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Dear Fellow Anatomists,
The University of California is proud to be the host institution for the 33rd Annual Meeting of the American Association 
of Clinical Anatomists, June 13-17, 2016.  We look forward to seeing our friends and colleagues during the Association’s 
sessions and events and to welcoming you all to the beautiful San Francisco Bay Area.  The meeting scientific sessions 
will take place in Oakland and our post-graduate course will be at the UCSF Parnassus campus in San Francisco.  
For those of you attending as well as for those who wish to partake in some sightseeing while you are in town, the 
following information may help you plan your visit.

San Francisco - Oakland & the Bay Area – The Golden Gate Bridge, Golden Gate Park, world class museums, the 
Embarcadero, Cable Cars, Fisherman’s Wharf, Alcatraz, Union Square, North Beach, Chinatown– the places to visit in 
the city of San Francisco are too numerous to list but rest assured, from shopping and dining to cultural pursuits, there 
are activities to suit every interest. http://www.sanfrancisco.travel is a great resource for what’s happening in “the city” 
and offers a trip planning feature to customize your visit.  

Oakland is a destination in its own right and the meeting hotel – The Oakland City Center Marriott- is in the heart of 
Downtown, adjacent to Jack London Square, Uptown and Oakland’s Chinatown.  These neighborhoods are a food 
lover’s dream where you can find everything from food trucks to Michelin-starred restaurants, not to mention some 
of the best coffee houses and brew pubs in the nation. Two restored theaters, art galleries and local merchant retail 
shops are some of the offerings located within walking distance to the hotel. http://www.visitoakland.org

Family friendly activities can be found in both cities and include the Oakland and SF Zoos, Children’s Fairyland, the 
Exploratorium, the Aquarium of the Bay, California Academy of Sciences, Disney Family Museum, USS Hornet Museum, 
USS Pampanito submarine, and the Nimitz aircraft carrier.

The Bay Area is not only an urban hub, it is also home to hundreds of thousands of acres of parklands to hike, bike, 
golf, picnic, fish and enjoy. Plus, summertime is baseball season, so whether you like the A’s or the Giants, you have 
come to the right place!  

Weather – The beginning of summer can bring some variable temperatures to the Bay Area.  Precipitation is at a low 
and day time temps average in the high 60’s. Brisk sea winds and damp fog can bring a chill, and dressing in layers will 
serve you best when you are out and about.  The East Bay, including Oakland, is sometimes called the “sunny side of 
the bay” by locals and generally a bit warmer than San Francisco proper, but day and night temperatures can still vary 
by 20 degrees.

Transportation – The Bay Area has a good public transportation system that is convenient to the meeting hotel, 
which is located directly above the 12th Street/City Center BART station. BART has trains from both San Francisco 
International Airport and Oakland International Airport, and trains run throughout San Francisco, Oakland and the East 
Bay.  In San Francisco, you can connect to MUNI buses, the Embarcadero Ferry Terminal and cable cars.  In Oakland, 
the green Broadway Shuttle offers fast, free connections between BART, the SF Ferry terminal and local Amtrak station 
to and from the restaurants, shops and entertainment venues in Oakland’s Downtown, Uptown, Old Town and Lake 
Merritt neighborhoods. A Hertz Car Rental Center is located in the hotel lobby.  Bus tour companies offer all manner of 
destinations and guided tours. 

Destinations North (Napa, Sonoma) & South (Silicon Valley, Santa Cruz, Monterey) – Of course, if wine is your 
thing, you can’t miss a day or two in Napa or Sonoma for tastings.  Rent a car or take a bus excursion- wine country 
is only an hour away.  Silicon Valley, home of Google, Facebook, Tesla and countless other tech giants and start-ups 
alike, is an hour in the opposite direction.  The beaches and parks of Santa Cruz are south of there and a bit further 
south you will find the lovely beach communities of Monterey and Carmel.  About 4 hours southeast by car is Yosemite 
National Park, a bucket list destination for sure!

Post-Graduate Course – June 17th – On Friday, the post graduate course will take place in the Anatomy Learning 
Center at UCSF.  “The Anatomy of Gender Transition” course is designed to educate participants in natal pelvic and 
perineal anatomy and the anatomy underlying gender transition in the adult.  We will use video demonstrations to 
show surgical steps and laboratory sessions to explore pelvic anatomy. The surgical steps shown in the videos and 
laboratory demonstrate anatomy that is relevant to all types of pelvic surgeries including traumatic reconstruction and 
congenital anomalies. The topic of gender transition makes the course innovative and modern; the anatomy lessons 
we are conveying are universal to the pelvis. A question and answer panel will be a highlight of this innovative course.  
We hope you will be able to join us.

 
Sincerely, 
Kimberly Topp, UCSF & Brandi Schmitt, UCOP
and Greg Smith, St. Mary's College of California
AACA 33rd Annual Meeting Co-hosts



President’s Report 
June 13 - 17, 2016
Oakland Marriott City Center
Oakland, CA

It is my honor and privilege to welcome you to the AACA’s 33rd Annual Scientific Meeting in Oakland! It’s hard to 
believe the last time the AACA visited the Bay Area was in 2004 when Greg Smith welcomed us to Moraga. As I write 
this greeting (with only a month to go before the meeting), we already have over 320 registrants and 29 exhibitors – 
once again well on our way to one of the most highly attended meetings! 

Please join me in offering a special thanks to Brandi Schmitt and Kimberly Topp – our Local Hosts, Greg Smith and 
Sherry Downie – our Annual Meeting Managers, Caitlin Hyatt – our Executive Director, and David Porta – our Program 
Secretary. They have given countless hours of their time organizing this meeting. In addition, their efforts have 
been aided by the AACA committees and Special Interest Groups that have worked painstakingly to put together a 
spectacular scientific program.

This year has been a busy one for the AACA. Last year, Brian MacPherson introduced our new Sponsorship initiative. 
This was the culmination of years of hard work by Anne Agur. There are two categories: a Member Sponsorship 
and Corporate Sponsorship. All donations go to an endowment designed to support initiatives of the AACA – in 
particular, student awards and future travel stipends. I encourage you to please consider supporting this important 
initiative.  

Last October, the AACA held its first Regional Scientific Meeting at the University of Utah in Salt Lake City. Jonathan 
Wisco and David Morton organized a tremendous meeting and I thank them for their efforts! There were over 60 
registrants for this information packed one-day meeting! This fall, Kurt Gilliland is hosting the 2nd Regional Meeting 
of the AACA at the University of North Carolina in Chapel Hill. 

I would like to personally welcome and congratulate Caitlin Hyatt, our new Executive Director of the AACA! Caitlin 
is certainly familiar to our membership – she has been the individual that ALWAYS made sure that even the smallest 
task was completed. I was very pleased that Caitlin accepted the offer to serve as the AACA’s Executive Director when 
Shanan Atkinson stepped down to spend more time with her family at the end of 2015. I also want to thank Shanan 
for her years of service to the AACA!

This year, the AACA is pleased to name Carlos Machado, M.D. as our Honored Member. Dr. Machado is certainly 
no stranger to the AACA. He is a regular attendee and has given numerous talks and poster presentations at our 
Annual Scientific Meetings. Dr. Machado blended his training as a cardiologist and his talents as a self-taught medical 
illustrator into creating some of the most beautiful medical illustrations. 

The AACA will be awarding the R. Benton Adkins, Jr. Distinguished Service Award to Thomas H. Quinn, Ph.D. Between 
the years 1996-2009, Tom served as an officer in the AACA – 13 years! To put that into perspective, when he finished 
his term as Past President in 2009, the AACA had just celebrated their 26th year. Thus, up to that point in time, for 
50% of the AACA’s existence, Tom was an officer elected by the membership. Tom has always served the AACA when 
called upon. Besides ad hoc committees, he has served on ByLaws, Financial Affairs, Nominating, Membership, and 
the Journal Committee – many of these as the chair.

Since our last Annual Scientific Meeting, we have continued to grow at a rapid pace. Over 170 new members have 
joined the AACA during that time! This would not be possible without the hard work of all of YOU! I thank each of you 
for your continued support of the AACA and positive words to your colleagues and students – they have listened and 
joined. I look forward to seeing you this June for another great meeting!

Neil S. Norton, Ph.D.

The AACA believes that each conference attendee should be treated with respect and dignity and that any form of sexual harassment 
is a violation of human dignity. The AACA condemns sexual harassment and maintains a “zero - tolerance” for sexual harassment. All 
conference attendees have the right to participate and learn free of sexual harassment. The AACA will take all reasonable efforts to 
prevent and promptly correct instances of sexual harassment. Any conference attendee who believes himself or herself to be a victim of 
sexual harassment is encouraged to report the information to the Program Secretary.
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Exhibit Hall East
exit

exit

storage

exit

exit

exit

124

Thieme

123

Body Viz

121

Elsevier

119

Anatomage

118

Infosight

107

3D4Medical

105

Anatomy 

Hive

104

Mortech

103

William Carey

116

Touch 

of Life

109

Primal Pictures

117

LABS Inc.

American Association of Clinical Anatomists

100

Wolters

Kluwer

110

Draw it to

Know it

102

Bone Clones

101

Bone Clones

108

Wiley

(17) Exhibit/Vendor Booths 

(42) Poster Boards (4'x8')

East Hall 

EO:  6/13 090340; 6/14 949472

6/15 763650; 6/16 499504

East Hall - Oakland Marriott Hotel
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AACA Social Media Information:

Facebook: American Association of Clinical Anatomists

Twitter: @AACAAnatomy

LinkedIn: American Association of Clinical Anatomists

Website: clinical-anatomy.org

Download the 

Guidebook App -> 

Enter the passphrase “16AACAMeeting” 
to access the guide.

TAKE ADVANTAGE OF THE 
2016 MEETING MOBILE APP!

Use the app to access the conference schedule, 
exhibitor information, speaker details, and 

AACA social media!
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continued on next page

Sponsors/Commercial Exhibitors

Exhibit hours:  8:00 am - 12:00 pm and 1:00 pm - 5:00 pm Tuesday
   8:00 am - 12:00 pm and 1:00 pm - 5:00 pm Wednesday
   8:00 am - 1:00 pm Thursday

LIST OF EXHIBITORS as of 5-6-16

100
Wolters Kluwer
2001 Market Street
Philadelphia, PA 19103
USA
Phone: 215-521-8423

Medical Books and Journals.

101, 102
Bone Clones, Inc.
21416 Chase St. #1
Canoga Park, CA 91304
USA
Phone: 818-709-7991

Osteological Replicas.

103
William Carey College of Osteopathic 
Medicine
498 Tuscan Avenue
Hattiesburg, MS 39401
USA
Phone: 601-318-6046

Medical School.

104
Mortech Manufacturing
411 N Aerojet Ave
Azusa, CA 91702
USA
Phone: 626-334-1471 ext 106

Anatomy Dissection Equipment.

 

105
AnatomyHive
6263 Majorca Circle
Long Beach, CA 90803
USA
Phone: 949-235-7526

Exam app for anatomy lab practicals, flipped 
classrooms and audience management.

107
3D4Medical
445 Marine View Ave, Suite 110
Del Mar, CA 92014
USA
Phone: 435-659-8713

3D Human Anatomy application for students and 
teachers.

108
Wiley
111 River Street
Hoboken, NJ 7030
USA
Phone: 781-388-8544

Publishing.

109
Primal Pictures
Christchurch Court
10-15 Newgate Street
London 
EC1A 7AZ. 44-207-0175000

Primal Pictures provides cost effective software 
solutions for the healthcare market.

Generous donations and/or commercial exhibitor fees paid by the following companies and organizations 
have substantially reduced the Association’s expenses in presenting this meeting.  You are encouraged to 
visit the exhibits available for viewing in the East Hall  
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110
Draw It To Know It Medical Sciences
6507 Ferguson Street, Suite 102
Indianapolis, IN 46220
USA
Phone: 317-201-1523

Online educational tutorials.

116
Touch of Life Technologies
12635 E Montview Ste 350
Aurora, CO 80045
USA
Phone: 720-505-2831

Anatomy Software.

117
LABS, Inc.
6933 S. Revere Pkwy
Centennial, CO 80112
USA
Phone: 866-393-2244

LABS, Inc. provides laboratory services specialized 
for transplantation and biomedical applications. We 
combine our industry-leading credentials with a 
customer consultative approach to deliver precisely 
what’s needed, when and how it’s needed. As a 
result, our customers are able to make safe, informed 
and prompt decisions that impact their business, 
and the lives of those they serve. 

In addition to our high quality, timely and 
accurate results, we operate under a simple and 
straightforward people-first philosophy. From 
biomedical professionals to their customers, from 
donors and their families to the physicians and 
their patients, we are committed to delivering a 
consultative, collaborative and caring experience. 

At LABS, we look beyond the testing to what 
is possible as the result of it. Lives are at stake, 
innovation is impacted and potential is effected. 
What we do matters, but what our customers 
do with it matters even more.  LABS. Realize the 
potential.

118
InfoSight Corporation
PO Box 5000
Chillicothe, OH 45601
USA
Phone: 740-642-3600

Print on demand metal bar code tags used for 
cadaver and specimen identification.

 

119
Anatomage
111 North Market Street, Suite 500
San Jose, CA 95113
USA
Phone: 408-885-1474

3D Anatomy Visualization.

121
Elsevier
1600 John F. Kennedy, Suite 1800
Philadelphia, PA 19103
USA
Phone: 215-239-3492

Elsevier is a world-leading provider of information 
solutions that enhance the performance of science, 
health and technology professionals via web, 
published journals and more.

123
BodyViz
8805 Chambery Boulevard, Sutie 300-242
Johnston, IA 50131
USA
Phone: 877-296-4111 ext 555

3D MRI/CT Visualization software for laptop, PC and 
iPad.

124
Thieme Medical Publishers
333 Seventh Avenue
New York, NY 10001
USA
Phone: 212-760-0888

Educational & clinical books, eproducts and 
platforms. 
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2016 AACA Sponsors as of 5-12-16

Sponsor of Presidential Speaker

2016 Member Sponsorship Donors
Interested in becoming a member sponsor donor?  

Visit http://clinical-anatomy.org/content.php?page=2015_Member_Donors   
or stop by the registration desk for more details.

Diamond

Sherry Downie, Ph.D. 
David Porta, Ph.D.

Emerald 

Brian R. MacPherson, Ph.D.

Sapphire

Jennifer Burgoon, Ph.D. 
Philip Fabrizio, PT, DPT

Rebecca Pratt, Ph.D.
Jonathan J. Wisco, Ph.D.

Lawrence E. Wineski, Ph.D.
Rafi Younoszai, Ph.D.

2015

2015

2015

Sponsor of Wednesday Evening Social
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Dining Options

Inside the Oakland 
Marriott City 
Center Hotel
Level Two
Features a fresh take on shareable 
dishes, a comprehensive wine 
menu and delectable new menu 
options.  
Open for breakfast, lunch and din-
ner.  
Phone: 510-466-6434

Twelve Bar Lounge
Unwind at this stunning lounge 
with flat screen televisions, serving 
dinner with light menu options, 
beverages and cocktails.  
Open for dinner.  
Phone: 510-451-4000

Nearby 
City Center Grill
Fast Food
0.2 Miles
Great for a quick bite to eat for 
breakfast or lunch.
Phone: 510-452-3100

Le Cheval
Vietnamese
0.2 Miles
This perennial area favorite is 
known for its tantalizing Vietnam-
ese cuisine.
Open for lunch and dinner.
Phone: 510-763-8495

District
Other
0.2 Miles
Oakland’s premiere wine and whis-
key bar with an eclectic selection 
of wine, whiskey and small plates.
Open for lunch and dinner.
Phone: 510-272-9110

Duende
Spanish
0.5 Miles
An innovative restaurant that 
brings the Bay Area a new way to 
experience food, drink, art and live 
music.
Open for lunch and dinner
Phone: 510-893-0174

Yoshi’s
Japanese
0.5 Miles
You’ll want to come for the sushi, 
but stay for the jazz at this plush 
eatery and night club.
Open for lunch and dinner.
Phone: 510-238-9200

Pican
Southern
0.5 Miles
A California infused Southern cui-
sine, alongside the most compre-
hensive Bourbon selection in the 
Bay Area.  
Open for lunch and dinner.
Phone: 510-834-1000

Scott’s Seafood Grill & Bar
Seafood
0.5 Miles
Located in Jack London Square, 
this restaurant is known for their 
popular Champagne Jazz brunch
Open for lunch and dinner.
Phone: 510-444-3456

Rio California Café
Other
0.6 Miles
A Great Brazilian lunch spot – one 
of downtown Oakland’s best-kept 
secrets!
Open for lunch
Phone: 510-834-2565
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Pre Meeting Events
Monday, June 13th      
         
9:00 AM – 5:00 PM AACA Council Meeting  ..................................................................................................................California 

8:00 AM – 3:30 PM Exhibitor Set-Up .................................................................................................................................East Hall

12:00 PM – 5:00 PM Poster Presenter Set-Up (Sessions 1 & 2) ....................................................................................East Hall

1:00 PM – 5:45 PM Registration  ............................................................................................................................ Atrium Lounge

5:00 PM – 6:00 PM Judges’ Meeting ................................................................................................................................. Oakland

6:30 PM – 8:30 PM Welcome Reception  ........................................................................................................................... Skyline 
 

Scientific Program
Tuesday, June 14th   

7:30 AM – 9:00 AM Career Development Committee Breakfast Meeting – Open to all ...................................... Skyline

8:00 AM – 5:00 PM Registration .................................................................................................................................. Foyer/Atrium

8:00 AM – 10:00 AM Poster Presenter Set-Up (Sessions 1 & 2) ......................................................................................East Hall

8:30 AM – 9:00 AM Breakfast with Exhibits/Posters ......................................................................................................East Hall

9:00 AM – 9:45 AM  Opening of Scientific Session - Welcome ......................................................................Grand Ballroom

 Kimberly Topp, PT, Ph.D. 
 President, American Association of Anatomists

 John D. Stobo, M.D.
 UC Health

 Mark Schornak
 President, Association of Medical Illustrators

 Terry Thompson
 President-Elect, Human Anatomy and Physiology Society 

 David Porta, Ph.D.
 Program Secretary, American Association of Clinical Anatomists

 Neil S. Norton, Ph.D.
 President, American Association of Clinical Anatomists

9:45 AM – 10:45 AM Presidential Speaker: ............................................................................................................Grand Ballroom
 Honored Member: Carlos A.G. Machado, MD
 Sponsored by Wiley

10:45 AM – 11:30 PM Platform Session I – Tech Fair ............................................................................................Grand Ballroom
 Moderator: Greg Smith

10:50 AM Stereoscopic 3D Video for the Visualisation and Demonstration of Anatomy and Art 
to Students, Experts and the Public.  SMITH, Gregory1,3, Peter ABRAHAMS2,3, Brian 
BURNETT3 and Richard TUNSTALL2,3. 1Saint Mary’s College of California, Moraga, CA 
94575 USA; 2West Midlands Surgical Training Centre, University Hospitals Coventry 
and Warwickshire, Coventry CV2 2DX, UK; 3Medical Teaching Centre, Warwick Medical 
School, University of Warwick, Coventry CV4 7AL, UK.
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10:55 AM Functional Neuroanatomy Resource Innovation for iPads.  MTUI, Estomih P.1, Santosh 
K. SANGARI1, Rosalinda G. GUCE1, Martin HAMBURG1, Michele FUORTES2, Rachel 
KOSHI3. 1Program in Anatomy and Body Visualization, Department of Radiology, Weill 
Cornell Medicine, NY 10065, USA; 2Department of Cell and Developmental Biology, 
Weill Cornell Medicine, NY 10065, USA; 3Program in Anatomy and Body Visualization, 
Department of Radiology, Weill Cornell Medical College in Qatar, Education City, Al 
Luqta St., Ar-Ravyan, Qatar.

11:00 AM Tracking and Inventory of Anatomical Specimens Using the UC Digital Donor Library.   
SCHMITT, Brandi1, Parviz KHOSHBAKHTIAN2 1UC Health, University of California Office 
of the President, Oakland, CA 94607; 2Information Services, UC Irvine Health, University 
of California Irvine, Irvine, CA 92697, USA.

11:05 AM Development of a Novel Integrated Anatomical Sciences Mobile App for Medical 
Students.  HARMON, Derek J.1, Eileen L. KALMAR2 and Jennifer M. BURGOON2. 
1Department of Anatomy, School of Medicine, University of California, San Francisco, 
CA 94143, USA; 2Division of Anatomy, College of Medicine, The Ohio State University, 
Columbus, OH 43210, USA

11:10 AM Tactile Anatomical Models to Improve Student Competency in Physical Examination. 
WARD, Peter J., Ph.D. West Virginia School of Osteopathic Medicine, Lewisburg, WV, 
24901, USA.

11:30 AM – 12:30 PM Tech Fair Hands On ...............................................................................................................Grand Ballroom

11:30 AM – 1:00 PM Lunch on Your Own – See page 8 for options

11:30 AM – 1:00 PM Clinical Anatomy Editorial Board Lunch ........................................................................................ Oakland

1:00 PM – 2:30 PM Educational Affairs Committee Symposium  ................................................................Grand Ballroom
 “Competency-Based Anatomical Education” 

2:30 PM – 2:45 PM Break with Exhibitors/Posters .........................................................................................................East Hall

2:45 PM – 4:00 PM Poster Session I – Education (Odd #’s 1-79) .................................................................................East Hall

4:00 PM – 5:00 PM Business Meeting...................................................................................................................Grand Ballroom

5:00 PM – 6:00 PM  Mentor Reception ................................................................................................................................. Skyline

Scientific Program
Wednesday, June 15th  

7:30 AM – 9:00 AM Educational Affairs Committee Breakfast Meeting – Open to all .......................................... Skyline

8:30 AM – 9:00 AM  Breakfast with Exhibitors ..................................................................................................................East Hall

8:00 AM – 5:00 PM Registration .............................................................................................................................. Atrium Lounge

9:00 AM – 9:15 AM Opening Announcements ..................................................................................................Grand Ballroom

9:15 AM – 10:15 AM Platform Session II – Limbs .................................................................................................Grand Ballroom    
Moderator: Lela Giannaris

Tuesday, June 14th continued
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9:15 AM Anatomic Radial Artery Variants with Possible Increased Procedural 
Complications as Access Vessel in Cardiac Catheterization: A Pictorial Essay.  
ARIYO, Olutayo.  Department of Anatomy and Cell Biology. SKMC at Thomas 
Jefferson University, Philadelphia, PA 19017, USA.

9:30 AM Age-Related Changes in Pelvic and Inguinal Region Anatomy from 0-18 
Years.   BOTHAM, Sean J.1,2, Thomas S GRANT1,2, Harvey DAVIES1,2, Charles 
HUTCHINSON1,2, and Richard TUNSTALL.1,2 1Warwick Medical School, the 
University of Warwick, Coventry, West Midlands, CV4 7AL, United Kingdom.  
2University Hospitals Coventry and Warwickshire, Coventry, West Midlands, 
CV2 2DX, United Kingdom.

9:45 AM Characterisation and Comparison of the Ventrogluteal Intramuscular Injection 
Sites Using Ultrasound.  LARKIN, Theresa A., Asmahan ELGELLAIE, and Elfi 
ASHCROFT. School of Medicine, University of Wollongong, Wollongong, NSW, 
2522, Australia.

10:00 AM High Fidelity Modelling of the Hip Adductors with Clinical Application to 
Muscle Transfer Surgery.  CASTANOV, Valera, and Anne M.R. AGUR. Division of 
Anatomy, Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, 
Canada.

10:15 AM – 10:30 AM Break with Exhibitors .........................................................................................................................East Hall

10:30 AM – 11:45 AM Poster Session II – Limbs (Even #’s 2 – 70) ....................................................................................East Hall

11:45 AM – 1:15 PM Clinical Anatomy Symposium/Luncheon for the first 200 ........................................Grand Ballroom
 “Human Anatomy and Health: A Broader Sense”
 Lunch will be provided to the first 200 attendees

12:00 PM – 12:30 PM Poster Session 1 & 2 (tear down)

12:30 PM – 1:00 PM Poster Session 3 & 4 (set up)

1:15 PM – 1:30 PM Break with Exhibitors .........................................................................................................................East Hall

1:30 PM – 2:30 PM Platform Session III – Torso .................................................................................................Grand Ballroom
 Moderator: Stephen Carmichael 

1:30 PM Determining the Best Recipient Vessel Site for Autologous Microsurgical Breast Reconstruction 
with DIEP Flaps: an Anatomical Study.  LHUAIRE, Martin1,2,3, Mikaël HIVELIN1, Moustapha 
DRAMÉ4, Peter ABRAHAMS5, Reza KIANMANESH3, Christian FONTAINE2, Laurent LANTIERI1 
1Plastic Surgery, HEGP, APHP, Université Paris Descartes, France 2Institute of Anatomy and 
Organogenesis, Université de Lille II, France 3General and Digestive Surgery, CHU de Reims, 
Université de Reims Champagne-Ardenne, France 4Department of Biostatistic, CHU de Reims, 
France 5Institute of Clinical Education, University of Warwick, UK.

1:45 PM Enhancing Embryonic Heart Development Education Through the Use of Virtual 3D Animations 
and 3D Printed Models.  RICHARDSON, Alisa, and Lisa MJ LEE. Department of Cell and 
Developmental Biology, University of Colorado School of Medicine, Aurora, CO 80045, USA.

2:00 PM Supra Aortic Arch Branching Variations: Embryological Clarifications.  LOSASSO, Martin, 
MELOVITZ-VASAN, Cheryl and VASAN Nagaswami. Department of Biomedical Sciences, Cooper 
Medical School of Rowan University, Camden, New Jersey, 08103. USA.

2:15 PM Two Major Lymphatic Pathways from the Gallbladder to the Para-aortic Lymph Nodes (DVD).  
SATO, Tatsuo1, ITO, Masashi2, SAKAMOTO, Hirokazu3. 1Tokyo Ariake University of Medical and 
Health Sciences, Koto-ku Tokyo, 135-0063, Japan; 2Tojun Hospital, Adachi-ku, Tokyo 121-0075, 
Japan; 3Tsukuba University of Technology, Tsukuba, Ibaraki 305-8521, Japan.

Wednesday, June 15th continued
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2:30 PM – 2:45 PM Dedication Ceremony ..........................................................................................................Grand Ballroom

2:45 PM – 3:00 PM Break with Exhibitors .........................................................................................................................East Hall

3:00 PM – 4:15 PM Poster Session III - Torso & Neck (Odd #’s 83 - 143) ...................................................................East Hall

4:15 PM – 5:30 PM Clinical Anatomical Terminology Committee Meeting - open to all ....................Grand Ballroom

6:30 PM – 8:30 PM  A Walk Down Memory Lane –  .......................................................................................................... Skyline 
 From History to Technology and Everything in Between
 Sponsored by: Wolters Kluwer

Scientific Program
Thursday, June 16th 

7:30 AM – 9:00 AM Anatomical Services Committee Breakfast Meeting - open to all ......................................... Skyline

8:00 AM – 4:30 PM Registration .............................................................................................................................. Atrium Lounge

8:30 AM – 9:00 AM Exhibits/Posters ...................................................................................................................................East Hall

9:00 AM – 9:15 AM Opening Announcements ..................................................................................................Grand Ballroom

9:15 AM – 10:30 AM Poster Session IV - Head & Anatomical Services (Even #’s 72 - 138) ....................................East Hall

9:15 AM – 10:30 AM  Break with Exhibitors .........................................................................................................................East Hall

10:30 AM – 12:00 PM Platform Session IV – Head & Neck ..................................................................................Grand Ballroom
 Moderator: Tony Weinhaus

10:30 AM Topographic Analysis of the Supratrochlear Artery and the Supraorbital Artery: Implication 
for Improving the Safety of Forehead Augmentation  KIM, Hee-Jin1, Li-Yao CONG1, Sang-Hee 
LEE1, Tanvaa TANSATIT2, 1Division in Anatomy and Developmental Biology, Department of Oral 
Biology, Human Identification Research institute, BK21 PLUS Project, Yonsei University College 
of Dentistry, Seoul, Republic of Korea; 2The Chula Soft Cadaver Surgical Training Center and 
Department of Anatomy, Faculty of Medicine, Chulalongkorn University, Bangkok, 10330, 
Thailand.

10:45 AM Six Walls of the Cavernous Sinus Identified by Sectioned Images and Three Dimensional Models.  
CHUNG, Beom Sun1, Min Suk CHUNG1, Jin Seo PARK2, 1Department of Anatomy, Ajou University 
School of Medicine, Suwon, Republic of Korea; 2Department of Anatomy, Dongguk University 
School of Medicine, Gyeongju, Republic of Korea.

11:00 AM Digital Mapping of the Maxillary Division of the Trigeminal Nerve: The PPG Nerve Branches.  
BRENNAN, Tyler A.1, Eric S.K. SAN DIEGO1, Christopher T. ROLLINS1, Celin E. DURAN1, Tanner 
H. GRAY1, Jamison J. WEEKS1, H. Wayne LAMBERT2 and Jonathan J. WISCO1,3. 1Brigham Young 
University, Provo, UT 84602, USA; 2West Virginia University, Morgantown, WV 26506, USA; 
3University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

11:15 AM A Novel Approach for Utilizing Fresh Tissue Cadavers to Teach the Clinical Anatomy of the 
Inferior Alveolar Nerve Block.  HERRING, Nicole R.1, Emma K. COLLIS2, Kathryn M. DEVEAU1, 
Troy L. NUKES1, Jennifer K. BRUECKNER-COLLINS1 1Department of Anatomical Sciences and 
Neurobiology, University of Louisville, Louisville, KY, 40506, USA 2School of Dentistry, University 
of Louisville, Louisville, KY 40506, USA.

Wednesday, June 15th continued
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11:30 AM Architecture of the Pharyngeal Musculature: A 3D Modelling Study.  LI, Zhi1, John TRAN1, 
Dongwoon LEE2, and Anne M. AGUR1. Division of Anatomy, Department of Surgery1, 
Department of Computer Science2, University of Toronto, Toronto, ON M5S 1A8, Canada.

11:45 AM CT Measurements of Cervical Vertebral Column as Guidelines for Transfacet and Lateral Mass 
Screw Fixation.  SANGARI, Santosh K.1, Peter D. CHAMBERLIN2, Jason LAMBDEN2, Apostolos J 
TSIOURIS3, Estomih P. MTUI1, Roger HARTL4. 1Program in Anatomy and Body Visualization, Weill 
Cornell Medicine, NY 10065, USA; 2Medical student, Weill Cornell Medicine, NY; 3Department of 
Radiology, NewYork-Presbyterian Hospital, Weill Cornell Medicine, NY, 10065, USA; 4Brain and 
Spine Center, NewYork-Presbyterian Hospital, Weill Cornell Medicine, NY, 10065 USA.

12:00 PM – 1:00 PM Lunch Break own your own – See page 8 for information

1:00 PM – 5:00 PM Exhibitor Tear Down/Poster Tear Down .......................................................................................East Hall

1:00 PM – 2:15 PM Platform Session V – Education ........................................................................................Grand Ballroom
 Moderator: Natalie Langley

1:00 PM Effective Human-Computer Interaction in Virtual Histology Laboratory Promotes 
Enhanced Learning Outcome.  LEE, Lisa M.J.1, and Oana ROSENTHAL.2 1Department of 
Cell and Developmental Biology, University of Colorado School of Medicine.  Aurora, 
CO, 80045, USA.  2Touro College of Osteopathic Medicine. Middletown, NY, 10940, USA.

1:15 PM Augmented Reality Presentation of Aberrant Right Subclavian Arteries.  HONG, Trudy 
M.1, Kaori TAMURA1,2, Jesse THOMPSON1, Beth K. LOZANOFF1, Steven LABRASH1, Takashi 
MATSUI1 & Scott LOZANOFF1. 1Department of Anatomy, Biochemistry & Physiology, 
John A. Burns School of Medicine, University of Hawaii at Manoa, Honolulu, HI 96813, 
USA. 2Department of Kinesiology and Rehabilitation Science, University of Hawaii at 
Manoa, Honolulu, HI 96822, USA.

1:30 PM The Creation of a Free Globally Accessible Web Based Undergraduate Medical Imaging 
Curriculum.  GOODMURPHY, W. Craig, Anthony P. TRACE, Michele RETROUVEY, 
Matthew MEYERS, Sarah SHAVES. Pathology & Anatomy, Eastern Virginia Medical 
School, Norfolk, VA 23501, USA.

1:45 PM Grit and Beliefs About Intelligence: The Relationship and Role These Factors Play 
in Medical Students Learning Gross Anatomy.  FILLMORE, Erin P. The University of 
Buckingham Medical School, Buckingham, MK18 1EG, UK.

2:00 PM A Comparison of Faculty and Student Views on the Role of Ultrasound in Gross 
Anatomy Education.  ROYER, Danielle F. Department of Cell & Developmental Biology, 
University of Colorado School of Medicine, Aurora, CO 80045, USA.

2:15 PM - 2:30 PM Break

2:30 PM – 4:00 PM Anatomical Services Committee Symposium –  ..........................................................Grand Ballroom
 “Tracking Human Anatomical Donors: From Acquisition to Final Disposition.”

4:00 PM – 5:00 PM New AACA Council Meeting ..........................................................................................................California

5:00 PM – 6:00 PM Reception .....................................................................................................................Grand Ballroom Foyer

6:00 PM – 8:00 PM Banquet and Awards ............................................................................................................Grand Ballroom 

Thursday, June 16th continued



page 14

The 2016 Presidential Speaker
Tuesday, June 14th at 9:45 AM

Sponsored by  

Carlos A.G. Machado, MD

 

Brushes as Teaching Tools in Medical Education:  
Thinking as an Artist, Painting as a Physician. 

In his presentation, Dr. Machado will share how his interest in educational illustration evolved, how he came to contribute 
to the Netter Collection and Atlas of Human Anatomy, and his overall experience as a professional medical illustrator.

He will also present examples of his creative process starting with careful planning and meticulous research, moving on 
to the preliminary sketches and then the completion of the illustration up to its prepress stage.

Finally, Dr. Machado will discuss the challenges of creating medical illustrations that are precise and realistic, while also 
pleasing to the aesthetic senses.
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Honored Member 2016
 
The American Association of Clinical Anatomists
Recognizes and Awards
Honored Membership to

Carlos A. G. Machado, MD
Dr. Machado earned his medical degree from the Faculdade 
de Medicina de Teresópolis in Rio de Janeiro, Brazil in 1982. In 
1983 he completed his first residency in Internal Medicine, and 
in 1987 his second, which incorporated the specialty of Clinical 
Cardiology. In 1990 Dr. Machado concluded his Postgraduate 
Specialization in Clinical Cardiology at the Santa Casa da 
Misericórdia, also in Rio de Janeiro. Dedicated to private practice 
since 1984, in 1988 he joined the group of colleagues of the 
Clinic Cardiocenter, specializing in diagnostic cardiologic tests. 

In 1992, after a highly meticulous search process by CIBA-
Geigy Corporation, Dr. Machado was invited to apply and then 
selected for the prestigious medical illustrator position that 
would continue the work of the worldwide renowned Dr. Frank 
Netter. Since 1994 Dr. Machado has thus been a medical illustrator for the companies that hold the rights of editing Dr. 
Netter’s works.  

Dr. Machado’s illustrations can be seen in over 40 publications, among them the Clinical Symposia collection, the Netter 
Collection of Medical Illustrations, the highly acclaimed Interactive Atlas of Clinical Anatomy and in the five last editions 
of the best-seller Netter’s Atlas of Human Anatomy, which has been published in 17 languages in over 70 countries. In 
addition to his original paintings, Dr. Machado has contributed meticulous updates to many of Dr. Netter’s original plates.

In 2012 Dr. Machado joined the faculty of the Department of Cellular and Structural Biology of University of Texas Health 
Science Center at San Antonio as an Adjunct Assistant Professor, and in 2013 joined the faculty of the Department of 
Doctorate of Physical Therapy program of the University of Saint Augustine at Austin as an Adjunct Professor of Clinical 
Cardiology.

Whenever Dr. Machado finds time in his busy schedule, he enjoys practicing Japanese and traditional Chinese calligraphy, 
karate, and cycling. His other interests include botany, photography, motorcycling, and seasonal hobbies and sports such 
as rock climbing, kayaking, gardening, and railroad modeling. He is married to Adriana Martins and has a 20-year-old 
daughter, Beatriz, who has shown to have inherited her father’s artistic talents. 

Biosketch
Carlos A.G. Machado trained and practiced medicine as a cardiologist in Brazil, before his medical illustration talents took 
his career in a different direction. Through sheer luck, his skill and artistry in medical illustration came to the attention of 
Ciba-Geigy when they were looking for someone to continue the medical illustration program founded by Dr. Frank H. 
Netter. For 22 years Dr. Machado has contributed to the Netter collection working for the companies that hold the rights 
of editing Dr. Netter’s works. Dr. Machado‘s distinct concepts, techniques, and style have enabled him to independently 
become one of the best know medical illustrators.

*W. Henry Hollinshead, 1984
*Chester B. McVay, 1985

*Donald James Gray, 1986
*Russell T. Woodburne, 1987

Oliver Beahrs, 1988
N. Alan Green, 1989

*Frank H. Netter, 1990
*Ralph Ger, 1991

M. Roy Schwartz, 1992
Carmine D. Clemente, 1993

Keith L. Moore, 1994
*Ray J. Scothorne, 1995
Robert A. Chase, 1996

Tatsuo Sato, 1997
*John E. Skandalakis, 1998

Donald R. Cahill, 1999

*Sandy C. Marks, Jr., 2000
David G. Whitlock, 2001
*Robert D. Acland, 2002
Arthur F. Dalley, II, 2003

*John V. Basmajian, 2004
Ian Whitmore, 2005

Peter H. Abrahams, 2006
Gary G. Wind, 2007

Vid Persaud, 2008
Richard S. Snell, 2009

Ray Gasser, 2010
Harold Ellis, 2011

Ronald A. Bergman, 2012
John T. Hansen, 2013
Victor M. Spitzer 2014

Carol E. Scott-Connor 2015
* deceased

Previous Honored Members of the AACA
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R. Benton Adkins Jr.
Distinguished Service Award 2016

The American Association of Clinical Anatomists
Recognizes and Awards the

R. Benton Adkins Jr. Distinguished Service Award to

Thomas H. Quinn, Ph.D.
Thomas Quinn, Ph.D., is a Professor of Anatomy and Surgery and Assistant Dean for Medical Admissions at Creighton 
University School of Medicine in Omaha, Nebraska.  He has been on the faculty at Creighton since 1977.  Tom was 
educated at St. Mary’s College, Winona, Minnesota ,1967-68, Creighton University, ’69-71 (1971, BA in Fine Arts);  
Akademie der Bildende Kunste, Vienna, Austria 1971; Creighton University, MS in Human Anatomy, 1973; Graduate 
Certificate in Biomedical Communications at the University of Nebraska, 1974; Ph.D. in Anatomy,  University of 
Nebraska Medical Center, Omaha, 1981.  He founded the Clinical Anatomy Master’s Program in the Department of 
Biomedical Sciences, and directed it until 2014.  He has directed numerous courses and has been the recipient of many 
teaching awards.  

Dr. Quinn has been a member of the AACA since 1989. He became Treasurer in 1996, and served in this position until 
2003. In 2003, he was chosen as the President-elect of the AACA. He served as President and past president until 2009.  
He has served on the Council and chaired many AACA committees including: Financial Affairs, By-laws, Nominating, 
Membership, and the Journal Committee.  

Previous R. Benton Adkins Jr. Distinguished Service Award Recipients

2004 – Robert J. Leonard 
2006 – Daniel O. Graney

*2007 – Ralph Ger
2009 – Arthur F. Dalley

2011 – Carol Scott-Conner
2012 – Keith L. Moore 

2013 – Stephen W. Carmichael
*2015 - Lawrence M. Ross

* deceased
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Educational Affairs Committee Symposium
Tuesday, June 14th
1:00 PM – 2:30 PM

“Competency-Based Anatomical Education”

How We Radically Changed Residency Training: 6-Year Outcomes of 
CBME in the University of Toronto’s Division of Orthopaedic Surgery 
Markku T. Nousiainen, B.A.(Hons.), MS, MEd, MD, FRCS(C) 
Program Director, Division of Orthopaedic Surgery 
Assistant Professor, Department of Surgery, University of Toronto

In response to growing concerns that the traditional time-based model of training is becoming increasingly 
inadequate at preparing new physicians for practice, residency training programs around the globe are presently 
undergoing a paradigm shift towards competency-based medical education (CBME).  In Canada, these changes are 
being mandated under the Royal College of Physicians and Surgeons of Canada’s (RCPSC) Competence by Design 
(CBD) initiative, which includes a new 2015 iteration of the CanMEDS framework.  The Division of Orthopaedic Surgery 
residency training program at the University of Toronto has run a pilot stream of competency-based training since 
2009.  Despite the many successes of the project, many challenges have been encountered.  This presentation will 
discuss (i) how the training program developed its CBME training program; (ii) the lessons learned in implementing 
the program, and (iii) the future direction of CBME as it relates to orthopaedic surgery residency training programs in 
Canada.

Objectives:

1. Participants will be able to describe the need for a competency-based training paradigm in resident 
education.

2. Participants will be able to describe how one residency training program became competency-based by 
revising its curriculum, evaluation, and feedback processes.

3. Participants will be able to describe the lessons learned as one residency 
training program transitioned from a time-based training program to a 
competency-based training program.  

Dr. Markku Nousiainen, MD, MS, M.Ed., FRCSC is an Assistant Professor in the 
Department of Surgery at the University of Toronto (U of T), and Program Director for 
the U of T’s Division of Orthopaedic Surgery. Dr. Nousiainen graduated from Queen’s 
University at Kingston with an Honours Bachelor of Arts degree in 1993. He then 
completed a Master of Science in Biology degree from the University of North Carolina 
at Charlotte in 1995, and went on to obtain his M.D. from the University of Toronto 
in 2000. His residency training in orthopaedic surgery was also at the University of 
Toronto; he graduated in 2005. Dr. Nousiainen has performed two fellowships, one 
in adult lower extremity reconstruction with Drs. Alan Gross and David Backstein at 
Mount Sinai Hospital in Toronto (2006), and the other in orthopaedic trauma with Dr. 
David Helfet at the Hospital for Special Surgery in New York, NY (2007). He completed 
a Master of Education degree in 2008 at the Ontario Institute of Studies in Education, 
University of Toronto, specializing in Health Professions Education.

Dr. Nousiainen’s clinical interests lie in adult trauma (pelvic, acetabular, periarticular fractures) and reconstruction 
(primary and revision total hip and knee arthroplasty).  His research interests involve the development, 
implementation, and assessment of competency-based residency training curricula, policy in fellowship-level 
education, and in surgical skills education (particularly involving computer navigation) at the novice and expert levels.

continued on next page
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How are Anatomists Preparing the Next Generation of Health Care 
Providers? Assessing Cognitive and Non-Cognitive Competencies in a 
Foundational Science. 
Wojciech Pawlina M.D. and Dr. Nirusha Lachman
As expectations for health care professionals continue to evolve, anatomy teachers must find opportunities within 
the curriculum to begin to prepare students for the real life environment of the health care system.  Assessment 
of knowledge and non-traditional, discipline independent skills competencies are important indicators of student 
learning. For millennial students, finding the right assessment tools with use of multifactorial assessment strategies is 
a key element for promoting authentic learning.

Wojciech Pawlina, M.D.
Chair, Department of Anatomy
Professor of Anatomy and Medical Education
College of Medicine, Mayo Clinic

Wojciech Pawlina, M.D., is a Professor of Anatomy and Medical Education at Mayo Clinic 
College of Medicine in Rochester, Minnesota. He earned his medical degree from the 
Copernicus Medical School in Krakow, Poland, where he was appointed as instructor in 
the Department of Descriptive and Topographical Anatomy and completed his residency 
in Obstetrics and Gynecology. Since 1986 he worked as a Postdoctoral Associate at the 
University of Florida College of Medicine before joining the faculty of the Department of 
Anatomy and Cell Biology as an Assistant Professor. In 1999 he relocated to Mayo Clinic in 

Rochester, Minnesota and currently serves as the Chair of the Department of Anatomy and Director of the Procedural 
Skills Laboratory. He has extensive experience in teaching gross anatomy, histology, and embryology to undergraduate, 
medical and dental students, as well as residents and fellows. From 2007 until 2013 he was appointed as an Assistant 
Dean for Curriculum Development and Innovation at Mayo Medical School. He received numerous teaching awards from 
both the University of Florida and Mayo Clinic including recent Distinguished Mayo Educator Award. His research interest 
in medical education is directed towards strategies of implementing innovative teaching methodologies in anatomical 
sciences education (such as ultrasound), teaching professionalism, leadership, and teamwork in early medical curriculum. 
He serves on several editorial boards of scientific journals and is also Co-Editor-in-Chief of the Anatomical Sciences 
Education. He has been a member of AACA since 1990 and throughout the years he has served the association in various 
capacities such as being a member of the Executive Board and Chair of the Education Affair Committee.  

Nirusha Lachman, Ph.D.
Associate Professor of Anatomy 
Department of Anatomy and Department of Surgery, Division of Plastic Surgery 
Mayo Clinic

Dr. Nirusha Lachman is an Associate Professor in the Department of Anatomy, College of 
Medicine with joint appointment in the Department of Surgery, Division of Plastic Surgery, 
Mayo Clinic.  In her 23 year career as a clinical anatomist, Dr. Lachman has contributed to 
medical education, translational clinical anatomy research and service initiatives at Mayo 
Clinic on various levels. She has at least 60 scientific publications in peer reviewed journals, 
17 book chapters, and numerous abstract publications.  Dr. Lachman served as ASSA Editor 
for Journal of Clinical Anatomy 2002-2009 and serves currently on the Editorial Board for 

Clinical Anatomy, Anatomical Sciences Education and Korean Journal of Medical Education.  In addition, Dr. Lachman serves 
on the Education Committee of the Association for Surgical Education (ASE), is the Presidential appointee on the Career 
Development Committee of the American Association of Clinical Anatomists (AACA) and a member of Mayo Clinic 
Biospecimens Committee and Mayo Clinic School of Health Sciences Education Committee.  In May 2015, Dr. Lachman 
was awarded the Mayo Clinic Outstanding Physician Educator Award by the School of Health Sciences and in 2015, 
Dr. Lachman was awarded the American Association of Anatomists Visiting Professor travel grant and was the mentor 
representative for the Anatomy Training Program at Oxford University. Dr. Lachman’s primary focus lies in integrating 
anatomy education for everyday practices she teaches clinically based anatomy to medical students, residents and 
clinicians.  Her contribution to Clinical Practice at Mayo Clinic is embedded in the principle of using educational strategies 
to promote better understanding of interventional and surgical procedures in order to enhance quality of patient care.  
Dr. Lachman has an established interest in non-technical skill assessment and development for medical students.   Dr. 
Lachman is one of few clinical anatomists in the world who works collaboratively on a daily basis with clinicians in a 
practice-based setting.

Educational Affairs Committee Symposium continued
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Social: “A Walk Down Memory Lane – From History to 
Technology and Everything in Between”
The Evening Social this year is dedicated to the memory of Dr. Robert D. Acland, 
2002 AACA Honored  Member, who passed away after a gallant and dignified battle 
with cancer.  We are especially grateful to the kind folks at Wolters Kluwer, publisher 
of Acland’s Video Atlas of Human Anatomy, for sponsoring the social in honor of 
Robert.  His infectious desire to share the beauty of the human form will be missed by 
all.  This “Walk Down Memory Lane” is a fitting tribute.

Wednesday, June 15th 
6:30 PM – 8:30 PM
Sponsored by 
Walk Down Memory Lane at the Oakland Marriott June 15th for an evening social that showcases how anatomy has been 
depicted over the ages. Visit different exhibits that represent the past, present, and future of anatomical depiction.

Due to space limitations, we need to split the event into two groups (max of 90 per group).  Pre-registration is required for 
the event, and it is ticketed.  Registration is first-come first-served.   

Group One: Yellow Tickets
View exhibits
6:30 - 7:15 PM
Skyline Room

Oakland Marriott City Center Hotel

Drinks and hors d’oeuvres
7:35 - 8:30 PM
Atrium/Foyer

Oakland Marriott City Center Hotel

Group Two: Blue Tickets
Drinks and hors d’oeuvres

6:30 - 7:25 PM
Atrium/Foyer

Oakland Marriott City Center Hotel

View exhibits
7:35 - 8:30 PM
Skyline Room

Oakland Marriott City Center Hotel
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Clinical Anatomy Symposium - Human Anatomy and 
Health: A Broader Sense
Dr. Nathan Price
Wednesday, June 15th 
11:45 AM – 1:15 PM
Lunch will be provided to the first 200 attendees.

Actionable Big Data for Systems Medicine and Proactive Healthcare

Dr. Price is Professor & Associate Director of the Institute for Systems Biology (ISB) in Seattle, WA.  He is also Affiliate 
Faculty in the Departments of Bioengineering, Computer Science & Engineering, and Molecular & Cellular Biology 
at the University of Washington. He is the Co-Founder and member of the Board of Directors of Arivale, Inc. (“Your 
Scientific Path to Wellness”). Nathan has won numerous awards for his scientific work, including a Howard Temin 
Pathway to Independence Award from the National Institutes of Health, a National Science Foundation CAREER 
award, a Young Investigator Award from the Roy J. Carver Charitable Trust, and he was named as one of the inaugural 
“Tomorrow’s PIs” by Genome Technology and as a Camille Dreyfus Teacher-Scholar.  Dr. Price serves on editorial boards 
for many leading scientific journals including Science Translational Medicine and Cell Systems. Dr. Price served on the 
Institute of Medicine (IOM) committee to review omics based tests to predict clinical outcome in clinical trials from 
2010-2012.  Dr. Price also serves on advisory boards for a number of companies and institutes including Cleveland 
Clinic’s Center for Functional Medicine, the P4 Medicine Institute, Trelys, Inc., the University of Washington’s Public 
Health Genomics Institute, and the Novo Nordisk Foundation Center for Biosustainability.
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Anatomical Services Committee Symposium  
“Tracking Human Anatomical Donors from Acquisition 
to Final Disposition: Databases, Record Keeping and 
Document Retention” 

Thursday, June 16th 
2:30 PM – 4:00 PM

The Anatomical Services Symposium for 2016 will feature academic donor program staff and information technology experts 
who will share their experiences utilizing, creating and maintaining tracking systems for academic donation programs.  
From a start-up program using off the shelf software to a large, multi-campus program with a customized database system, 
attendees will hear about the solutions and challenges that programs face in implementing systems addressing the vast 
array of day-to-day operations of an education and research program. Speakers will share information on record retention 
practices and electronic records processes. Program staff and faculty as well as those that use human anatomical material 
will come away with a better understanding of the detail that goes into managing a teaching and research collection, 
providing high-quality specimens, and supporting students, faculty and donor families, all while satisfying the institutions’ 
requirements and adhering to applicable laws, rules and regulations.  A Q&A session will follow the presentations. 

Greg Ackerman is the Chief Technology Officer for Precision Diagnostics, 
where he is responsible for information technology strategy, security, functions, 
people, and processes.  Prior to his current position, Greg was the Director of 
Technology for the University of California Irvine Medical Center and School of 
Medicine, a position he held for more than two decades.  He holds a number of 
advisory board positions for Fortune 500 technology companies.  His interests are 
improving everyday workflows through innovative technology, at the same time, 
reducing complexity in systems. 

Heather Balsiger is the Director of the Anatomy Lab and Willed Body Program 
at Texas Tech University Health Sciences Center El Paso. The Willed Body Program 
at TTUHSC in El Paso was established in 2014 within the Paul L. Foster School 
of Medicine to directly support the mission of the university in providing high-
level anatomical instruction to future physicians.  Ms. Balsiger established and 
developed the program and has been increasing awareness in the community 
about whole body donations, demystifying the donation process while 
emphasizing the need for anatomy instruction in medical school.  

An established researcher in the field of basic science and anatomy, Ms. Balsiger 
has published numerous peer-reviewed papers, book chapters, and holds a 
patent on androgen receptor function regulation.  She is a member of the 
anatomy faculty at TTUHSC EP and enjoys instructing medical students in the 
gross anatomy labs.  Her strong basic science research background coupled with 
a deep passion for anatomy education has enabled her to implement policies 
and guidelines to innovate and enhance the academic curriculum for all medical 
students.  Since joining Texas Tech University Health Sciences Center El Paso in 
2010, she has presented on anatomy research and medical education nationwide 
and is emerging as a leader in the field.  
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Andrew Corson, BA, is the Director of the UCSF Willed Body Program.  Andrew 
joined the UCSF Willed Body Program in 2001 and became its Director in 2007.  
Andrew transitioned to UCSF from a career as a licensed embalmer and funeral 
director in the San Francisco Bay Area. With a background in psychology, he values 
his contact with body donors and their families as well as working with anatomy 
faculty and staff, both within the UC system and throughout Northern California.  He 
is currently serving as the Presidential Appointee for the AACA Anatomical Services 
Committee.

Dr. Thomas Gest is a Professor of Anatomy in the Department of Medical 
Education at the Texas Tech University Health Sciences Center Paul L. Foster 
School of Medicine.  Dr. Gest joined Texas Tech in 2013 from the University 
of Michigan Medical School, where he served as Director of their Anatomical 
Donations Program for 13 years.  Dr. Gest is a dedicated teacher who has 
received nine teaching awards and has published seven textbooks of anatomy, 
as well as numerous articles, abstracts, software packages, and web sites for 
anatomy and embryology.

Dean A. Mueller is the Director of the Anatomical Donations 
Program at the University of Michigan where he has been 
employed for 20 years.  He has served on the AACA’s Anatomical 
Services Committee and has been a long-standing member 
of the association.  Dean is a licensed Funeral Director and 
Embalmer in Michigan, Ohio and Indiana.  He is married to his 
best friend Jennifer, and they have 2 children, both presently 
attending college.

Grace “Gracie” Trinidad, MPH, MS is a Business Analyst at the University of Michigan 
Medical School.  She holds Masters degrees in both Public Health and Design and is 
always asking “can that process be simpler?”. She is interested in improving the user 
experience of everything. She is originally from Orange County, California and is a 
proud UCI Anteater and U of M Wolverine.

Anatomical Services Committee Symposium continued
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Post Graduate Course
The Anatomy of Gender Transition

Anatomy Learning Center
University of California San Francisco

500 Parnassus Avenue, San Francisco, CA 94143
June 17, 2016

This course is designed to educate participants in natal pelvic and perineal anatomy and the anatomy underlying 
gender transition in the adult. We will use video demonstrations to show surgical steps of male-to-female transition, 
including clitoroplasty and surgical construction of the neovagina, and hysterectomy in preparation for suprapubic 
phalloplasty in female-to-male transition. In laboratory sessions, we will explore prosections demonstrating fascial 
arrangements and muscular and neurovascular anatomy. We will also demonstrate the use of ultrasound imaging to 
determine internal pelvic anatomy of human cadaver donors. A highlight of the course will be a question and answer 
panel discussion with future health care providers and individuals who have undergone gender transition. Each 
participant will be provided with video recordings and learning materials for use in education.

6:45 Bus loads from 10th Street access doors on Level 
1 (by the AACA Registration Desk)

7:15 am Group bus from Oakland Marriott Hotel to 
Anatomy Learning Center

8:00-8:30 am Check-in and breakfast

8:30-8:45 am Introduction to the topic

8:45-10:00 am

Male-to-Female, Female-to-Male Surgeries 
Maurice Garcia, MD, MAS 
Amanda Reed-Maldonado, MD 
Juno Obedin-Maliver, MD, MPH

10:15 am–12:00 pm
Anatomy Learning Center, hands-on lab 
Staged surgical prosections 
Laparoscopic views

12:15-1:15 pm Lunch and Discussion
Panel with Patients and Students

1:30-3:00 pm
Anatomy Learning Center, hands-on lab 
Pelvis prosections 
Ultrasound imaging for cadaver assignment

3:15 pm Group bus from Anatomy Learning Center to 
Oakland Marriott Hotel

*Lab staffing:  Scott Barton, MBA, UCSD Anatomical Services Director, H. Mark Brooks, BA, UCI Willed Body Program 
Director, Trent Brown, Danielle Cohen, Andrew Corson, MS, Nripendra Dhillon, MBBS, MS, S. Michael Dhuy, UCI Willed 
Body Program Associate Director, Annemarie Donjacour, PhD, Amber Fitzsimmons, PT, DPTSc, Derek Harmon, PhD, Karl 
McElroy, Peter Ohara, PhD, Dana Rohde, PhD, Brandi Schmitt, MS, UC Health - Director of Anatomical Services, Betty 
Smoot, PT, MS, DPTSc, Kimberly Topp, PT, PhD

Contact:  Kimberly.Topp@ucsf.edu; Brandi.Schmitt@ucop.edu
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continued on next page

Poster Listings
Poster Session 1: Education 
Tuesday, June 14   2:45 – 4:00 PM
*Denotes publication in Clinical Anatomy.

Poster # Abstract Title/Authors

001* Difficulties and Discomfort Experienced by Medical Students Performing Cadaver Dissection. 
KRASZPULSKA, Barbara. Department of Neuroscience, Cell Biology and Physiology, Wright 
State University, Boonshoft School of Medicine, Dayton, OH, 45435, USA

003 Measuring Medical Students’ Motivation to Learning Anatomy by Cadaveric Dissection. 
KHALIL, Mohammed K.2 , Samantha J.TAYLOR1 and Eiman M. Abdel MEGUID1. 1Centre of 
Biomedical sciences Education, School of Medicine, Dentistry and Biomedical Sciences, 
Queen’s University Belfast Belfast, Ireland BT7 1NN, United Kingdom; 2Department of 
Biomedical Sciences, School of Medicine Greenville, University of South Carolina, Columbia, SC 
29208, USA.

005* Supplementing Instruction in a Cadaver Dissection-based Course in Gross Anatomy with 
Holographic Models Improves Student Learning and Performance. MILLER, Michael.  
Department of Anatomy, Touro College of Osteopathic Medicine, Middletown NY 10940, USA

007* Development of a Required Anatomy Course for Undergraduate Bioengineering Students. 
SALMI, Darren. Division of Clinical Anatomy, Stanford University School of Medicine, Stanford, 
California, 94305, USA

009 Preparing Residents for Surgery. JENSEN, Mark O., Robert P. STICCA, Thomas H. QUINN. 
Department of Surgery, University of North Dakota, Fargo, ND 58102; and Department of 
Biomedical Sciences, Creighton University, Omaha, NE 68102, USA.

011* Innovative Lab Redesign for Flexible Shared-use by Surgical Simulation and Anatomical 
Instruction. CAMERON, William, Sylvia NELSEN and Cameron WALKER. Anatomical Service 
Center, Oregon Health & Science University, Portland, OR 97239, USA.

013* Flipping the Anatomy Laboratory. NELSEN, Sylvia, Steven MATSUMOTO, Cameron WALKER, and 
William CAMERON.  Oregon Health & Science University, Portland, OR 97239, USA.

015* Student and Instructor Implementation of Coloring as an Instructional Tool in Health Sciences 
Gross Anatomy. PLATT, Kristen M. and Brian R. MACPHERSON. Department of Anatomy and 
Neurobiology, University of Kentucky, Lexington, KY 40536, USA.

017* Human Anatomy in Physical Therapy Education: A Survey. MOISIO, Kirsten C., Colleen 
HALLINAN, Rachel KRUPSKI, and Christina SUH.  Physical Therapy and Human Movement 
Sciences, Feinberg School of Medicine, Northwestern University, Chicago, IL 60611, USA.

019* Anatomy Knowledge Confidence in First Year Doctor of Physical Therapy Students. CLEARY, 
Kimberly K. Department of Physical Therapy, Eastern Washington University, Spokane, WA 
99202, USA.

021* Lab Videos in Anatomy Education: Effect On Students’ Perception and Performance. SAKTHI 
VELAVAN, Sumathilatha, Sushama RICH, and Bedia CASTELLANOS.  Department of Anatomy, 
Touro College of Osteopathic Medicine, New York, NY 10027, USA.

023* Student Preference for Instructional Methods in Undergraduate Gross Anatomy. QUINN, 
Melissa.  Division of Anatomy, College of Medicine, The Ohio State University, Columbus, OH 
43210, USA.
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025 Creative Teaching Methods to Facilitate Learning in the Anatomy Lab. RUTLAND Marsha D. 
Hardin-Simmons University Physical Therapy Department. Abilene, TX 79698 USA.

027* Preparing Predoctoral Dental Students To Teach Histology Through a Mentoring Program. 
BARRITT, Laura C., Margaret A. JERGENSON, Barbara J. O’KANE, and Neil S. NORTON.  Creighton 
University School of Dentistry, Omaha, NE 68178, USA.

029 Student Techniques and Attitudes Toward Learning in a Large Undergraduate Anatomy 
Course. HATCHER, April R. and Sikandar K. NIAZI. Department of Anatomy and Neurobiology, 
University of Kentucky, Lexington, KY 40536, USA.

031* Teaching Anatomy to Visually Impaired Students: Studies in Undergraduate and Professional 
Curricula. HATCHER, April R. and Andrew S. DEANE. Department of Anatomy and Neurobiology, 
University of Kentucky, Lexington, KY 40536, USA.

033* Delivering the “Hidden Curriculum” in Anatomy Outside the Lecture Hall or Lab Through 
Student Selectives, a Potential Road Map for Future Provision? COEY, James1 and Sara 
SULAIMAN2 1Department of Anatomy, St. George’s International School of Medicine; Drill Hall, 
Faculty of Health and Life Sciences; Northumbria University, Newcastle upon Tyne, NE1 8ST,UK. 
2Department of Applied Sciences, Faculty of Health and Life Sciences, Northumbria University, 
Newcastle upon Tyne, NE1 8ST, UK.

035 Teaching Anatomy in Historical Perspective: Integrative Ayurvedic Education in Kerala. 
KUMAR, Madan1, and Lisa A. BROOKS2. 1Government Ayurveda College Thiruvananthapuram, 
Department of Rachana Shareera (Anatomy), Thiruvananthapuram, KL, 695005, India; 
2University of California at Berkeley, Department of South and Southeast Asian Studies, 
Berkeley, CA 94705, USA.

037* Elliott Coues: The Most Famous Anatomist of the 19th Century? LAMBERT, H. Wayne1, Jessica 
J. LEAR1, and Matthew J. ZDILLA2,3. 1Department of Neurobiology and Anatomy, West Virginia 
University School of Medicine, Robert C. Byrd Health Sciences Center, Morgantown, WV 26506, 
USA; 2Department of Natural Sciences and Mathematics, West Liberty University, West Liberty, 
WV 26074, USA; 3Department of Graduate Health Sciences, West Liberty University, West 
Liberty, WV 26074, USA.

039 Learning Modules with Quizzes Improve Student Performance on Anatomy Examinations. 
BAATAR, Dolgor1, Elmus G. BEALE2, and Alyssa PRICE1. 1Texas Tech University Health Sciences 
Center El Paso, Paul L. Foster School of Medicine, El Paso, TX 79905, USA. 2Oxley College of 
Health Sciences, The University of Tulsa, Tulsa, OK 74104, USA.

041* Utilizing Case Studies in Anatomical Education. MEYER, Carolyn A. and Tod R. CLAPP. 
Biomedical Sciences, Colorado State University, Fort Collins, CO 80523, USA.

043* Improving Medical Neuroanatomy Through Laboratory Modules Generated Using Adobe 
Captivate. FOSTER, James D. and Eric JOHNSON.  Division of Anatomy and Molecular Medicine,  
Alabama College of Osteopathic Medicine, Dothan, AL 36303, USA.

045* Provision of Medical Education for Foundation Junior Doctors: a National Observational Study. 
LEWIS Thomas L.1, Markus L. SAGMEISTER1, George W. MILLER2, Matthew A. BOISSAUD-COOKE3, 
Peter H. ABRAHAMS3 1St George’s Hospital, Blackshaw Road, London, SW17 0QT, United 
Kingdom 2King’s College London School of Medicine, Strand, London, WC2R 2LS, United 
Kingdom 3Warwick Medical School, University of Warwick, Gibbet Hill Road, Coventry CV4 7AL, 
UK.
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047* High Definition Stereoscopic (3D) Video in Anatomy Teaching: A Qualitative Assessment of 
Medical Student Perceptions. ABRAHAMS, Peter2,3, John MASSEY1, Phillip POLSON1, Brian 
BURNETT2 and Richard TUNSTALL2,3. 1University Hospitals Coventry and Warwickshire, Coventry 
CV2 2DX, UK; 2West Midlands Surgical Training Centre, University Hospitals Coventry and 
Warwickshire, Coventry CV2 2DX, UK; 3Medical Teaching Centre, Warwick Medical School, 
University of Warwick, Coventry CV4 7AL, UK.

049* Implementation of the Online Radiology Resource: ‘Medical Imaging Solution for Teaching 
and Research’ (MISTR). CARTER, Yasmin1, John COSTA2 and Brent BURBRIDGE3. 1Division of 
Translational Anatomy, Department of Radiology, University of Massachusetts Medical 
School, Worcester, MA, USA, 01655. 2Information Technology, College of Medicine, University 
of Saskatchewan, Saskatoon, SK, Canada, S7N 0W8. 3Medical Imaging, College of Medicine, 
University of Saskatchewan, Saskatoon, SK, Canada, S7N 0W8.

051* The Effect of Students’ Emotional Maturity on Their Perception of Test Question Fairness: 
An fMRI and Focus Group Study. NGUYEN, Sarah E.1, Christopher R. DOXEY1, BreAnna 
HUTCHINSON1, Amanda L. NIELSON1, Joseph L. NGUYEN1, Tom GOLIGHTLY1, C. Brock KIRWAN1,2, 
and Jonathan J. WISCO1,2. 1Brigham Young University, Provo, UT 84602, USA; 2University of Utah 
School of Medicine, Salt Lake City, UT 84132, USA.

053* Restructuring the Laboratory Experience of Anatomy to Enhance its Clinical Usefulness and 
Long-Term Retention. NAUSHEEN, Fauzia, Ghaith AL-EYD, Alfred TENORE, Mohsin YAKUB, 
Robert SUSKIND. Department of Medical Education, California University of Science and 
Medicine, School of Medicine (CalMed-SOM), Colton, CA 92324, USA.

055* Student Responses to Dissection of Whole Body Anatomical Donors. GREENE, Sarah J.1, Alison 
K. HOWE2, Lee ROSEN2.  1Department of Pathology and Anatomy, Morehouse School of 
Medicine, Atlanta, GA 30310 , USA. 2Office of Medical Student Education, University of Vermont 
College of Medicine, Burlington, VT 05405, USA.

057* Introducing Surgical Checklists To First Year Medical Students. BOYLE, Burke, Sakti SRIVASTAVA. 
Stanford University School of Medicine, Stanford, CA 94301, USA.

059* Associations between Peer Assessment in Anatomy Laboratory and Students’ Exam Scores: 
What the Students Witness. YANG, HeeJun1, JunSeok KIM2, SooJung KIM1, JiHyun LEE1, HyeYeon 
Lee3, Wonsug Jung1. 1Department of Anatomy, Gachon University College of Medicine, 191 
Hambangmoe-ro, Yeonsu-gu, Incheon, 21936, Korea; 2School of Medicine, Gachon University, 
21 Namdong-daero 774 beon-gil, Namdong-gu, Incheon 21565, Korea; 3Department of 
Anatomy, Yonsei University Medical College, 50-1 Yonsei-ro, Seodaemun-gu, Seoul, 03722, 
Korea.

061* Psychosocial Impact of Dissection Room Experience on Undergraduate Students. KELLY, 
Terrence J., and Alla G. BARRY. Missouri Southern State University, Joplin, MO 64801, USA.

063* Observational Cadaveric Study as a Horizontally Integrated Teaching Tool in Medical 
Education. LITVINOVA, Katerina and Alix PRUZANSKY. Ross University School of Medicine, P.O. 
Box 266, Roseau, Commonwealth of Dominica, West Indies.

065* Can CBCT Of Maxillary and Mandibular Morphology Be Rendered Into 3D Imaging By the 
SECTRA Visualization System For Implant Surgery and Anatomy Education? WANG, David and 
Brion BENNINGER. Medical Anatomy Center, Department of Medical Anatomical Sciences, 
Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, USA. Faculty, 
Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.
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067* Body Donation Attitudes of Medical and Physician Assistant Students. WHEELER, Rachel, 
Natalie LANGLEY, and Beatrix DUDZIK. Lincoln Memorial University-Debusk College of 
Osteopathic Medicine, Harrogate, TN 37752, USA.

069 Incorporating CT Scan Images of Cadavers in Human Anatomy Lab Dissections. ENDERS, 
George C.1, Xioaming ZHANG1, and Kirk MILLER2, 1Anatomy and Cell Biology, 2Radiology, U. of 
Kansas School of Medicine, Kansas City, KS 66160, USA.

071 Do Spatial Skills Affect Performance on Standardized Entrance Exams and Academic Success in 
the Pre-Clinical Years for Health Professional Students? PETERSON, Dana L.1, Janet HOLLIDAY1,2. 
1Department of Anatomy and Neurobiology, Northeast Ohio Medical University, Rootstown, 
OH 44272, USA. 2Assistant Dean of Curriculum, College of Medicine, Northeast Ohio Medical 
University, Rootstown, OH 44272, USA.

073* Clinical Revival of Anatomy: Lessons Learned Incorporating Ultrasound into Human Anatomy 
Labs. GOODMURPHY, Craig W., Anthony P. TRACE, Felicia M. TORENO, Carrie A. ELZIE, Barry J. 
KNAPP. Pathology & Anatomy, Eastern Virginia Medical School, Norfolk, VA 23501, USA.

075* Scaling Up Ultrasound Training Using 3D Printers and Fixed Donor Materials. GOODMURPHY, 
Craig W., Anthony P. TRACE, Katie VAN WINKLE, Jordan D. GOODMURPHY, Carrie A. ELZIE. 
Pathology & Anatomy, Eastern Virginia Medical School, Norfolk, VA 23501, USA.

077* Using Fresh Tissue Cadavers to Teach FAST Exam. DEVEAU, Kathryn M., Jennifer BRUECKNER-
COLLINS, Nicole R. HERRING. Department of Anatomical Sciences and Neurobiology, University 
of Louisville School of Medicine, Louisville, KY 40202, USA.

079 Wearable Miniaturized Wireless Wrist-Worn Ultrasound System With an Integrated Dual-
Plane Finger-Worn Probe For the Extended FAST Exam. BLANDFORD, Ian, Scott CORBETT and 
Brion BENNINGER. Medical Anatomy Center, Department of Medical Anatomical Sciences, 
Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, USA. Faculty, 
Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

Poster Listings
Poster Session 2: Limbs and History 
Wednesday, June 15   10:30 AM – 11:45 AM
*Denotes publication in Clinical Anatomy.

Poster # Abstract Title/Authors

002 Role of Triceps Brachii in Causing Varus Malunion After Humeral Shaft Fracture : A Cadaveric 
Study. KHARE, Akash1 and Ghanshyam N. KHARE2. 1Department of Anatomy, ESI- Post Graduate 
Institute of Medical Sciences & Research, Kolkata (West Bengal) 700104, India; 2Department of 
Orthopaedics, Institute of Medical Sciences, Banaras Hindu University, Varanasi (Uttar Pradesh) 
221005, India.

004* Rotator Cuff Muscle Fiber Directions on Cadaveric Specimens During Phases of Baseball 
Pitching. GRAY, Tanner H.1, Tate E. COWLEY1, Ryan J. BAIR1 and Jonathan J. WISCO1,2.  1Brigham 
Young University, Provo, UT 84602, USA; 2University of Utah School of Medicine, Salt Lake City, 
UT 84132, USA.

006* A Simple Procedure for Exposing the Rotator Cuff Musculature. PORTA, David J., and Steven D. 
WILT.  Department of Biology, Bellarmine University, Louisville, KY 40205, USA.
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008* Classification of Unusual Insertion of the Pectorialis Minor Muscle. LEE, Kang-Woo, You-
Jin CHOI, Hyung-Jin LEE, Hee-Jin KIM, and Kyung-Seok HU. Division in Anatomy and 
Developmental Biology, Department of Oral Biology, Human Identification Research institute, 
BK21 PLUS Project, Yonsei University College of Dentistry, Seoul, Republic of Korea.

010 New Observations on Carrying Angle. KHARE, G.N., and Akash KHARE. Banaras Hindu 
University -221005,India and ESI Medical College Kolkata, India.

012* An Assessment of Nerve Proximity During Procedure for Distal Biceps Brachii Tendon 
Reattachment. BROWN, Taylor A., Barth WRIGHT, Anthony OLINGER, and Matthew DAGGETT. 
Department of Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 
64106, USA.

014* The Importance of Direct Observation When Depicting Muscle Morphology: Historic Overview 
of Flexor Digitorum Superficialis Illustration. KELLY, Ellis, Mai-Lan JOHNSTON, Shannon L. 
ROBERTS, and Anne M. R. AGUR. Division of Anatomy, Department of Surgery, University of 
Toronto, Toronto, ON M5S 1A8, Canada.

016* Effects of Smartphone Usage on the Median Nerve and Flexor Pollicis Longus In-vivo Using 
Ultrasound. NAGRA, Gurpreet1, Amanpreet Singh1, Marian Jirjis1, Beshowy Metias1, Shamriz 
Tamanna1, Kaitlin Zaki1, Ebelechukwu Nwokedi1, James COEY1,2 and Sara SULAIMAN3 
1St. George’s International School of Medicine Keith B. Taylor Global Scholars Program, 
Northumbria University, Newcastle upon Tyne, NE1 8ST, UK. 2Department of Anatomy, St. 
George’s University, Grenada, W.I. 3Department of Applied Sciences, Faculty of Health and Life 
Sciences, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK.

018 Can the Median Nerve Be Identified On Cadaveric Specimens and Healthy Individuals By 
Novice Medical Students Using High Resolution Ultrasound Probes In the Wrist and Hand 
Region? TRAN, Jenny, and Brion BENNINGER. Medical Anatomy Center, Department of Medical 
Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, Lebanon, OR 
97355, USA. Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

020* Teaching Ultrasound Of Three Clinically Important Upper Limb Structures During Anatomy 
Using the 7D Interactive Software Program. HOCUM, Gabe, Ian BLANDFORD, Breanna 
CONNETT, and Brion BENNINGER. Medical Anatomy Center, Department of Medical Anatomical 
Sciences, Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, USA. 
Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

022* When Venipuncture Becomes the Aurora Borealis. PASAVANTIS, Taylor, Ian BLANDFORD, and 
Brion BENNINGER. Medical Anatomy Center, Department of Medical Anatomical Sciences, 
Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, USA. Faculty, 
Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

024* The Effects of Body Mass Index on Cross-Sectional Properties of the Humeral Neck. REEP, 
Michael, Rachel WHEELER, and Natalie R. LANGLEY. Lincoln Memorial University-DeBusk 
College of Osteopathic Medicine, Harrogate, TN 37752, USA.

026* Is There More To Wrist Extension Then Radial Artery Movement Prior To Cannulation And Blood 
Draw? MOUSSELLI, Robert, Cody LAVERDIERE and Brion BENNINGER. Medical Anatomy Center, 
Department of Medical Anatomical Sciences, Western University of Health Sciences, COMP–
Northwest, Lebanon, OR 97355, USA. Faculty, Orthopaedic Surgery, Samaritan Health Services, 
Corvallis, OR 97300, USA.
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028* A 3D Analysis of the Attachment Sites and Spatial Arrangement of the Great Toe Musculature 
Relative to the Medial and Lateral Sesamoid Bones. VIENNEAU, Maxine D.1, Valera CASTANOV1, 
Takamitsu ARAKAWA2, Diane TYCZYNSKI3, and Anne M.R. AGUR1. 1Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada; 2Department of 
Rehabilitation Sciences, Kobe University Graduate School of Health Sciences, Kobe, 654-0142, 
Japan; 3The Michener Institute of Education at UHN, Toronto, ON M5T 1V4, Canada.

030* Bilateral Absence Of Extensor Indicis And Fibularis Tertius Muscles.  ROMANO, Christopher, 
Kathryn SATURNINO, Tamar WOLINSKY, Nicholas VENTURELLI, Sherry DOWNIE, and Keith 
METZGER. Department of Anatomy and Structural Biology, Albert Einstein College of Medicine, 
Bronx, NY 10461, USA.

032* Variations of the Iliopsoas Muscle: Report of Three Cases. TABIRA, Yoko, Koichi WATANABE, 
Tsuyoshi SAGA, Joe IWANAGA, and Koh-ichi YAMAKI. Department of Anatomy, Kurume 
University School of Medicine, Fukuoka, 830-0011, Japan.

034* The Prevalence of Supernumerary Dorsomedial Cutaneous Nerves of the Hallux Intersecting 
with the Extensor Hallucis Longus Tendon LAMBERT, H. Wayne1, Kyle D. MILLER1, Jordan V. 
SWEARINGEN1, Daniel T. BURNS2, and Matthew J. ZDILLA2,3. 1Department of Neurobiology and 
Anatomy, West Virginia University School of Medicine, Robert C. Byrd Health Sciences Center, 
Morgantown, WV 26506, USA; 2Department of Natural Sciences and Mathematics, West Liberty 
University, West Liberty, WV 26074, USA; 3Department of Graduate Health Sciences, West 
Liberty University, West Liberty, WV 26074, USA.

036* Anatomy of the Anterior Bipennate Part of the Soleus Muscle.  YANG, HeeJun1, SooJung KIM1, 
SulGiNa KIM2, HyunJu KIM1, JiHyun LEE1, HyeYeon LEE2. 1Department of Anatomy, Gachon 
University College of Medicine, 191 Hambangmoe-ro, Yeonsu-gu, Incheon, 21936, Korea; 
2Department of Anatomy, Yonsei University Medical College, 50-1 Yonsei-ro, Seodaemun-gu, 
Seoul, 03722, Korea.

038* Anatomic Study of the Zona Orbicularis of the Hip with Potential Surgical Application. 
FAYNE, Alexandra K.1, Orin I. DONALDSON1, Samantha SYLDORT1, Melissa DURAN1, Melissa 
EVELYN1, Marios LOUKAS2, R. Shane TUBBS2,3, Kiran MATTHEWS4, and Anthony V. D’ANTONI4. 
1Student at CUNY School of Medicine, The City College of New York, New York, NY 10031, 
USA; 2Department of Anatomical Sciences, St. George’s University, Grenada; 3Seattle Science 
Foundation, Seattle, WA 98122, USA; 4Department of Pathobiology, CUNY School of Medicine, 
The City College of New York, New York, NY 10031, USA.

040* The Medial Rotators of the Hip Joint. YOO, Sarang and Nalini PATHER. Department of Anatomy, 
School of Medical Sciences, University of New South Wales, Sydney, NSW, 2052, Australia.

042* Pediatric Nerve Block: A Review of the Relevance of Surface Anatomy. YOO, Sarang1, Seyed 
Ali MIRJALILI2 and Nalini PATHER1. 1Department of Anatomy, School of Medical Sciences, 
University of New South Wales, Sydney, NSW, 2052, Australia. 2Department of Anatomy and 
Medical Imaging, University of Auckland, Auckland, 1023, New Zealand.  3Department of 
Anatomy and Medical Imaging, University of Auckland, Auckland, 1023, New Zealand.

044* Innervation of Anterior Hip Joint: Relation to Bony Landmarks for Ultrasound Guided 
Intervention. BARNETT, Jessi Jo G.1, Sayeung KIM2, Julia F. PENG1, Michael GOFELD2, Philip W.H. 
PENG2, and Anne M.R. AGUR1. 1Division of Anatomy, Department of Surgery, and 2Department 
of Anesthesia, Faculty of Medicine, University of Toronto, Toronto, ON M5S 1A8, Canada.
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046* Ultrasound Identification of the Anatomical Relations of the Tibial Nerve within the Tarsal 
Tunnel. AHMED, Mussanna1, Nicole D’EMIC1, Shish MOHAMMAD1 , Farzook FAYYAZ1, 
James COEY2 and Sara SULAIMAN3. 1St. George’s International School of Medicine Keith B. 
Taylor Global Scholars Program, Northumbria University, Newcastle upon Tyne, NE1 8ST, 
UK.2Department of Anatomy, St George’s University, Grenada, W.I. 3Department of Applied 
Sciences, Faculty of Health and Life Sciences, Northumbria University, Newcastle upon Tyne, 
NE1 8ST,UK.

048* Architecture of Articularis Genu: A 3D Volumetric Study. SHAKERI, Shayan, Valera CASTANOV, 
Syed A. HASSAN, and Anne M. R. AGUR. Division of Anatomy, Department of Surgery, 
University of Toronto, Toronto, ON M5S 1A8, Canada.

050* Investigating the Origin of the Plantaris Muscle in-vivo Using Ultrasound. FARAHI, Roxane1, 
Christina Dimech1, Haig Manougian1, Jacob Elfrink1, Lauren Kroeker1, James COEY1,2 and Sara 
SULAIMAN3 1St. George’s International School of Medicine Keith B. Taylor Global Scholars 
Program, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK. 2Department of 
Anatomy, St. George’s University, Grenada, W.I 3Department of Applied Sciences, Faculty of 
Health and Life Sciences, Northumbria University, Newcastle upon Tyne, NE1 8ST,UK. 

052* Parametric Modelling of Vastus Medialis: Longus and Obliquus. HASSAN, Syed A., Valera 
CASTANOV, Shayan SHAKERI, Katherine SAUKS, and Anne M.R. AGUR. Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada.

054* The Anterolateral Ligament: an Anatomic Study on Gender Differences. GRANITE, Joseph, 
Barth WRIGHT, Anthony OLINGER, Kyle BUSCH, and Matthew DAGGETT. Kansas City University, 
Kansas City, MO 64106, USA.

056 Anterolateral Ligament, Terminologies, Ultrasound, Dissection, Explaining LCL & ACL Injuries. 
DELAMARTER, Taylor1, Cody LEVANTIERRE1 and Brion BENNINGER1-3. Medical Anatomy Center1, 
Departments of Medical Anatomical Sciences2, Western University of Health Sciences, COMP–
Northwest, Lebanon, OR, USA, 97355. Faculty, Orthopaedic Surgery3, Samaritan Health 
Services, Corvallis, OR 97331, USA.

058 High-speed Video Capture of Anterior Cruciate Ligament Tear. SMITH, Devon T.1, Steven L. 
COOK1, Jonathan J. WISCO1,2 1Brigham Young University, Provo, UT 84602, USA; 2University of 
Utah School of Medicine, Salt Lake City, UT 84132, USA.

060 First Metatarsophalangeal Joint Anatomy: Can the Volar Plate Be Visualized In Cadaveric Tissue 
and Healthy Volunteers With High-Resolution Musculoskeletal Probe? LAVERDIERE, Cody, 
Robert MOUSSELLI and Brion BENNINGER. Medical Anatomy Center, Department of Medical 
Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, Lebanon, OR 
97355, USA. Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

062* SECTRA Could Improve Spatial and Stereostructural Anatomy Interacting With a Virtual Clinical 
World. WANG, David and Brion BENNINGER. Medical Anatomy Center, Department of Medical 
Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, Lebanon, OR 
97355, USA. Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

064* Anatomy of the Lateral Femoral Cutaneous Nerve Related to Clinical Implications. LEE, Shin-
Hyo, Tae-Jun HA, and Wu-Chul SONG. Department of Anatomy, Research Institute of Medical 
Science, Konkuk University School of Medicine, Seoul, Korea.
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066* Geometry of the Aponeuroses of Gluteus Medius. PEER, Munawar S.1, Valera CASTANOV1, Aric 
AZIM1, Yolanda SCOLERI1, Nalini PATHER3, Nancy MCKEE2, and Anne M.R. AGUR1. 1Divisions of 
Anatomy and 2Plastic Surgery, Department of Surgery, University of Toronto, Toronto, ON M5S 
1A8, Canada; 3Department of Anatomy, School of Medical Sciences, University of New South 
Wales, Sydney, NSW 2052, Australia.

068* Illustration of the Morphology of Gluteus Medius Muscle from the 16th Century to Present 
Day. AZIM, Aric A., Munawar PEER, Valera CASTANOV, Yolanda SCOLERI, and Anne M.R. AGUR. 
Division of Anatomy, Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, 
Canada.

070* 3D Surgical and Evolutionary Anatomy of the Thenar Raphe: New Anatomy or Forgotten 
Details? FOGG, Quentin A.1 and Neil ASHWOOD2 1Centre for Human Anatomy Education, 
Monash University, Melbourne, Australia; 2NHS Foundation Trust, Burton-upon-Trent, UK.

Poster Listings
Poster Session 3: Torso and Neck
Wednesday, June 15   3:00 – 4:15 PM
*Denotes publication in Clinical Anatomy.

Poster # Abstract Title/Authors

083* Osteophytes in the Cervical Vertebrae Facets (C3-C7) - Demographical Perspectives. EZRA, 
David1,2, Khalil SALAME3, Deborah ALPEROVITCH-NAJENSON1, Viviane SLON1, and Israel 
HERSHKOVITZ1 1Department of Anatomy and Anthropology, Sackler Faculty of Medicine, 
Tel-Aviv University, Tel Aviv ,69978 , Israel 2School of Nursing Science, Tel Aviv Jaffo Academic 
College, Jaffo , 6818211, Israel 3Department of Neurosurgery, Tel Aviv Sourasky Medical Center, 
Sackler Faculty of Medicine, Tel-Aviv, 64239, Israel.

085* Verification  of Atherosclerosis  at Bends and Bifurcation of Anomalous Carotid Arteries -A 
Histological Study. SINGH, Rajani1, and R Shane TUBBS2, 1Department of Anatomy, AIIMS 
Rishikesh, Rishikesh UK, India, 249201, 2Seattle Science Foundation, Seattle, WA 35233, USA.

087 Anatomical Study Of the Transverse Nuchae Muscle. WATANABE, Koichi, Tsuyoshi SAGA, Yoko 
TABIRA, Joe IWANAGA, and Koh-ichi YAMAKI. Department of Anatomy, Kurume University 
School of Medicine, Kurume, Fukuoka 830-0011, Japan.

089* The Musculus Cricotrachealis. SAGA, Tsuyoshi, Mayuko MOTOMURA, Joe IWANAGA, Yoko 
TABIRA, Koichi WATANABE, and Koh-ichi YAMAKI. Department of Anatomy, Kurume University 
School of Medicine, 67, Asahi-machi, Kurume, Fukuoka, 830-0011 Japan.

091* Improving Training for Surgical Cricothyroidotomy Using an Advanced Manikin with Realistic 
Human Anatomy. PUGH, Kristy R1,2, William R. LEEPER3, Vinciya PANDIAN3, Elliott R. HAUT3, Colin 
F. MACKENZIE2, Mark W. BOWYER1. 1Uniformed Services University Val G. Hemming Simulation 
Center, Silver Spring, MD 20910, USA. 2The University of Maryland School of Medicine, 
Baltimore, MD 21201, USA. 3Johns Hopkins Hospital, Baltimore, MD 21287, USA.

093 Submental Musculature Variations: Clinically Important Examples of the Mentohyoid, 
Mylohyoid, and Eclectic Anterior Digastric Musculature. LAMBERT, H. Wayne1, Kelsey R. 
MANGUS2, Kyle D. MILLER1, Jordan V. SWEARINGEN1, and Matthew J. ZDILLA2,3. 1Department 
of Neurobiology and Anatomy, West Virginia University School of Medicine, Robert C. Byrd 
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Health Sciences Center, Morgantown, WV 26506, USA; 2Department of Natural Sciences and 
Mathematics, West Liberty University, West Liberty, WV 26074, USA; 3Department of Graduate 
Health Sciences, West Liberty University, West Liberty, WV 26074, USA.

095* Transposition of External and Internal Carotid Arteries and their Clinical Significances. ARIYO, 
Olutayo. Department of Anatomy and Cell Biology, SKMC at Thomas Jefferson University. 
Philadelphia , PA 19017, USA.

097* Anterotracheal Right Common Carotid Artery with Retroesophageal Right Subclavian Artery. 
BECHER, Noah1, Nayoung KOH1, Salvatore A. RIZZO1, Sushama RICH1, Sumathilatha SAKTHI 
VELAVAN1, and Eric W. BAKER2. 1Department of Anatomy, Touro College of Osteopathic 
Medicine, New York, NY, 10027, USA; 2Department of Basic Science and Craniofacial Biology, 
New York University College of Dentistry, New York, NY 10010, USA.

099* Investigating Variations in the Bifurcation Level of the Common Carotid Artery In-vivo Using 
Ultrasound. LUKASIK, Colin1, Thomas ADAMS1, Brandon BROWN1, Trevor BROWN1, Philip 
CHEBAYA1, Jonathan ISAACSON1, Charles SHALLER1, Alexander WALKER1, James COEY2 and 
Sara SULAIMAN3 1St. George’s School of Medicine Keith B. Taylor Global Scholars Program, 
Northumbria University, Newcastle upon Tyne, NE1 8ST,UK. 2Department of Anatomy, St. 
George’s University, Grenada,W.I. 3Department of Applied Sciences, Faculty of Health & Life 
Sciences, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK.

103* Three-Dimensional Analysis of the Thoracic and Lumbar Posterior Rami. SAITO, Toshiyuki1, 
Hanno STEINKE2, Niels HAMMER3, Shogo HAYASHI1, and Masahiro ITOH1 1Department of 
Anatomy, Tokyo Medical University, Tokyo, 1608402 Japan 2Institute of Anatomy, Leipzig 
University, Leipzig, 04103 Germany 3Department of Anatomy, Otago University, 9010, New 
Zealand. 

105* Mutual Relationships among Perineal Muscles Based on Anatomic and Histologic Findings. 
AKITA, Keiichi, Satoru MURO, Kumiko YAMAGUCHI, Hisayo NASU, Phichaya BARAMEE, and 
Janyaruk SURIYUT. Department of Clinical Anatomy, Tokyo Medical and Dental University, 
Tokyo, 1138519, JAPAN.

107* Multiple Butterfly Vertebrae And Other Vertebral Anomalies in an Adolescent: Report Of a Rare 
Case. KHARE, Akash1 and Ghanshyam N. KHARE2. 1Department of Anatomy, ESI- Post Graduate 
Institute of Medical Sciences & Research, Kolkata (West Bengal) 700104, India; 2Department of 
Orthopaedics, Institute of Medical Sciences, Banaras Hindu University, Varanasi (Uttar Pradesh) 
221005, India.

109* Magnetic Resonance-Thoracic Ductography: Thoracic Duct Variations and Contribution for 
the Thoracic Surgery. OKUDA, Itsuko1, Keiichi AKITA2, and Yasuo NAKAJIMA3. 1Department of 
Diagnostic Radiology, International University of Health and Welfare, Mita Hospital, Tokyo, 
1088329, Japan. 2Department of Clinical Anatomy, Graduate School of Medical and Dental 
Sciences, Tokyo Medical and Dental University (TMDU), Tokyo 1138519, Japan, 3Department of 
Radiology, St. Marianna University School of Medicine, Kanagawa, 2168511, Japan.

111* Persistent Left Superior Vena Cava in Patients Without Known Congenital Cardiovascular 
Malformations. SALMI, Darren. Division of Clinical Anatomy, Stanford University School of 
Medicine, Stanford, CA 94305, USA.

113* Projectional Pediatric Abdominal Surface Anatomy Using Archival CT Scan. MIRJALILI S. Ali1, 
Kiarash TAGHAVI2. 1Department of Anatomy and Medical Imaging, University of Auckland, 
Auckland, New Zealand 1023; 2Paediatric Surgical Department, Wellington Hospital, 
Wellington, 6021, New Zealand.

Poster Session 3 
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115* Structural and Functional Differences by Sex in Lumbar Zygapophyseal Orientation. 
WHITCOME, Katherine K. College of Health Sciences, California Northstate University, Rancho 
Cordova, CA 95670, USA.

117* Novel Microendoscope Placed Into Donor Specimen In Anatomy Lab to Reveal Ductal 
Anatomy. BENNINGER, Brion, Ian BLANDFORD and Apurba MUKHERJEE. Medical Anatomy 
Center, Department of Medical Anatomical Sciences, Western University of Health Sciences, 
COMP–Northwest, Lebanon, OR 97355, USA. Faculty, Orthopaedic Surgery, Samaritan Health 
Services, Corvallis, OR 97300, USA.

119* Using Anatomical Landmarks to Avoid Phrenic Nerve Injury During Atrial Ablation Procedures. 
SMITH, Nicolina1, Anthony B. OLINGER1, Larry SEGARS1, and Travis KAUFFMAN2. 1Kansas City 
University of Medicine and Biosciences Division of Clinical Anatomy, Kansas City, MO 64106, 
USA; 2University of Missouri-Kansas City Department of Radiology, Kansas City, MO 64108, 
USA.

121* A Cadaveric Investigation of the Dorsal Scapular Nerve. NGUYEN, Vuvi H.1, Howe LIU2, Armando 
ROSALES1, and Rustin REEVES1. 1Center for Anatomical Sciences, 2Department of Physical 
Therapy, University of North Texas Health Science Center, Fort Worth, TX 76107, USA.

123* Utilization of the Cross Sectional Area of the Left Atrium as a Predictor for the Anatomy 
Involved in Two Cardiac Device Treatments. OLINGER, Amanda1, Nicolina TAYLOR1, Stanley 
WIGGINS2, Anthony OLINGER1. 1Kansas City University of Medicine and Biosciences, Kansas 
City, Missouri, USA. 2Mercy Clinic Cardiology & Clinical Cardiac Electrophysiology, Springfield, 
Missouri, USA.

125* Surgical Relevance of the Lateral Costotransverse Ligament in Relation to the Dorsal Root 
Ganglion. COLLIN, Peter G.1, Rachel GRAHAM1, Helena KENNEDY1, Tatiana NDJATOU1, Pamela 
PEREZ2, R. Shane TUBBS3,4, Marios LOUKAS4, Piotr B. KOZLOWSKI, Estomih P. MTUI5, and 
Anthony V. D’ANTONI6. 1Student at CUNY School of Medicine, City College of New York, New 
York, NY; 2Student at Michigan State University; 3Chief Scientific Officer, Seattle Science 
Foundation, Seattle,WA; 4St. George’s University, Grenada;5Weill Cornell Medicine, New York, 
NY; 6CUNY School of Medicine, City College of New York, New York, NY, USA.

127* Aberrant Origin of the Azygos Vein with the Absence of Hemiazygos and Accessory. 
Hemiazygos veins. KONNER, Marcus L., Diksha GUPTA, Ramona F. BAEZ, Sushama RICH, 
Sumathilatha SAKTHI VELAVAN, Carlos I. QUINTEROS, Bedia CASTELLANOS.  Department of 
Anatomy, Touro College of Osteopathic Medicine, New York, NY, 10027, USA.

129* An Aberrant Right Subclavian Artery - a Case Report. CAPOSSELA, Errica, Amber E. PINSON, 
and Sumathilatha SAKTHI VELAVAN.  Department of Anatomy, Touro College of Osteopathic 
Medicine, New York, NY 10027, USA.

131 Surgical Intervention Considerations in Metastatic Lung Cancer. CAHILL, Ronald, Kate YOUNG, 
and Ilya ZHUPLATOV. Ross University School of Medicine, Portsmouth, Dominica, West Indies.

133 Anatomic Variations of Intrahepatic Bile Ducts Among Egyptians: MRC Study. YASSA, Hanan 
D.¹, Magdy F. YOUAKIM ² and Mohamed FAWZI ³. ¹Anatomy and Embryology Department, 
Faculty of Medicine, Beni-Suef University, Beni Suef, 62511, Egypt, ²Anatomy and Embryology 
Department, Faculty of Medicine, Cairo University, Cairo, 11562, Egypt, ³Radiology and 
Intervention Department, National Hepatology and Tropical Medicine Research Institute, Cairo, 
11562, Egypt.

Poster Session 3 
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135* A Case Report of Traumatic Phrenic Nerve Injury: A Virtual Anatomy and Cadaveric 
Exploration. CHRISTAKIS, Alexander1, Anne M. GILROY2, and Stephen O. HEARD3  1University 
of Massachusetts Medical School, Worcester, MA 01655, USA.  2Department of Radiology, 
University of Massachusetts Medical School, Worcester, MA 01655, USA.  3Department of 
Anesthesiology and Perioperative Medicine, UMass Memorial Medical Center, Worcester, MA 
01655, USA.

137* Variation in the Azygos Venous System: A Cadaveric Study of Patterns of Vessel Termination. 
CHILTON, S. Thomas, and Omid B. RAHIMI. Department of Cellular and Structural Biology, 
University of Texas Health Science Center San Antonio, San Antonio, TX, 78229, USA.

139* Unilateral Right-Sided Varicocele Associated with Pancreatic Cancer: A Cadaveric Case 
Report. DAVIS, Kelly E., Charles T. SIMPKIN, Cindy K. FUNK. Rocky Vista University College of 
Osteopathic Medicine, Department of Structural Medicine, Parker, CO, 80134, USA.

141* Septal Pouch - Anatomy, Histology and Clinical Imaging. HOŁDA, Mateusz K.1, Agata 
KRAWCZYK-OŻOG2, Mateusz KOZIEJ1, Jakub HOŁDA1, Wiesław PAWLIK3, Danuta SORYSZ2 and 
Wiesława KLIMEK-PIOTROWSKA1. 1Department of Anatomy, Jagiellonian University Medical 
College, Cracow, Poland; 22nd Department of Cardiology, Jagiellonian University Medical 
College, Cracow, Poland; 3University Hospital in Krakow, Poland.

143* 3D Model of Molecular Expression in Urothelium Highlight Anatomical Relationships in 
Urinary Tract. HUNTER, Leah D.1, Claudia F.  MOSLEY1, Ashley R. JACKSON2,3, Kirk M. MCHUGH1,2. 
1Division of Anatomy, The Ohio State University, Columbus, OH 43210, USA; 2Center for 
Molecular and Human Genetics, The Research Institute Nationwide Children’s Hospital, 
Columbus, OH 43205, USA. 3Biomedical Sciences Graduate Program, The Ohio State University, 
Columbus, OH 43210, USA.

Poster Listings
Poster Session 4: Head and Anatomical Services 
Thursday, June 16   9:15 AM – 10:30 AM
*Denotes publication in Clinical Anatomy.

Poster # Abstract Title/Authors

074* Gross Anatomical Observations on the Configuration of the Extrinsic Muscles of the Tongue. 
SAKAMOTO, Yujiro. Tokyo Medical and Dental University, Tokyo 113-8549, Japan.

076* Variation of the Posterior Deep Temporal Nerve Groove in an American Population. 
KOLATOROWICZ, Adam, Pratishtha CHHABRA, and Adam AWAD. Department of Anatomy, 
Lincoln Memorial University - DeBusk College of Osteopathic Medicine, Harrogate, TN 37752, 
USA.

078* Comparison of the Configuration of Circle of Willis in Fetal, Children and Adult Life. KAPOOR, 
Kanchan, Jyotsna SINGH, Joseph ABRAHAM, and Amrutha K.VALAPIL. Department of Anatomy, 
Government Medical College and Hospital, Chandigarh, India,160030.

080* A Variant Fascicle of the Temporalis Muscle Observed in the Pterygomandibular Space – A Case 
Report. JERGENSON, Margaret A., Barbara J. O’KANE, Laura C. BARRITT and Neil S. NORTON. 
Department of Oral Biology, Creighton University School of Dentistry, Omaha, NE, 68178 USA.

Poster Session 3
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081* Urinary Catheterization: Procedure Learned In the Anatomy Lab Using Directvision Camera 
Technology. DASKALAKIS, Nikolas, Connor WESTON, Helen LIU and Brion BENNINGER. Medical 
Anatomy Center, Department of Medical Anatomical Sciences, Western University of Health 
Sciences, COMP–Northwest, Lebanon, OR 97355, USA. Faculty, Orthopaedic Surgery, Samaritan 
Health Services, Corvallis, OR 97300, USA.

082* Can the Distribution Pattern of Nerves and Arteries From Mandibular Accessory Foramina 
Be Predicted? IWANAGA, Joe1,2, Koichi WATANABE1, Tsuyoshi SAGA1, Yoko TABIRA1, Sadaharu 
KITASHIMA3,Jingo KUSUKAWA2, Koh-ichi YAMAKI1, 1Department of Anatomy, Kurume University 
School of Medicine, 2Dental and Oral Medical Center, Kurume University School of Medicine, 
3Kitashima Dental and Orthodontic Clinic

084* Anomalous Left Transverse Dural Sinus Drainage into the Right Internal Jugular Vein: MRI MRA 
MRV. COLLINS, James D, Ernestina H SAXTON, Hugh A GELABERT, Ulrich BATZDORF, David 
C AGNEW, Alfred E CARNES. The David Geffen School of Medicine at UCLA, Department of 
Radiology, Los Angeles, CA 90095, USA.

086* Diagnostic implications of Paget’s Disease in a Physical Therapy Cadaver Lab. RUTLAND, 
Marsha D, Jacob BREWER, Caitlyn HEALD, Carly HENDERSON, Matt SCHIMPF, Claire SHAVER.
Hardin-Simmons University Physical Therapy Department, Abilene, TX 79698, USA.

088* A Novel Histologic Description of the Fibrous Networks in the Infraorbital Region LEE, Sang-
Hee1, Sun-Kyung YU2, Myoung-Hwa LEE2, Heung-Joong KIM2, Hee-Jin KIM1. 1Division in 
Anatomy and Developmental Biology, Department of Oral Biology, Human Identification 
Research institute, BK21 PLUS Project, Yonsei University College of Dentistry, Seoul, Republic 
of Korea; 2Department of Anatomy and Orofacial Development, School of Dentistry, Chosun 
University, Gwangju, Republic of Korea.

090* Anatomical Study of the Intrarhinal Sulcus in the Human Brain. INSAUSTI, R., DEL VALLE JA. 
Human Neuroanatomy Laboratory, School of Medicine, University of Castilla-La Mancha, 
Albacete, 02006, Spain.

092* Age-related Changes in the Morphology of Temporal Bone Articulations Provide Evidence 
Supporting Osteopathic Theory of Cranial Vault Mobility. CARTER, Melinda L., Kevin HAYES, 
David MANN, Chris MOSER, Matthew NORDIKE, Echo OSLAND, Elijah ROGERS. Alabama College 
of Osteopathic Medicine, Dothan, AL 36303, USA.

094* Effective Botulinum Toxin Injection Point for Treatment of Headache. HU, Kyung-Seok, You-
Jin CHOI, Won-Jae LEE, Hyung-Jin LEE, Kang-Woo LEE, Hee-Jin KIM.  Division in Anatomy and 
Developmental Biology, Department of Oral Biology, Human Identification Research Institute, 
BK21 PLUS Project, Yonsei University College of Dentistry, Seoul, Republic of Korea.

096 Distribution of Vasoactive Intestinal Polypeptide (VIP) in the Stalk and Neural Lobe of VIP-GFP 
Transgenic Mice and Cadaveric Human Pituitary Glands. REID, Luke.1, Erik KEIM1, Samantha 
HAYES1, Eric HSU1, Arjun MAINI1, Dorottya HORVATH2, Viktoria REINHOFFER2 and Gyorgy M. 
NAGY1,2. 1Department of Anatomy, Ross University School of Medicine, Portsmouth, Dominica. 
2Department of Human Morphology, Semmelweis University, Budapest, Hungary.

098* Localization & Preservation of the Lobular Branch of the Great Auricular Nerve in Rhytidectomy 
Procedures. SHARMA, Vicki S, Chris C SUREK, Robert E STEPHENS, Barth W WRIGHT. Division 
of Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 64106-1453 
USA.

Poster Session 4
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100* Anomalous Channels in the Maxilla and Hard Palate Observed Using Cone Beam Computed 
Tomography. HARRISON, Michael J.1, Timothy F. WALKER2, Jeffrey C. KNORR2, Robert O. WEISS, 
III1, and Neil S. NORTON1 1Department of Oral Biology, 2Department of Diagnostic Sciences, 
Creighton University School of Dentistry, Omaha, NE 68178, USA.

102* A 3D Architectural Study of Para-oral Musculature Asymmetry. TRAN, John, Zhi LI, and Anne 
M. AGUR. Division of Anatomy, Department of Surgery, University of Toronto, Toronto, ON M5S 
1A8, Canada.

104* Topographic Anatomy of the Inferior Medial Palpebral Artery and Its Relevance to the Pretarsal 
Roll Augmentation. CONG, Li-Yao1, Sang-Hee LEE1, Tanvaa TANSATIT2, Kyung-Seok HU1, and 
Hee-Jin KIM1. 1Division in Anatomy and Developmental Biology, Department of Oral Biology, 
Human Identification Research institute, BK21 PLUS Project, Yonsei University College of 
Dentistry, Seoul 03722, Republic of Korea; 2The Chula Soft Cadaver Surgical Training Center 
and Department of Anatomy, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, 
Thailand.

106* Topography of the Supraorbital Nerve with Reference to the Lacrimal Caruncle: Danger 
Zone for the Direct Browplasty. GIL, Young-Chun1, Hyun-Jin SHIN2, Ki-Seok KOH3, Wu-Chul 
SONG3, Hee-Jin KIM1. 1Division in Anatomy and Developmental Biology, Department of Oral 
Biology, Human Identification Research institute, BK21 PLUS Project, Yonsei University College 
of Dentistry; 2Department of Ophthalmology, Konkuk University Medical Center, Konkuk 
University School of Medicine; 3Department of Anatomy, Research Institute of Medical Science, 
Konkuk University School of Medicine, Seoul, Republic of Korea.

108* Anatomic Considerations Regarding the Paradoxical Muscle Bulging of the Masseter Muscle 
After the Botulinum Neurotoxin Type A Injection. LEE, Hyung-Jin, Da-Yae CHOI, Jung-Hee 
BAE, Hee-Jin KIM and Kyung-Seok HU. Division in Anatomy and Developmental Biology, 
Department of Oral Biology, Human Identification Research Institution, BK21 PLUS Project, 
Yonsei University College of Dentistry, Seoul, Republic of Korea, 03722.

110* Anatomical Considerations of the Pharyngeal Muscles in Relation to Their Function. LEE, 
Hyung-Jin, Da-Yae CHOI, Jung-Hee BAE, Hee-Jin KIM and Kyung-Seok HU. Division in Anatomy 
and Developmental Biology, Department of Oral Biology, Human Identification Research 
Institution, BK21 PLUS Project, Yonsei University College of Dentistry, Seoul, 03722, Republic of 
Korea.

112* Cavernous Sinus Microsurgical Anatomy as Viewed Through Endoscopic Endonasal and Lateral 
Trans-Cranial Approaches. NEAL, Kellee1, Mark VAN ESS2, Robert STEPHENS1, Larry SEGARS1, 
and Travis KAUFFMAN3. 1Kansas City University of Medicine and Biosciences, Kansas City, MO, 
64106 USA; 2Mercy Health- Otolaryngology/ Head and Neck Surgery, Springfield, MO 65804, 
USA; 3University of Missouri-Kansas City Department of Radiology, Kansas City, MO 64108, 
USA.

114* Investigating the Branching Level of the Superficial Temporal Artery In-vivo Using Ultrasound. 
VARGHESE, Jobin1, Jacob ALEX1, Amandeep SEHRA1, Ramyar SIGARCHY1, Marc Rösslein1, Karan 
SEKHON1, Neerja DESAI1, James COEY1,2 and Sara SULAIMAN3 1St. George’s International School 
of Medicine Keith B. Taylor Global Scholars Program, Northumbria University, Newcastle 
upon Tyne, NE1 8ST, UK. 2Department of Anatomy, St. George’s University, Grenada, W.I.. 
3Department of Applied Sciences, Faculty of Health and Life Sciences, Northumbria University, 
Newcastle upon Tyne, NE1 8ST, UK.
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116* Digital Mapping of the Maxillary Division of the Trigeminal Nerve: The Superior Alveolar Nerve 
Branches. SAN DIEGO, Eric S.K.1, Christopher T. ROLLINS1, Tyler A. BRENNAN1, Celin E. DURAN1, 
Tanner H. GRAY1, Jamison J. WEEKS1, H. Wayne LAMBERT2, Jonathan J. WISCO1,3. 1Brigham Young 
University, Provo, UT 84602, USA; 2West Virginia University, Morgantown, WV 26506, USA; 
3University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

118* Digital Mapping of the Trigeminal Nerve V2: The Greater and Lesser Palatine Nerve. DURAN, 
Celin E.1, Eric S.K. SAN DIEGO1, Christopher T. ROLLINS1, Tyler A. BRENNAN1, Tanner H. GRAY1, 
Jamison J. WEEKS1, H. Wayne LAMBERT2, Jonathan J. WISCO1,3. 1Brigham Young University, 
Provo, UT 84602, USA; 2West Virginia University, Morgantown, WV 26506, USA; 3University of 
Utah School of Medicine, Salt Lake City, UT 84132, USA.

120* Loss of Periostin Results in Mandibular Dismorphology in a Mouse Model of Human 
Periodontitis. WOLLSCHAGER, Robert J.1, Avey T. CORBIN2, Umesh PYAKUREL1, Shikha TARANG1, 
Tim F. WALKER1, Mohammed P. AKHTER3, Michael D. WESTON1. 1Creighton University, School of 
Dentistry, 2College of Arts and Sciences and 3School of Medicine, Omaha, NE 68178, USA.

122* Innervation of the Human Dura Mater: Morphologic Study. LEE, Shin-Hyo, Tae-Jun HA, and Wu-
Chul SONG. Department of Anatomy, Research Institute of Medical Science, Konkuk University 
School of Medicine, Seoul, Korea.

124 Morphometric Analysis of the Sphenoid Door Jam Using Three-Dimensional Reconstruction 
for Practical Guidelines of the Lateral Orbital Decompression. HA, Tae-Jun1, Kang-Jae SHIN1, 
Hyun-Gon CHOI2, Wu-Chul SONG1. 1Department of Anatomy, Konkuk University School of 
Medicine, 120 Neungdong-ro, Gwangjin-gu, Seoul 05029, Republic of Korea. 2Department 
of Plastic and Reconstructive Surgery, Konkuk University Medical Center, Konkuk University 
School of Medicine, 120-1 Neungdong-ro, Gwangjin-gu, Seoul 05030 Republic of Korea.

126 A Literature Review on the Effect of Smoking on Tertiary Dentin Formation. SVATOS, Dustin 
O., Laura C. BARRITT, and Barbara J. O’KANE. Department of Oral Biology, School of Dentistry, 
Creighton University, Omaha, NE 68178, USA.

128* Residual Liver Spheres-a Strange Cremation Artifact. MORGAN, Bobbi D. and Peter J. Ward. 
Department of Biomedical Sciences, West Virginia School of Osteopathic Medicine, Lewisburg 
WV 24901, USA.

130 Simple Carboy System For Collecting Liquid Anatomical Waste. SILVERMAN, Bruce and David J. 
ELIOT. Touro University, Vallejo, CA 94592 USA.

132* Using the Digital Donor Library Database to Identify Ideal Anatomical Specimens for Surgical 
Skills Laboratories. BARTON, Scott T.1, Erin L. WILCOX1, Maria C. SAVOIA2. 1Anatomical Services, 
Division of Medical Education, 2Division of Medical Education, School of Medicine, University 
of California, San Diego, La Jolla, CA 92093, USA.

134* A 3-D Viscoelastomeric Technique for Modeling Intraoral Injections. KALMAR, Eileen L. Division 
of Anatomy, College of Medicine, The Ohio State University, Columbus, OH 43210, USA.

136* Dental Head and Neck Cadaver Labs: Beyond Dissection and Prosection. KALMAR, Eileen L. 
Division of Anatomy, College of Medicine, The Ohio State University, Columbus, OH 43210, 
USA.

138 Professor Edmund Crelin (1923-2004): “The Newborn Infant is Not a Miniature Adult”. MIRJALILI 
S. Ali1, Shane R. TUBBS2, Lawrence RIZZOLO3. 1Department of Anatomy and Medical Imaging, 
University of Auckland, Auckland, New Zealand 1023; 2Children’s Hospital, Birmingham, AL 
35233, USA; 3Department of Surgery, University of Yale, New Haven, CT 06510, USA.
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Annual Business Meeting 
Agenda
Tuesday, June 14, 2016
Marriott Oakland City Center Hotel
Oakland, California

CALL TO ORDER:  4:00pm

Approval of Minutes of 2015 Annual Business Meeting (ABM) and the 2016 ABM Agenda

1. President’s Report – Neil Norton    
 a. 2016 Election Results
 b. 2017 Election – Positions open to the AACA Membership in 2017
 c. Presidential Committee Appointments 

2. Treasurer’s Report – Carol Lomneth

3.        Membership Committee Report – Marios Loukas
 a. Remembrance of Deceased Members – H. Wayne Lambert

4. Journal Committee Report – Marios Loukas
 a. Report of Editor-in-Chief of Clinical Anatomy – R. Shane Tubbs

5. Meeting Organization & Program Planning Committee Report – David Porta
 a.  Report of 2016 Annual Meeting Committee – Greg Smith and Sherry Downie
 b. Future Meetings: 
  i.  2017 AACA Annual Meeting, Minneapolis, MN – Tony Weinhaus
  ii. 2018 AACA Annual Meeting, Atlanta, GA - Larry Wineski & Sarah Greene

6. Committee Elections1 - Neil Norton
 a. Election of Members-at-Large for Bylaws:   2 vacancies 
 b. Financial Affairs Committee:     1 vacancy
 c. Nominating Committee:      2 vacancies

7. Annual AACA Awards – Neil Norton
 a. 2016 AACA Honored Member – Dr. Carlos Machado
 b.  2016 R. Benton Adkins, Jr. Distinguished Service Award – Dr. Tom Quinn

8. Old Business

9. New Business

ADJOURNMENT:  5:00pm

1 The membership of Special Interest Group (SIG) Committees (Educational Affairs, Career Development, 
Clinical Anatomical Terminology, and Anatomical Services) elects members at their committee meetings. 
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continued on next page

Minutes
2015 Annual Business Meeting

American Association of Clinical Anatomists
Friday, June 12, 2015
Green Valley Ranch Resort
Henderson, NV

Call to Order:  4:00 pm - The meeting began with the AACA Students Awards Presentation.

The minutes and agenda were adopted by general consent at 4:16 pm.

1. President’s Report (Brian MacPherson – AACA President)
• Brian mentioned he had previously cited the winners of the 2015 AACA election, the open position for 

the 2016 AACA Election, and the Presidential Committee Appointments, so he moved to the Treasurer’s 
Report.

2. Treasurer’s Report (Neil Norton on behalf of Carol Lomneth - AACA Treasurer)
• The financial standing of the AACA was reviewed, highlighting how our professional association benefits 

from our newly structured membership dues and the renegotiation of the journal contract.  While 
showing the Council members the major meeting expenditures, Neil reported the 2014 Orlando meeting 
led to an AACA profit of $9,851.  Neil listed the royalties derived from the Clinical Anatomy journal as 
$67,262 in 2014, and it is expected to increase in 2015.  He also listed Wiley support of the editorial office, 
including office support = $25,000, travel budget for Editor-in-Chief to promote the journal = $10,000, 
and journal development = $22,500 ($57,500 total).  With the new membership dues and journal contract, 
the AACA is benefitting financially with a balance of $308,414 on April 30, 2015.  Finally, Neil listed Carol’s 
future goals as the AACA Treasurer, which included improving communication, increasing the funds for 
SIG committees to allow for the invitation of outside speakers and travel expenses, and growing savings 
to support a one year operating budget.

3. Membership Committee Report (Neil Norton – AACA President-Elect)  
• The membership committee report was inserted into the Denver Meeting Program, and this report was 

briefly restated, including the approval of our new AACA members.

3a. Remembrance of Deceased Members (H. Wayne Lambert – AACA Secretary) 
• Wayne asked the AACA members in attendance for the names of any members who had passed away 

since the previous annual business meeting.  Peter Abrahams provided the membership with a moving 
tribute to Alan Green – a founding member of the AACA. A moment of silence was observed for beloved 
AACA members, N. Alan Green and Larry Ross, as well as Marie Cuthpert, Doug Gould’s wife and a close 
friend of the AACA.
.

4.  Journal Committee Report (Neil Norton – AACA President-Elect)
• Neil Norton submitted the report of the Journal Committee, and it can be viewed on Page 46 of the AACA 

Meeting Program.  Brian complimented Shane on his ability to stay within his budget and continue to 
grow the journal.
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4a. Journal Report (Shane Tubbs – Clinical Anatomy Editor-in-Chief) 
• Shane introduced the editorial board, discussed the direction of the journal and current changes, and the 

diverse countries that submit to our journal.  
• In the past year, our journal has lowered its acceptance rate to 20% and has decreased its “submission to 

decision” time to 11 days. 
• Shane mentioned that there has been an approximate 50% increase in full-text downloads in 2014.   
• Shane emphasized the importance of publishing special issues and gave some future topics for these 

issues, including anatomy of chromosomal diseases, clinical anatomy and paleobiology, ethics in anatomy, 
anatomy education in the future, and cardiac anatomy II. 

• The best paper award will be presented for an article entitled “Microsurgical Anatomy of the Trigeminal 
Nerve by Wonil Joo et al.   It was published in the January 2014 issue.

• Shane is working with Tiffany to develop a Clinical Anatomy app.

5.  MOPP Committee (Noelle Granger - 2015 AACA Annual Meeting Chair) 
• Noelle listed the future destinations of our annual meetings and thanked Rick Clemente, Sherry Downie, 

and David Porta for their help.

6.  Committee Elections (Brian MacPherson– AACA President) 
• Two Members-at-Large for the Bylaws Committee were accepted by acclimation by the membership (Tom 

Quinn and Anne Agur).  
• The Financial Affairs Committee had one member accepted by acclimation (Lela Giannaris).  
• Two members were voted onto the Nominating Committee (Danielle Royer and Rebecca Pratt).  

7.  Old Business – None

8.  New Business - None

9.  Transfer of Leadership - Brian MacPherson passed the Presidential Medal to Neil Norton, the new AACA 
President, at the conclusion of the business meeting.  The 2015 AACA Annual Business Meeting was adjourned 
at 5:05 p.m.

Adjournment: 5:05 pm

Respectfully submitted, 
H. Wayne Lambert, Ph.D., AACA Secretary
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The 2016 
Regional Meeting
October 15, 2016
will take place in  
North Carolina at the  
University of North Carolina  
School of Medicine

Registration will go live in late August and  
Abstracts will be due in September. 
Look for information about this meeting on the AACA website and on social media as it becomes available.
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2015 – 2016 
Officers of the AACA Council

President - Neil S. Norton, Ph.D.

President-Elect - Marios Loukas, M.D. 

Secretary - H. Wayne Lambert, Ph.D. 

Treasurer – Carol Lomneth, Ph.D. 

Past-President - Brian R. MacPherson, Ph.D.

Program Secretary – David Porta, Ph.D. 

Councilors
R. Shane Tubbs, Ph.D. 
Brandi J. Schmitt, M.S. 
Anne M. Gilroy, M.A. 
Rebecca Pratt, Ph.D 

Robert Spinner, M.D. 
Philip Fabrizio, M.S., PT, MPT, DPT

Lisa M.J. Lee, Ph.D.
Anthony V. D’Antoni, DC, Ph.D

Stephen W. Carmichael, Ph.D, DSc
Alan Detton, Ph.D
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Clinical Anatomy
The Official Journal of the American Association of Clinical Anatomists, the British Association of Clinical Anatomists, 

the Australian and New Zealand Association of Clinical Anatomists, and the Anatomical Society of Southern Africa

Editor-in-Chief – R. Shane Tubbs

Editor Emeritus – Stephen W. Carmichael

AACA Co-Editors –  Senior Editor: Robert J. Spinner; Anthony V. D’Antoni, Thomas R. 
Gest, John T. Hansen, Marios Loukas, Susan Standring

BACA Editor – Philip Adds
Assistant BACA Editor – Jenny Clancy

ASSA Editor – Graham Louw
ANZACA Editor – Stephanie Woodley, Msc, BPhty

Founding Editors: Ralph Ger and Ray J. Scothorne

Editorial Board – 2016
Associate Editors 

Marwan Abu-Hijleh 
Keiichi Akita
Robert H. Anderson 
Nihal Apaydin 
Brion Benninger 
Aaron A. Cohen-Gadol 
Peter Dangerfield 
Raffaele De Caro 
Fabrice Duparc 
Jerzy Gielecki 
Somes Guha
Ake Hansasuta 
David Heylings 
Hee-Jin Kim 
Nirusha Lachman
Sarah Mackay 

Vishy Mahadevan 
Petru Matusz 
Ali Mirjalili
Stanley Monkhouse 
Martin M. Mortazavi 
Janusz Moryś 
Bernard Moxham 
Horia Muresian 
Richard Newell 
Johann Peltier 
Alan T. Richards 
Elias Rizk 
Daisy Sahni
José Ramón Sañudo 
Louise Scheuer 
Carol E. H. Scott-Conner 

Mark F. Seifert 
Rajani Singh
Jonathan Spratt 
Mark D. Stringer 
Richard Tunstall 
Albert van Schoor 
Joel Vilensky
Huan Wang 
Robert Ward 
Koichi Watanabe 
Peter L. T. Willan 
Bülent Yalçin 
Anna Żurada 
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Committee Reports
Anatomical Services Committee

Brand Promotion and Outreach Committee

Career Development Committee

Clinical Anatomical Terminology Committee

Educational Affairs Committee

Journal Committee

Membership Committee

MOPP Committee

Nominating Committee

Listserv Admin Report 

2016 Anatomical Services Committee Report ---------------------------------------------
The Anatomical Service Committee (ASC) represents both academic and technical members of the Association who 
are active in the operations and administration of institutional whole body donation programs.  We function to serve 
the association’s membership by developing symposia, courses and guidance documents and promoting technical 
and academic aspects of human anatomical tissue use in health care, university education and research.  The group 
advocates for the informed, ethical, and safe operation of body donation programs into order to support the human 
anatomical tissue requests of students, faculty, staff and researchers who contribute to advance medicine through 
education and research.  

The ASC meets monthly to focus on topics relevant to the operation of whole body donation programs including 
current practices, compliance, ethics, public relations, and to plan future Association annual meeting activities. Some 
specific items that were developed in 2015/2016 include an update to the Association’s Best Practices for Academic 
Donation Program. This item will be discussed in the ASC breakfast meeting. Additional information on the ASC, 
including position statements, best practices, contact information and various links can be accessed on the ASC 
Committee page of the association’s website. 

2016 AACA Annual Meeting Anatomical Services Committee events include:

Members of the Anatomical Services Committee will be present at the Welcome Reception on Monday, June 13th from 
6:30 – 8:30 PM.  Additionally, you will find ASC members at the Mentor Reception on Tuesday June 14th from 5:00 – 
6:00 PM.  AACA meeting attendees and members interested in anatomical services are encouraged to attend, meet the 
committee members, and learn what we do or how to get involved. 

The annual breakfast meeting takes place on Thursday, June 16th from 7:30 to 9:00 AM.  This meeting will feature an 
item called Lessons Learned where real case studies in academic donation programs will be presented – attendees are 
encouraged to share their personal experiences.  Active AACA members will be voting for a new ASC member and the 
agenda will include a report on the work of the ASC during the last year as well as discussion of current topics, future 
meetings, and symposia.  All meeting attendees are welcome to attend.

The Anatomical Services Symposium titled Tracking Human Anatomical Donors from Acquisition to Final Disposi-
tion: Databases, Record Keeping and Document Retention will take place on Thursday, June 16th from 2:30 – 4:00 
PM.  Academic donor program staff and information technology experts will share their experiences utilizing, creating, 
and maintaining tracking systems for academic donation programs.

Presidential Appointees:
2013-2016: Todd Hoagland, Academic Co-Chair - thoagland@mcw.edu
2014-2017: Andrew Corson
2015-2018: Brandi Schmitt, Technical Co-Chair – brandi.schmitt@ucop.edu
Elected Members:
2013-2016: Jennifer Mark
2015-2017: Heather Balsinger
2015- 2018: Bobbi Morgan
Ex Officio:
Angela McArthur - ASC Special Councilor 
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Brand Promotion and Outreach Committee -----------------------------------------------
Presidential Appointments

Appointee 2015-2018: Jonathan Wisco (Chair)

Members Recommended by Chair and Approved by President
Dolgor Baatar, Ken Jones, Christina Lewis, Danielle Royer, Peter Ward

BPOC Activities

The by-laws governing the committee are as follows:

The Brand Promotion and Outreach Committee is responsible for the promotion and maintenance of strategic 
initiatives of the AACA. The committee shall consist of six members. The President shall appoint three members, with 
the approval of the Council, and designate one nominee as the Committee’s Chair. Two members shall be nominated 
and elected by the membership at the Annual Business Meeting. 

• Providing oversight of regional meeting proposals and selecting hosts, in conjunction with the MOPP committee; 
and providing logistical support in conjunction with the AACA’s professional management service;

• Establishing a promotional and collaborative presence with other professional organizations with complementary 
missions (particularly those involved with initiatives related to clinical anatomy research and educational 
scholarship);

• Maintaining and updating the AACA website and social media outlets to reflect current events, connect members, 
and seamlessly tie the efforts of the standing committees together in order to unify the public presentation of the 
Association;

• Soliciting information from the membership and monitoring current trends and emerging issues in the field of 
clinical anatomy to determine how AACA can best meet members’ needs; this information will be communicated 
with the standing Committees and Council;

• Soliciting information from the membership regarding their perception of: events at the annual meeting, interface 
of the Society’s social media outlets, events that would benefit the Association in the future;

• Interacting with media on behalf of the Association and directing inquiries to an appropriate member or member 
of Council;

• Selectively promoting products or services offered by or endorsed by the Association; 

• Working with each of the standing committees to promote their initiatives to the public and other stakeholders;

• Recommending further suggestions, as needed, to Council to improve promotion of AACA as a clinically oriented, 
scientific and educational scholarly institution.

Subcommitee Work

We have organized our committee into four subcommittees (Regional Meetings, Community Outreach, Social Media, 
Website) in accordance with the objectives stated in the by-laws, and report herein:

Regional Meetings Subcommittee

•  Members: Jon Wisco

• Purpose: Works with Association Services Group to promote and select regional meeting sites and support 
program committees.

The Regional Meetings Subcommittee has achieved the following milestones this year:

•  Successful Regional Meeting in Salt Lake City in October 2015!  Dr. Mark Nielsen, Dr. Brion Benninger, and Dr. Wayne 
Lambert (joined by Dr. Neil Norton) were featured speakers at the meeting, which drew over 60 participants - the vast 
majority of whom were graduate and undergraduate students.  Thank you to the faculty who presented workshops.  
We thank Dr. David Morton for being the site host, and all the sponsors who made the conference possible.  
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•   This year’s Regional Meeting will be held at University of North Carolina, with Dr. Kurt Gilliland hosting and chairing 
the program committee.  The Regional Meeting is a joint effort between the University of North Carolina, Duke 
University, Wake Forest University, Campbell University, and East Carolina University.  The representative members 
of the program committee are assembling an excellent program.  More information will be advertised during the 
annual meeting.

•   We are poised to work with you and your institution if you would like to host a Regional Meeting.  Come visit with us 
to learn more!

Community Outreach Subcommittee

•   Members: Christina Lewis and Peter Ward

•   Purpose: Identifies and establishes collaborations with professional and avocational groups to promote AACA and 
serve the community.

The Community Outreach Subcommittee has achieved the following milestones this year:

•   We identified the following organizations as possible community outreach partners: Mutter Museum (Philadelphia, 
PA) and Bone Clones (Los Angeles, CA).  Program proposals are currently being discussed.  When finalized, we will 
provide information through the AACA website, Facebook, Twitter, and LinkedIn.

•   We are exploring the possibility of organizing a formalized public school outreach to help elementary school teachers 
teach concepts of the anatomical sciences to elementary school children.

Social Media Subcommittee

•   Members: Dolgor Baatar and Danielle Royer

•   Purpose: Determines strategies for and implements AACA social media presence

The Social Media Subcommittee has achieved the following milestones this year:

•   We have identified two social media avenues that AACA should pursue immediately: Twitter and LinkedIn.  For 
both social media sites, you can follow AACA through the AACA website.

•   In particular, we are forming a team of members to be consistent contributors to Twitter.  We piloted the program 
at the 2015 Regional Meeting successfully using the handle #AACARegional.  Stay tuned for the Annual Meeting 
Twitter handle for the general membership to use.

•   We have recently established a LinkedIn presence to introduce AACA to the community at-large.  Follow us!

•   AACA already has some presence on Facebook, and the Subcommittee will work with ASG to improve its presence 
there as well.

Website Subcommittee

•   Members: Ken Jones

•   Purpose: Works with Association Services Group to maintain content and relevancy of our AACA website

The Website Subcommittee has achieved the following milestones this year:

•   We have updated descriptions of the Sandy Marks and Ralph Ger Associate Member presentation awards

•   We will be publishing a spotlight on members of the society on a regular basis through the website soon.

We thank everyone for their support! If you are interested in getting involved, ask how!
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Career Development Committee --------------------------------------------------------------
The role of the Career Development Committee (CDC) is to support career growth and the advancement of clinical 
anatomy knowledge for an individual at any stage of their career. Additionally, the CDC strives to encourage high quality 
anatomical research and scholarly educational work. The committee accomplishes these goals through numerous 
activities, including: coordinating the judging of student posters (Sandy C. Marks, Jr. Award) and platform presentations 
(Ralph Ger Award) at the annual meeting, planning and implementing the mentor social at the annual meeting, and 
planning the Career Development Symposium.

The CDC has been working hard on expanding mentorship opportunities both within and outside of the annual 
meeting.  We will be reaching out to our registered mentees ahead of the 2016 meeting to begin to help new and early 
career members navigate the meeting and network with mentors. At our reception this year, we will be presenting “Pearls 
of Wisdom” from AACA members at multiple levels in their careers to facilitate discussion between mentees and mentors. 

If you are interested in serving, have a passion for mentoring, or have innovative ideas to promote career growth, please 
consider becoming a member of the CDC.  We will be electing new members at our breakfast meeting on Tuesday, June 
14th from 7:30 am-9:00 am.  We also look forward to an exciting round table discussion on how we can effectively use 
student feedback to improve our teaching, using real examples of feedback we have received, so don’t miss out!

Current Committee Members

Sarah Greene, Ph.D., Morehouse School of Medicine

Anthony Olinger, Ph.D., Kansas City University of Medicine and Biosciences

Nirusha Lachman, Ph.D., Mayo Clinic

Gilbert Willett, PT, PhD, OCS, CSCS, University of Nebraska Medical Center

Alan Detton, Ph.D., Stanford University School of Medicine

Yasmin Carter, Ph.D., UMass Medical School

Clinical Anatomical Terminology (CAT) Committee --------------------------------------  
Clinical Anatomical Terminology (CAT) Committee Report – 2015-2016

The Clinical Anatomical Terminology (CAT) committee was formed to investigate the usage of clinical anatomical terms 
and provide a forum for discussion about the history and evolution of terms into the various synonyms used today by 
anatomists, clinicians, and educators. 

Since just before the FIPAT meeting in 2014 in Beijing, Paul Gobée (AnatomicalTerms.info (ATI) developer and CAT 
member) has been negotiating with members of FIPAT (Federative International Programme for Anatomical Terminology) 
to establish a working relationship between ATI and FIPAT.  At the FIPAT meetings in September 2015 in Istanbul 
(attended by CAT members Paul Gobée and Tom Gest as well as AACA members Marios Loukas and Stephen Carmichael), 
this relationship was further strengthened. Since that meeting, the CAT committee has continued monthly discussions 
with Profs. Pierre Sprumont, Robert Baud and Paul Neumann of the Informatics Committee of FIPAT concerning the fact 
that no official definitions for anatomical terms currently exist. (Try looking up pelvis in various resources!) CAT, ATI and 
FIPAT have agreed to take on the task of writing definitions for anatomical terms. To that end, we first created “Patterns 
and Guidelines for Developing Definitions for Anatomical Concepts”, which is now available on the CAT page of the AACA 
web site. The task of writing and reviewing definitions is underway, and the CAT committee is actively seeking volunteers 
in this effort of creating and vetting definitions of anatomical terms.

CAT projects and resources:

-      www.AnatomicalTerms.info (ATI) ATI, which was initiated by AACA member Dr. O. Paul Gobée, Leiden University 
Medical Center, is a central repository of world-wide anatomical terminology. The CAT committee joined forces 
with Dr. Gobée during development of ATI and continues to support the site by adding terms and definitions and 
reviewing external submissions.  
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- http://elpaso.ttuhsc.edu/fostersom/curriculum/ClinicalAnatomicalTerminology.aspx was created by AACA 
member Dr. Tom Gest as a quick reference for Terminologia Anatomica and most commonly used clinical anatomical 
terms. The CAT committee is working with Dr. Gest to update the website. 

-    http://clinical-anatomy.org/content.php?page=CAT_Abstracts  CAT Abstracts is a collection of abstracts and 
citations of papers that focus on clinical anatomical terminology. These materials are accessible on the Clinical 
Anatomical Terminology Committee page of the AACA website.  

AACA Oakland CAT Events

CAT Committee Open Meeting - Wednesday, June 15, 4:15-5:30pm  

All AACA members and meeting attendees are welcome! We will be sharing the progress of the discussions between 
AnatomicalTerms.info, CAT and FIPAT regarding cataloging and defining anatomical terms for world reference and use. 
The interests and concerns of attendees will shape the activities of the CAT Committee during the coming year. We will 
elect a new member for the 2016-2019 cycle. And, Lippincott Williams & Wilkins will again sponsor the annual Clinical 
Anatomical Terminology contest! We look forward to seeing you there!

Respectfully,

Sherry Downie & Tom Gest

CAT Committee Members 2015-2016

Clinical Councilor, ex officio

2013-2016: Robert Spinner, ex officio, spinner.robert@mayo.edu

Presidential Appointees

2013-2016: Sherry Downie, Co-Chair sherry.downie@einstein.yu.edu

2013-2016: Brad Martin bdmartin@llu.edu

2014-2017: Paul Gobee o.p.gobee@lumc.nl

2014-2017: Ian Whitmore iwhitmore@argonet.co.uk

2015-2018: Tom Gest, Co-Chair thomas.gest@ttuhsc.edu

2015-2018: John Hansen John_Hansen@urmc.rochester.edu

Members-at-Large Elected at Annual SIG Meeting of Committee

2013-2016: Anthony Olinger aolinger@kcumb.edu

2014-2017: Alan Richards richards5@cox.net

2015-2018: Evan Goldman goldmane@rowan.edu
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Educational Affairs Committee ----------------------------------------------------------------
Purpose of Committee

The Educational Affairs Committee (EAC) shall promote the teaching of clinical anatomy, track national and 
international curricular changes, and develop educational initiatives that will benefit the Association’s members, 
health care professionals, the education community, and the general public. The Committee shall disseminate data 
and recommendations for best practices for all aspects of anatomical education as it relates to clinical practice. The 
Committee shall plan and implement the Educational Affairs Symposium when scheduled by the Meeting Oversight and 
Program Planning Committee. 

The Committee shall consist of six (6) members, each serving a three (3) year term. The President-Elect shall appoint one 
(1) member in the second year of his/her term, and the President shall appoint one (1) member in the first year of his/her 
term. One (1) member shall be nominated and elected by the Active Members in attendance at its annual open meeting.  

EAC Members

Presidential Appointees

2013-2016: Erin Fillmore (erin.fillmore@buckingham.ac.uk) 

2014-2017: April Richardson-Hatcher (arich3@uky.edu)

2015-2018: Peter Ward (pward@osteo.wvsom.edu) 

Members-at-Large Elected at Annual SIG Meeting of Committee

2013-2016: Lonnie Salkowski (lrsalkowski@gmail.com) 

2014-2017: Vaughan Lee (vaughan.lee@ttuhsc.edu) 

2015-2018: Elmus Beale (elmus-beale@utulsa.edu ) 

At the EAC breakfast during the 2015 annual meeting, attendees updated the rosters for the sub-interest groups in the 
areas of: 1) educational technology in anatomy education; 2) educational research methods; 3) post-graduate courses 
in anatomy; and 4) humanities and anatomy education. EAC is continuing to work with ASG to maintain the listservs for 
these sub-interest groups.  

After completion of EAC business, Dr. Adam Fisch (author of Neuroanatomy: Draw it to Know It) spoke about the 
importance of drawing in anatomy education. Following the talk by Dr. Fisch, attendees were invited to share examples 
of drawings that they use in their classrooms or laboratory sessions. Many drawings were made on chart paper and 
displayed for everyone to share. 

A discussion about certification for anatomists will be led by Dr. Marios Loukas (Department of Anatomical Sciences, St. 
George’s University School of Medicine) at the 2016 EAC breakfast meeting.   

During the monthly EAC meetings, discussion and planning for the 2016 symposium topic have continued.  The topic 
will be Competency Based Assessment in Anatomical Education and consist of presentations and a panel discussion with 
Dr. Markku T. Nousiainen (Department of Surgery, University of Toronto), Dr. Wojciech Pawlina (Department of Anatomy, 
College of Medicine, Mayo Clinic), and Dr. Nirusha Lachman (Department of Anatomy, College of Medicine, Mayo Clinic). 
Subsequent EAC monthly meetings have continued to develop and finalize plans for the breakfast meeting and EAC 
symposium at the 2016 annual meeting. 
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Journal Committee--------------------------------------------------------------------------------

Last year, Jinnie Kim stepped in to replace Tiffany McKerahan as Clinical Anatomy’s Wiley editor. 

The editorial office and Shane Tubbs, our editor-in-chief, have moved to Seattle, WA where the editorial office will be 
located at the Seattle Science Foundation. 

Membership Committee ------------------------------------------------------------------------
Membership Committee Report
Committee Members: Marios Loukas, Brain MacPherson, Rachael George

The membership committee is pleased to that the following new members have joined the AACA from June 27, 2015 to 
May 5, 2016.   This translates to approximately 15% increase in our new members.

Affiliate 
Karen McCarthy
Syed Zulfiqar Naqi
Nalini Pather

Associate – Electronic 
Adam Awad
Alexander Christakis
Alexandra Elisabeth Wink
Alexandra Fayne
Alisa Richardson
Alix Pruzansky
Allison Foster
Amanda Lee
Amanda Osterloh
Amber Pinson
Andrew Buckner
Aric Azim
Beom Sun Chung
Bianca Roelofse
Brandon Michael Henry
Breanna Connett
Burke Boyle
Carlos Poni
Celin Duran
Charles Simpkin
Christina Dimech
Christine Calfas
Christopher Romano
Cody Laverdiere
Colin Lukasik
David Sanders
David Wang
Diksha Gupta
Dustin Svatos
Eric Scott Kanemokuhealii San Diego
Errica Capossela
Fardis Tavangary
Gabriel Hocum
Garrett Naze

Gurpreet Nagra
Haig Manougian
Hilal Akdemir Aktas 
Hyun-Gon Choi
Ian Blandford
Ioannis Mavridis
James Proffitt
Jennifer Kaminker
Jenny Tran
Jessi Barnett
Jobin Varghese
John Tran
Joseph Granite
Julia Kahn
Julie Doll
Kang-Woo Lee
Kate Young
Katerina Litvinova
Katherine DeVeau
Kathryn Saturnino
Kellee Neal
Kelly Davis
Kenechukwu Ojukwu
Lee Shin-Hyo
Lisa Brooks
Liyao Cong
Lynzi Hyde
Maaheen Ahmed
Marcus Konner
Martin Lo Sasso III
Mateusz Krystian Holda
Michael Harrison
Michael Reep
Michelle Rydalch
Mine Farimaz 
Munawar Peer
Mussanna Ahmed
Nick Daskalakis
Nicole D’Emic
Nicolina Smith

Noah Becher
Oluwakemi Ekundayo 
Pamela Perez
Peter Collin
Petter Overton-Harris
Pratishtha Chhabra
Ram Kuwar
Robert Mousselli
Robert Wollschlager
Roberto Rodriguez Baez
Robyn Wakefield-Murphy
Ronald Crandall
Roxane Farahi Far
Ryan Bair
Sachi Patel
Sanjay Kumar Yadav
Sarah Nguyen
Sarang Yoo
Scott Goddard
Scott Hanauer
Sean Botham
Shayan Shakeri
Sinem SELVI
Syed  Ahmed Hassan
Tae-Jun Ha
Tanner Gray
Taylor Brown
Taylor Delamarter
Taylor Pasvantis
Terrence Kelly
Thomas Chilton
Timothy Browne
Tyler Brennan
Vicki Sharma
Wu-Chul Song
Young-Chun Gil

Associate Post-Doc – Electronic 
Hyun-Gon Choi
Kenechukwu Ojukwu
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Associate - Print
Christine Calfas
Wu-Chul Song

Regular-Electronic
Paul Chinazor Akah 
Ahmed Al-Imam 
Shafqat Ali
Jacek Baj
Bedia Castellanos
Ann Chamberlin
Brian Chung
Kimberly Cleary
Andrew Crofton
Aygul Dankowsi
Nicole Griffin
Leslie Hammer
Derek Harmon
Noah Harper
David Jahani
Joshua Johnson
Kanchan Kapoor
Sadashiv Karanth
Akash Khare
Ghanshyam Narayan Khare
Adam Kolatorowicz

Eric Koppelman
Melanie Korndorffer
Barbara Kraszpulska
Madan Kumar
Mariam Lopez-Ruiz
Pamela McElroy
Carolyn Meyer
Michael Miller
Nathan Miller
Paul Miller
Nancy Minugh-Purvis
Luis Monteagudo
Daniel O’Donoghue
Barb Puder
Emilio Puentedura
Carlos Quinteros
Sushama Rich
Salvatore Rizzo
Sumathilatha Sakthi Velavan
Betty Smoot
Elizabeth Spudich
Thomas Stowell
Maria Teresa Anne Tersigni-Tarrant
Tamar Turmanidze
Cam Walker
Darryl Warner

Katherine Whitcome
Erin L. Wilcox
Duane Winden
Urszula Zdanowicz

Regular – Print
Jason Adams
Alan Cashell
David C Hyland
Troy Knutson
Stany Lobo
Luciana Marzella
Joseph Matthews
Rajiv Miglani
Don Penney
Kristen Platt
Yvonna M. Rosa-Collins
Manisha B Sinha
Tracy Soltesz
Joel Talsma

Senior 
Jacek Baj
Karen McCarthy

MOPP Committee Annual Report, 2015-2016 ----------------------------------------------
Members:
Executive Committee 
Program Secretary – David Porta, MOPP Chair 
President – Neil Norton
President-Elect – Marios Loukas
Past President – Brian MacPherson
Treasurer - Carol Lomneth
Association Secretary – H. Wayne Lambert

Special Interest Committees
Anatomical Services, Committee, Co-Chairs – Brandi Schmitt & Todd Hoagland 
Career Development Committee, Chair – Sarah Greene
Educational Affairs, Chair – Vaughan Lee
Clinical Anatomical Terminology Committee, Co-Chairs – Sherry Downie & Tom Gest

Meeting Managers (Formerly known as Annual Meeting Committee Co-Chairs)
Sherry Downie 2015-2016
Greg Smith 2016-2017
Jennifer Burgoon 2017-2018
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Local Hosts
Kim Topp, Greg Smith, Brandi Schmitt – Oakland 2016 
Anthony Weinhaus- Minneapolis, 2017 

ASG Representatives (contracted professional organization management company)
Caitlin Hyatt 
Sarah Ann Keeter

The MOPP Committee has worked diligently to bring you the best possible 2016 annual scientific conference.  The program 
you are reading is the result of many hours of service by the members listed above as well as professional support by ASG.  
Shanan Atkinson left ASG this year and is certainly missed, but Caitlin Hyatt has done a wonderful job taking over her 
directorship.  We also welcomed Sarah Ann Keeter who handles much of the day to day operations of our organization.  Both 
have been incredibly professional and responsive to our numerous requests.       

The MOPP committee met on the last day of the 2015 conference in Henderson to begin planning for this year.  Since then, 
we have met on the third Thursday of every month by teleconference (with numerous other calls and emails) and the 
following items have been addressed:

Sites for Annual Meetings
Site for the 2017 meeting: Minneapolis MN. The Local Host will be Tony Weinhaus.
Site for the 2018 meeting: Atlanta, GA.  The local host will be Larry Wineski.
Site for the 2019 meeting:  Elmus Beale has proposed Tulsa, OK
Site for the 2020 meeting: A joint meeting with BACA is being proposed. 
Site for the 2021 meeting: Rusty Reeves has proposed Fort Worth, TX. 

Action items from this year

Preliminary planning for the annual meeting sites noted above.  This included site visits and the signing of hotel contracts for 
the 2017 and 2018 meetings.

The committee supported the work of Jon Wisco and David Morton to offer the first AACA Regional conference!  It was held 
at the University of Utah in Salt Lake City on October 17, 2015 and was, by all accounts, a highly successful meeting that 
focused mainly on the presentation of student work.  A second regional conference is tentatively planned for October of 
2016 in Chapel Hill, hosted by Kurt Gilliland.  

The committee supported the work of Sakti Srivastava, Kim Topp, Brandi Schmitt and Greg Smith in planning for the 
Post-graduate course on ”The Anatomy of Gender Transition.”  The 2015 Postgraduate course was cancelled due to lack of 
registrations.  Registrations for the 2015 course are such that it will be offered.  

Development (mainly by Neil Norton) and placement of a Sexual Harassment policy in the meeting program and on the 
AACA website. Furthermore, an acknowledgement checkbox was added to the online abstract submission software.

ASG worked with the MOPP to examine exhibitor packet and fees, awards, and member surveys.  

Movement of the Banquet to the last day of the conference in order to encourage attendees to stay for the entire scientific 
program and provide sufficient time for the collation and determination of conference awards.

The Tech Fair was moved to the first day of the conference in order to highlight this special presentation format.

Elimination of the Annual Meeting subCommittee (AMC) of the MOPP.  Since essentially the same folks participated in the 
MOPP and the AMC meetings in the past, it was decided to eliminate the AMC.  The former AMC co-chairs are now known 
as Meeting Managers.  They serve for staggered 2-year terms and, along with the Program Secretary, comprise the Program 
Committee.  This committee of 3 members performs the initial FORMAT Review of abstracts.  Those abstracts that meet the 
guideline standards are then sent for blinded CONTENT REVIEW by at least 3 AACA members.  The Program committee, then 
determines which abstracts will be accepted or rejected, which will be presented from the platform or poster, and which 
will be published in the journal.  The Program committee then works closely with ASG to set the actual program details.  It is 
believed having this small program committee provides for better oversight than merely having the lone Program Secretary 
make all the decisions.  I was quite pleased to work with Sherry Downie and Greg Smith this year and look forward to 
working with Greg Smith and Jennifer Burgoon for the 2017 program.    
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Abstracts:

ASG has 1,294 profiles of members and former members.  583 are active, dues-paying members.  As of 4/22/16, there are 274 
people registered for the meeting (a number that will surely rise in the coming weeks).  192 Abstracts were submitted for the 
conference (vs 147 in ’15, 139 in ’14).  70 were returned to authors for formatting issues (vs 51 in ’15 and 20 in ’14).  This year 
we had 4 late-breaking abstract submissions (vs 21 in ’15 and 25 in ’14).  The low number this year is probably reflective of 
the fact that the submission software was open after the published submission deadline and over 20 abstracts were entered 
into the system after 5 pm ET on 3/7/16. 

In Oakland, you will be able to enjoy 19 platform presentations, 5 Tech Fair offerings, 115 posters whose abstracts will be 
published in the journal (along with those from the platforms and Tech Fair) and 26 posters whose abstracts will not be 
published.  There were 4 withdrawals and 23 rejections.

It has been noted that we have a large number of presentations by associate members (mostly students).  This year, 102 
abstracts came from regular members and 90 from associates.  9 of the 19 platforms will be given by associates.  Is this 
unusual?  Data from other organizations will be examined in 2017.      

Changes in registration and abstract submission guidelines were made in an attempt to improve the quality and appearance 
of abstracts.  The level of success achieved is debatable given the large number of abstracts that needed to be returned to 
authors for formatting errors/omissions.  We will be investigating new software for the abstract submissions process. 

Check boxes were added to the submissions software asking authors if their work had been presented or published 
previously.  There have been recent cases of work presented at the AACA meeting that was previously published elsewhere.  
This is unacceptable and the committee will be on guard for these rare instances.  

Changes in the Reviewer guidelines and Submission guidelines will be made for 2017 in an effort to make it abundantly 
clear that abstracts should describe completed, original work not previously presented or published in other professional 
venues.  

For 2017, check boxes will be added to the submission software asking authors if their work involves animals or live human 
subjects.  If so, they will be asked to indicate if the work has been approved by the appropriate Institutional Review Board. 

The Committee will discuss what types of research should be accepted for presentation at the annual conference. Questions 
have been raised about the appropriateness presenting animal research and molecular projects at a Clinical Anatomy 
conference when there are surely other more appropriate venues.    

    In closing, we wish to express our sincere gratitude to the 
numerous members who have served as peer reviewers 
for abstracts.  You serve a critical role in upholding 
the standards of our scientific conference.  As always, 
the MOPP committee welcomes your comments and 
suggestions on how to improve our annual scientific 
meeting.

Respectfully submitted on behalf of the committee,

David Porta, Program Secretary
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Nominating Committee -------------------------------------------------------------------------
The Nominating Committee consists of Greg Smith (Chairperson), Ewarld Marshall and Jon Jackson (Presidential 
Appointees) and Danielle Royer and Rebecca Pratt (Elected Members-at-Large).

The Committee met via conference call on January 7, 2016 (present: Greg Smith, Jon Jackson, Danielle Royer, Rebecca 
Pratt; not present: Ewarld Marshall).  The charge of the committee was to discuss the four open positions – Treasurer, 
2 Councilors-at-Large and Clinical Councilor. It had been previously determined that Carol Lomneth as Treasury, Anne 
Gilroy and Rebecca Pratt as Councilors-at-Large and Robert Spinner as Clinical Councilor were eligible to run again for 
their respective positions. At the time of this meeting, Anne Gilroy, Rebecca Pratt and Robert Spinner had indicated they 
would like to run again. Because Rebecca Pratt was a member of the Nominating Committee, Greg Smith requested 
clarification from Neil Norton and Wayne Lambert regarding Rebecca’s participation in any discussion for the Councilor-
at-Large position. Although there is no guideline in the AACA bylaws that would preclude Rebecca from participating in 
the nominating discussions, it was agreed by all parties that it would be best if she recused herself during the discussions 
for the Councilor-at-Large openings, which she did. After a brief discussion, the Committee decided to ask Caitlin Hyatt 
for the attendees lists from the past two meetings. This would allow committee members to see who was present, 
perhaps to see who was active within the Association.

The Committee met next on January 11, 2016 (present: Greg Smith, Jon Jackson, Danielle Royer, Rebecca Pratt; not 
present : Ewarld Marshall). To begin the meeting, Greg Smith informed the Committee that Carol Lomneth indicated that 
she did not want to run for a second term as Treasurer. Then, Greg suggested that the Committee members consider 
younger (newer) members as possible nominees. The Treasurer position would be an exception with the thought that 
the nominee should have a longer-term understanding of the Association. The names of several people were put forth. 
Greg Smith told the Committee members that he would contact all of the nominees to confirm that they would accept a 
nomination. 

The Committee met for the last time on January 13, 2016 (present: Greg Smith, Jon Jackson, Danielle Royer, Rebecca 
Pratt; not present: Ewarld Marshall). The Committee members discussed the proposed list of nominees and agreed on the 
following list.

Treasurer

Tom Gest

Craig Goodmurphy

Councilor-at-Large

Anne Gilroy

Soo Kim

Rebecca Pratt  
(Rebecca subsequently removed her name from consideration)

Peter Ward

Councilor-Clinical

Wayne Cottam

Lonie Salkowski

Robert Spinner

This list was forwarded to Wayne Lambert, Secretary of the AACA.

Respectfully submitted,

Greg Smith, Chair of the Nominating Committee

Assistant/Associate/Full Professor  
of Preclinical Sciences (Anatomy)

  William Carey University COM is looking for anatomists interested in combining and 
leveraging their knowledge and experience of anatomy with the development of 
innovative methods for anatomical teaching and curricular design towards supporting 
comprehensive anatomical support from OMS1 through OMS4.  Active interaction with 
both the basic sciences and clinical faculty will be expected.
  Under the respective course director(s) and the Associate Dean, Preclinical Sciences, 
the successful candidate will provide instruction in one or more of the anatomical 
sub-disciplines, including embryology, histology, gross anatomy, neuroanatomy 
and medical imaging.  The ultimate goal is to form a solid foundation in this critical 
science, and create testable inter-dependencies with other disciplines, such as 
biochemistry, physiology, pathology and clinical skills, including osteopathy using the 
curricular model database. In particular, we are interested in the thorough inclusion 
of medical imaging (i.e.: x-ray, CT, MRI, US) into both lecture and laboratory sessions 
of our anatomy program.  The radiology software application OSIRIX currently plays 
an active role in this in the dissection laboratory.  Live ultrasound demonstrations 
will have significant representation in our courses based on the application of our 
kiosk machines.  Additionally, ultrasound student simulators will expand the direct 
experience with standard US cases.  The Radiology SIG will have a role in tutoring basic 
imaging concepts and cases to all interested students across all four years with their 
website which will accumulate cases and RSNA journal concept papers relevant to each 
anatomical region and system. 
Due to its relatively small size and close ties among Deans, Faculty, and students, 
WCUCOM offers an innovative and supportive environment for staff, both in terms of 
faculty interaction and modern learning resources.
Please visit https://wmcarey.peopleadmin.com/postings/929 or contact Dr. Italo 
Subbarao, Associate Dean, Preclinical Sciences, at isubbarao@wmcarey.edu for more 
information. 
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Listserv  ----------------------------------------------------------------------------------------------
Annual Subscriber & Activity Report
On February 1st, the AACA moved its Education Issues Listserve from the mailserver at Einstein where it first 
started in March of 1995. Starting and moderating this endeavor has been one of my greatest pleasures as a 
member and contributor to the AACA.  
The timing of this move worked out perfectly on many fronts.  I retired from the College on November 1st, 
the College was sold by Yeshiva University to Montefiore Medical Center on December 1st, and our most 
able association management team at ASG, under the leadership of Caitlin Hyatt, agreed to assume the task 
of hosting the list using Google Groups.
If you were one of the 1,402 subscribers to the Education Issues List on January 31st, your email contact in-
formation was imported into the new [AACA Listserv] by ASG.  On February 25th, you should have received 
an email from Caitlin with the subject line beginning [AACA Listserv] welcoming you to the new list. If you 
did not receive this email welcome please contact:
 AACAadmin@aacashare.org 
Since its inception in 1995, The Education Issues List distributed over 10,600 messages on a wide variety of 
topics. In the period (May 1, 2015 – Jan. 31, 2016) covered here in my portion of the report, there were 79 
subjects posted. Those that received the most responses are listed in the table at the end of the report. 
In closing, I must thank the many individuals on the IT staff at Einstein (AECOM) that have worked behind 
the scenes to keep the mailserver operational and to protect its subscribers. I especially want to thank Rusty 
Reeves who took on the jobs of both Moderator and list administrator during the years (2007-2013) that I 
served on the AACA Council in the Presidential-cycle. The list¹s continuance to this day is a significant testi-
monial to his dedication and the six years Rusty spent doing these jobs.  Thanks, Rusty.

Todd R. Olson
List Founder & Moderator
AACA President 2009-2011

AACA Education List   <AACA@lists.aecom.yu.edu>

Total Subscribers (as of 5/15/15) = 1,401

Activity 5/1/15 – 1/31/16  =      79 messages

Discrete Threads / Conversations =      35 

   

2014-15 & 2015-16 Monthly Email Activity

May ‘14  =    4  May ‘15  =    8

June  =  24  June  =  30

July  =  20  July  =  16

August  =    9  August  =    8

September =  49  September =    2

October  =  23  October  =    3

November =  32  November =    6

December =    5  December =    3

January ’15 =    4  January ’16 =    3

February =  10  February =  

March  =    5  March  =  

April  ‘15 =  28  April    =  

Most Commented upon Threads  
(number includes original post):

Recommendations for Pregnant Anatomy Students 12

“A physician without anatomy is like a mole” 10

Investigation in how the best medical students think   9

Alan Green (1927-2015)   5

Important Updates for Clinical Anatomy   5

Walk-in Cooler   4

Practical Examination score calculation methods  
for term grades   3

Hirschfeld and Léveillé images   3

In February 2016, steps were taken to move the Listserv to 
Google Groups. The new AACA Google Listserv went live 
on March 03, 2016. 

Total Subscribers (as of 5/10/15)  = 1,372

Activity 5/1/15 – 1/31/16  =  11 threads

2014-15 & 2015-16 Monthly Email Activity

  May ’16 = 3 threads
  April ’16 = 5 threads
  Feb. ’16 = 3 threads
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Abstracts – Platform Presentations
(listed by presenting author last name)

ARIYO, Olutayo.  Department of Anatomy and Cell Biology. SKMC at Thomas Jefferson University, Philadelphia, 
PA 19017, USA.

Anatomic Radial Artery Variants with Possible Increased Procedural Complications as Access Vessel iIn Cardiac 
Catheterization: A Pictorial Essay.

INTRODUCTION. Failure rates in the usage of the radial artery access in percutaneous coronary intervention 
have been associated with various anatomic variants of the artery. The purpose of this study is to determine 
the incidence of the brachioradial artery and report on its variant morphologies and relationships to 
other vessels in the upper limb that may possibly lead to increase procedural complications. RESOURCES. 
150 embalmed and pre-dissected upper limbs by our medical students were reviewed to determine the 
incidence of the radial artery anomaly and associated arterial variants in the upper limb that may lead to 
increased procedural complications in the adoption of a radial access in per-cutaneous coronary intervention. 
DESCRIPTION. Our findings revealed 18 cases of a brachioradial artery (12.5% incidence), 1 bilateral case 
of arterial tortuosity (1.33% incidence), 1 case of an accessory brachial artery (0.65% incidence), 1 case of a 
duplicated radial artery (0.65% incidence) and 8 brachioradial artery with hypoplasty (<1.80mm diam.) and 
a looping course (5.33% incidence). The different variants may lead to increased procedural complications 
from small vessel caliber, impedance from tortuosity or a looping morphology or guide wire traveling in 
side branches or in duplicated near- by vessels. SIGNIFICANCE. Despite the tremendous advantages of the 
radial artery over femoral access in percutaneous coronary intervention including improved patient comfort, 
decreased access-site complications and decreased costs, a good knowledge of its various anomalous 
origins, morphological patterns and relationship to other vessels during its course in the upper limb are of 
great importance in determining its suitability and selection for usage as access vessels so that procedural 
complications including failure rates or cross-over to other vessels are minimized.

BOTHAM, Sean J.1,2, Thomas S GRANT1,2, Harvey DAVIES1,2, Charles HUTCHINSON1,2, and Richard TUNSTALL.1,2 
1Warwick Medical School, the University of Warwick, Coventry, West Midlands, CV4 7AL, UK.  2University 
Hospitals Coventry and Warwickshire, Coventry, West Midlands, CV2 2DX, UK.

Age-Related Changes in Pelvic and Inguinal Region Anatomy from 0-18 Years.

INTRODUCTION. Knowledge of the age-related changes in inguinal and femoral regional anatomy is essential 
in paediatric urological and abdominal surgery, yet little is published about it.  This is the first study to assess 
the size, position and growth of inguinal region structures in subjects from 0-18 years of age. METHODS. 
Anonymised contrast-enhanced CT DICOM datasets (0.6mm slice) of 115 patients aged from 0-18 years (72 
male, 43 female n = at least 4 in each age group) had left and right sides analysed using Osirix MD (v7.0 for 
Mac). Exclusion criteria were applied. The positions of inguinal region structures, pelvic growth and inguinal 
ligament length were assessed using bony reference points. The position of the deep inguinal ring and 
femoral vasculature are represented as a % distance along the inguinal ligament line, as measured from the 
ASIS.  Each data point represents the average of three measurements taken by independent assessors. Outlier 
measurements were identified and reassessed. SUMMARY. From 0-18 years of age, the pelvis grew by 114 ± 1% 
(5.1cm) in the vertical plane and 86 ± 2% (10.7cm) in the transverse plane. The greatest growth rates occurred 
in younger age groups.  The inguinal ligament grew in length by 234% (from 4.7cm to 15.6cm). With increasing 
age, the medial border of the deep inguinal ring moved laterally, with respect to the line of the inguinal 
ligament, starting near the pubic tubercle at 0-1 years of age and moving to around the midpoint of the 
inguinal ligament, whereas the femoral artery and vein both moved medially from a starting position of the 
midpoint of the inguinal ligament at 0-1 years of age. No left-right side differences were observed and there 
was no pattern of change in the diameter of the femoral vessels. CONCLUSIONS. From 0-18 years of age the 
soft tissue anatomy of the inguinal region changes in position as the bony frame of the pelvis grows around it.



page 57
continued on next page

BRENNAN, Tyler A.1, Eric S.K. SAN DIEGO1, Christopher T. ROLLINS1, Celin E. DURAN1, Tanner H. GRAY1, Jamison J. 
WEEKS1, H. Wayne LAMBERT2 and Jonathan J. WISCO1,3. 1Brigham Young University, Provo, UT 84602, USA; 2West 
Virginia University, Morgantown, WV 26506, USA; 3University of Utah School of Medicine, Salt Lake City, UT 
84132, USA.

Digital Mapping of the Maxillary Division of the Trigeminal Nerve: The PPG Nerve Branches.

INTRODUCTION. Anatomical illustrations of the maxillary nerve branching pathways do not always account for 
anatomical variation, but such knowledge is important for primary learning and improving clinical outcomes. 
We have developed a comprehensive digital map of the branching pattern of the maxillary division (V2) 
of the trigeminal nerve, with a focus on the pterygopalatine ganglion (PPG), the greater (GPN) and lesser 
palatine nerve (LPN), and the Vidian nerve. METHODS. In order to study these anatomical variations of V2, 
five cadaveric heads were hemisected into 10 specimens, and carefully dissected to expose the PPG with its 
respective branches. Once exposed, the nerve branches were photographed and digitally mapped using a 
3D MicroScribe tool (GoMeasure3D, Amherst, VA). Data were compiled into a three-dimensional (3D) model 
using RHINO 3D rendering software (McNeel & Assoc., Seattle, WA). SUMMARY. The PPG branches inferiorly 
into the GPN and LPN. We discovered a prominent variation of the branching of the Vidian nerve: Typically 
the greater petrosal and deep petrosal nerves join to create the Vidian nerve, which then traverses the Vidian 
canal to the PPG. We observed, however, that the greater and deep petrosal nerves joined the PPG through 
independent canals in the sphenoid bone. This variation was found bilaterally in four of the 10 specimens. 
CONCLUSIONS. The variation found in the greater and deep petrosal nerves could inform clinical procedures, 
such as Endoscopic Vidian Neurectomy (EVN), to make them more effective. Identification of the Vidian nerve 
during EVN in an effort to treat chronic rhinitis or cluster headaches has proven difficult possibly because of 
this unaccounted for variation. The 3D model provides a clear and accurate model of the PPG and its branches, 
potentially improving the effectiveness of anatomical learning and oral and facial treatments.

CASTANOV, Valera, and Anne M.R. AGUR. Division of Anatomy, Department of Surgery, University of Toronto, 
Toronto, ON M5S 1A8, Canada.

High Fidelity Modelling of the Hip Adductors with Clinical Application to Muscle Transfer Surgery.

INTRODUCTION. Adductor muscle release or transfer is used to treat muscle contractures of the hip joints in 
children with cerebral palsy. In order to understand the implications of these surgical procedures a detailed 
knowledge of adductor muscle architecture is required. However, architectural studies of the adductors 
are limited and do not enable 3D modelling. The purpose of this study was to construct volumetric models 
of the gracilis (G), adductor brevis (AB), longus (AL) and magnus (AM) and to compare their excursion and 
force generating capabilities. METHODS. Fiber bundles, aponeuroses and tendons of each muscle were 
digitized using a Microscribe™ G2X Digitizer. Data were reconstructed using Autodesk® Maya® and fiber 
bundle length (FBL), and physiological cross sectional area (PCSA) were quantified and compared.  SUMMARY. 
Comprehensive 3D models were constructed from the digitized data and included the fiber bundle and 
aponeurotic components. Over 2000 fiber bundles were digitized. Preliminary analysis indicated that G has 
the greatest excursion capability as it has the longest mean FBL, at least 10cm longer than the other muscles. 
AM was split into 3 distinct parts: (1) superior fasciculus from the inferior ramus of pubis (2) middle fasciculus 
from the ischial ramus and (3) inferior fasciculus or “hamstring” part, which arises from the ischial tuberosity 
and attaches distally to the adductor tubercle. The “hamstring” part had the longest mean FBL (18±1cm) and 
second largest PCSA (546mm2) next to the middle fasciculus (636mm2). The superior fasciculus had shortest 
FBL and smallest PCSA. AL and AB had similar mean FBL, however, PCSA of AL was almost twice that of AB. 
CONCLUSIONS. 3D data generated in this study in conjunction with tissue property characteristics could be 
used to develop high fidelity surgical simulation models. The muscle data could be reorganized to emulate 
muscle release or transfer procedures.

Abstracts - Platform Presentations continued
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CHUNG, Beom Sun1, Min Suk CHUNG1, Jin Seo PARK2, 1Department of Anatomy, Ajou University School of 
Medicine, Suwon, Republic of Korea; 2Department of Anatomy, Dongguk University School of Medicine, 
Gyeongju, Republic of Korea.

Six Walls of the Cavernous Sinus Identified by Sectioned Images and Three Dimensional Models.

INTRODUCTION. For the diagnosis and surgical treatment of diseases around the cavernous sinus (CS), 
radiologists should achieve a complete mastery of the sectional anatomy of the CS and neurosurgeons need 
to understand the stereoscopic orientation of the CS and circumjacent structures. However, despite the 
complicated structure of the CS, the current educational resources for its sectional and stereoscopic anatomy 
are insufficient. Another problem is that the definition of CS walls varies for each researcher. The purpose of 
this study is to redefine the walls of the CS and to provide related educational materials.  RESOURCES. Previous 
studies on the shape of the CS were analyzed. Sectioned images of cadaver were prepared at 0.1 mm intervals 
to be made into 3 dimensional (3D) models of CS and neighboring structures.  DESCRIPTION. Based on other 
studies, the shape of the CS was redefined as a hexahedron, consisting of six walls, and was illustrated as a 
schematic figure. Scientific exactitude of the hexahedron was proven through matching the points with the 
actual structures on the sectioned images and 3D models, which were made in this study.  SIGNIFICANCE. The 
combination of the hexahedron theory, the sectioned images, and the 3D models in this study will enhance 
the efficiency of studying CS anatomy. Consequently, the educational resources of this study will be provided 
free of charge in order to aid medical students, radiologists, and neurosurgeons requiring knowledge of CS 
anatomy.

FILLMORE, Erin P. The University of Buckingham Medical School, Buckingham, MK18 1EG, UK.

Grit and Beliefs About Intelligence: The Relationship and Role These Factors Play in Medical Students Learning 
Gross Anatomy.

INTRODUCTION. Gross anatomy is a foundational medical school course; however, variability in student 
performance suggests potential in studying underlying non-academic factors to explain inconsistencies. 
This study examined medical students’ implicit theories of intelligence (ITI) and grit in order to better 
understand student learning outcomes in gross anatomy. An individual’s ITI is how one conceptualizes the 
idea of intelligence, and offers two explanations; namely, does one believe their intelligence is fixed (entity 
theory of intelligence), or does one believe intelligence to be malleable (incremental theory of intelligence). 
Grit is defined as the perseverance and passion one has for long-term goals. RESOURCES. A mixed methods 
study was conducted with medical students who successfully completed gross anatomy. Students (n=382) 
completed the ITI Scale and Short Grit Scale in order to identify individual’s ITI and grit scores. Subsequent 
interviews (n=25) were conducted to explore how medical students in anatomy set goals, operated while 
reaching those goals, and monitored their progress in achieving those goals. DESCRIPTION. Entity and 
incremental theorists with high grit performed significantly better in gross anatomy when compared to 
those with low grit. Those with high grit also showed resilience in the face of challenges. Conversely, low grit 
individuals became significantly overwhelmed by challenges, showed more inconsistencies in work ethic, 
and questioned their ability to master the material. Finally, entity theorists felt more anxious and vulnerable, 
while incremental theorists felt fewer negative emotions when learning. SIGNIFICANCE. These findings 
suggest that medical students who possess high grit and an incremental theory of intelligence have the most 
effective learning strategies, set achievable goals, and enlist effective coping mechanisms while learning gross 
anatomy. Findings could be incorporated into the medical school admissions process.

Abstracts - Platform Presentations continued
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GOODMURPHY, Craig W., Anthony P. TRACE, Michele RETROUVEY, Matthew MEYERS, Sarah SHAVES. Pathology 
& Anatomy, Eastern Virginia Medical School, Norfolk, VA 23501, USA.

The Creation of a Free Globally Accessible Web Based Undergraduate Medical Imaging Curriculum.

INTRODUCTION. Medical Imaging is a topic that is highly variable in the amount and depth of coverage at 
medical schools. We created a free web-based undergraduate medical imaging curriculum. METHODS. Over 70 
videos and 34 quizzes have been deployed on the Anatomyguy.com medical education website. Videos range 
in length from 1-18 min. The curriculum allows users to progress through the materials by region, system, or 
imaging method. As part of the build 50 of the videos and 72 quiz items were deployed to a 1st year Anatomy 
Class with 150 students. Questions were distributed across the three course blocks. Block 1 covered back and 
upper limb, Block 2 covered head, neck and thorax, and Block 3 covered abdomen, pelvis, and lower limb. 
Questions were distributed via 3 formative practice quizzes using ExamSoft software and post-quiz questions 
were distributed within the 3 summative block exams. SUMMARY. There was improvement in imaging 
knowledge between the pre and post-test items in block I pair-matched items (mean 58-83.6%, p=0.006), 
and overall improvements in Block II (mean 79.4-82.1%, p=0.01) and Block III (mean 64.2-71.8%, p=0.001).
However there was a drop in viewership amongst students as the course progressed. CONCLUSIONS. We 
showed that this resource can be a useful tool for improving knowledge of medical imaging among medical 
students. Moving forward we are constructing clear objectives for each video and questions will be linked to 
the curriculum to steer students to the important points of the video for their learning level. With curricular 
change to a systems based approach in 2016-17 we feel that this will provide an opportunity to revisit the 
videos during 2nd and 3rd year rotations. We also intend to offer institutions a customized format of the 
imaging curriculum that is specific to their schools needs so that it reduces the burden on faculty to become 
imaging experts and provide imaging integration for their curriculum.

HERRING, Nicole R.1, Emma K. COLLIS2, Kathryn M. DEVEAU1, Troy L. NUKES1, Jennifer K. BRUECKNER-COLLINS1 
1Department of Anatomical Sciences and Neurobiology, University of Louisville, Louisville, KY, 40506, USA 
2School of Dentistry, University of Louisville, Louisville, KY 40506, USA.

A Novel Approach for Utilizing Fresh Tissue Cadavers to Teach the Clinical Anatomy of the Inferior Alveolar 
Nerve Block.

INTRODUCTION. Inferior alveolar nerve block (IANB) is frequently utilized to induce local anesthesia. However, 
IANB failure rates have been reported as high as 15-20% and are attributed to a variety of factors including 
abnormal anatomy, poor technique, and psychological causes such as fear, anxiety, and apprehension. 
The aforementioned factors are likely to have the greatest impact on IANB performed by dental students. 
Previous studies have utilized models to practice IANB with significant improvement in student comfort 
prior to administering IANB for the first time. The purpose of this study was to improve student preparedness 
for administering IANB by utilizing fresh tissue cadavers. Additionally, the study aimed to furnish real-time 
visual feedback regarding the placement of the injection needle to the relevant anatomy via a camera 
inserted into infratemporal fossa. RESOURCES. Specimens were prepared from fresh tissue cadavers from the 
University of Louisville Willed Body Program. DESCRIPTION. To prepare the specimens, a transverse section 
was made superior to the zygomatic arch along with a coronal section posterior to the temporomandibular 
joint. The remaining temporalis muscle and tendon were removed from a superior approach medial to the 
zygomatic arch. From a posterior approach, excess tissue was removed to visualize medial pterygoid muscle, 
sphenomandibular ligament, inferior alveolar nerve, and lingual nerve. No tissue was disrupted from the 
lateral, anterior, or intra-oral aspects of the head to retain relevant landmarks for IANB. In order to visualize 
needle placement, a 5 mm 0 degree laparoscope was inserted medial to the zygomatic arch. Second year 
dental students participated in an IANB simulation prior to administering their first IANB. SIGNIFICANCE. The 
combination of fresh tissue and laparoscopic view of IANB provided students a unique opportunity to not only 
practice IANB but to visualize and adjust needle placement in real time.

Abstracts - Platform Presentations continued



page 60
continued on next page

HONG, Trudy M.1, Kaori TAMURA1,2, Jesse THOMPSON1, Beth K. LOZANOFF1, Steven LABRASH1, Takashi MATSUI1 
& Scott LOZANOFF1. 1Department of Anatomy, Biochemistry & Physiology, John A. Burns School of Medicine, 
University of Hawaii at Manoa, Honolulu, HI 96813, USA. 2Department of Kinesiology and Rehabilitation 
Science, University of Hawaii at Manoa, Honolulu, HI 96822, USA.

Augmented Reality Presentation of Aberrant Right Subclavian Arteries.

INTRODUCTION. Clinical recognition of anatomical variations is critical for proper diagnosis and treatment. 
However, spatial arrangements and underlying mechanisms are difficult to conceptualize. Augmented reality 
(AR) can provide a novel method to enable rapid and effective understanding of variations. The purpose of this 
study was to develop a computer model of an aberrant right subclavian artery (ARSA) and assess its usefulness 
within the context of anatomy education. RESOURCES. Two ARSA variants were identified during routine 
anatomy dissections and quantitative characterization was performed. A plastinated heart was generated and 
subjected to photogrammetry. Utilizing quantitative features of dissected anatomical specimens, the heart 
was modeled, polished and viewed within AR space. A video was created utilizing AR projection and a clip 
of the proposed embryological mechanism of ARSA. Audio descriptions in English and Japanese languages 
were synced with the video and presented to students (n=161) who subsequently completed a survey. 
DESCRIPTION. Students found the clip with AR to be helpful for understanding ARSA (scored as 4.2 ± 0.9; 1, not 
helpful; 5, very helpful). While four students (2.5%) responded that a textbook/journal article is more useful, 64 
(39.8%) believed the clip alone and 93 (57.8%) felt the clip with text is helpful for understanding ARSA. Most 
(n=154, 95.7%) would use AR tools in the video for learning anatomy stating benefits that included the ability 
to visualize and manipulate structures, and good clarity and emphasis on specific structures. SIGNIFICANCE. 
The AR tool and clip together with traditional anatomy resources are valuable since important spatial 
information is provided facilitating a rapid understanding of variations. In the classroom, AR may be helpful for 
learning complex normal anatomy concepts as well. Work is being directed at developing quantitative tools to 
assess the educational usefulness of AR. (Sponsored by UCERA.)

KIM, Hee-Jin1, Li-Yao CONG1, Sang-Hee LEE1, Tanvaa TANSATIT2, 1Division in Anatomy and Developmental 
Biology, Department of Oral Biology, Human Identification Research institute, BK21 PLUS Project, Yonsei 
University College of Dentistry, Seoul, Republic of Korea; 2The Chula Soft Cadaver Surgical Training Center and 
Department of Anatomy, Faculty of Medicine, Chulalongkorn University, Bangkok, 10330, Thailand.

Topographic Analysis of the Supratrochlear Artery and the Supraorbital Artery: Implication for Improving the 
Safety of Forehead Augmentation.

INTRODUCTION. Cosmetic filler treatment can be used to diminish the appearance of a more pronounced 
glabellar frown line, often resulting from continual frowning, and to make up for a loss of volume near the 
glabellar area, often resulting from aging. The supratrochlear artery (STA) and the supraorbital artery (SOA) 
branch from the ophthalmic artery are the primary suppliers of blood to the forehead. The filler injection 
into the forehead without precise knowledge of its vascular topography poses a risk of severe complications. 
METHODS. Twenty hemifaces from 11 cadavers were dissected to map the arterial system of the forehead. 
Special attention was paid to the courses of the STA and the SOA. SUMMARY. Based on the presence of the 
deep branch of the STA (dSTA), two main arterial distribution patterns of the forehead were observed. The 
type I (dSTA-present pattern) was classified into two subtypes: Type Ia (7 cases, 35%), the layer superficial to 
the frontalis was supplied medially by the superficial branch of the STA (sSTA) and laterally by the superficial 
branch of the SOA (sSOA); the dSTA and the deep branch of the SOA (dSOA) were distributed deep to the 
frontalis. Type Ib (4 cases, 20%), the layer superficial to the frontalis was supplied by the sSTA and the sSOA 
in addition to the central artery or the paracentral artery; the dSTA and dSOA supplied the layer deep to the 
frontalis. For the type II (dSTA-absent pattern), the layer superficial to the frontalis was supplied medially 
by the sSTA and laterally by the sSOA; only the dSOA supplied the layer deep to the frontalis (9 cases, 45%). 
CONCLUSIONS. This study yielded novel arterial systems of forehead and provided guidance for the safe 
forehead augmentation. (Sponsored by Grant No. 2-2015-0039 from the the Yonsei University College of 
Dentistry Fund)
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LARKIN, Theresa A., Asmahan ELGELLAIE, and Elfi ASHCROFT. School of Medicine, University of Wollongong, 
Wollongong, NSW, 2522, Australia.

Characterisation and Comparison of the Ventrogluteal Intramuscular Injection Sites Using Ultrasound.

INTRODUCTION. The ventrogluteal (VG) intramuscular injection site targets the gluteus medius muscle. The 
traditional V-method uses bony landmarks (ASIS, iliac tubercle, greater trochanter) and the clinician’s hand to 
identify the site (VG-v site). The more recently described G-method determines the centroid of the triangle 
between the same bony landmarks (VG-g site). For a successful intramuscular injection, subcutaneous fat 
needs to be <25mm and total tissue thickness needs to be >35mm. Ultrasound was used to compare muscle 
and subcutaneous fat thicknesses between the VG-v and VG-g sites and between genders. METHODS. The 
VG-v and VG-g sites were identified and the thickness of each muscle and subcutaneous fat was measured 
bilaterally in 60 participants (28 males; 32 females). SUMMARY. Gluteus maximus (n=19; n=23), medius (n=59; 
n=60), minimus (n=54; n=57) and TFL (n=14; n=5) were identified at the VG-v and VG-g sites, respectively. 
Gluteus medius was significantly thicker at the VG-g site (p=0.045); there were no other significant differences 
between the sites for muscle or subcutaneous fat thickness. TFL was thicker in females than males at the VG-g 
site (p=0.04) and females had significantly thicker subcutaneous fat at both sites (VG-g: p=0.01; VG-v: p=0.03). 
Subcutaneous fat >25 mm was found in 13% and 15% of participants at the VG-v and VG-g sites, respectively. 
Seven females had subcutaneous fat >25mm at both VG sites, influenced by BMI and somatotype. Total 
tissue thickness <35 mm was found at the VG-v and VG-g site in 17% and 5% of participants, respectively. 
CONCLUSIONS. The VG-g site is more reliable for targeting a thicker part of gluteus medius, with less likelihood 
of insufficient total tissue thickness and bony injury. More than 10% of females in this study would receive 
a subcutaneous, rather than the intended intramuscular injection at both VG sites. BMI and somatotype are 
significant contributors to this, which is important clinically.

LEE, Lisa M.J.1, and Oana ROSENTHAL.2 1Department of Cell and Developmental Biology, University of Colorado 
School of Medicine.  Aurora, CO, 80045, USA.  2Touro College of Osteopathic Medicine. Middletown, NY 10940, 
USA.

Effective Human-Computer Interaction in Virtual Histology Laboratory Promotes Enhanced Learning Outcome.

INTRODUCTION. Many educational resources for histology are available online, mostly in the form of a virtual 
histology laboratory (VHL) which is a computer program that simulates a use of a microscope on a digital 
platform. With a long history of widely available VHLs, it is interesting to note that there is little evidence 
of VHL usage leading to a better histology learning outcome compared to using a traditional microscope 
laboratory. Targeted human-computer interaction (HCI) research in 2014 revealed possible causes for the 
lack of improved learning outcome and suggested corresponding enhancements to the VHL. Therefore, the 
HCI study led to the development of the new and innovative instructor-simulation tools, such as interactive 
annotations and game-based quiz functionalities added onto a traditional VHL platform. Our preliminary 
study on this new VHL suggested a positive educational impact of the new learning tools. The current study 
aims to validate and expand on the previous findings for more comprehensive assessment of HCI on the new 
VHL platform that leads to enhanced learning. METHOD. Histology practical exam scores from the 1st year 
graduate students enrolled in histology course (Fall 2015) were collected and categorized into experimental 
(content available on the new VHL with instructor simulation tools) vs control (content unavailable on the 
new VHL) items. The average practical scores for experimental vs control content were compared for the four 
practicals administered during the course. The data set from the Fall 2015 cohort was compared with the 
preliminary data set from the Fall 2014 cohort. SUMMARY. The learning outcome for the content available on 
the new VHL is consistently greater than the control content. CONCLUSIONS. The current study validates the 
preliminary results and provides evidence that the instructor-simulation tools on the VHL likely enhance HCI in 
a way that promotes more effective histology learning and acquisition of competency.
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LHUAIRE, Martin1,2,3, Mikaël HIVELIN1, Moustapha DRAMÉ4, Peter ABRAHAMS5, Reza KIANMANESH3, Christian 
FONTAINE2, Laurent LANTIERI1 1Plastic Surgery, HEGP, APHP, Université Paris Descartes, France 2Institute of 
Anatomy and Organogenesis, Université de Lille II, France 3General and Digestive Surgery, CHU de Reims, 
Université de Reims Champagne-Ardenne, France 4Department of Biostatistic, CHU de Reims, France 5Institute 
of Clinical Education, University of Warwick, UK.

Determining the Best Recipient Vessel Site for Autologous Microsurgical Breast Reconstruction with DIEP Flaps: 
an Anatomical Study.

INTRODUCTION. The deep inferior epigastric perforator (DIEP) flap is a reliable and reproducible technique for 
autologous microsurgical breast reconstruction. Several recipient vessel sites for microvascular anastomosis 
has been described: the internal thoracic vessels, the thoracodorsal vessels and the circumflex scapular 
vessels. Nonetheless, the choice of the recipient site mainly depends on individual operator experience and 
preferences and currently the best recipient vessel site is still being debated. The aim of our study was to 
determine if anatomy could address this dilemma by determining the best vessel diameter matching the 
donor and the 3 recipient sites. METHODS. Our series reports fifty dissections of the 3 anatomical regions of 
interest. Twenty-five formalin-preserved female cadavers were dissected. Vessel diameter measurements were 
recorded with a vascular gauge ranging from 1.0 mm to 5.0 mm with successive half-millimeter graduations. 
SUMMARY. The mean age of the series was 78-years old (range: 71-89). The mean BMI was 25.5 kg/m2 (range: 
17-38). The median diameter of the deep inferior epigastric artery and vein were 2.0 and 3.0 mm respectively. 
The median diameter of the internal thoracic artery and vein were 2.5 and 3.0 mm respectively. The median 
diameter of the thoracodorsal artery and vein were 1.5 and 2.5 mm respectively. The median diameter of 
the circumflex scapular artery and vein were 2.5 and 3.0 mm respectively. CONCLUSIONS. Internal thoracic, 
thoracodorsal and circumflex scapular arteries diameters are different by 0.5 mm to the deep inferior 
epigastric artery diameter. Nevertheless, the internal thoracic and circumflex scapular vein diameters perfectly 
match with the deep inferior epigastric vein diameter.

LI, Zhi1, John TRAN1, Dongwoon LEE2, and Anne M. AGUR1. Division of Anatomy, Department of Surgery1, 
Department of Computer Science2, University of Toronto, Toronto, ON M5S 1A8, Canada.

Architecture of the Pharyngeal Musculature: A 3D Modelling Study.

INTRODUCTION. Swallowing involves complex synergistic activities of the pharyngeal muscles. Despite their 
importance in the swallowing process, pharyngeal muscle morphology has not been well characterized. The 
purpose of this study was to construct 3D models of the pharyngeal muscles as in situ, and to determine 
the morphology and spatial relationships of their fibre bundles (FB) and aponeuroses. METHODS. The FBs 
of 7 pharyngeal muscles from 1 formalin embalmed cadaveric specimen (M/84yr) were digitized bilaterally 
(Microscribe™ G2 digitizer) and modelled in 3D (Autodesk® Maya® 2015). Next, the model was registered to 
a CT-based 3D reconstruction of the same subject. From the model, the morphology of each muscle and 
their interrelationships were analysed. SUMMARY. A comprehensive 3D model encompassing all pharyngeal 
muscles along with their aponeuroses and bony attachments was constructed, as in situ, using Cartesian 
coordinate data. The superior (SPC), middle (MPC) and inferior (IPC) pharyngeal constrictors were found 
to have FBs that interdigitated 0.5 to 1.0cm across the midline, attaching to the pharyngeal wall. The MPC 
(4.2±0.7cm) and IPC (4.4±0.8cm) had similar mean FB lengths (FBL) whereas SPC (3.5±0.6cm) had shorter 
mean FBL. The FBs of palato- and salpingopharyngeus were intermingled and ran vertically covering 80% the 
length of the pharynx. The superior 1/3 of the stylopharyngeus interdigitated with the SPC, whereas FBs of 
inferior 2/3 coursed inferiorly parallel to the palatopharyngeus. Stylopharyngeus had mean FBL about 3.5cm 
shorter than palato- and salpingopharyngeus. CONCLUSIONS. The 3D model of the pharyngeal muscles, 
as constructed from musculoaponeurotic digitized data obtained in situ, revealed the complexity of the 
morphology and spatial relationships of the pharyngeal musculature. Detailed 3D knowledge of the spatial 
relationships at the FB level will provide a basis for high fidelity finite element modelling of swallowing. 
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LOSASSO, Martin, MELOVITZ-VASAN, Cheryl and VASAN Nagaswami. Department of Biomedical Sciences, 
Cooper Medical School of Rowan University, Camden, NJ 08103. USA.

Supra Aortic Arch Branching Variations: Embryological Clarifications.

INTRODUCTION. Atypical branches of the aortic arch (AA) occur frequently, but the embryology behind 
such phenomena is not clearly described. Furthermore, many current embryological descriptions pertain 
to variations in vertebral artery development, with divergent opinions. Many of these developmental 
anomalies are asymptomatic and do not affect the quality of an individual’s life. However, such findings pose 
consequences during thoracic and head and neck surgery. This presentation is intended to focus on all of 
the known AA branching patterns and to provide clarification on their embryological development. We were 
prompted to initiate this study based on our own frequent findings of anomalous vertebral artery origin 
in anatomic specimens, and a lack of clear explanation for the observed atypical AA branching patterns.  
RESOURCES. We utilized cadaveric specimens dissected during medical and dental gross anatomy teaching. 
In 2 out of 61 cadavers we observed that the left vertebral artery originated from the AA between the left 
common carotid and left subclavian arteries. Review of the literature, dating back to 1922, on normal and 
abnormal supra AA branching yielded over 100 articles. This allowed us to describe the complex development 
of the AA and its branches.  DESCRIPTION. This work will describe the developmental anatomy of the normal 
AA and its branching, as well as to illustrate the mechanisms underlying abnormal supra AA branching 
patterns. Many aberrant variations result from either incomplete regression or abnormal anastomosis of one 
or more of the six aortic arches.  SIGNIFICANCE. Knowledge of normal and abnormal development of AA 
branching patterns will allow anatomists and clinicians to educate graduate students and future physicians, 
especially those performing thoracic and head and neck surgeries, about the clinical relevance of such 
variations.

RICHARDSON, Alisa, and Lisa MJ LEE. Department of Cell and Developmental Biology, University of Colorado 
School of Medicine, Aurora, CO 80045, USA.

Enhancing Embryonic Heart Development Education Through the Use of Virtual 3D Animations and 3D 
Printed Models.

INTRODUCTION. Understanding embryonic heart development is critical for identifying the causation and 
clinical presentation of congenital cardiac defects. Therefore, competency in embryology is likely to enhance 
clinical practice when encountering congenital defects. Despite the highly complex nature of embryonic heart 
development that occupies 3-dimensional space and time, currently 2D images and diagrams are the most 
commonly used visual aids for embryology.  2D resources have limitations in depicting the complex biological 
process of embryonic development. The aim of this study is develop a virtual and 3D printed models of 
embryonic heart development and to assess the educational value of the new resources in embryology 
education. METHODS. 3D virtual heart models and animations were constructed using Maya®. All tangible 
models were manufactured via 3D printing. First year graduate students enrolled in embryology course 
(experimental group, Fall 2015) were provided with the virtual 3D model and the 3D printed tangible models 
during the course. The experimental group’s exam scores on heart development were compared with the 
control group (previous year, Fall 2014) who did not have access to the 3D resources. A survey was conducted 
with the experimental group to evaluate the perceived value of the virtual and 3D printed models. SUMMARY. 
The quantitative analyses revealed a significant improvement in the experimental group’s exam performance 
on the heart development topic.  The results of the survey also revealed favorable views of both the 3D 
animation and the 3D printed models in enhancing learning and better understanding of the developmental 
relevance in a clinical setting.  CONCLUSIONS. Use of 3D virtual animations and 3D printed models hold 
promise in enhancing comprehension and learning outcome in embryology.
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ROYER, Danielle F. Department of Cell & Developmental Biology, University of Colorado School of Medicine, 
Aurora, CO 80045, USA.

A Comparison of Faculty and Student Views on the Role of Ultrasound in Gross Anatomy Education.

INTRODUCTION. Ultrasound (US) is increasingly integrated into medical school, and can supplement 
anatomy teaching and aid in the acquisition of clinical skills. The aim of this study is to compare anatomy 
faculty and graduate student views on the role of US in anatomy education. METHODS. Data were collected 
from previously published surveys with Likert ratings (1=Strongly Disagree, 5=Strongly Agree) of 3 themes: 
contributions of US to anatomy education (2 items); usefulness of US to future careers (3 items); US training 
(1 item). Anatomy faculty were divided into Low US Experience (N=38) and High US Experience (N=20) 
groups. Master’s students (N=32) in a gross course with US training were surveyed Pre- and Post-Course. 
Mann-Whitney U pairwise tests compared faculty and student ratings. SUMMARY. All agreed that US can 
reinforce key concepts and clinical correlates in anatomy. However, the Faculty High Experience group showed 
significantly more positive views on the ability of US to reinforce key concepts versus the Student Pre-Course 
group (mean=4.7±0.47 and 4.26±0.44 respectively, p<0.05); the same pattern was noted for views on US 
reinforcing clinical correlates. All agreed that US is a useful skill for graduates who plan to teach in medical 
school (p>0.05, ns). However, when asked if US should be a required skill for a medical teaching career, Student 
Pre- and Post-Course responses (mean=4.03±0.82 and 4.13±0.94 respectively) were significantly higher than 
the Faculty Low Experience group (mean=2.92±0.91, p<0.001); the same pattern was found for views on US 
increasing job market competitiveness. Unsurprisingly, faculty with High US Experience (mean=1.55±0.97) 
disagreed significantly more strongly that US is too difficult for non-clinicians to learn compared to students 
(mean=2.13±0.61 pre-course and 2.06±0.62 post-course, p<0.05). CONCLUSIONS. Students and faculty have 
different views on US in anatomy education, notably when prior US experience is considered.

SANGARI, Santosh K. 1, Peter D. CHAMBERLIN2, Jason LAMBDEN2, Apostolos J TSIOURIS3, Estomih P. MTUI1, 
Roger HARTL4. 1Program in Anatomy and Body Visualization, Weill Cornell Medicine, NY 10065, USA; 2Medical 
student, Weill Cornell Medicine, NY; 3Department of Radiology, NewYork-Presbyterian Hospital, Weill Cornell 
Medicine, NY; 4Brain and Spine Center, NewYork-Presbyterian Hospital, Weill Cornell Medicine, NY, USA.

CT Measurements of Cervical Vertebral Column as Guidelines for Transfacet and Lateral Mass Screw Fixation.

INTRODUCTION. The transfacet and lateral mass screw fixation are the treatment of choice for injuries of the 
cervical vertebral column. The study was aimed at measurements of facet joints and articular pillars in CT scan 
of cervical vertebral columns to develop guidelines for transfacet and lateral mass screws. METHODS. The 
various measurements of the facet joints and articular pillars were done on the CT scans of 18 male and 21 
female cervical vertebral columns harvested from cadavers available in the gross anatomy lab, between 41 to 
96 years of age. The data was statistically evaluated using paired t-tests and one-way ANOVA with bonferroni 
correction. The vertebrae with severe osteoarthritic changes were not included. SUMMARY. The statistical 
analysis showed transfacet dimensions between C4/C5, C5/C6 and C6/C7 to be significantly smaller in females 
as compared to males (P<0.001). In males, the anteroposterior diameter of the articular pillar, an estimate 
of Roy-Camille technique was larger on the left as compared to right side (P<0.001). The mean oblique 
anteroposterior diameter, an estimate of Magerl technique was largest at C2 (P<0.001). The mean height of the 
articular pillars progressively decreased from C3 (14.25 mm; 95% CI [Confidence Interval]=13.39-15.10 mm) to 
C6 (10.81 mm; 95% CI=10.17-11.46 mm). The mean width of the articular pillar showed progressive increase 
from C4 (11.95 mm; 95% CI=11.50-12.41 mm) to C6 (13.50 mm; 95% CI=12.92-14.10 mm). The mean transfacet 
dimensions between C2/C3 were the largest (19.67 mm; 95% CI=18.62-20.72 mm), and progressively reduced 
in size to C6/C7 (14.69 mm; 95% CI=13.80-15.60 mm). CONCLUSIONS. The study provides accurate anatomical 
CT based measurements to guide surgeons in the selection of screw sizes for transfacet and lateral mass screw 
fixation procedures. Significant variations at each cervical vertebral level necessitates meticulous sizing before 
undertaking the transfacet/lateral mass screw fixation.
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SATO, Tatsuo1, ITO, Masashi2, SAKAMOTO, Hirokazu3. 1Tokyo Ariake University of Medical and Health Sciences, 
Koto-ku Tokyo, 135-0063, Japan; 2Tojun Hospital, Adachi-ku, Tokyo 121-0075, Japan; 3Tsukuba University of 
Technology, Tsukuba, Ibaraki 305-8521, Japan.

Two Major Lymphatic Pathways from the Gallbladder to the Para-aortic Lymph Nodes (DVD).

INTRODUCTION. Despite the great progress in the development of surgical procedures, still there is a very 
poor 5-year survival rate following gallbladder cancer surgery. Therefore, a comprehensive understanding 
of the lymphatics of the gallbladder and their relationships is critical. METHODS. Minute dissections of the 
gallbladder lymphatics were performed on 10 adult cadavers obtained for student research. Parts of the 
dissection process were recorded on a video and edited to DVD format for education. SUMMARY. Two major 
lymphatic pathways from the gallbladder were found: 1) left, anterior pathway, and 2) right, posterior pathway.
In the first pathway the lymphatics run along the hepatic artery to reach the celiac nodes at the origin of the 
celiac trunk. From these nodes lymphatics descend close to the origin of the superior mesenteric artery to 
reach the latero-aortic and interaorticocaval nodes at the level of the left renal vein. In the more critical and 
direct second pathway, lymph vessels run via the epiploic foramen node(s) which are located at the right free 
border of the hepatic pedicle and then wind around the posterior surface of the pedicle. These lymphatics 
first drain into the large node group along the upper border of the posterior pancreas head (superior group of 
the retropancreaticoduodenal nodes: Rouvière). Lymph vessels from these nodes join those of the posterior 
pancreas head and drain into the interaorticocaval nodes at the level of the left renal vein. It is noteworthy 
that it is not only the traditionally recognized anterior pathway, but also the critical posterior pathway that 
drains into the paraaortic nodes at the level of the left renal vein before reaching the lumbar trunks/thoracic 
duct. CONCLUSIONS. This type of dissection demonstration is valuable for students to obtain a full view of 
the gallbladder lymphatics and their relationships to the surrounding structures and also for surgeons for the 
development of future surgical techniques.
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HARMON, Derek J.1, Eileen L. KALMAR2 and Jennifer M. BURGOON2. Department of Anatomy, School of 
Medicine, University of California, San Francisco, CA 94143, USA1; Division of Anatomy, College of Medicine, 
The Ohio State University, Columbus, OH 43210, USA2.

Development of a Novel Integrated Anatomical Sciences Mobile App for Medical Students.

INTRODUCTION. Anatomy instruction within medical schools has evolved greatly over the past century 
to reflect the reduction in contact hours, more integrated curricula, and asynchronous learning. The rapid 
advances in mobile technology have made it possible for those in higher education to deliver curricular 
content to students at anytime or at any place. Neither medical educators nor mobile developers have 
utilized the current mobile technology available to develop mobile anatomy resources that integrate the 
four sub-disciplines. This led to the development of the “proof of concept” 4natomymobile app, which was 
designed as a supplemental resource to make students aware of the intersections between anatomy sub-
disciplines. RESOURCES. A mobile app focused on spinal cord anatomy was developed for the Apple iPad. 
This app included detailed text descriptions, high-resolution images, descriptive animations and cadaveric 
dissection. The integrated content of the app provided students the ability to cognitively connect the gross 
anatomy, embryological development, histologic features and neuroanatomical descriptions of the spinal cord 
within a single resource. DESCRIPTION. To design and develop a mobile resource that provides basic science 
information related to the four anatomical sub-disciplines into a single mobile app available on the largest 
mobile software platform. SIGNIFICANCE. The powerful hardware and software within mobile devices allows 
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medical educators and developers to build resources that target various learning styles of students. As medical 
curricula continue to transition towards integration between disciplines, resources that provide students 
learning materials in an integrated and interactive design have the potential to increase the efficiency of 
learning and teaching. While not all students will want to learn from mobile apps, they can be used as a 
supplemental resource for some and a primary tool for others.

MTUI, Estomih P. 1, Santosh K. SANGARI1, Rosalinda G. GUCE1, Martin HAMBURG1, Michele FUORTES2, Rachel 
KOSHI3. 1Program in Anatomy and Body Visualization, Department of Radiology, Weill Cornell Medicine, 
NY 10065, USA; 2Department of Cell and Developmental Biology, Weill Cornell Medicine, NY 10065, USA; 
3Program in Anatomy and Body Visualization, Department of Radiology, Weill Cornell Medical College in Qatar, 
Education City, Al Luqta St., Ar-Ravyan, Qatar.

Functional Neuroanatomy Resource Innovation for iPads.

INTRODUCTION. Computer assisted instruction has long proven useful in teaching of neuroanatomy, 
particularly when accompanied by traditional lecture presentations that present image and text data to 
students. The work describes the functional neuroanatomy resource (FNAR) innovation created at Weill 
Cornell Medical College – the first homegrown functional neuroanatomy teaching application developed 
for iPads by a medical school, including the learning options actively utilized by students and plans for 
continued development of the app. RESOURCES. Previously the teaching of functional neuroanatomy has 
relied heavily on gross brain and histological material created at the medical college and presented through 
computer technology initially server-based and then web-based. When the institution decided to move 
students to mobile devices, all students were provided iPads. The functional neuroanatomy faculty and 
educational computing team accepted the challenge to make the FNAR content available through an iPad 
app. DESCRIPTION. This first local FNAR app integrates and indexes an image database along with various 
text resources. The app utilizes mouse-over and overlay technology, allowing users to easily highlight and 
select different areas of the brain and spinal cord their related structures; it allows students to access the 
self-assessment tools onto the image overlays so that students can test their knowledge as they progress. 
CONCLUSIONS. A recent student evaluation reflects students rating the overall quality and usefulness of the 
FNAR as “excellent” (3.85 on a 4-point scale). Future plans include incorporating radiographic images and an 
“on-the-fly image set” technology, allowing students to query the database specifically designed to answer 
their questions.

SCHMITT, Brandi1, Parviz KHOSHBAKHTIAN2 1UC Health, University of California Office of the President, 
Oakland, CA 94607, USA. 2Information Services, UC Irvine Health, University of California Irvine, Irvine, CA 
92697, USA.

Tracking and Inventory of Anatomical Specimens Using the UC Digital Donor Library.

INTRODUCTION. The University of California uses a custom application called the Digital Donor Library (DDL) 
to manage the operations of its five Anatomical Donation Program locations.  The DDL manages 47,000+ 
donor registrations and tracks the preparation and use activities of 5,000+ active specimens that represent 
more than 1500 annual donations.  RESOURCES. The DDL application software and the common database 
that underlies it have been developed using Microsoft Platforms and technologies.  External hardware 
devices including InfoSight LabeLase printers and Code barcode readers are used to tag specimens and 
collect inventory data.  DESCRIPTION. To facilitate the tracking functionality of the system, a special barcoding 
technology known as Data Matrix has been adopted.   Using the specialized printers, a 3” by 1” metal tag with 
barcode and some visible data is created and attached to every specimen.  Barcode readers that use Bluetooth 
scan items for activities such as obtaining a physical inventory, allocating specimens and tracking a respectful 
disposition.  Maintaining an accurate chain-of-custody for every specimen through the preparation, storage, 
allocation, return and disposition processes is of maximum importance.  The DDL boasts features such as 
dashboards, queries, and statistical reports which can be used for information sharing and decision-making 
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and to understand specific details such as clinical procedural histories and anatomical viability of specimens. 
The system also allows the users to manage individual storage units such as freezers, racks and shelves. 
SIGNIFICANCE. The real time access to the database thru the DDL software enables users to manage every 
function of an anatomical donation program.  The tracking and inventory modalities facilitate at-a-glance 
pictures of inventories and planning for upcoming usage requests to result in an effective allocation process 
and to track the disposition of each and every specimen from an anatomical gift.

SMITH, Gregory1,3, Peter ABRAHAMS2,3, Brian BURNETT3 and Richard TUNSTALL2,3. 1Saint Mary’s College of 
California, Moraga, CA 94575 USA; 2West Midlands Surgical Training Centre, University Hospitals Coventry 
and Warwickshire, Coventry CV2 2DX, UK; 3Medical Teaching Centre, Warwick Medical School, University of 
Warwick, Coventry CV4 7AL, UK.

Stereoscopic 3D Video for the Visualisation and Demonstration of Anatomy and Art to Students, Experts and 
the Public.

INTRODUCTION. One of the greatest challenges in anatomical studies is gaining appreciation of the three-
dimensional nature and positional relationships of structures. For many achieving this from books, drawings, 
two-dimensional images or non-stereoscopic pseudo 3D imaging (e.g. computer generated 3D) is difficult. 
Emerging technologies have the potential to provide resources that enable stereoscopic 3D visualisation of 
cadaveric or live patient anatomy away from the anatomy lab, and to engage and educate wider audiences 
in any location with anatomy, art and museum specimens.  RESOURCES. Stereoscopic 3D video of anatomical 
prosections were created using a Panasonic stereoscopic camera, edited and labelled using Edius Pro 7 and 
displayed using commercially available 3D TV screens. For public display and art expert analysis, stereoscopic 
video of prosections was created for Vesalius Continuum worldwide touring exhibition and was created of 
two bronze statues (thought to be Michelangelo’s work) located in the Fitzwilliam museum (University of 
Cambridge UK). DESCRIPTION. Stereoscopic videos of prosections were used to teach medical students at the 
University of Warwick (UK), were accessible for self-study within the medical school, and were displayed to 
the public as part of the Vesalium Continuum worldwide exhibition. Stereoscopic videos of the Michelangelo 
bronzes, with labelled anatomical features, were displayed in the Fitzwilliam museum for public education 
and at the conference for experts debating their authenticity. CONCLUSIONS. Stereoscopic 3D videos provided 
a novel, engaging and cost-effective platform for students, the public and experts to study anatomy and art 
away from the lab/museum/gallery. The technology provided many benefits including; enhanced small group 
teaching and discussion, public engagement, effective demonstration of small features to large groups, and 
the potential to enhance stereo depth and provide novel views.

WARD, Peter J., Ph.D. West Virginia School of Osteopathic Medicine, Lewisburg, WV 24901, USA. 

Tactile Anatomical Models to Improve Student Competency in Physical Examination.

INTRODUCTION. The physical examination is one venue in which clinical anatomy is applied in healthcare. 
Understanding the feel of intact and dysfunctional structures takes time and practice so that the various tests 
(e.g. anterior drawer, valgus) can be employed to diagnose injury. The primary means of teaching students 
to test for dysfunctional anatomy, such as a ruptured ligament, is to have them practice the examinations on 
their peers, whose structures are typically intact. To address these concerns, anatomical models were created 
that can replicate the feel of intact and injured anatomy for use in physical exam teaching. RESOURCES. The 
West Virginia School of Osteopathic Medicine (WVSOM) and Bone Clones, Inc. worked together to craft several 
models. This project was supported through intramural grants from WVSOM and materials supplied by Bone 
Clones, Inc. DESCRIPTION. The first model that was created was a model of the ankle with anterior talofibular, 
calcaneofibular, posterior talofibular, and deltoid ligaments. Manipulation of it allows students to see and 
feel how intact ligaments become taut during valgus, varus, and ankle drawer tests. Each of these ligaments, 
singly or in combination, can be detached. Students then see and feel how rupture of each ligament leads to 
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abnormal movement of the bones and a positive test finding. Additional models being developed include 
knee ligaments, shoulder ligaments, and spondylolisthesis. SIGNIFICANCE. Simulation is a powerful tool in 
training healthcare professionals. While a great deal of simulation involves computer-assisted learning, having 
physical models is an important step in developing actual tactile skills while conducting physical examination. 
These models will help students integrate their understanding of normal anatomy, dysfunctional anatomy, 
and how the physical examination can help diagnose injury. It is hoped that this will make learning more 
memorable and efficient.
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KHALIL, Mohammed K.2, Samantha J.TAYLOR1 and Eiman M. Abdel MEGUID1. 1Centre of Biomedical sciences 
Education, School of Medicine, Dentistry and Biomedical Sciences, Queen’s University Belfast Belfast, Ireland 
BT7 1NN, United Kingdom; 2Department of Biomedical Sciences, School of Medicine Greenville, University of 
South Carolina,Columbia, SC 29208 USA.

Measuring Medical Students’Motivation to Learning Anatomy by Cadaveric Dissection.

INTRODUCTION. Limited research has been conducted to examine student’s motivation as a method to assess 
the effectiveness of dissection in medical education, to explore the students’ confidence and satisfaction in 
dissection and to assess the impact of cadaveric dissection on the affective domain. The present study aimed 
to assess and analyze students’ motivational characteristics following their dissection experience. METHODS. 
A total number of 182 2nd year medical students at Queen’s University Belfast completed the Instructional 
Materials Motivation SURVEY (IMMS) to assess their motivation by anatomy dissection and to evaluate their 
dissection experience. The IMMS is based on the Attention, Relevance, Confidence and Satisfaction (ARCS) 
models of motivation. Evaluation of (IMMS) scores was used to measure the students’ reactions to the 
dissection experience. Descriptive statistics including frequency, distribution, mean, and standard deviation 
were used to describe overall students’ reaction to the dissection experience. A t-test and ANOVA test were 
used to compare IMMS scores to personal and educational characteristics of the students. SUMMARY. Students 
showed high motivation to dissection. The effect of gender and absence of any previous educational degress 
on the IMMS score was significant. The score of students who didn’t study anatomy previuosly was statistically 
significant as compared to those who studied anatomy previously. Comparison between students with very 
limited/limited knowledge of anatomy and those with good knowledge of anatomy was significantly different. 
CONCLUSIONS.Results showed that as the degree of self-professed knowledge increases, the satifaction score 
steadily increases. This study provides guidance in designing future strategies to enhance the motivational 
features of an anatomy module by dissection to better facilitate engaement and learning. These data 
supported the validity of MMMS scores.

ABRAHAMS, Peter H.3, LEWIS Thomas L.1, Markus L. SAGMEISTER1, George W. MILLER2, Matthew A. BOISSAUD-
COOKE3 1St George’s Hospital, Blackshaw Road, London, SW17 0QT, United Kingdom 2King’s College London 
School of Medicine, Strand, London, WC2R 2LS, United Kingdom 3Warwick Medical School, University of 
Warwick, Gibbet Hill Road, Coventry CV4 7AL, United Kingdom.

Provision of Medical Education for Foundation Junior Doctors: a National Observational Study.

INTRODUCTION. There are concerns regarding the anatomy knowledge amongst medical school graduates 
and foundation doctors. Clinical procedures performed without relevant anatomical knowledge could result 
in serious harm to patients. The primary objective of this study was to quantitatively assess medical education 
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provision in the domains of anatomy, radiology and practical procedures for foundation year doctors in the 
first two years of training (FY1, FY2) in England, United Kingdom.  METHODS. A national observational study 
of acute hospital trusts in England was conducted. Each trust completed a proforma relating to medical 
education provision for foundation year doctors between 6/8/2014 and 4/8/2015.  SUMMARY. A total of 
95/161 (59%) acute hospital trusts in England responded. The mean number of teaching was 55.6 hours/year 
(Standard Deviation (SD) 19.0) for FY1 and 57.3 hours/year (SD 30.4) for FY2. Anatomy education was provided 
in eight trusts with a mean of 2.3 hours/year (SD 1.0) for FY1 and 2.7 hours/year (SD 2.0) for FY2. The mean 
provision of practical procedure education was 2.2 hours/year (SD 1.3) for FY1 and 2.7 hours/year (SD 4.4) for 
FY2. The mean provision of radiology education was 10.5 hours/year (SD 18.7) for FY1 and 7.8 hours/year (SD 
14.2) for FY2. Reasons for lack of teaching include: lack of time, facilities, teaching staff, financial resources 
and absence of specific educational domains in foundation curriculum.  CONCLUSIONS. Medical education 
provision for foundation doctors is highly variable and highlight a lack of anatomy education for foundation 
doctors. There is wide variation in postgraduate procedural skill training and radiology education.

ABRAHAMS, Peter2,3, John MASSEY1, Phillip POLSON1, Brian BURNETT2 and Richard TUNSTALL2,3. 1University 
Hospitals Coventry and Warwickshire, Coventry CV2 2DX, UK; 2West Midlands Surgical Training Centre, 
University Hospitals Coventry and Warwickshire, Coventry CV2 2DX, UK; 3Medical Teaching Centre, Warwick 
Medical School, University of Warwick, Coventry CV4 7AL, UK.

High Definition Stereoscopic (3D) Video in Anatomy Teaching: A Qualitative Assessment of Medical Student 
Perceptions.

INTRODUCTION. The visualisation of anatomical structures in 3D is known to enhance student’s visual-
spatial ability and performance in anatomy assessments, yet the the amount of time students spend viewing 
and interacting with cadaveric resources in modern medical programmes has been reduced over time. 
Stereoscopic 3D video potentially presents a novel medium in which to provide a true 3D learning resource of 
real prosections for use away from the lab. This study aimed to determine the medical student’s perceptions of 
the value and utility of 3D stereoscopic video a learning resource to supplement prosection-based teaching. 
METHODS. High definition (1080p) 3D videos were created using a stereo-video camera and edited in Edius 
7 for PC. Videos were available to support a 5 week period of cardio-respiratory anatomy teaching to year 1 
medical students (n=61). A mixed methods approach (questionnaire and focus group) was used to determine 
perceptions. Focus group data were subjected to thematic analysis. SUMMARY. Students reported the 3D 
videos enhanced their learning of the 3D positional relationships of structures, over and above the use of 
standard textbooks and computer-generated images. The 3D videos were of most use during the preparation 
for and consolidation after prosection-based sessions. Visual learners reported 3D videos were of greater 
benefit to their learning style compared to non-visual learners (p=0.0039). Learning style did not impact 
on other measures. Focus group discussions revealed the four main themes including 3D videos positively 
enhance anatomical learning, self-directed learning and small and large group learning, but could not replace 
prosections. CONCLUSIONS. Students perceive 3D stereoscopic video to be beneficial to their learning of the 
3D positional relationships of structures.

BAATAR, Dolgor1, Elmus G. BEALE2, and Alyssa PRICE1. 1Texas Tech University Health Sciences Center El Paso, 
Paul L. Foster School of Medicine, El Paso, TX 79905, USA. 2Oxley College of Health Sciences, The University of 
Tulsa, Tulsa, OK 74104, USA.

Learning Modules with Quizzes Improve Student Performance on Anatomy Examinations.

INTRODUCTION. Cognitive studies suggest that repeated test taking is a better learning method than 
repeated studying. However, whether the use of self-tests (quizzes) as learning tools improves medical student 
performance on basic science examinations remains unclear. The aim of this study was to compare the efficacy 
of stand-alone quizzes with that of learning modules on student performance on anatomy examinations. 
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METHODS. Anatomy learning modules and quizzes were created using iSpring Presenter software (iSpring 
Solutions, Alexandria, VA), and they were published as Adobe Flash movies. First-year medical students were 
given unrestricted access to the modules and quizzes. Module usage statistics and student quiz scores were 
analyzed. Examination scores of students who used modules and/or quizzes were compared with those of 
students who did not use modules or quizzes (Non-users). SUMMARY. On average, about half of students 
used either learning modules or quizzes. Students who used both tools performed significantly better on 
related anatomy examination items compared to Non-users. Students who solely used the learning modules 
performed only slightly better than Non-users. The performance of students who only utilized quizzes was 
similar to that of Non-users. There were no significant module use-dependent differences in performance on 
anatomy items that were not covered by modules or quizzes. CONCLUSIONS. This study demonstrates that 
learning modules with quizzes are more efficient anatomy learning tools than stand-alone modules or quizzes. 
We will continue to follow our students to assess the effects of anatomy learning module use for end-of-year 
and medical licensing examinations. Evidence provided by this study and our future studies should help justify 
the use of learning modules with quizzes as an essential part of anatomy education.

BARRITT, Laura C., Margaret A. JERGENSON, Barbara J. O’KANE, and Neil S. NORTON.  Creighton University 
School of Dentistry, Omaha, NE 68178, USA.

Preparing Predoctoral Dental Students To Teach Histology Through a Mentoring Program.

INTRODUCTION. In the last decade of dental education, a dichotomy emerged between the number of dental 
practitioners pursuing careers in academic dentistry and the number of prospective dental school applicants. 
In 2012, Creighton University Dental School initiated a two-year, Masters of Oral Biology (MOB) program with 
an emphasis in Gross Anatomy and Histology. The program introduces unsuccessful dental school applicants 
to academic dentistry by preparing them to teach in the anatomical sciences and conduct research. Students 
are required to take didactic courses, engage in teaching practicums, perform research, and write a thesis. A 
principal objective for the histology portion of the program centers on providing sufficient mentoring such 
that students may develop the necessary teaching skills and confidence to serve as independent teaching 
assistants. RESOURCES. Annually, two graduate students are chosen from a pool of unsuccessful dental 
school applicants who have shown achievement in undergraduate coursework and DAT scores. Under the 
guidance of faculty mentors, MOB students in the histology practicum participate in teaching activities that 
vary based on their program level and are mentored how to develop oral presentations, write test questions, 
and tutor. Assessment methods include student-leaner evaluations, mentor observation, and videotaping.   
DESCRIPTION. Following successful completion of the MOB program, students matriculate into dental school, 
and as first year dental students, continue to serve as teaching assistants while participating in the remainder 
of the dental curriculum. The first cohort of MOB trained dental students will graduate from dental school in 
2016. SIGNIFICANCE. Given issues of faculty shortages and the compressed dental curriculum, the histology-
mentoring program provides a useful framework to offer additional instruction to prepare teaching assistants 
to deliver didactic content and to maximize limited faculty resources.

BLANDFORD, Ian, Scott CORBETT and Brion BENNINGER. Medical Anatomy Center, Department of Medical 
Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, USA. 
Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

Wearable Miniaturized Wireless Wrist-Worn Ultrasound System With an Integrated Dual-Plane Finger-Worn 
Probe For the Extended Fast Exam.

INTRODUCTION. Portable ultrasound (US) has proven to be a valuable triage tool for civilian trauma 
emergency services. Wilderness medicine and evacuation groups have different limitations regarding portable 
US. Essentially they need wearable ultrasound (WS), which is light and efficient. The objective of this study was 
to further develop WS for dangerous and non-threatening arenas. METHODS. We collaborated with Sonivate 
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to develop a dual-plane ultrasound finger probe (DPFP). Previous WS prototypes were successful acquiring 
images and wearable, but weight and size was unacceptable. Fukuda-Denshi UF-760AG US system will be 
integrated with SonicEye DPFP to address weight and size. The system will communicate wirelessly with a 
“smart” phone, tablet or computer. WS will be tested with medical students conducting the extended FAST 
exam on donor cadavers and subsequently with healthy individuals. SUMMARY. Literature search revealed 
one previous study by the research team. Novel DPFP is 2nd generation device based on Sonivate’s original 
prototype. It was developed and built for the military arena with benefits to civilian medicine. WS with 
integrated DPFP was successfully designed. It is extremely difficult to manage US technology in the field. The 
research team has experience with designing and developing WS. This project demonstrates the design and 
development of the evolving WS technology. Second generation design will be tested on donor cadavers 
and healthy individuals for image acquisition, quality of imaging and wearable practicality. Testing on donor 
cadavers has proven a useful training ground for medical students and could be used to train providers. It will 
enable the provider to become efficient with US while learning relevant anatomy. CONCLUSIONS. This study 
successfully demonstrated a DPFP which acquired quality images, integrated with a newly designed 2nd 
generation wearable US to be used efficiently by providers in both dangerous and non-threatening arenas.

BOYLE, Burke, Sakti SRIVASTAVA. Stanford University School of Medicine, Stanford, CA 94301, USA.

Introducing Surgical Checklists To First Year Medical Students.

INTRODUCTION. Checklists have recently found their place in many surgical environments, showing 
outstanding potential in improving patient outcomes. Checklist implementation, however, has in many 
cases been met with poor compliance. A major reason for this is healthcare provider resistance. The 
anatomy laboratory offers a model for the surgical setting and is an ideal environment for an introduction 
to checklists. RESOURCES. A single dissection operations checklist was designed to standardize important 
pre- and post- dissection operations for any given laboratory period. Checklist items were communication 
oriented, prompting students to briefly discuss the day’s dissection assignment, talk through individual 
team member roles, and discuss which portions of the dissection might prove especially challenging or 
dangerous. Additional items concerned safety, cleanliness, and organization of the laboratory instruments 
and facilities. DESCRIPTION. Students were instructed to complete their checklists at the beginning and end 
of each dissection period. The checklist was not intended to guide or direct specific dissection procedures. 
Course teaching assistants were instructed to periodically prompt students to use the checklist, however, 
checklist completion was not graded. Checklist compliance and user attitude information was gathered 
throughout the course. SIGNIFICANCE. Other procedurally standardized industries offer valuable guidance in 
checklist development and implementation. In the aviation industry, beginner pilots are trained to incorporate 
checklists into their workflow early on. Early exposure to checklists contributes to a culture in which checklists 
are widely accepted as an integral part of workflow. To achieve this sort of cultural acceptance in surgery, 
we propose that medical students would benefit from early and repeated exposure to checklists in their 
anatomical dissection coursework.

CAMERON, William, Sylvia NELSEN and Cameron WALKER. Anatomical Service Center, Oregon Health & Science 
University, Portland, OR 97239, USA.

Innovative Lab Redesign for Flexible Shared-use by Surgical Simulation and Anatomical Instruction.

INTRODUCTION. The days of a dedicated anatomy lab for the periodic use by medical students are coming 
to an end. Lab spaces need to be utilized constantly to justify their existence, attract a variety of learners, and 
leverage peer-to-peer and near-peer interactions. We have consolidated all anatomical and surgical training 
for predoctoral, postdoctoral and continuing learners into one facility at OHSU.  RESOURCES. Our 7,500 sq. 
ft. wet lab can be partitioned into a number of spaces tailored to suit the particular learning activity with a 
moveable wall system. The lab environment is enhanced by natural light and an improved ventilation system. 

Abstracts - Poster Presentations Session 1 continued



page 72
continued on next pagecontinued on next page

Ten surgical boom stations are equipped with dual LED surgical lights, dual HD monitors and power/utilities 
for portable endoscopy towers, ultrasound machines and anesthesia machines. Each of these stations can 
be reconfigured to support two cadaveric dissection stations. Custom designed collapsible tables combined 
with in lab storage of donors permit rapid reconfiguration of space. DESCRIPTION. Our lab design was based 
on experiences at other institutions and the space made available by the redesign of the old anatomy lab. We 
wanted to make the facility attractive to potential industry partners by seeking their input in the planning 
and during construction. This consolidation would have taken place without strong administrative support 
university-wide for simulation and interprofessional education. SIGNIFICANCE. The merger of anatomical 
instruction with surgical simulation has created an optimal training environment for all learners. Industrial 
partners have provided state-of-the-art clinical instruments to supplement the university’s investment in 
the space. This attractive learning space has brought together learners from different disciplines to work in 
together in teams and establishes the tools for acquisition and documenting of skills necessary for the practice 
of modern medicine.

CARTER, Yasmin1, John COSTA2 and Brent BURBRIDGE3. 1. Division of Translational Anatomy, Department of 
Radiology, University of Massachusetts Medical School, Worcester, MA, USA, 01655. 2. Information Technology, 
College of Medicine, University of Saskatchewan, Saskatoon, SK, Canada, S7N 0W8. 3. Medical Imaging, College 
of Medicine, University of Saskatchewan, Saskatoon, SK, Canada, S7N 0W8.

Implementation of the Online Radiology Resource: ‘Medical Imaging Solution for Teaching and Research’ 
(MISTR).

INTRODUCTION. Last year we introduced the creation of an online medical imaging viewer aimed 
at introducing radiology in its native format into the medical school curriculum. While pilot projects 
demonstrated high student interest and improved understanding of radiological concepts, mainstream 
uptake of the program has been slow. RESOURCES. ‘Medical Imaging Solution for Teaching and Research’ 
(MISTR), is an online image education resource built on a library of cases collected by radiologists at the 
Royal University Hospital, Saskatchewan. The viewing platform, a unique online dicom image navigator 
‘ODIN’ preserves image resolution and facilitates easy image access from anywhere on a laptop, tablet 
or smartphone. DISCUSSION. We highlight some key successes and failures met in the first year of 
implementation and discuss some objectives for moving forward. The core of MISTR’s success is collaboration, 
between its advocates and its users. Transitioning from pilot studies to incorporated use requires not only 
faculty participation but for the students themselves to value and use the program. SIGNIFICANCE. Integrating 
clinical imaging earlier into the medical curriculum allows students to better assimilate their practical 
anatomical knowledge with that seen though different imaging modalities, long term we suggest this will aid 
in clinical practice and improve patient outcomes. This said, the onus is on us as anatomists and radiologists to 
convert the next generation of students as well as the administrators to our way of thinking.

Sponsored by the Tapan K. Banerji Doctoral Award in Clinical Anatomy 

CLEARY, Kimberly K. Department of Physical Therapy, Eastern Washington University, Spokane, WA 99202, USA.

Anatomy Knowledge Confidence in First Year Doctor of Physical Therapy Students.

INTRODUCTION. Knowledge surveys measure students’ confidence to meet educational demands, provide 
a mechanism to assess changes in learning, and inform curriculum development. The purpose of this study 
was to measure knowledge confidence in first year Doctor of Physical Therapy (DPT) students, and explore 
relationships between knowledge confidence and other variables. METHODS. At the start of the DPT 
program, students rated their confidence in aspects of anatomical knowledge, and provided information 
about their undergraduate pre-requisite anatomy coursework (PRA). Item scores were summed to calculate a 
total confidence score. After completing 100 hours of anatomy coursework, students rated their confidence 
again. Descriptives, t-tests, and correlations were calculated using SPSS v23. SUMMARY. Thirty-eight students 
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participated in this study (65.8% female, x=24.8 years). Mean initial confidence was 45.2%, and final confidence 
was 83.7%. Students who were exposed to cadavers during their PRA (63.2%) had higher initial confidence, 
and those who completed their PRA at a 4-year university (78.9%) had higher final confidence scores. Students 
who rated their PRA quality as good or excellent (71.1%) had superior initial and final confidence scores, and 
earned higher grades in the DPT anatomy course. Initial confidence was related to PRA quality and previous 
cadaver exposure. Final confidence was related to university type and course grade. CONCLUSIONS. First 
year DPT students’ confidence in their anatomy knowledge was initially low, but increased significantly after 
anatomy instruction. Results suggest that knowledge confidence is significantly related to pre-requisite 
course quality, exposure to cadavers, type of institution, and course performance. Findings are important 
for educators to consider as they prepare undergraduate students for success in graduate programs. At the 
graduate level, results may influence anatomy pre-requisite selection and curriculum development.

COEY, James1 and Sara SULAIMAN2 1Department of Anatomy, St. George’s International School of Medicine; 
Drill Hall, Faculty of Health and Life Sciences; Northumbria University, Newcastle upon Tyne, NE1 8ST,UK. 
2Department of Applied Sciences, Faculty of Health and Life Sciences, Northumbria University, Newcastle upon 
Tyne, NE1 8ST, UK.

Delivering the “Hidden Curriculum” in Anatomy Outside the Lecture Hall or Lab Through Student Selectives, a 
Potential Road Map for Future Provision?

INTRODUCTION. Social scientists have long been interested in the impact of anatomy teaching and lab 
experience on the “professional formation” of medicals students within the “hidden curriculum”. Published 
literature has clearly delineated benefits of the early introduction of research on both interpersonal and 
research specific skills. Notwithstanding, medical student understanding and contribution to research appears 
to be declining. Selectives are a mean of delivering knowledge, skills and behavior, beyond the confines 
of mandatory course provisions. This project investigates the impact of a research selective on student 
appreciation of ethics, research methods, and teamwork along with that of anatomical variations. METHODS. 
A research selective was introduced in St. George’s University in 2015. Fifty-five students were asked to 
formulate a research question in groups; review relevant literature, recruit and collect data; presenting 
their findings to peers and faculty. A questionnaire based assessment (30 Likert-type questions); evaluating 
students’ perception of research and the learning process was administered upon completion. SUMMARY. 
Twelve anatomical studies were conducted. Students spent an average of 7 hours reviewing and appraising 
relevant literature in producing their scientific abstracts. The selective was well received by students who 
found it to be beneficial in terms of literature appraisal (4.22/5.00), awareness of ethics in medical research 
(3.84/5.00), developing teamwork (4.16/5.00) and professionalism (4.46/5.00). CONCLUSIONS. The selective 
was initially designed as a mean of broadening students’ knowledge of anatomy and deepening their 
appreciation of different variations through ultrasound. In doing so it developed skills of critical appraisal of 
scientific literature, team work, leadership and professionalism. Within increasingly crowded medical curricula, 
selectives offer a means of delivering objectives that remain “hidden” elsewhere.

DEVEAU, Kathryn M., Jennifer BRUECKNER-COLLINS, Nicole R. HERRING. Department of Anatomical Sciences 
and Neurobiology, University of Louisville School of Medicine, Louisville, KY 40202, USA.

Using Fresh Tissue Cadavers to Teach FAST Exam.

INTRODUCTION. The FAST exam (focused assessment with sonography of trauma) was developed for rapid 
and accurate diagnosis of fluid accumulation in the body cavities due to blunt force trauma. This exam’s 
efficacy, reliability and efficiency are well documented. However, training for the FAST exam relies on practice 
on uninjured (normal) volunteers or instances of real emergencies. To circumvent the limitations of these 
training scenarios, we used fresh tissue cadavers to demonstrate the FAST exam. METHODS. Five fresh tissue 
cadavers were procured from the U of L Willed Body Program. A midline incision was made in the abdominal 
wall and the standard FAST procedure was performed. To aid in visualizing underlying structures, internal 
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organs (i.e. kidney, spleen, and liver) were manually palpated whilst imaging. Once viscera and potential 
spaces were identified, 80 – 120 mL of water were injected with an 8” needle to expand the peritoneal 
and pericardial potential spaces. RESULTS. Initial identification of the peritoneal and pericardial potential 
spaces was challenging, but manipulation of the internal anatomy, via the midline incision, resulted in rapid 
localization of these potential spaces. Injecting 80-120 mL of water sufficiently expanded potential spaces 
for identification and videographic documentation. CONCLUSIONS. With fresh tissue cadavers, both the 
overlying surface anatomy and underlying viscera can be easily palpated and manipulated, allowing for a 
deeper understanding of the relationship between the structures’ three dimensional anatomy and the image 
seen on the monitor. Imaging during the injection of fluid furthered our understanding of fluid movement 
into potential spaces and allowed the expansion of these spaces to be witnessed in real-time. SIGNIFICANCE. 
Ultimately, utilizing fresh tissue cadavers as an instructional tool resulted in a holistic understanding of the 
anatomy of the FAST exam.

ENDERS, George C.1, Xioaming ZHANG, 1, and Kirk MILLER, 2, 1 Anatomy and Cell Biology, 2Radiology, U. of 
Kansas School of Medicine, Kansas City, KS 66160, USA.

Incorporating CT Scan Images of Cadavers in Human Anatomy Lab Dissections.

INTRODUCTION. In order to help medical students’ understanding of 3-dimensional relationships of human 
body and increase students’ ability to interpret radiological images we submitted 10 cadavers to axial 
computed tomography (CT), and used the CT images alongside with their cadaver dissection. RESOURCES. 
Pre-embalmed cadavers were bagged and transported to the KU Hospital outside clinical hours and scanned 
on General Electric LightSpeed VCT CT scanner. After scanning, cadavers were returned to the anatomy 
morgue for embalming. The DICOMs of the CT scans were labeled by a medical student employed over the 
summer under the supervisions of CT technicians.   Key structures in the head, thorax, abdomen, and pelvis 
were labeled with callout-lines using a GE Advantage workstation. The labeling was checked by either a board 
certified radiologist or an anatomist for accuracy. DVD discs containing both labeled and unlabeled images 
were transferred onto computers within the gross labs. Santesoft DICOM readers were used by the students 
to display the CT images. DESCRIPTION. Only about 30% of the cadavers used by medical students in the class 
were imaged. The image quality obtained from the cadavers was significantly poorer than that from living 
individuals. Therefore, structures of the distal extremities were rarely labeled. SIGNIFICANCE. No medical 
student survey data is currently available as the students are still performing dissections. Generally, the DICOM 
CT images have not been extensively viewed by medical students who have been so focused on learning and 
performing the cadaveric dissections. We expect that these CT images may be used more during reviews and 
preparations for lab exams. (Sponsored by the Medical Alumni of the KUSOM.)

FOSTER, James D. and Eric JOHNSON.  Division of Anatomy and Molecular Medicine,  Alabama College of 
Osteopathic Medicine, Dothan, AL 36303, USA.

Improving Medical Neuroanatomy Through Laboratory Modules Generated Using Adobe Captivate.

INTRODUCTION. We have previously proposed to use interactive computer-based laboratory Neuroanatomy 
Learning Modules created using Adobe Captivate to facilitate teaching and learning of medical Neuroanatomy 
in a manner similar to what is done for our histology labs. RESOURCES. We developed 5 Neuroanatomy 
Learning Modules for our Neuroanatomy course. These modules were used in a student-directed small group 
setting followed by individual study. The results of the quiz integrated in the Neuroanatomy Learning Modules 
were submitted as a Certificate of Completion.Following completion of the course, closed-ended and open-
ended survey questions were administered to assess student&rsquo;s perception on the effectiveness of the 
modules in facilitating their learning. DESCRIPTION. The objective of this study is to assess the effectiveness 
of these Neuroanatomy Learning Modules in the neuroanatomy laboratory course. It was anticipated that the 
implementation of the modules would help in the retention and learning of neuroanatomy. SIGNIFICANCE. 
We report on the creation and incorporation of interactive Neuroanatomy Learning Modules into our 
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Neuroanatomy lab course. In our online end-of-course survey, students expressed their appreciation for the 
modules, requested longer lab time, and more neural pathway exercises. Unexpectedly, the class was divided 
with a large group expressing that they would prefer to complete these modules individually while another 
large group would prefer to complete these modules as a group. Our results suggest that these neuroanatomy 
modules are effective and enthusiastically embraced by the students.

GOODMURPHY, Craig W., Anthony P. TRACE, Felicia M. TORENO, Carrie A. ELZIE, Barry J. KNAPP. Pathology & 
Anatomy, Eastern Virginia Medical School, Norfolk, VA 23501, USA.

Clinical Revival of Anatomy: Lessons Learned Incorporating Ultrasound into Human Anatomy Labs.

INTRODUCTION. Some argue that anatomy lab has lost relevance with sophisticated computer substitutes. 
Recently, ultrasound (US) technologies have been changing how medicine is practiced. Evidence that 
clinicians can improve patient outcomes using US are mounting. Rather than seeing US as a threat to the 
anatomical sciences we embraced the integration of US into the Anatomy lab as a revival opportunity for 
clinical relevance and administrative support. RESOURCES. For the past 4 years the Department has developed 
faculty training, US phantoms and worksheets as an integral component of the US curriculum. The study 
involved the use of 9 GE Logiq-E machines, 30 V-Scan handhelds and 12 MTurbo Sonosites. DESCRIPTION. 
Each class consisted of 150 M1 students divided into 8 subgroups with one student from each table. During 
dissection labs the subgroups rotated into an adjacent US room for a 45-min skills session with 6 stations and 
3-4 students per machine. There was an introduction by a facilitator and a worksheet. One point was available 
simply for handing in the worksheet. Faculty training occurred in private sessions and was encouraged during 
scanning sessions involving clinicians. Pretests, post-tests and objectively structures clinical exams were used 
for assessment of student knowledge and skills while pre and post surveys were used for attitudinal feedback. 
SIGNIFICANCE. Student satisfaction with the curriculum was high and 88% felt they wanted more US. 
Participant knowledge increased significantly from the pretest to the post-test, (p = .0001). Skills assessments 
for parasternal long axis and hepatorenal views were improved with many capable of acquiring clinically 
acceptable images by the end of the anatomy course. More important, was the less measurable benefits 
such as: Increased clinical ties, increased departmental support, and the opportunity to engage students in 
anatomy using dynamic and investigative learning.

GOODMURPHY, Craig W., Anthony P. TRACE, Katie VAN WINKLE, Jordan D. GOODMURPHY, Carrie A. ELZIE. 
Pathology & Anatomy, Eastern Virginia Medical School, Norfolk, VA 23501, USA.

Scaling Up Ultrasound Training Using 3D Printers and Fixed Donor Materials.

INTRODUCTION. Residency training is the most common way of teaching point-of-care-ultrasound (POCUS) 
but it is finding its way into undergraduate medical training. There are problems of scale when moving from 
small residency programs to large medical classes. This applies pressures to faculty that deliver the curriculum, 
and also creates financial and logistical problems with expensive training tools such as phantoms and skills 
trainers. The problem was addressed in the current study by using existing resources available in the anatomy 
lab. RESOURCES. Tissues were harvested from several regions of embalmed donors. These included: strap 
muscles, thyroid, kidney, spleen, gallbladder, liver, and the appendix and a dissected shoulder with rotator cuff 
muscles. The thyroid and strap muscles were mounted on a 3D printed larynx and proximal trachea. Silicone 
molds of each region were used as the form for each region appropriate for the anatomical specimens. 
DESCRIPTION. By combining the ballistic gel with the organ and the regional silicone mold we were able 
to produce a series of translucent anatomically accurate phantoms that were sonographically suitable for 
training early learners in POCUS scanning. By being able to see the organs being scanned it was an advantage 
for learners to solidify both their scanning skills as well as their sonoanatomy. SIGNIFICANCE. Ultrasound 
is a difficult skill to master and requires meaningful and repetitive practice on the part of the learner. By 
producing a series of clinically relevant and visible US phantoms and trainers students and faculty are able 
to scan without the need for standardized patients or expensive commercial trainers. These trainers also 
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allow students the opportunity to scan independently without further taxation on curriculum time as they 
repeat and master the skill of ultrasound. More importantly it is a way to increase learning while being a good 
steward of the special gifts provided by donors.

GREENE, Sarah J. 1, Alison K. HOWE2, Lee ROSEN2.  1Department of Pathology and Anatomy, Morehouse School 
of Medicine, Atlanta, GA 30310 , USA. 2Office of Medical Student Education, University of Vermont College of 
Medicine, Burlington, VT 05405, USA.

Student Responses to Dissection of Whole Body Anatomical Donors.

INTRODUCTION. For students studying anatomy, dissection of the human body can elicit a wide range of 
intellectual and emotional responses that are subject to change over the duration of a course. This study 
expands upon a 2013 pilot study, addressing the following questions: 1. How do emotions and attitudes 
change over a dissection course? 2. Does emotionality surrounding human dissection correlate to exam 
performance? 3. What methods and resources are helpful in adjusting to anatomical dissection? METHODS. 
First-year medical students enrolled in the 2014 Human Structure and Function course at the University 
of Vermont (UVM), and in the 2015-16 Organ Systems 1, 2, & 3 courses at Morehouse School of Medicine 
(MSM) were given a series of 4 (UVM) - 5 (MSM) surveys across the first-year curriculum. Data were gathered 
on age, gender, previous experience with donors, and recent loss of a loved one or friend. Surveys included 
questions about the experience of various emotions, using a Likert scale, and questions about the usefulness 
of resources, individual methods for adjusting to dissection, attitude toward donation, and feelings toward 
the personhood of donors. Responses were followed longitudinally and matched with anatomy grades. 
SUMMARY. Data from MSM studies are still being collected. Preliminary results from UVM indicate that recent 
loss of a loved one or friend may elicit more negative emotions at the conclusion of the course. A trend of 
decreased reports of anxiety and nervousness early in the course was demonstrated, as well as a trend of 
increasing desire to avoid lab and corresponding decrease in desire to work with human tissue across the 
course. CONCLUSIONS. Data are still being analyzed with regard to practical grades for UVM students, and for 
all MSM data. Preliminary data support previous pilot study results, suggesting that differences in emotionality 
exist across groups and change over time.

HATCHER, April R. and Sikandar K. NIAZI. Department of Anatomy and Neurobiology, University of Kentucky, 
Lexington, KY 40536, USA.

Student Techniques and Attitudes Toward Learning in a Large Undergraduate Anatomy Course.

ININTRODUCTION. Studies have shown that developing an awareness of one’s own thinking and learning 
process can itself impact learning outcomes. Students’ ability to monitor their own learning preferences 
and to assess these strategies is referred to as self-regulation and is an important skill for effective learning. 
RESOURCES. Students in a large undergraduate systems-based anatomy course completed a series of “Blue 
Book Assignments” throughout the spring semester. This course is divided into four units of systems-based 
anatomy. Two hundred sixty students included reflections on topics including their goals for the course, how 
they studied (e.g., how many hours, methods) each module, specific strategies for changing their study habits 
in response to exam performance, reactions toward in-class engagement activities, and self-assessment on 
their progress toward defined goals. In addition, students completed drawings of key anatomical structures 
before/after class to reinforce the foundational content, applied anatomy through clinical correlations, and 
created their own questions/anecdotes for understanding and memorizing the content. DESCRIPTION. To 
characterize student’s self-reported approaches to learning anatomy in a large-format course and the impact 
of self-reflection on their academic performance. SIGNIFICANCE. This study provides details on how students 
prefer to tackle anatomy concepts and how their learning approaches vary based on their performance from 
unit to unit. This may benefit anatomy educators of large undergraduate courses by providing a baseline of 
recommendations for approaches to learning the material.
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HATCHER, April R. and Andrew S. DEANE. Department of Anatomy and Neurobiology, University of Kentucky, 
Lexington, KY 40536, USA.

Teaching Anatomy to Visually Impaired Students: Studies in Undergraduate and Professional Curricula.

INTRODUCTION. The study of anatomy is a visually-charged discipline. Educators routinely use two and 
three-dimensional images/models to communicate the structural organization of the human body and to test 
comprehension of the material. Here we describe a variety of pedagogical approaches for teaching visually 
impaired students in an undergraduate systems-based anatomy course and a professional dissection-based 
regional curriculum. RESOURCES. To aid the undergraduate student in the systems-based approach, the 
instructor, in concert with the Disability Resource Center, utilized the following methods: anatomy models to 
palpate the structures discussed in lecture, audio lecture recordings, American Printing House for the Blind 
Anatomy Atlas, customized supplemental 2D tactile images printed from a thermal paper expansion machine 
and labeled with Braille, Wikki Stix made of hand-knitting yarn infused with wax for vascular branching 
and nerves, a series of open-ended quizzes/reflective essays, and independent text-to-speech exams. The 
curriculum for the physical therapy student varied due to the graduate level content and necessity for cadaver-
based instruction. This student did not have a complete loss of vision and so was able to use sight-enhancing 
tools including a closed-caption video magnifier for lecture content, a low vision magnifier (Jordy glasses) and 
Eschenbach MaxTV binocular glasses to assist with comprehension of spatial structures in the gross anatomy 
lab. DESCRIPTION. To offer a comprehensive understanding of the human body to visually impaired students 
on two different education tracts. SIGNIFICANCE. These case studies describe specific approaches for providing 
a customized, comparable anatomy experience for visually impaired students. Here we describe the obstacles 
and successes of each approach.

JENSEN, Mark O., Robert P. STICCA, Thomas H. QUINN. Department of Surgery, University of North Dakota, 
Fargo, ND 58102; and Department of Biomedical Sciences, Creighton University, Omaha, NE 68102, USA.

Preparing Residents for Surgery.

INTRODUCTION. Surgery residents are entering surgery residency with a deficient understanding of surgical 
anatomy according to Program Directors in Surgery. Surgery residents are finishing general surgery residency 
with a significant lack of confidence in performing a variety of open operations according to survey results 
of chief residents. Preparing Residents for Surgery provides hands-on training of open operations in a 
simulated operating room environment which improves the confidence of surgical residents in performing 
open operations. RESOURCES. Fundamentals of laparoscopic surgery (box trainers), advanced laparoscopic 
techniques (LapSim), endoscopic techniques (GI/Bronch Mentor) all are simulators which have training 
programs and equipment used to assist training of surgical residents. The effectiveness of training surgical 
residents in a hands-on realistic environment is well recognized. Preparing Residents for Surgery is a 
comprehensive curriculum which teaches open operations on cadavers to surgical residents. DESCRIPTION. 
Since no specifically designed resource existed to teach open operations in a cadaver lab, a ten chapter 
illustrated book entitled Preparing Residents for Surgery has been written. It is a coherent order of instruction. 
It is also modular. If a resident or group of residents needs to concentrate on an area, that chapter can 
be addressed without step-wise work through other chapters. This is important when surgical program 
directors are considering implementation of this course. SIGNIFICANCE. Teaching open surgical procedures 
with an emphasis on surgical anatomy, technique, and strategy in the cadaver lab should be the next step 
in simulation for surgical educators. Preparing Residents for Surgery is a bridge between the expertise of 
anatomists and surgeons which meets a documented need for surgical training in context.
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KELLY, Terrence J., and Alla G. BARRY. Missouri Southern State University, Joplin, MO 64801, USA.

Psychosocial Impact of Dissection Room Experience on Undergraduate Students.

INTRODUCTION. To help students better prepare for medical education, a cadaver dissection suite was 
installed on the Missouri Southern State University campus. For most students, working with cadavers may be 
accompanied by feelings of apprehension and various psychosocial impacts. Previous data suggest a negative 
relationship between participation in cadaver-based education and willingness to donate due to perceived 
mistreatment and disrespect of cadavers. A longitudinal study of undergraduate students at MSSU (n=92) was 
conducted evaluating for these impacts. The idea of respect for cadavers as “first patient” was emphasized 
throughout these courses. METHODS. Students taking cadaver-based courses were surveyed during the first 
and last weeks of class. Willingness to donate was asked in a yes/no format and using a 1-5 Likert scale. In 
the follow-up survey, students were also asked to rate helpfulness of learning tools used in anatomy courses 
and express their opinion about treatment of cadavers. The survey included demographic factors of gender, 
age, and major. Data were analyzed using Statistical Package for Social Sciences software. SUMMARY. Use 
of prosected cadavers in anatomy courses was rated as the most helpful learning tool. Results showed no 
correlation between cadaver-based education and willingness to donate whole body (p=0.659). However, 
76.1% would support a loved one’s decision to donate whole body and 98.9% of respondents believed the 
cadavers were treated with respect. A significant increase (p<0.0001) in willingness to donate organs was also 
seen longitudinally. CONCLUSIONS. Results reveal that dissection room experience increases willingness to 
consider organ donation and does not influence willingness for whole body donation.

KRASZPULSKA, Barbara. Department of Neuroscience, Cell Biology and Physiology, Wright State University, 
Boonshoft School of Medicine, Dayton, OH 45435, USA.

Difficulties and Discomfort Experienced by Medical Students Performing Cadaver Dissection.

INTRODUCTION. At most medical schools cadaver dissection is performed by firs-year medical students. For 
a majority of them it is an emotional, physical and mental challenge. The purpose of the presented study 
was to assess what, in students’ opinion, was the most difficult and the most uncomfortable body region 
to dissect. METHODS. An anonymous and voluntary survey (IRB exemption 4539) was distributed to the 
first-year medical students from Boonshoft School of Medicine, WSU in 2011-2014. The study population 
consisted of 419 students (210 male, 209 female) who completed full cadaver dissection during the Human 
Structure course. The survey asked for demographic information and contained questions about students’ 
perception of cadaver dissection. SUMMARY. Of all participants only 9% reported not having difficulties 
dissecting the human body. For 28% male and 22% female the most difficult was head dissection, particularly 
infratemporal and pterygopalatine fossa. The second challenging area to dissect was neck (18% male, 
22% female), specifically the posterior triangle. Some students perceived hand and pelvic region as the 
most difficult to dissect (12% and 9% of all participants respectively). Students felt most uncomfortable 
dissecting the face (49% female, 37% male) and external genitalia (35% male, 21 % female). Male students felt 
particularly uncomfortable dissecting the same gender genitals. Hemisection of the pelvis was perceived as 
uncomfortable by 22% of students. About half of male students (52%) and 38% female students didn’t feel any 
discomfort performing cadaver dissection. CONCLUSION. Existing findings could be used to improve the most 
difficult cadaver dissection by providing more specific guidelines and instructions for students before they 
approach the cadaver table. Presented data may also help to reduce student’s discomfort, e.g. by replacing 
dissection of the most uncomfortable regions with prosected materials.
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KUMAR, Madan1, and Lisa A. BROOKS2. 1Government Ayurveda College Thiruvananthapuram, Department of 
Rachana Shareera (Anatomy), Thiruvananthapuram, KL, 695005, India; 2University of California at Berkeley, 
Department of South and Southeast Asian Studies, Berkeley, CA 94705, USA.

Teaching Anatomy in Historical Perspective: Integrative Ayurvedic Education in Kerala.

INTRODUCTION. Ayurveda is an officially recognized form of traditional medicine taught in public and private 
Ayurvedic Medical Colleges in India. Students learn an integrative combination of contemporary anatomy 
and traditional ayurvedic anatomy. Structure, function and pathology are intimately connected in Ayurveda 
and traditional anatomical knowledge is essential to successful diagnosis and treatment. While students 
have access to cadaver dissection and clinical anatomy textbooks with interactive DVDs they have no visual 
representations of ayurvedic anatomy to assist in their learning. RESOURCES. Students were coached in the 
production of three-dimensional anatomical models based on the Sushruta Samhita, a required curricular 
surgical treatise from the 4th century. Using a variety of materials they constructed representations of 
Sushruta’s description of the arterial, venous, skeletal, articular, and integumentary systems, visceral organs, 
and a simulation of the method of hydro-dissection described in the ancient text. A post-project assessment 
revealed that students gained an experiential understanding of the material bases of ayurvedic theory that 
they could apply to other fields of study, such as surgery and gynecology. DESCRIPTION. The goal was to 
improve students’ understanding of ayurvedic anatomy by translating Sanskrit descriptions of the body 
into three-dimensional models in order to enable them to use an integrative combination of contemporary 
and ayurvedic anatomical knowledge in patient diagnosis and treatment.  SIGNIFICANCE. The experiential 
learning process of translating texts into models provides students with a tangible representation of ayurvedic 
anatomy to integrate into their anatomical knowledge and future medical practice. For contemporary 
anatomists, these representations illustrate an early Indian functional anatomy of the body and an example of 
dissection technique in historical and cross-cultural perspective.

LAMBERT, H. Wayne1, Jessica J. LEAR1, and Matthew J. ZDILLA2,3. 1Department of Neurobiology and Anatomy, 
West Virginia University School of Medicine, Robert C. Byrd Health Sciences Center, Morgantown, WV 26506, 
USA; 2Department of Natural Sciences and Mathematics, West Liberty University, West Liberty, WV 26074, USA; 
3Department of Graduate Health Sciences, West Liberty University, West Liberty, WV 26074, USA.

Elliott Coues: The Most Famous Anatomist of the 19th Century?

INTRODUCTION. Elliott Coues (1842-1899) was one of the premier American scientists of the late nineteenth 
century, making expansive contributions to the fields of ornithology, zoology, and even frontier history. His 
expansive scholarly work included books that changed these fields of study, including Key to North American 
Birds, Checklist of North American Birds, Fur-Bearing Animals, and The Journals of Lewis and Clark. Moreover, 
Dr. Coues was the first person to describe and document a plethora of new bird, rodent, insect, and mammal 
subspecies, several of these animals now bear his name. His prodigious output led to him being the youngest 
person (at age 34) elected to the National Academy of Sciences. RESOURCES. A thorough review of Dr. Coues 
substantial scientific output was undertaken, paying particular attention to his contributions in human 
and comparative anatomy. DESCRIPTION. Though mostly known for his lasting impression in ornithology 
and zoology, Dr. Coues was also an experience military surgeon who used his extensive knowledge of 
comparative anatomy to diversify his career. From 1877-1886, he served as Chair of Anatomy of the National 
Medical College at Columbian College (now George Washington University). In this role, he taught medical 
students human anatomy with an emphasis on evolution and comparative anatomy, stressing dissection 
and documentation of anatomical variants. Interestingly, his 1887 book Neuro-Myology proposed a new 
nomenclature system for human anatomy. Though not well-received by anatomists of the time, some of his 
proposed changes are in use today. In 1884, he also proposed a new numbering system for the spinal nerves 
to eliminate student confusion. These contributions to human anatomy will be highlighted as well as his vast 
impact on comparative anatomy. SIGNIFICANCE. This historical review will introduce clinical anatomists to the 
prodigious scholarly efforts and publications of Elliott Coues, highlighting his love of anatomy.
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LITVINOVA, Katerina and Alix PRUZANSKY. Ross University School of Medicine, P.O. Box 266, Roseau, 
Commonwealth of Dominica, West Indies.

Observational Cadaveric Study as a Horizontally Integrated Teaching Tool in Medical Education.

INTRODUCTION. Systems-based curricula have dominated medical school education over the recent decade, 
but anatomy has largely remained separate from this integration. Cadaveric dissection provides opportunity 
to incorporate anatomy, histology, microbiology, pathology, and clinical medicine into the early training of 
physicians. Second year medical students can derive great benefit by re-visiting the anatomy lab to gain richer 
understanding of disease processes. RESOURCES. Ten female cadavers from Ross University School of Medicine 
anatomy lab were examined for cervical, uterine, and ovarian pathology by students with particular interest 
in obstetrics and gynecology. Students reviewed pelvic anatomy and learned actual surgical techniques 
used to perform hysterectomies and cervical cone biopsies under guidance of a reproductive surgeon. 
Students processed harvested tissue, performed H&E staining along with HPV assays, and interpreted slides 
with pathologists. Through literature review and active discussion, faculty helped students relate the clinical 
relevance of observational cadaveric study to general trends in obstetrics and gynecology. DESCRIPTION. 
To use observational cadaveric study to develop a horizontally integrated approach for helping second year 
medical students concatenate subject matter over several medical disciplines and gain richer insight into the 
pathophysiology of reproductive disease. SIGNIFICANCE. Observational cadaveric study encourages active 
learning and facilitates basic and clinical science integration. Furthermore, integrative research opportunities 
not only benefit the student, but also fortify an institution’s research profile while optimally utilizing gross 
anatomy lab resources.

MEYER, Carolyn A. and Tod R. CLAPP. Biomedical Sciences, Colorado State University, Fort Collins, CO 80523, 
USA.

Utilizing Case Studies in Anatomical Education.

INTRODUCTION. Case studies provide an effective method to engage students and develop their critical 
thinking skills. Using case studies in anatomical education encourages students to incorporate knowledge 
from a variety of scientific backgrounds and apply a wide breadth of anatomical knowledge. We believe 
students need practice developing these valuable skills earlier in their educational career, particularly prior 
to reaching professional school. RESOURCES. We have incorporated case studies to correlate structural 
importance to functional significance in human gross anatomy, at both the undergraduate and graduate level. 
Two courses, spanning one semester, have incorporated case studies to increase the retention, breadth, and 
depth of anatomical study. DESCRIPTION. Students in cadaveric-based human gross anatomy courses analyze 
cases over the course of the semester that link functional lecture information with structural lab material. 
Importantly, we emphasize a systematic approach to solving these problems. This systematic approach 
involves a step-by-step process to help students first define any and all unfamiliar terms in the case, establish 
a timeline, determine the systems involved, and finally identify any components they believe are unique and 
may contribute to the underlying pathology. SIGNIFICANCE. Professional school applicants are increasingly 
favoring our cadaver-based anatomy courses. While the skills developed in the gross anatomy laboratory 
help to prepare them for professional school, the critical thinking skills that these students are developing 
will improve their performance in the classroom and also be invaluable as future members of the health care 
community.
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MILLER, Michael.  Department of Anatomy, Touro College of Osteopathic Medicine, Middletown, NY 10940, 
USA.

Supplementing Instruction in a Cadaver Dissection-based Course in Gross Anatomy with Holographic Models 
Improves Student Learning and Performance.

INTRODUCTION. Knowledge of gross anatomy is fundamental to an understanding of all health sciences. 
Innovative approaches have been devised to teach gross anatomy. A compelling approach is the use of 
computer-aided, three-dimensional holographic models.  They allow for clean, time-saving dissection, 
facilitate the ability of students to manipulate structures and appreciate anatomical relationships, and 
potentially eliminate a need for cadavers. The present study tests the hypothesis that using holographic 
models improves learning. METHODS. First-year medical students were taught gross anatomy with dissection 
of donor cadavers and manipulation of holographic models. The effectiveness of these approaches was 
assessed by comparing students’ performance on identification questions on cadavers (qC) and holographic 
models (qH). SUMMARY. Students in the top quintile of the class on practical exams performed strongly 
on qC and qH, but scored better on qH. In contrast, performance by students in the bottom quintile was 
markedly uneven; they scored significantly better on qH than qC. It is noteworthy that students in the top 
quintile scored significantly higher on the biological sciences section of the Medical College Admission Test 
(MCAT) than students in the lowest quintile. In contrast, the students in the lowest quintile had significantly 
higher scores on the verbal section of their MCATs. CONCLUSIONS. The availability of different approaches for 
presenting gross anatomy improves the success of students in mastering the material, particularly for students 
struggling with the information. The use of holographic models apparently reaches students who may not 
be able to master the material using traditional approaches. This may be linked to potentially predictive 
information gleaned through performance on the MCAT, i.e., the relatively poorer performance by the 
students in the bottom of the class on the biological section.

MOISIO, Kirsten C., Colleen HALLINAN, Rachel KRUPSKI, and Christina SUH.  Physical Therapy and Human 
Movement Sciences, Feinberg School of Medicine, Northwestern University, Chicago, IL 60611, USA.

Human Anatomy in Physical Therapy Education: A Survey.

INTRODUCTION. The purpose of this study was to investigate how human anatomy education is being 
delivered in PT programs across the US. METHODS. A 35-question survey was created using Survey Monkey 
and was sent electronically to 222 accredited PT programs. Instructions were given so the primary course 
instructor or course director completed the survey. The survey contained 4 sections: demographics, lecture 
and lab content and methodology, ethics, and inter-professional activities. Questions were largely multiple-
choice format with open-ended questions at the conclusion of each section to allow for more detailed 
answers. SUMMARY. Data from 108 programs (49% response rate) were analyzed. Fifty percent of respondents 
were from public institutions, 46% from private non-profit, and 4% private for profit. Thirty-five percent 
of primary course instructors had a PT degree, while the highest earned degree for the majority was PhD 
(76%). Most respondents were at the associate professor or professor level (62%). On average, 58 hours were 
dedicated to delivering lecture material and 92 hours for lab content. With regard to utilization of cadavers 
in lab, 45% utilized dissection only, 43% dissection + prosection, 11% prosection only, and 1% did not utilize 
cadavers. Average cost for cadavers was $1,938. Technology was present in lab with 68 out of 98 respondents 
listing computers, iPads, or camera viewing equipment. The most commonly used dissector was Grant’s (42 
out of 88) followed by 26 using an in-house dissector, 12 using Thieme MyCourse, and 30 using “none” or 
“other”. The majority (68% of programs) had a closing ceremony, with less than half of these (37%) involving 
the donors’ families. About half (48%) of programs indicated inter-professional activities within the anatomy 
course. CONCLUSIONS. Lab and cadaver based activities contine to be an integral part of PT anatomy 
education. In addition, technology has become a complement to traditional lab environments.
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NAUSHEEN, Fauzia, Ghaith AL-EYD, Alfred TENORE, Mohsin YAKUB, Robert SUSKIND. Department of Medical 
Education, California University of Science and Medicine, School of Medicine (CalMed-SOM), Colton, CA, 
92324, USA.

Restructuring the Laboratory Experience of Anatomy to Enhance its Clinical Usefulness and Long-Term 
Retention.

INTRODUCTION. With the introduction of clinical sciences in yr 1 the style of teaching anatomy has changed 
from the more traditional using dissection to the implementation of more clinical-related methodologies. 
Currently most schools use body painting, peer physical examination and imaging techniques to study 
human body structures. Ultrasonography (US) has advanced rapidly as an instructional method, especially 
in such courses as clinical skills & anatomy because of its non-invasive nature and wide use in clinical 
practice. RESOURCES. CALMED-SOM is using an innovative clinical presentation-based curriculum with 
dynamic-learning modules where students are involved with clinical cases from day 1 of their education. To 
complement this approach, a multimodality teaching model has been developed for the anatomy lab. Along 
with the use of traditional teaching methods, anatomy is also introduced to the student through the use of 
radiologic and US techniques, and the execution of clinico-anatomical procedures. DESCRIPTION. Students 
attend US sessions as a major component of every system-based course performing relevant US-guided 
anatomical procedures on cadavers/simulators to enhance knowledge of surgical anatomy, eg. paracentesis 
in GI course & knee aspiration in MSK course. In yr 1 students will be assessed on imaging and dissection 
specimens using an OSPE, whereas in yr 2 they will be assessed on their skills to perform specific US exams on 
standardized patients/simulators. At the end of every course, students will fill a questionnaire exploring their 
experience, satisfaction & performance. At the end of yr 3 an additional questionnaire will evaluate how much 
the US sessions in yrs 1-2 helped them in their clinical rotations. SIGNIFICANCE. Reinforcing anatomy teaching 
with US training and pertinent anatomical procedures early in the curriculum will better prepare students to 
meet the challenging diagnostic and safe practice requirements needed in the clinical years.

NELSEN, Sylvia, Steven MATSUMOTO, Cameron WALKER, and William CAMERON.  Oregon Health & Science 
University, Portland, OR, USA.

Flipping the Anatomy Laboratory.

INTRODUCTION. Curriculum reform and cognizance of differing learning styles are prompting educators to 
adopt innovative teaching methods encouraging student engagement and integration of basic and clinical 
sciences, often with reduced contact hours. To accomplish these goals, we designed and implemented an 
anatomy curriculum that utilizes a flipped classroom technique in which all face-to-face instruction occurs 
in the anatomy laboratory.  RESOURCES. A successful flipped classroom experience involves clear learning 
goals and materials for effective independent study and opportunities for learners to discuss, clarify, and 
apply what they have learned.  Advanced technology for resource development, student access to resources, 
and in-lab delivery have facilitated development of a flipped classroom method for gross anatomy teaching. 
DESCRIPTION. The gross anatomy course content was first organized into modules. For each module, learning 
objectives were defined and materials were assembled to facilitate learning of the objectives:  readings from 
a text and dissector, lecture videos, cadaveric prosection and “Dissection How-To” videos, and an individual 
pre-class quiz. Students access materials via a course management system to complete the learning objectives 
and quiz before each lab session. Upon arrival in lab, they complete the same quiz in small groups and begin 
their dissection. During the session, two case studies with accompanying questions are presented at intervals 
that the students work through in small groups. The quiz and each case study is discussed with the whole 
class. Finally, the students are asked to identify and tag a list of structures on their own dissections and present 
their tags to one of the faculty members. SIGNIFICANCE. We have developed a flipped classroom format 
for teaching gross anatomy to learners from various healthcare professions that engages students in active 
learning and integrates the content into a clinical context.
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NGUYEN, Sarah E.1, Christopher R. DOXEY1, BreAnna HUTCHINSON1, Amanda L. NIELSON1, Joseph L. NGUYEN1, 
Tom GOLIGHTLY1, C. Brock KIRWAN1,2, and Jonathan J. WISCO1,2. 1Brigham Young University, Provo, UT 84602, 
USA; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

The Effect of Students’ Emotional Maturity on Their Perception of Test Question Fairness: An fMRI and Focus 
Group Study.

INTRODUCTION. Undergraduate students hope exams are a reasonable evaluation of what they learned, but 
often express frustration that exams are not “fair” despite professors’ attempts to create good assessments. Our 
study examines the relationship between students’ emotional quotient (EQ) and perception of assessment 
fairness. METHODS. Undergraduates recruited from various colleges within BYU took an ACT-style multiple 
choice test and the Mayor-Salovey-Caruso Emotional Intelligence Test (MSCEIT). Upon completion of 
these two tests, students participated in an fMRI scan using the ultimatum game as the baseline stimulus, 
compared with rating the ACT questions as fair or unfair. Then, participants discussed the 5 most contested 
questions in a focus group, followed by another fMRI scan. SUMMARY. We performed a pairwise comparison 
of brain activation for “fair” compared to “unfair” responses for both tasks. The ultimatum game showed 
greater activation for “fair” responses in regions involved with decision-making, limbic system, memory, and 
association regions. The test question task showed greater activation for “unfair” responses in prefrontal, 
insular, and parietal areas. Themes were extracted from the focus group data using grounded theory analysis. 
Subjects rated questions as fair if the stem or passage explicitly stated the answer or if test-taking strategies 
could lead to the correct answer. A subject’s background knowledge and comfort with the topic being tested 
was positively associated with perception of question fairness. Interestingly, EQ has more impact on how 
adamantly students defended their opinion and perseverated on their ideas than on their rating of fairness. 
CONCLUSIONS. The brain recruits different networks to process perceptions of fairness, depending on the 
cognitive task. Perception of fairness seems more impacted by a student’s background knowledge and 
comfort level with the subject being tested.

PETERSON, Dana L.1, Janet HOLLIDAY1,2. 1Department of Anatomy and Neurobiology, Northeast Ohio Medical 
University, Rootstown, OH 44272, USA. 2 Assistant Dean of Curriculum, College of Medicine, Northeast Ohio 
Medical University, Rootstown, OH 44272, USA

Do Spatial Skills Affect Performance on Standardized Entrance Exams and Academic Success in the Pre-Clinical 
Years for Health Professional Students?

INTRODUCTION. Spatial skills have been shown to be correlated with undergraduate student’s success in STEM 
majors.  These skills may also be particularly important for high achievement in medical school, where the 
extrapolation of 2-dimensional images to 3-dimensional patients becomes increasingly important. Subsets of 
students, like females, historically have been shown to score lower on specific tests for spatial skills. METHODS. 
This longitudinal pilot study began in 2014, has now enrolled over 400 participants. Students take a pre-test 
of rotational skills (Revised Vandenberg and Kuse Mental Rotation Test, Peters, et al., 1995) at the beginning 
and conclusion of their first year of medical and pharmacy training. SUMMARY. In our institutional student 
sample, female medical and pharmacy students scored significantly lower than males in both spatial skills 
and on standardized entry exams (MCAT, PCAT). Spatial skills for both medical and pharmacy students are 
significantly correlated with these entrance exam scores. Spatial skills for both student populations are also 
correlated with other specific standardized exams administered during the pre-clinical years (NBME subject 
exams). CONCLUSIONS. Although both male and female health professional students made incidental gains in 
their spatial skill abilities via traditional pre-clinical curricular programming, specific training targeting spatial 
skills improvement for both pre-health undergraduate majors and matriculating health professional graduate 
students should be considered in future curricular models.
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PLATT, Kristen M. and Brian R. MACPHERSON. Department of Anatomy and Neurobiology, University of 
Kentucky, Lexington, KY 40536, USA.

Student and Instructor Implementation of Coloring as an Instructional Tool in Health Sciences Gross Anatomy.

INTRODUCTION. Coloring has been used in a regional gross anatomy course for Physician Assistant and 
Physical Therapy students at the University of Kentucky for many years. However, recent technological 
advances and shift of student preferences are altering the trajectory of this tradition. METHODS. Students 
completed an online survey at the end of the semester during which they took the course. Various questions 
regarding their preferences for instruction were included in the survey. Results involving the use of paper 
notes, color, and material delivery were tabulated over the last three consecutive years for the current study. 
In addition, data from the spring 2016 semester will be included. SUMMARY. When surveyed, most of the 
students over the last three years prefer to obtain their notes in a bound pack (71.2%), as is the typical way 
they have been delivered. Only 5.6% would choose to download the notes, while the remainder prefer 
having an option. For their study & learning purposes, 81% of students state that they prefer to use notes 
that are, “page-like with color/notes that I add during lecture,” as opposed to, “downloadable PDF documents 
that I annotate on my iPad/tablet (6%),” or, “downloadable PowerPoints annotated by the professor (13%).” 
Many of the students comment on their positive view of coloring during class. In addition, the instructors in 
the course currently use various teaching methodologies; for example, coloring with markers on overhead 
transparency, previously prepared animations in PowerPoint, and live coloring in a digital application (Doceri).  
A current project will evaluate student preference regarding these three divergent styles of material delivery. 
CONCLUSIONS. Despite available technological replacements, the study population of professional students 
prefers to use a coloring utensil and paper substrate for their lecture and study.

QUINN, Melissa.  Division of Anatomy, College of Medicine, The Ohio State University, Columbus, OH 43210, 
USA.

Student Preference for Instructional Methods in Undergraduate Gross Anatomy.

INTRODUCTION. As each student learns differently, providing students with multiple methods of instruction is 
imperative. With technological advances, as well as financial and infrastructure restraints, educational practices 
in anatomy instruction are constantly evolving. Many studies have investigated online versus traditional 
learning methods, but few have considered the impact of these approaches in undergraduate anatomy 
courses. METHODS. Study participants were students enrolled in Anatomy 2300 Human Anatomy during the 
spring semester of 2015 at The Ohio State University – Columbus Campus. The participating students’ exam 
scores for the 1) Back & Upper Limb, 2) Head & Neck, and 3) Thorax, Abdomen, & Pelvis units, along with their 
declared lecture delivery method for each unit and preferred learning style based on the Index of Learning 
Style (ILS) questionnaire, were collected. Statistical analyses were performed, including descriptive statistics, 
two-way contingency tables, multiple linear regression, and multinomial logistic regression, using SPSS 
Version 21 (IBM) for Windows. SUMMARY. Results indicated that the most commonly chosen lecture delivery 
method for all units was the online only method. However, students using the face-to-face only lecture 
delivery method had statistically significant higher examination scores in comparison to those using either 
of the other methods. Results also suggested that the sensing/intuitive domain could predict student choice 
in lecture delivery method. CONCLUSIONS. As anatomy is a hands-on, concrete science, understanding the 
lecture delivery method options available and their effectiveness for student achievement is imperative when 
developing new courses. This study adds to the understanding of student choices in instructional method and 
the impact of those choices on academic achievement in an undergraduate gross anatomy course.
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RUTLAND, Marsha D. Hardin-Simmons University Physical Therapy Department. Abilene, TX 79698 USA.

Creative Teaching Methods to Facilitate Learning in the Anatomy Lab.

PURPOSE. Physical therapy students dissect the human cadaver during their 2.5 to 3 year training while 
completing didactic work. Multiple hands-on learning experiences are available to assist in their educational 
process. This study reviews different techniques used in a physical therapy education cadaver lab. RESOURCES. 
cattle pregnancy gloves, a student’s hand and gloves, TED hose. DESCRIPTION. Students often have difficulty 
retaining dermatomal nerve patterns as well as the cutaneous innervation of the upper and lower extremities. 
They equally face difficulty remembering the brachioplexus, its nerve innervation, cord level, and muscles 
innervated. By providing students with kinesthetic, hands-on techniques such as drawing on gloves or TED 
hose, they can cement learning facts and facilitate clinical applications. It is known that students who actively 
draw and touch retain more information than just listening. SIGNIFICANCE. It behooves us as educators to 
facilitate learning experiences in the medical- health professionals. By providing rich hands-on educational 
activities that are easy to access, inexpensive, and visually engaging, students can improve their application 
skills instead of just memorizing facts.

SAKTHI VELAVAN, Sumathilatha, Sushama RICH, and Bedia CASTELLANOS.  Department of Anatomy, Touro 
College of Osteopathic Medicine, New York, NY 10027, USA.

Lab Videos in Anatomy Education: Effect On Students’ Perception and Performance.

INTRODUCTION. Anatomy education has evolved over the last millennium. The usage of audio-visual aids in 
medical education has always been rewarding. This study aims at evaluating the efficacy of supplementing 
traditional dissection based labs with video demonstration of specimens. METHODS. The study was 
conducted among first year Medical students and students of Masters Program in basic medical sciences. 
Demonstration videos were recorded and made available to the students. A Likert’s scale based questionnaire 
was completed by the students. The students’ performance in the Anatomy practical examinations before 
and after the inclusion of lab videos was compared. A follow up survey was done soon after the exam to 
assess the viewpoint of the students. SUMMARY. The students’ response showed that the videos added 
value to their knowledge. It helped them in understanding the structures in dissection lab with ease. The 
students felt less stressed out and more confident about exams. The performance of the students showed 
significant improvement in the practical examination. CONCLUSIONS. The results confirm that the video 
demonstration of specimens has a positive impact on the traditional dissection method. The effect on the 
student’s perspective is impressive and the positive outcome in the exam grades adds on to the significance 
of the teaching methodology. Integration of multimedia with dissection in the curriculum is suggested to help 
students combat the stress and improve their academic performance.

SALMI, Darren. Division of Clinical Anatomy, Stanford University School of Medicine, Stanford, CA 94305, USA.

Development of a Required Anatomy Course for Undergraduate Bioengineering Students.

INTRODUCTION.  The Schools of Engineering and Medicine at Stanford University jointly created the 
Department of Bioengineering in 2002. In 2015, the Faculty Senate approved a new bioengineering major 
for undergraduates. This also marked the first time the School of Medicine, either alone or jointly, has 
offered an undergraduate degree. The need to provide bioengineering majors with the breadth and depth 
necessary for success in their diverse field led to the development of several new courses, including “Anatomy 
for Bioengineers.”  RESOURCES.  Modalities include prosections, pathologic specimens, Anatomage virtual 
table, anatomy models.  DESCRIPTION.  The course is offered each spring quarter, and while it is open to 
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undergraduate students in any major, it serves as a core requirement for bioengineering majors. A typical day 
is made up of a lecture provided by a faculty member in the Division of Anatomy, followed by a laboratory 
session led by teaching assistants, mostly first year medical students who performed well in their required 
medical school anatomy course. The students are divided into groups of 8-10 and rotate between stations 
facilitated by the teaching assistants. Depending on the day’s topic, stations may include a review of the 
relevant bony anatomy at a full skeleton, imaging modalities, prosections of normal anatomy, or specimens 
with informative pathologies. In addition to online and practical examinations, students complete a project 
that demonstrates understanding of anatomic principles in relation to a given clinical scenario.  SIGNIFICANCE.  
This course provides an introduction to anatomy for undergraduate bioengineering students in a manner 
relevant to their field. The course’s project requirement allows for the opportunity to apply students’ 
bioengineering training to their recently acquired knowledge of anatomy. It also provides medical students 
with an opportunity to further strengthen their anatomy skills beyond their required coursework.

WANG, David and Brion BENNINGER. Medical Anatomy Center, Department of Medical Anatomical Sciences, 
Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, USA. Faculty, Orthopaedic 
Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

Can CBCT Of Maxillary and Mandibular Morphology Be Rendered Into 3D Imaging By the SECTRA Visualization 
System For Implant Surgery and Anatomy Education?

INTRODUCTION. Cone beam computed tomography (CBCT) is currently considered the Gold Standard 
imaging technique used for oral surgery implants and diagnosis. Implant surgeons would benefit from 
viewing 3D bony architecture generated from CBCT scans during pre-operative planning. SECTRA is a 
visualization system (SVS), which converts CT/MRI DICOM files into 3D imaging. The objective of this study was 
to determine if CBCT scans could be viewed in 3D by the SECTRA system. And if so, could the alveolar bone 
morphology be assessed. METHOD. Literature search was conducted regarding 3D CBCT scans with the SVS. 
Unembalmed head and neck specimens (N = 12) received CBCT scanning with Imaging Sciences International 
iCat 17-19 generating DICOM files. The files were imported into SVS (version 17.1.8.3393) using IDS version 7 
software. Specimens received surgical implants. SUMMARY. Literature search revealed no known studies. All 
12 CBCT scans were successfully converted into 3D imaging by the SVS. A midline vertical slice was performed, 
and the plane of view was modified accordingly to appreciate the maxillary ostium and underlying alveolar 
bone. The view was compared with the corresponding 2D CBCT images to ensure proper visualization plane 
location. 12 oral implant surgeons successfully placed implants from the imaging. Oral implants are the 
preferred choice of treatment for missing teeth from various pathologies. Placing a tooth implant requires 
thorough understanding of maxillary and mandibular 3D architecture. The SVS allowed the implant surgeons 
to view the surgical topography in 3D, enabling surgical planning and patient education. SVS may reduce 
the time required for preoperative planning and allow more patients to be treated. CONCLUSIONS. This novel 
study demonstrated the SVS can successfully render CBCT scans into 3D imaging, which can be manipulated 
to improve oral implant surgery and head and neck anatomy.  

WHEELER, Rachel, Natalie LANGLEY, and Beatrix DUDZIK. Lincoln Memorial University-Debusk College of 
Osteopathic Medicine, Harrogate, TN 37752, USA.

Body Donation Attitudes of Medical and Physician Assistant Students.

INTRODUCTION. Studies on body donation perspectives are a popular topic in anatomy education. Some 
studies suggest that dissecting room experiences encourage body donation, while others say that the desire 
to donate decreases after exposure to dissection. Lincoln Memorial University-DeBusk College of Osteopathic 
Medicine offers a Doctor of Osteopathy (D.O.) degree and a Master of Medical Science in Physician Assistant 
(P.A.) studies degree. D.O. students take a full dissection anatomy course in the fall semester of Year 1; P.A. 
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students take a 15-week course in the summer using prosected donors. This study surveyed D.O. and P.A. 
student attitudes towards body donation before and after completing anatomy to examine if body donation 
preferences changed relative to the nature of the interaction with donors (dissection versus prosection). 
METHODS.  A 31-question survey was administered to D.O. and P.A. students prior to the first experience in 
the anatomy laboratory. The same survey was administered upon completion of the course, with an added 
question for comments about why attitudes changed during the course. Questions surveyed how students 
felt about themselves, family members, friends, and strangers donating their bodies for purposes of medical 
dissection, plastination, and research. SUMMARY. Results indicate that student attitudes about body donation 
change during cadaver-based learning. Initially, 7.3% of D.O. and 3.4% of P.A. respondents planned to donate 
their bodies to science. After the course, the percentages were 2.8% and 7.8%, respectively. While some 
opinions changed in favor of donation, others decided not to donate based on the lab experience. The main 
reason cited for not wanting to donate is concern for care and respect of the remains. The primary reason cited 
for wanting to donate is the learning experience it offers students. CONCLUSIONS. The level of interaction with 
a donor appears to contribute to student attitudes towards body donation.  

YANG, HeeJun1, JunSeok KIM2, SooJung KIM1, JiHyun LEE1, HyeYeon Lee3, Wonsug Jung1. 1Department of 
Anatomy, Gachon University College of Medicine, 191 Hambangmoe-ro, Yeonsu-gu, Incheon, 21936, Korea; 
2School of Medicine, Gachon University, 21 Namdong-daero 774 beon-gil, Namdong-gu, Incheon 21565, 
Korea; 3Department of Anatomy, Yonsei University Medical College, 50-1 Yonsei-ro, Seodaemun-gu, Seoul, 
03722, Korea.

Associations Between Peer Assessment in Anatomy Laboratory and Students’ Exam Scores: What the Students 
Witness.

INTRODUCTION. The differences between faculties’ observation on students and peer assessment by students 
suggest us that the peer views might have valuable information useful for facilitating students’ achievement 
during the anatomy course. The analysis of association between peer assessment and students’ results from 
the exams would show us the characteristics of the students with higher or lower grades observed by other 
students. METHODS. During three consecutive years, total of 119 medical students in Gachon University 
School of Medicine were asked to answer the form of Five-Likert scale on 12-questions about the attitude 
of other students in same dissection team in the anatomy lab. The assessment domains were responsibility, 
facilitation, respect, participation, knowledge, analytic ability, and communication. SUMMARY. The score of 
lecture exams was positively associated with bringing more anatomical textbooks to the lab (p < 0.001), and 
with contribution on facilitation of the team’s anatomical dissection (p < 0.001). The score of lab exams was 
positively associated with concentration on the dissection (p = 0.034), with sharing useful information (p = 
0.034), with bringing more anatomical textbooks to the lab (p = 0.004), and with contribution on facilitation 
of the dissection (p = 0.001). CONCLUSIONS. Better score the students get from peer assessment about the 
facilitation and knowledge in the anatomy lab is associated with better achievement in anatomy course.
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AHMED, Mussanna1, Nicole D’EMIC1, Shish MOHAMMAD1 , Farzook FAYYAZ1, James COEY2 and Sara SULAIMAN3. 
1St. George’s International School of Medicine Keith B. Taylor Global Scholars Program, Northumbria University, 
Newcastle upon Tyne, NE1 8ST, UK.2Department of Anatomy, St George’s University, Grenada, W.I. 3Department 
of Applied Sciences, Faculty of Health and Life Sciences, Northumbria University, Newcastle upon Tyne, NE1 
8ST,UK.

Ultrasound Identification of the Anatomical Relations of the Tibial Nerve within the Tarsal Tunnel.

INTRODUCTION. Numerous studies have related foot deformities such as pes planus to Tibial Nerve (TN) 
stretch and compression in the tarsal tunnel; clinically characterized as Tarsal Tunnel Syndrome (TTS). 
Establishing a relationship between structures of the tarsal tunnel based on the arch type may explain the 
increased prevalence of TTS in low arched individuals. This study aims to measure the distance of the TN from 
the medial malleolus in-vivo using ultrasound and evaluate the effect of arch type on its position. METHODS. 
Transverse/short-axis ultrasound scans were taken of the TN at the level of the medial malleolus by a single 
observer using the GE LOGIQ e ultrasound system with a 12L-RS transducer. The TN was identified bilaterally 
in 76 ankles of 38 individuals (21 male, 17 female). Weight bearing and non-weight bearing distance between 
the TN and medial malleolus was recorded. Weight bearing footprints were obtained and categorized into 
high, normal or low arch types using an established visual stratification method. SUMMARY. The TN showed 
some degree of positional shift in the tarsal tunnel in weight bearing and non-weight bearing positions; 
between -6.30mm and 7.70mm. The TN was found to be between 17.30-31.80mm (Mean: 23.7±3.5mm) 
and 13.80-33.90mm (Mean: 23.8±3.7mm) from the medial malleolus when weight bearing or non-weight 
bearing respectively. There was no statistically significant difference in the TN position with regards to the 
medial malleolus between sexes, body side or arch type. A high bifurcation of the TN was found in 3/38 
participants. CONCLUSIONS. Ultrasound is a cost effective, minimally invasive technique to identify static and 
dynamic positions of structures in-vivo. It can also provide insight into possible anatomical variations in the 
tarsal tunnel prior to surgical intervention. Identifying variations based on arch type can hopefully provide 
diagnostic criteria, in individuals with TTS.

AZIM, Aric A., Munawar PEER, Valera CASTANOV, Yolanda SCOLERI, and Anne M.R. AGUR. Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada.

Illustration of the Morphology of Gluteus Medius Muscle from the 16th Century to Present Day.

INTRODUCTION. The musculoaponeurotic morphology of gluteus medius (GM) reflects its functional 
capabilities. Knowledge of GM musculoaponeurotic elements has evolved as evidenced by depictions of the 
muscle throughout history. The purpose was to analyze the progression of the accuracy of GM morphology 
in illustrations from the time of Vesalius to present day. RESOURCES. The Anatomia database from the Thomas 
Fisher Rare Books Library was used to search for plates of GM. This database includes 4500 anatomical plates 
from 1522-1867. The illustrations were compared to observations from serial dissections and 3D models. 
DESCRIPTION. Illustrations from the 16th-18th centuries depicted GM as a partitioned fan shaped muscle 
with a distal attachment site consisting of the entire lateral and posterior surfaces of the greater trochanter. 
In some illustrations the tendon of attachment was depicted as a connective tissue sheet, but in others the 
attachment site was entirely muscular. Interestingly in the 19th century, partitioning of GM was not included 
in some illustrations as it was in the 16th-18th centuries. Other illustrations from this time period that did 
depict partitioning showed the anterior fibres as being horizontally oriented and extending too far distally. 
In these illustrations the posterior fibres were vertically oriented so that the fan-shaped appearance of the 
muscle belly was not evident. The superficial aponeurosis was included in illustrations beginning in the 19th 
century. The deep aponeurosis has not been illustrated but is visible in the 3D models and serial dissections of 



page 89
continued on next page

specimens. SIGNIFICANCE. Understanding of GM morphology has evolved significantly since the 16th century 
and continues to evolve as technology enables more detailed analysis. Early biomechanical and clinical 
simulations of GM were dependent on illustrations for morphological information limiting their accuracy, 
whereas presently 3D data is opening up new finite element modeling options.

BARNETT, Jessi Jo G.1, Sayeung KIM2, Julia F. PENG1, Michael GOFELD2, Philip W.H. PENG2, and Anne M.R. AGUR1. 
1Division of Anatomy, Department of Surgery, and 2Department of Anesthesia, Faculty of Medicine, University 
of Toronto, Toronto, ON M5S 1A8, Canada.

Innervation of Anterior Hip Joint: Relation to Bony Landmarks for Ultrasound Guided Intervention.

INTRODUCTION. Hip and knee osteoarthritis was reported in 2010 as the 11th highest contributor to global 
disability. Denervation of the hip joint (HJ) with radiofrequency ablation requires detailed understanding of 
the innervation of the joint capsule relative to bony landmarks used in image guidance. No previous studies 
were found that investigated the relationship of the innervation to bony landmarks. The purpose of this 
pilot study was to document the innervation of the anterior joint capsule relative to bony landmarks visible 
using Ultrasound (US). METHODS. Nerves innervating the anterior joint capsule were meticulously dissected 
in 6 specimens with mean age 79 ± 8.8. Each nerve branch was traced to the joint capsule and its location 
documented relative to neighboring bony landmarks. 3D laser scanning was used to model each specimen. 
SUMMARY. HJ innervation: (1) Femoral nerve: 1 to 2 branches given off at the anterior inferior iliac spine that 
first coursed inferiorly, and then turned superiorly to innervate the anterolateral HJ (n=5), no branches (n=1); 
(2) Obturator nerve: at least 3 branches from the posterior obturator nerve formed a fine plexus located deep 
to obturator externus that coursed along the inferior ramus of the pubis to supply inferior HJ (n=6); (3) A 
single long branch from the lumbar plexus that descended deeply along the medial aspect of psoas to the 
anterior HJ, crossing the iliopubic eminence (n=6). The inferior iliac spine, inferior ramus of pubis and iliopubic 
eminence are visible with US. CONCLUSIONS. The anterior HJ receives innervation from small branches from 
the femoral, obturator and an uncharacterized long branch from the lumbar plexus. By determining the 
location of innervation of the joint capsule in relation to bony landmarks, novel in vivo approaches using US 
guidance can be developed to target specific nerve branches.

BROWN, Taylor A., Barth WRIGHT, Anthony OLINGER, and Matthew DAGGETT. Department of Anatomy, Kansas 
City University of Medicine and Biosciences, Kansas City, MO 64106, USA.

An Assessment of Nerve Proximity During Procedure for Distal Biceps Brachii Tendon Reattachment.

INTRODUCTION. The endoscopic cortical button repair of the distal biceps tendon following rupture yields 
a superior rate of return of function and strength compared to previous methods; however, the risk of nerve 
complications remains high. The objective of this study was to assess the distance between three nerves 
(posterior interosseous nerve (PIN), superficial radial nerve (SRN), and the median nerve (MN)) and a guidewire 
placed 30° in the ulnar direction in the coronal plane during reattachment of the distal biceps brachii tendon. 
METHODS. In 50 cadaveric specimens (17 female, 33 male), both fresh (12) and formalin embalmed (38), the 
forearm was removed at the distal end of the radial tuberosity and imaging software was used to establish a 
30° reference angle on the transverse cross-section. The distance between the three nerves and the reference 
angle was measured and a safe angle for the guidewire was confirmed based on the greatest average distance 
from the nerves of interest. SUMMARY. We initially assessed the influence of sex, limb length and limb breadth 
on our measures using both Students t-tests and Pearson’s correlations and found no significant effect among 
any of the comparisons (p > 0.05; r </= 0.47).  From the 30° reference angle, the mean distances to the MN, 
SRN, and PIN were 5.40 ± 2.9mm (95% confidence interval [CI], 4.61 to 6.20 mm), 10.1 ± 3.5mm (95% CI, 9.07 
to 11.0mm) , and 13.2 ± 3.7mm (95% CI, 12.2 to 14.3mm), respectively. From these measurements, the optimal 
safe angle was determined to be the midpoint between the MN and SRN. The average angle from the axis 
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which bisects the nerves was 46.96° ± 14.5° (95% CI, 42.9° to 50.9°). CONCLUSIONS. We recommend a change 
in drilling angle from the original 30° to 45° in the ulnar direction while the arm is in maximal supination. This 
angle optimizes the safety of the PIN, MN, and SRN during open or endoscopic EndoButton repairs of distal 
biceps tendon ruptures.

DELAMARTER, Taylor1, Cody LEVANTIERRE1 and Brion BENNINGER1-3. Medical Anatomy Center1, Departments 
of Medical Anatomical Sciences2, Western University of Health Sciences, COMP–Northwest, Lebanon, OR, USA, 
97355. Faculty, Orthopaedic Surgery3, Samaritan Health Services, Corvallis, OR USA, 97331.

Anterolateral Ligament, Terminologies, Ultrasound, Dissection, Explaining LCL & ACL Injuries.

INTRODUCTION. The recently (re) defined anterolateral ligament (ALL) has been a hot topic in the media 
recently. It has become particularly relevant in sports medicine due to its importance in rotational stability 
of the knee, anterior cruciate ligament injuries and Segond fractures. The anatomy and morphology of the 
ALL has been sufficiently described in multiple anatomical studies; however, imaging of this ligament has 
been elusive. We attempted to develop a protocol to identify the ALL using ultrasound (US). METHODS. 
12hz and 18hz US probes were used to identify the ALL in 4 un-embalmed and 4 embalmed donor cadaver 
patients (DCPs). MRI was completed on one un-embalmed DCP. Deep dissection of the DCPs was completed 
to reveal the morphology of the ALL. The US protocol was implemented on 40 healthy knees in an attempt to 
consistently identify the ALL. The protocol was then taught to 20 novice US users and US identification was 
attempted on a control healthy knee. SUMMARY. The ALL was successfully identified using the US protocol 
on all DCPs. MRI and deep dissection confirmed the morphology of the ALL as visualized on US imaging. The 
ALL was successfully identified in 40/40 healthy human knees using the US protocol developed on DCPs. 
20 Novice US users were taught this protocol. 20/20 were able to identify the ALL in a control healthy knee. 
CONCLUSION.  The ALL is becoming of increasing interest in sports medicine and orthopedics. Reliance on MRI 
to diagnose ALL injuries has been inconsistent. Ultrasonography can successfully identify the Anterolateral 
Ligament of the knee in healthy human knees and may be of future value in diagnostic evaluation of 
rotational instability of the knee, or injuries of the anterior cruciate ligament, lateral collateral ligament, or 
posterolateral corner.

FARAHI, Roxane1, Christina DIMECH1, Haig MANOUGIAN1, Jacob ELFRINK1, Lauren KROEKER1, James COEY1,2 
and Sara SULAIMAN3 1St. George’s International School of Medicine Keith B. Taylor Global Scholars Program, 
Northumbria University, Newcastle upon Tyne, NE1 8ST, UK. 2Department of Anatomy, St. George’s University, 
Grenada, W.I 3Department of Applied Sciences, Faculty of Health and Life Sciences, Northumbria University, 
Newcastle upon Tyne, NE1 8ST, UK. 

Investigating the Origin of the Plantaris Muscle in-vivo Using Ultrasound.

INTRODUCTION. Plantaris is widely considered to be a vestigial muscle of the posterior compartment of the 
leg that contributes to plantar flexion at the ankle and flexion at the knee. Recent studies have implicated 
variations in the origin of plantaris to pathologies such as patellofemoral pain syndrome. This study aims to 
evaluate plantaris in-vivo using ultrasound, identifying variations in its origin and its prevalence in relation 
to palmaris longus. METHODS. Plantaris was identified using a GE Logic e ultrasound system with a 12L-RS 
transducer in 104 legs from 52 participants (33 males, 19 females). Participants were scanned in a supine 
position with their lower limb elevated and foot dorsiflexed on a 12-Inch block. The presence of palmaris 
longus on the palmar aspect of the wrist was identified through the Schaeffer’s test. SUMMARY. Plantaris was 
identified in 74% (77/104) of legs examined originating in the majority of participants from the posterolateral 
aspect of the femur (54/104, 51.9%). The presence /absence of the muscle was asymmetrical in 23.1% (12/52) 
of the cases. In 22/104 (21.2%) the muscle fibers merged with fibers from the anterior compartment. Two 
distinct heads of plantaris were found in 4/104 (2.8%) participants unilaterally. Palmaris longus was found 
to be absent in 9/104 (8.7%) unilaterally and bilaterally in 3/104 (2.9%) forearms.  There was no correlation 
between the presence/absence of plantaris and palmaris longus or statistically significant difference in the 
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prevalence of plantaris between sexes and body sides. CONCLUSIONS. Imaging modalities such as ultrasound 
enable the in-vivo investigation of anatomical variants such as the origin of plantaris in larger populations. 
With knee pain being a common clinical presentation, a better understanding of anatomical variations, 
relationships and function is key. Future research investigating the origin of plantaris could accurately identify 
variations implicated in knee pathologies.

FAYNE, Alexandra K.1, Orin I. DONALDSON1, Samantha SYLDORT1, Melissa DURAN1, Melissa EVELYN1, Marios 
LOUKAS2, R. Shane TUBBS2,3, Kiran MATTHEWS4, and Anthony V. D’ANTONI4. 1Student at CUNY School of 
Medicine, The City College of New York, New York, NY 10031, USA; 2Department of Anatomical Sciences, 
St. George’s University, Grenada; 3Seattle Science Foundation, Seattle, WA 98122, USA; 4Department of 
Pathobiology, CUNY School of Medicine, The City College of New York, New York, NY 10031, USA.

Anatomic Study of the Zona Orbicularis of the Hip with Potential Surgical Application.

INTRODUCTION. The fibers of the zona orbicularis (ZO) surround the femoral neck and act as a “retaining 
ring” offering resistance to separation during hip joint distraction. This intra-articular ligament is associated 
with the articular cartilage of the hip joint, but does not attach directly to bone. Moreover, the ZO serves as 
a landmark during arthroscopic hip surgery, allowing access to the iliopsoas tendon, which is located deep 
to the ZO. Release of the iliopsoas tendon is used to correct coxa saltans, or snapping hip, a case where the 
iliopsoas tendon moves over the iliopectineal eminence of the femoral head producing an audible snap. Due 
to its clinical relevance and overall lack of cadaveric studies analyzing the morphometrics of this structure, 
the purpose of this study was to investigate the morphology and anatomic variations of the ZO. METHODS. 
The hip joints of 10 adult cadavers (6 female, 4 male), with a mean (SD) age at death of 82 (14.5) years were 
dissected. The hip joints were disarticulated from the acetabulum to expose the ZO. Photographs were taken. 
Measurements of length and width of the posterior portion of the ZO were taken using a digital caliper. 
Statistics were calculated using SPSS Version 22.0 (IBM, Armonk, NY). SUMMARY. The mean (SD) length of 
the right ZO was 36.0 (5.80) mm. The mean (SD) length of the left ZO was 44.0 (13.20) mm. The mean (SD) 
width of the right ZO was 3.7 (0.98) mm. The mean (SD) width of the left ZO was 4.4 (1.0) mm. No significant 
correlations were found between length and width of the ZO compared to age and sex. There were no 
statistical significant correlations found between left and right sides. CONCLUSIONS. Our study has found 
variations among length and width of the ZO, and elucidated knowledge on the ZO’s structure, location, and 
anatomic variations. This may lead to more precise identification of the ZO and further our understanding of 
coxa saltans.

FOGG, Quentin A.1 and Neil ASHWOOD2 1 Centre for Human Anatomy Education, Monash University, 
Melbourne, Australia; 2 NHS Foundation Trust, Burton-upon-Trent, UK.

3D Surgical and Evolutionary Anatomy of the Thenar Raphe: New Anatomy or Forgotten Details?

INTRODUCTION. The muscles of the thenar eminence are rarely scrutinised in contemporary morphologic 
research. Specific details, such as the exact nature of muscle attachments, are often overlooked. In particular, 
the opponens pollicis muscle is described in varying detail in the reviewed literature. A pilot study revealed 
that the lateral attachment of the muscle was not to the metacarpal, as almost uniformly cited, but rather 
to a band of suspended fibrous tissue termed the thenar raphe. The results of the pilot study raised further 
questions: is the presence of the raphe consistent and is this feature unique to modern humans? This study 
aims to describe the unique anatomy of the lateral attachment of the opponens pollicis muscle in modern 
humans and small primates. METHODS. Embalmed human (n=20) and unembalmed macaque (n=4) hands 
were dissected using a fascicular mapping model. The macaque specimens were collected from animals 
that died of natural causes at a zoological park. SUMMARY. The human thumbs consistently (100%) had 
superficial and deep heads of the muscle, with the former always attached to the raphe. This arrangement 
was not observed in any of the macaque thumbs. 3D modelling allowed further analyses; these suggested 
that the deep head may serve to translate the metacarpal, whilst the superficial head may be the only 
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component to rotate the bone about its longitudinal axis. An increased radius of rotation created by the 
raphe may serve to increase the mechanical advantage. The lack of this arrangement in the macaque suggests 
less mechanical advantage and hence less power and control over thumb movements. CONCLUSIONS. The 
thenar raphe may therefore be considered an important anatomical feature of the thumb, the evolution of 
which has contributed to the great manual dexterity of modern humans. Surgically, it should be considered 
as an important feature of the full range of thumb function, and emphasised in restorative or reconstructive 
procedures.

GRANITE, Joseph, Barth WRIGHT, Anthony OLINGER, Kyle BUSCH, and Matthew DAGGETT. Kansas City 
University, Kansas City, MO 64106, USA.

The Anterolateral Ligament: An Anatomic Study on Gender Differences.

INTRODUCTION. There are an estimated 100,000-250,000 anterior cruciate ligament (ACL) injuries annually, 
with female athletes two to eight times more likely to suffer an ACL injury than their male counterparts. 
Reasons for this gender discrepancy have been previously investigated, with several different factors 
being linked to this increased prevalence of ACL injuries in female athletes. ACL reconstruction provides 
reproducible and satisfactory results in both sexes; however, some patients may continue to have rotational 
instability of the knee after ACL reconstruction as confirmed by a positive “pivot-shift” test. Recent 
investigations have validated the existence of the anterolateral ligament (ALL) and its contributions to 
rotational stability of the knee. The purpose of our study is to define any gender differences in thickness 
of the ALL. METHODS. 36 embalmed cadaveric specimens were used in this study. The iliotibial band was 
reflected distally to its insertion onto Gerdy’s tubercle. The ALL was identified with its fibers originating in close 
proximity to the femoral lateral epicondyle and stretching distally toward its insertion onto the tibia between 
Gerdy’s tubercle and the fibular head. Using a digital caliper measurements were taken of the ALL. SUMMARY. 
The ALL was identified on all 36 cadaveric knees that were dissected. We found that the thickness of the ALL 
was 55% smaller in the female cadavers when compared to the male cadavers. CONCLUSIONS. We believe this 
gender related difference in the thickness of the ALL could be another intrinsic risk factor that contributes to 
the propensity of a higher ACL rupture rate in female athletes.

GRAY, Tanner H.1, Tate E. COWLEY 1, Ryan J. BAIR1 and Jonathan J. WISCO1,2.  1Brigham Young University, Provo, 
UT 84602, USA; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

Rotator Cuff Muscle Fiber Directions on Cadaveric Specimens During Phases of Baseball Pitching.

INTRODUCTION. Through the use of 3D MicroScribe technology we previously traced the individual muscle 
fibers of the rotator cuff of two cadaveric specimens in anatomical position. We repeated this process on novel 
specimens here with the humerus and rotator cuff muscles positioned in the early cocking, and the follow-
through phases of pitching. METHODS. We performed a structural T1 and T2 MRI on a shoulder specimen to 
create a 3D reconstructed bony template of the scapula and humerus.  We then exposed the supraspinatus 
(SS), infraspinatus (IS), teres minor (TM), and subscapularis (SUB) muscles in two additional unembalmed 
specimens.  One specimen was stabilized in the early cocking position, and another in the follow-through 
position, using a custom-made external fixation device. The specimens were fixed in 10% formalin solution for 
15 days. Individual fibers of each rotator cuff muscle in both specimens were mapped using a 3D MicroScribe 
tool, and virtual models were created and registered to the reconstructed shoulder bones in Autodesk Maya. 
SUMMARY. The anatomical view that we gained by studying rotator cuff muscles in fixed-dynamic positions 
allows us to better understand the possible causes behind rotator cuff injuries. After mapping all of the 
different muscles in the early cocking and follow through positions, we carefully examined the extensive 
stretching of muscle fibers at their tendinous attachments in the 1) subscapularis muscle during the early 
cocking phase, and 2) supraspinatus muscle during the follow through phase. CONCLUSIONS. We have found 
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that the follow through phase appears to put the most strain on the supraspinatus because of the medial 
rotation and protraction of the humerus as the pitcher is releasing the baseball. In the future, we will trace 
subsequent specimens in other pitching phases that are also thought to cause injury and study the fiber 
orientations of the attachments for each muscle during the these phases.

HASSAN, Syed A., Valera CASTANOV, Shayan SHAKERI, Katherine SAUKS, and Anne M.R. AGUR. Division of 
Anatomy, Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada.

Parametric Modelling of Vastus Medialis: Longus and Obliquus.

INTRODUCTION. Changes in the biomechanics of the knee have been linked to vastus medialis (VM) 
pathology and attributed to many factors including changes in muscle architecture.  Muscle architecture, 
the arrangement of the fiber bundles and aponeuroses within a muscle, is an indicator of muscle function. 
Previous architectural studies of vastus medialis obliquus (VMO) and vastus medialis longus (VML) are scarce 
and have not included a line of action determined from 3D architectural data. The purpose of this pilot study 
was to compute and compare the line of action and physiological cross sectional area (PCSA) of VMO and 
VML using 3D data. METHODS. VMO and VML were serially dissected and digitized in 8 formalin embalmed 
specimens using a Microscribe G2X digitizer and then modelled in 3D with Autodesk® Maya®. Architectural 
parameters (fiber bundle length, FBL; pennation angle, PA; and PCSA) were quantified and the line of action 
was determined using software developed in the laboratory.  SUMMARY. VMO had a shorter mean FBL (5.62cm 
± 1.06cm) and a smaller PCSA (3.78cm2 ± 0.023cm2) than VML (FBL: 7.00cm ± 1.34cm; PCSA: 17.51cm2 ± 
0.025cm2). The line of action of VML was directed superiorly and slightly medially; however, the line of action 
of VMO was more horizontally oriented. This was reflected by a 15o mean PA difference. CONCLUSIONS. The 
difference in the architectural parameters of VMO and VML result in the distinct orientation of the line of 
action and PCSA. VMO may have a more direct influence on the medial aspect of the patella as its line of action 
is directed slightly superiorly but more horizontally than VML. This finding could be further investigated in vivo 
using ultrasound to study the contractile capabilities of VMO and VML relative to patellar excursion.

HOCUM, Gabe, Ian BLANDFORD, Breanna CONNETT, and Brion BENNINGER. Medical Anatomy Center, 
Department of Medical Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, 
Lebanon, OR 97355, USA. Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

Teaching Ultrasound Of Three Clinically Important Upper Limb Structures During Anatomy Using the 7D 
Interactive Software Program.

INTRODUCTION. Ultrasound (US) is increasingly being applied for life-threatening diagnosis of the cavities; 
however, there are numerous accounts of everyday MSK complaints. This study investigated if the 7D 
US educational software could train future US users on three clinically important upper limb structures. 
METHODS. Literature search was conducted to find MSK US educational software use while teaching anatomy. 
The 7D Imaging interactive educational software (mskNAV) was available to 50 students to navigate through 
the proximal upper limb during a two-week period while dissecting the shoulder to hand region. Students 
were asked to study the shoulder region (supraspinatus), elbow region & wrist (neurovascular structures) 
and the cortex layer of radial and ulnar bones. The students were evaluated on US machine use, probe skill, 
structure identification, clinical application and didactic knowledge. Fukuda Denshi UF-760AG ultrasound 
machine with SonicEye finger probes was used. SUMMARY. Literature search revealed no known studies with 
interactive MSK US software. Medical students and residents are keen to learn MSK US techniques but there 
are insufficient qualified users to instruct them. Students scored an average of 86% when evaluated on all 
aspects of the US examination (machine & probe use, structure identification and clinical relevance). There is 
a great need for interactive US education software that allows comprehensive self-teaching. This study used 
the mskNAV iPad app to assess whether students can acquire ultrasound skills and knowledge during an 
anatomy course. Three upper limb regions highlighting a common tendon injury (supraspinatus), important 
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neurovascular injury site (brachial artery, median & ulnar nerve), and common fracture (distal radial & ulnar 
cortex). CONCLUSIONS. This study revealed the interactive upper limb mskNAV module was successful in 
integrating US skills and anatomy teaching with relevant structures and important clinical applications.

KELLY, Ellis, Mai-Lan JOHNSTON, Shannon L. ROBERTS, and Anne M. R. AGUR. Division of Anatomy, Department 
of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada.

The Importance of Direct Observation When Depicting Muscle Morphology: Historic Overview of Flexor 
Digitorum Superficialis Illustration.

INTRODUCTION. The flexor digitorum superficialis (FDS) is functionally important for grasp and fine motor 
skills of the hand. Since the 16th century, the evolution of illustration of FDS has paralleled our morphological 
understanding of the muscle, resulting in improved illustrative accuracy. The purpose of this study was to 
compare illustrations from the 16th century to the present with dissections and 3D computer models of 
cadaveric specimens as in situ to understand how knowledge of FDS morphology has evolved. RESOURCES. 
Plates of FDS from the 16th to the 19th century were reviewed from the Thomas Fisher Rare Books Library 
at the University of Toronto. The accuracy of the illustrations was compared by using direct observations 
from dissections and 3D computer models. DESCRIPTION. Early illustrations depicted FDS as a single-bellied 
fusiform muscle. Later works had a more realistic shape with attachment to the oblique line of the radius, but 
did not indicate separation into digital bellies. Separation into digital bellies first appeared in the late 1800s. 
The location of the aponeurosis has not been well documented except in later illustrations that relied on direct 
observations. More recent 3D models have shown a superior belly with a proximal attachment to the medial 
epicondyle of the humerus, and the locations of the superior and deep aponeuroses relative to fibre bundles 
throughout the entire muscle volume. SIGNIFICANCE. Many historical illustrations are inconsistent with 
direct observations of the muscle. Since the 16th century, illustrations have progressed in depicting accurate 
architectural representations of FDS, contributing to current knowledge of the structure and function of the 
muscle. 

KHARE, Akash1 and Ghanshyam N. KHARE2. 1Department of Anatomy, ESI- Post Graduate Institute of Medical 
Sciences & Research, Kolkata (West Bengal) 700104, India; 2Department of Orthopaedics, Institute of Medical 
Sciences, Banaras Hindu University, Varanasi (Uttar Pradesh) 221005, India.

Role of Triceps Brachii in Causing Varus Malunion after Humeral Shaft Fracture : A Cadaveric Study.

INTRODUCTION. Humeral shaft fractures are mostly treated conservatively by using splints, braces and casts. 
The rate of union is generally high, but there is also a high incidence of varus malunion associated with it. 
Operative management is indicated sometimes (in cases where unacceptable alignment or other indications 
exist), but has significant complications. This study investigates the cause of, and preventive measure against 
varus malunion. METHODS. Two cadavers were first dissected and then humeral shafts fractured at different 
levels in different limbs. Fracture reduction was attempted (with elbow flexed to 90 degrees) first with the 
forearm supinated, then pronated, and lastly some muscles were cut or detached (to study their effect in these 
two positions). Findings were compared with our clinical data on actual patients. SUMMARY. Proper reduction 
was not possible with the forearm supinated, even when the deltoid and some other muscles were removed. 
The fractured site had a tendency to bend laterally, hence causing varus (medial) tilt of the distal end. The 
tendon of triceps brachii was seen and felt posteromedially, tight like a bowstring. However, proper alignment 
was achieved with pronated forearm, as the olecranon (with attached triceps) shifted laterally towards centre 
of the elbow and the force became centrally compressive (favourable for proper union). The effect of forearm 
supination was neutralized when triceps was cut, thus proving that its eccentric compression on medial side is 
the main deforming force. The findings match with our clinical observations of olecranon shifting and absence 
of varus malunion in cases treated in pronated position. CONCLUSIONS. The triceps tendon, being tight in 
flexed elbow, compresses the fracture site eccentrically in case of supinated position of forearm, and leads to 
varus malunion. However, by positioning the forearm in pronated position, these effects can be neutralized 
and varus malunion be prevented.
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KHARE, G.N., and Akash KHARE. Banaras Hindu University, 221005, India and ESI Medical college Kolkata, India.

New Observations on Carrying Angle.

INTRODUCTION.  Carrying angle varies with age in infants and children. Purpose of this study was to stydy 
the relationship between carrying angle and different types of fractures around elbow in children. Relation 
between carrying angle and height of the person was also observed. METHODS. Carrying angle was measured 
in 2250 normal infants, children and adults of various age groups and 800 cases of injuries around elbow. 
Height of these persons and length of forearm was also  recorded.  SUMMARY. Fractures of the lateral 
condyle of humerus were seen in children having neutral or varus carrying angle between 3 to 6 years of 
age. Supracondylar fractures were seen in children who had a valgus carrying angle around 7to 8 years of 
age.  CONCLUSIONS. At birth the carrying angle is valgus. Then it decreases gradually between 3to 6 years.
It increases for some time then again fall due to second growth spurt around 10 to 13 years. after puberty 
it becomes valgus. More the height of a person lesser was the carrying angle. Carrying angle was greater in 
females as compared to males due to shorter forearm and ligamentous laxity due to oestrogen harmones.

LAMBERT, H. Wayne1, Kyle D. MILLER1, Jordan V. SWEARINGEN1, Daniel T. BURNS2, and Matthew J. ZDILLA2,3. 
1Department of Neurobiology and Anatomy, West Virginia University School of Medicine, Robert C. Byrd 
Health Sciences Center, Morgantown, WV 26506, USA; 2Department of Natural Sciences and Mathematics, 
West Liberty University, West Liberty, WV 26074, USA; 3Department of Graduate Health Sciences, West Liberty 
University, West Liberty, WV 26074, USA.

The Prevalence of Supernumerary Dorsomedial Cutaneous Nerves of the Hallux Intersecting with the Extensor 
Hallucis Longus Tendon.

INTRODUCTION. The dorsomedial cutaneous nerve of the hallux (DMCN) is at risk for injury during operations 
of the hallux and metatarsophalangeal joint including hallux valgus correction, hallux ridigus correction, 
bunionectomy, cheilectomy, injection procedures, and extensor hallucis longus (EHL) tendon transfer. 
Iatrogenic injuries often result in sensory loss, neuroma formation, or debilitating causalgia. The aim of this 
study was to identify anatomical variations at the intersection of the DMCN and the EHL tendon. METHODS. 
Ninety-two feet (46 left-sided, 46 right-sided) from 46 cadavers were inspected post-dissection. Dissection 
resulted in damage to six DMCNs; however, 43 left-sided and 43 right-sided feet were dissected with excellent 
visualization of both the DMCN and EHL tendons. SUMMARY: Three left feet (3:43, 6.98%) and one right foot 
(1:43, 2.33%) were found to have supernumerary DMCNs which crossed the EHL in multiple locations. The 
collective prevalence of supernumerary DMCNs totaled four nerves in 86 feet (4.65%). CONCLUSIONS. The 
results of this study identify clinically important nerve variations in the dorsomedial foot which could lead to 
surgical confusion and increase the likelihood of iatrogenic injury with potential for debilitating consequences. 
Surgeons should be aware of these results, particularly during pre-surgical ultrasound nerve localization.

LAVERDIERE, Cody, Robert MOUSSELLI and Brion BENNINGER. Medical Anatomy Center, Department of 
Medical Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, 
USA. Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

First Metatarsophalangeal Joint Anatomy: Can the Volar Plate Be Visualized In Cadaveric Tissue and Healthy 
Volunteers With High-Resolution Musculoskeletal Probe?

INTRODUCTION. First metatarsophalangeal (MTP) joint injuries significantly affect the standard and longevity 
of play by professional and aspiring amateur athletes. The anatomy of this injury is not understood as well as 
it could. The objective of this study was to assess whether the volar plate of the 1st MTP could be identified 
in cadavers and healthy volunteers using ultrasound (US) for volar plate anatomy. METHODS. Literature 
search was conducted to evaluate texts, atlases and journals regarding 1st MTP anatomy and ultrasound 
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thereof. Classic 5-12Hz, 18Hz and SonicEye finger probes were used with Fukuda-Denshi and eSoate systems. 
Unembalmed (n=4sides), embalmed (n=20sides) and young healthy volunteers (n=68sides) were assessed. 
Ultrasound protocol consisted of palpating MTP joint, placing probe transversely, identify sesamoids, fan 
probe to identify joint space and volar plate. SUMMARY. Search revealed inconsistent anatomy. It was positive 
for a few studies using US to view the volar plate, however, no cadaver studies using 18Hz probes. 2 medical 
students averaged 17/20 volar plate US acquisitions using a classic 5-12Hz probe, 18/20 with SonicEye 
finger probe followed by dissection and 18/20 with 18Hz probes (64/68 seen in live subjects). All volar plates 
were identified on unembalmed donors. We understand the mechanism of injury resulting in turf toe or a 
hyperextended 1st MTP. Unfortunately, the anatomy is not well delineated around the great toe. CT/MRI scans 
are prohibitively expensive. This study successfully used variable US probes to identify the volar plate.  An 
18Hz high resolution MSK probe and a finger probe appeared most successful. This may have been due to the 
shorter footplate crystal layout versus the longer footplate of the classic 5-12Hz probe.  CONCLUSIONS. This 
study demonstrated volar plate anatomy of the 1st MTP can be identified on cadavers and healthy volunteers 
using variable probes. This could lead to improved diagnosis and management.

LEE, Kang-Woo, You-Jin CHOI, Hyung-Jin LEE, Hee-Jin KIM, and Kyung-Seok HU. Division in Anatomy and 
Developmental Biology, Department of Oral Biology, Human Identification Research institute, BK21 PLUS 
Project, Yonsei University College of Dentistry, Seoul, Republic of Korea.

Classification of Unusual Insertion of the Pectorialis Minor Muscle.

INTRODUCTION. In general, the pectoralis minor muscle (PM) originates from the third, fourth and fifth ribs. 
And it inserts on the medial and superior margins of the anterior portion of the coracoid process. However, 
the pectoralis minor muscle varies in the shape and the attachment point. This difference of them could 
make discomfort of the shoulder. The aim of this study was to observe the morphological insertion pattern 
of the PM. METHODS. Thirty-two sides from Korean (20 sides, 10 left and 10 right; mean age: 79.6 years) 
and Thai (12 sides, 6 left and 6 right; mean age 74.3 years) embalmed and fresh cadavers were dissected to 
analyze the morphological insertion pattern of the PM. SUMMARY. The morphological insertion pattern of 
the PM could be classified into 2 types. In type I, the PM was attached to the coracoid process and this type 
was observed in 87.5% (28/32). In type II, two different cases were observed, one in which the tendon of the 
PM passed through the superior margin of the coracoid process extending to insert on glenohumeral joint 
capsule, and the other in which the most of the tendon of PM attached to the coracoid process with only a 
few fibers inserting on glenohumeral joint capsule. The two cases were subcategorized as type IIa and type 
IIb, respectively. Type II was observed in 12.5% (4/32) of the samples. CONCLUSIONS. In the present study, 
the incidence of the anomalous insertion (type II) of the PM was found in 12.5 %, in which this could lead to 
mechanical variation movement of the shoulder and more compress the axillary artery and branches of the 
brachial plexus than normal the insertion of the pectoralis minor muscle.

LEE, Shin-Hyo, Tae-Jun HA, and Wu-Chul SONG. Department of Anatomy, Research Institute of Medical Science, 
Konkuk University School of Medicine, Seoul, Korea.

Anatomy of the Lateral Femoral Cutaneous Nerve Related to Clinical Implications.

INTRODUCTION. The lateral femoral cutaneous nerve (LFCN) compression by inguinal ligament are known 
as the cause of the meralgia paresthetica, characterized by pain, numbness, burning sensation along the 
anterolateral thigh. The accurate and clinically adaptable knowledge of anatomy and variations helps prevent 
iatrogenic injury to the LFCN during various surgical procedures and administrate regional treatment for MP 
symptoms.We investigated the topographic anatomy of the LFCN focused on inguinal ligament and their 
adjacent structures for effective pain management of thigh.  METHODS. Distances from various bony and soft 
tissue landmarks to the LFCN were investigated from 60 sides of 33 formalin-embalmed cadavers.  SUMMARY. 
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The distance from anterior superior iliac spine to the LFCN was 8.8 mm. In approximately 90% of the LFCN 
lay within 2 cm of the medial tip of the anterior superior iliac spine. The distance from anterior superior iliac 
spine to LFCN was 1 cm or less in 76% of the case. The angle between inguinal ligament and LFCN was 83.3°.  
CONCLUSIONS. We determined the variability of the location of the LFCN at the boundary between the pelvic 
and femoral portions. The results will help for diagnosis and treatment of the meralgia paresthetica caused by 
the compression of the LFCN.

MOUSSELLI, Robert, Cody LAVERDIERE and Brion BENNINGER. Medical Anatomy Center, Department of 
Medical Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, 
USA. Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

Is There More To Wrist Extension Then Radial Artery Movement Prior To Cannulation And Blood Draw?

INTRODUCTION. “Extend the wrist and the radial artery will come to the surface and make that cannulation 
or arterial blood gas draw easier.” Often spoken words, but are they an old wives tales or accurate? The radial 
artery (RA) has gained popularity within the cardiac arteriogram world. Many users are shifting from the old 
gold standard of the femoral artery to the RA. The anatomy just proximal to the wrist is dense in structures. 
Each structure lives within a plane that is relatively finite. The objective of this study was to investigate if 
the RA moves significantly to the surface during wrist movement enabling invasive procedures. METHODS. 
Literature search was conducted to investigate dynamic RA measurements and positions during wrist 
movement. Healthy volunteers (N=152:304 sides, Age 20-42) were used. Exclusion criteria consisted of wrist 
or upper limb vascular surgery. Two examiners performed 3 measurements at 3 positions of the RA from a set 
proximal wrist point to skin surface (wrist in neutral, 45degrees flexion and extension). SUMMARY. Literature 
search revealed no dynamic measurement studies of RA in multiple positions.  Statistical analysis of RA depth 
demonstrated no statistical significance between Rt and Lt sides in neutral position. RA moved up to 2.5mm 
deeper or posterior from the neutral position during 45 degrees flexion and moved up to 0.7mm superficial 
or anteriorly during 45 degrees wrist extension. Extension may also reduce risk of damage to neighboring 
structures (median nerve). It also caused tightening of the fascial plane underlying the RA, which may also 
be beneficial. Compression of veins during extension, which lie adjacent to the RA could also be useful. 
CONCLUSIONS. US can be used to determine RA location, depth and relation to intimate anatomic structures 
in various positions to allow safe, confident and consistent cannulation and ABG draws. Wrist extension may 
protect the surrounding structures more than causing anterior RA movement. 

NAGRA, Gurpreet1, Amanpreet Singh1, Marian Jirjis1, Beshowy Metias1, Shamriz Tamanna1, Kaitlin Zaki1, 
Ebelechukwu Nwokedi1, James COEY1,2 and Sara SULAIMAN3 1 St. George’s International School of Medicine 
Keith B. Taylor Global Scholars Program, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK. 
2Department of Anatomy, St. George’s University, Grenada, W.I. 3Department of Applied Sciences, Faculty of 
Health and Life Sciences, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK.

Effects of Smartphone Usage on the Median Nerve and Flexor Pollicis Longus in-vivo Using Ultrasound.

INTRODUCTION. Smartphone usage has increased markedly in recent years, especially amongst university 
students. Recent studies have purported a link between the repetitive movements involved in smartphone 
usage and various hand pathologies. This study aims to investigate the effect of smartphone usage in a group 
of predominantly university students, on the tendon of flexor pollicis longus (FPL) and the median nerve 
(MN), through ultrasound. METHODS. Fifty participants (24 male, 26 female) aged between 21-53 years took 
part in this study. Participant’s level of smartphone usage was evaluated and classified into high or low based 
on the Smartphone Addiction Scale. Grip strength and cross-sectional area of the MN and FPL tendon were 
measured bilaterally. Cross-sectional areas were measured by a single observer using a GE Logic e ultrasound 
system with a 12L-RS transducer at the level of first carpometacarophalangeal joint and the scaphoid/
pisiform bones for FPL tendon and the MN respectively. SUMMARY. Grip strength, MN and FPL cross-sectional 
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areas were significantly greater in dominant hands (all p-values <0.05). In “high”use participants, the FPL 
cross sectional area was significantly greater in dominant versus non-dominant hands (T=62.5, p =0.037). 
In “low”use participants, the MN cross-sectional area was significantly greater in the dominant versus non-
dominant hands (T=26, p = 0.049). CONCLUSIONS. Results obtained from this study suggests that “high”levels 
of smartphones use may be a risk factor in developing pathologies related to FPL enlargement. Excessive 
smartphone usage exposes individuals to repetitive flexion/extension of the wrist and overworking of the 
thumb. Future studies will help to evaluate the effect of other activities such as typing and video-gaming on 
anatomical structures and pathologies of the hand.

PASVANTIS, Taylor, Ian BLANDFORD, and Brion BENNINGER. Medical Anatomy Center, Department of Medical 
Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, USA. 
Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

When Venipuncture Becomes the Aurora Borealis.

INTRODUCTION. Ultrasound (US) guided venipuncture has several positive attributes. Today’s vertical 
curriculum is trying to include US as a component of education. It is easier to do this in years three and four, 
but is this ideal? If a task can orchestrate several skill sets, be simple to conduct and provide real-time instant 
feedback, this would be a great task to provide. The objective of this conceptual study was to investigate the 
benefits of venipuncture involving actual US, syringes and Blue Phantom artificial upper limb. RESOURCES. 
Literature search was conducted to investigate the benefits of conducting venipuncture using an actual US 
and syringe as an exercise to improve US skills, two-handed coordination and spatial awareness. DESCRIPTION. 
This pilot study involved 5 medical students performing minimum of 5 venipuncture using real-time US and 
syringe on artificial prosthesis. Fukuda Denshi UF-760AG and eSoate US systems were used with classic linear 
and finger probes on Blue Phantom upper limb prosthesis including integrated venous system. SIGNIFICANCE. 
This study created a simple medical task, such as venipuncture, and included technology to produce several 
skill sets that would involve the understanding of spatial anatomy. The medial student is learning surface 
anatomy. The skills, knowledge and experience from this task would be: (1) palpatory skills, (2) two-handed 
coordination (one hand operating probe and the other inserting the needle), (3) ultrasound image acquisition, 
(4) identifying neurovascular bundle, (5) developing spatial anatomical awareness, (6) developing US needle 
tracking by observing tissue displacement. This pilot conceptual study revealed multiple skillsets and 
experiences can be acquired by a “simple” venipuncture task. The continuation of this concept will be to assess 
whether the spatial anatomy acquired from this task will benefit users when they interpret cross-sectional 
imaging.

PEER, Munawar S.1, Valera CASTANOV1, Aric AZIM1, Yolanda SCOLERI1, Nalini PATHER3, Nancy MCKEE2, and Anne 
M.R. AGUR1. 1Divisions of Anatomy and 2Plastic Surgery, Department of Surgery, University of Toronto, Toronto, 
ON M5S 1A8, Canada; 3Department of Anatomy, School of Medical Sciences, University of New South Wales, 
Sydney, NSW 2052, Australia.

Geometry of the Aponeuroses of Gluteus Medius.

INTRODUCTION. EMG studies have suggested that the superficial and deep heads of GM have unique 
functional characteristics; however, the attachment sites of the fibre bundles (FBs) have not been localized 
within the muscle volume making it difficult to interpret these results from a morphological perspective. 
The purpose of this pilot study was to visualize and quantify the extent of aponeuroses relative to the FBs of 
the superficial and deep heads of GM. METHODS. Aponeuroses, tendons, and FBs of GM from 4 embalmed 
cadaveric specimens were dissected, digitized (Microscribe® G2X Digitizer) and modeled in 3D (Autodesk® 
Maya®). Locations of aponeuroses were documented and their area and length were quantified. FBs attaching 
to the aponeuroses were demarcated as being a part of the superficial or deep head. SUMMARY. Superficial 
and deep aponeuroses were present in all specimens with the superficial aponeurosis (75.0±18.4cm2) 
having greater mean surface area than the deep (49.2±4.0cm2). The deep aponeurosis originated from the 
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hip joint capsule and divided into 3 projections extending into the posterior, middle, and anterior regions 
of GM. FBs of the superficial head of GM attached to the superficial surface of the deep aponeurosis and FBs 
of the deep head attached to the deep surface. The superficial aponeurosis attached along the iliac crest 
and extended onto the superficial surface of GM with a longer mean length anteriorly (6.3±0.9cm) than 
posteriorly (3.6±1.9cm). FBs of the superficial head of GM attached to the deep surface of the superficial 
aponeurosis. CONCLUSIONS. The GM was aponeurotically partitioned into superficial and deep heads 
by the deep aponeurosis. The deep surface of the superficial aponeurosis and both surfaces of the deep 
aponeurosis are sites of FB attachment providing an extensive area where microtears could develop at the 
musculoaponeurotic junction leading to pain in the hip region. Further anatomical and clinical study is 
necessary.

PORTA, David J., and Steven D. WILT.  Department of Biology, Bellarmine University, Louisville, KY 40205, USA.

A Simple Procedure for Exposing the Rotator Cuff Musculature.

INTRODUCTION. A number of studies have shown an increase in the incidence of rotator cuff pathology with 
age, even in asymptomatic individuals. It has been suggested that tears can be found in over half the people 
aged 80 and older. Given the typical geriatric population of donors for dissection courses, it is believed that 
examining cadavers for rotator cuff tears can be a useful clinical correlation while in an introductory dissection 
course. RESOURCES. In addition to the typical dissection instruments, an inexpensive saw blade has proved 
to be a valuable tool for opening the superior aspect of the shoulder joint. DESCRIPTION. After employing the 
rather traditional method of laterally reflecting the Deltoid muscle from its origin, we recommend using a hack 
saw blade to remove the distal clavicle, acromion, and much of the scapular spine. This can be accomplished 
with a single, quick cut after the blade has been placed in the subacromial space.  While performing the 
cut, students are reminded of the various acromial ligaments and bursae that are sacrificed. After cleaning a 
relatively minimal amount of connective tissues, the supraspinatus and infraspinatus muscles can be viewed 
in their entirety. This seems especially beneficial when the arm is put through a variety of motions and the 
tension on the muscles can be easily demonstrated. The rotator cuff muscle bellies can be sectioned and 
reflected laterally to expose the glenohumeral capsule which can be incised to show internal joint anatomy 
as usual. Additional sectioning of the coracoid process allows for better exposure of the subscapularis muscle. 
SIGNIFICANCE. This simple method provides for quick access to the superior portion of the rotator cuff and 
the related neurovascular components. With this approach, students discover the prevalence of rotator cuff 
pathology as well as the relationship between various acromial morphologies (spurring, etc.) and bursitis or 
rotator cuff tears.

REEP, Michael, Rachel WHEELER, and Natalie R. LANGLEY. Lincoln Memorial University-DeBusk College of 
Osteopathic Medicine, Harrogate, TN 37752, USA.

The Effects of Body Mass Index on Cross-Sectional Properties of the Humeral Neck.

INTRODUCTION. This research expands on our previous work on the effects of body mass index (BMI) on cross-
sectional properties of the femoral neck. Increased BMI significantly increases cortical strength properties 
of the femoral neck and overrides the typical progressive decline in bone mass with age. Related research 
found that cross-sectional properties of the femur and humeral shafts are also affected by increased BMI, 
but articular dimensions (e.g. head diameter) are unaffected. Since the femoral neck remodels in response 
to increased loads associated with obesity, we question if the humeral neck exhibits a similar response given 
that the humerus is not directly load-bearing. METHODS. High-resolution CT scans were obtained from the 
University of Tennessee Bass Donated Skeletal Collection (n=160 males, the same sample used for the femoral 
neck study). The sample was divided into two age cohorts (>50 and ≤50 years) and three BMI groups within 
each age group: normal, overweight, obese. The DICOMS were loaded into OsiriX software to obtain a cross-
sectional slice at the waist of the humeral neck. This slice was imported into Image J software to calculate 
cortical area, total cross-sectional area, percent cortical area, circularity index, polar second moment of area, 
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and polar section modulus. A MANOVA was performed in NCSS, and Tukey Kramer post-hoc tests were used 
to examine pairwise multiple comparisons. SUMMARY. No significant differences were detected between 
BMI categories in the ≤50 age cohort. In the >50 age group all variables except percent cortical area were 
significantly different (p<.01) between normal and obese groups and between normal and overweight groups. 
CONCLUSIONS. The humeral neck remodels similarly to the femoral neck even though it is not directly load 
bearing. This suggests that the effects of obesity on the skeleton are systemic, which has implications for 
overall bone health in obese individuals relative to their normal BMI counterparts.

ROMANO, Christopher, Kathryn SATURNINO, Tamar WOLINSKY, Nicholas VENTURELLI, Sherry DOWNIE, and 
Keith METZGER. Department of Anatomy and Structural Biology, Albert Einstein College of Medicine, Bronx, 
NY 10461, USA.

Bilateral Absence Of Extensor Indicis And Fibularis Tertius Muscles.

INTRODUCTION. Anatomical variations in the musculotendinous anatomy of the extensor compartments of 
the forearm and leg are commonly reported. However, the bilateral absence of both extensor indicis (EI) and 
fibularis (peroneus) tertius (FT) muscles in a single cadaver has not been previously reported. Individually, the 
absence of extensor indicis and fibularis tertius is infrequent (EI= 0-4%, FT= 4-10%). The bilateral absence of 
both muscles is a statistically improbable finding warranting further investigation. This project seeks to (1) 
report an anatomical variation of bilateral absence of the extensor indicis and fibularis tertius muscles in a 
single cadaver and (2) explore possible developmental links explaining this anatomical variation. RESOURCES. 
A male cadaver provided by the Albert Einstein College of Medicine was dissected and the anomalies listed 
here were found. Previous literature on limb muscle variability and development was consulted for this 
project. DESCRIPTION. Deep dissection of the posterior compartment of both forearms and the anterior 
compartment of both legs was performed on an 82-year-old male cadaveric donor. The dissection showed 
normal development of extensor muscles in all four limbs, with the exception of the complete absence of both 
the extensor indicis and fibularis tertius muscles bilaterally. A literature review of similar anatomical variations 
was performed. SIGNIFICANCE. Documenting the absence of these muscles is important for anticipating 
musculotendinous anatomical variation. Also, the anomaly is relevant for certain surgical procedures, as the 
tendon of both of these muscles, in particular the extensor indicis, is commonly utilized during tendon transfer 
procedures. Moreover, exploring developmental links between these two sets of muscles may help elucidate 
connections in the complex embryology of limbs. 

SHAKERI, Shayan, Valera CASTANOV, Syed A. HASSAN, and Anne M. R. AGUR. Division of Anatomy, Department 
of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada.

Architecture of Articularis Genu: A 3D Volumetric Study.

INTRODUCTION. Articularis genu (AG) is the deep independent portion of vastus intermedius that acts to 
retract the suprapatellar bursa during knee extension and has been described in the literature as having 
a role in medial plica syndrome. The AG spans between the distal third of the femur and the superior 
aspect of the suprapatellar bursa. In anatomical studies, AG has been reported to consist of 2-7 partitions 
characterized by longer medial fiber bundle length (FBL). No 3D morphological studies were found that 
included musculoaponeurotic architecture throughout the muscle volume. The purpose of this pilot study 
was to construct 3D models at the fiber bundle level to: 1) Identify partitioning within AG, 2) Determine the 
attachment sites of each partition, and 3) Quantify the architectural parameters of each partition. METHODS. 
Eight formalin embalmed specimens were used for this study. The AG was exposed and the fiber bundles 
were delineated and digitized, along with their attachment sites and aponeurotic components using a 
Microscribe® G2X digitizer. The Cartesian coordinate data was reconstructed into 3D models using Autodesk® 
Maya®. Architectural parameters were quantified, and intramuscular architecture was analyzed to identify 
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partitioning. SUMMARY. AG was found to have three partitions (medial, middle, and lateral) each consisting of 
parallel fiber bundles. The fiber bundles of each partition formed a slip of muscle that attached independently 
via an aponeurosis to the superior margin of the suprapatellar bursa. Mean FBL was longest in the middle 
partition (n = 8), and the medial part had longer mean FBL than the lateral partition (n = 6). CONCLUSIONS. 
AG was found to consist of medial, middle, and lateral partitions with independent attachment to the 
suprapatellar bursa. The architecture was elucidated in 3D enabling future in vivo ultrasound studies.

SMITH, Devon T.1, Steven L. COOK1, Jonathan J. WISCO1,2 1Brigham Young University, Provo, UT 84602, USA; 
2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

High-speed Video Capture of Anterior Cruciate Ligament Tear.

INTRODUCTION. We filmed scalpel-induced tears of human and porcine anterior cruciate ligaments (ACL) 
using a high-speed camera.  The porcine ACL is routinely used as an animal model of ex vivo tear dynamics 
for the human ACL, but may not be a fully accurate in situ model. RESOURCES. We dissected and stained 
three opportunity human specimens, as well as three porcine specimens, to expose the ACL.  The femur was 
attached in a supine position to a platform on a table surface, the knee joint was flexed at 90 degrees with 
the tibia hanging vertically, and a 5-lb. weight was attached to the tibia in order to induce tension on the ACL.  
The ACL was then cut posteriorly with a scalpel, while a high speed video camera recorded the unraveling 
of the anteromedial (AM) and posterolateral (PL) bundle fibers. DESCRIPTION.  At the initiation of the human 
ACL tears, there was a consistent, subtle release of tension in a small proportion of fibers viewed as a ripple 
through the AM bundle. The tear pattern revealed that the PL bundle acts as a posterior post, with the AM 
bundle wrapping tightly around it. In contrast, the porcine bundles are arranged distinctly from one another, 
with a noticeable, but slight gap in between.  This arrangement becomes more apparent just before tearing.  
The PL bundle immediately becomes taut, while the AM bundle stays lax.  We also observed that the PL 
bundle was notably shorter than the AM bundle.  Unlike with the human ACL, the porcine ACL bundles tore 
independently.  SIGNIFICANCE. Although the bundles in both species unravel as a result of an induced tear 
under tension, our studies show that the in situ tear dynamics of the two species are remarkably different.  In 
particular, the porcine PL bundle acts almost as an independent ligament and may provide more stability.  
Attempts to reconstruct the ACL in patients might benefit if two bundle ligament, rather than that of a single 
bundle, was utilized.

TABIRA, Yoko, Koichi WATANABE, Tsuyoshi SAGA, Joe IWANAGA, and Koh-ichi YAMAKI. Department of Anatomy, 
Kurume University School of Medicine, Fukuoka, 830-0011, Japan.

Variations of the Iliopsoas Muscle: Report of Three Cases.

INTRODUCTION. Anomalies of the iliopsoas muscle (IM) are seemingly rare but are clinically important because 
of the muscle’s relation to the femoral nerve (FN). The anatomical variations of the IM that have been reported 
include an accessory iliacus muscle, iliacus minimus muscle and psoas quartus muscle. The purpose of this 
study was to describe the anatomical findings of these variants of the iliopsoas muscle. RESOURCES. Routine 
dissection of the posterior abdominal wall of 32 Japanese cadavers by medical students at Kurume University 
School of Medicine during 2015 detected anomalous iliopsoas muscles in three cases. DESCRIPTION. In 
the first case, an anomalous small muscle was found on the right side of a 91-year-old female cadaver. This 
muscle originated from the iliolumbar ligament and pierced the FN. The muscle joined the muscle belly of the 
psoas major muscle (PMa). In the second case, an anomalous muscular slip was identified on the left side of 
a 78-year-old female cadaver. The slip originated from the anterior aspect of the middle part of the iliac crest 
and pierced the FN. The muscle joined the tendon of the PMa. Both cases were categorized as a variation of 
the IM and were called iliacus minimus muscles. In the third case, a bilateral anomalous muscle was noted in a 
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74-year-old male cadaver. The muscles mainly originated from the surface of the quadratus lumborum muscle. 
The anomalous muscle, called the psoas quartus muscle, traveled posterior to the FN and united with the 
normal PMa and IM. This anomaly is seemingly very rare. SIGNIFICANCE. These muscle variations are important 
to clinical practice. A variant muscular slip may cause tension of the FN. Its presence therefore should be 
suspected in patients with pain, sensory disturbance and/or motor paralysis in the hip and knee joints.

TRAN, Jenny and Brion BENNINGER. Medical Anatomy Center, Department of Medical Anatomical Sciences, 
Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, USA. Faculty, Orthopaedic 
Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

Can the Median Nerve Be Identified On Cadaveric Specimens and Healthy Individuals By Novice Medical 
Students Using High Resolution Ultrasound Probes In the Wrist and Hand Region?

INTRODUCTION. The median nerve is the most commonly injured nerve in the forearm and wrist region. It 
anastomoses significantly with the ulnar nerve, affecting innervation patterns to the hand. MRI demonstrates 
low sensitivity and specificity while ultrasound (US) reveals high sensitivity and specificity for detecting 
median nerve lesions. This study investigated if medical students (MS) could identify the median nerve using 
multiple US probes. METHODS. Literature search was conducted regarding use of US on the median nerve 
of donor cadavers and healthy subjects by MS. Recently deceased unembalmed donor cadavers (RDUD) 
received 432 (144 per probe) trials from MS using 3 different US probes (5-12, 18, 22) and 42 trials on healthy 
individuals. All MS conducted timed trials bilaterally. SUMMARY. Carpal tunnel syndrome is the most common 
nerve entrapment syndrome in the upper limb. Mobile devices have increased prevalence of carpal tunnel 
syndrome significantly, reported to represent 90% of all entrapment neuropathys. Literature search revealed 
no known studies regarding MS identifying the median nerve with multiple US probes on RDUD and healthy 
subjects. 432/432 trials successfully identified the median nerve with all 3 probes (100%). 144 trials with 
5-12MHz probe were more difficult to visualize than 18&22MHz probes. 42 trials with 18MHz probe on a 
healthy individual revealed 33% accuracy on the left side and 52% accuracy on the right. US can be used to 
diagnose carpal tunnel syndrome by assessing the morphologic characteristics and caliber of the median 
nerve. High resolution US probes can reveal considerable median nerve detail, including its fibers in situ. 
CONCLUSIONS. This study demonstrated MS with novice ultrasound skills identified the median nerve using 
high-resolution probes (18&22MHz). The high resolution probes allowed MS to identify the median nerve from 
cadaveric specimens and healthy volunteers more clearly than the 5-12MHz probe.

VIENNEAU, Maxine D.1, Valera CASTANOV1, Takamitsu ARAKAWA2, Diane TYCZYNSKI3, and Anne M.R. 
AGUR1. 1Division of Anatomy, Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada; 
2Department of Rehabilitation Sciences, Kobe University Graduate School of Health Sciences, Kobe, 654-0142, 
Japan; 3The Michener Institute of Education at UHN, Toronto, ON M5T 1V4, Canada.

A 3D Analysis of the Attachment Sites and Spatial Arrangement of the Great Toe Musculature Relative to the 
Medial and Lateral Sesamoid Bones.

INTRODUCTION. Hallux limitus is a functionally limiting condition that is characterized by pathologic gait 
patterns. It has been suggested in the literature that the sesamoid bones with their connection to the flexor 
hallucis brevis (FHB) tendons facilitate the pulley-like action of the tendons and therefore, the muscle’s 
function. Hallux limitus can result in a more proximal position of the sesamoid bones when there are spasms 
or retraction of FHB along with abductor (ABH) and adductor (ADH) hallucis. The purpose of this study is to 
investigate the musculotendinous architecture of FHB, ABH and ADH relative to the medial (MS) and lateral 
(LS) sesamoid bones. METHODS. In 11 formalin embalmed cadaveric specimens with no visible pathology, 
FHB, ABH, ADH, their tendinous attachments and the sesamoid bones were digitized using a Microscribe® 
G2X Digitizer and reconstructed in 3D using Autodesk® Maya®. The architectural parameters of FHB, ABH and 
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ADH (fibre bundle length (FBL)/pennation angle (PA)/physiological cross-sectional area (PCSA)/muscle volume 
(MV)) were computed and compared by attachment to MS and LS. SUMMARY. The medial head of FHB and 
ABH attached to the inferomedial and medial surfaces of MS, respectively. The lateral head of FHB inserted 
into the inferolateral aspect of LS. Most of the oblique head of ADH attached to the tendon of FHB and the 
transverse head to the lateral surface of LS. The terminal tendons extended along the medial and lateral sides 
of MS and LS to attach to the first metatarsal. The medial and lateral heads of FHB had similar architecture (all 
parameters) whereas the PCSA of ABH was larger than that of ADH. CONCLUSIONS. Sesamoid bone/muscle 
complex anatomy is poorly understood. The 3D data generated in this study could be the starting point for 
further anatomic study and the development of more realistic finite element models to assess the role of the 
sesamoid bones and their associated musculature in normal and pathologic states.

WANG, David and Brion BENNINGER. Medical Anatomy Center, Department of Medical Anatomical Sciences, 
Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, USA. Faculty, Orthopaedic 
Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

SECTRA Could Improve Spatial and Stereostructural Anatomy Interacting With a Virtual Clinical World.

INTRODUCTION. Clinical students, residents and anatomists could benefit from viewing bony architecture 
in 3D generated from CT/MRI scans. Sectra orthopaedic software (SOS) provides opportunity to view 
fracture fragments through identification, manipulation, and implant placement. The interactive process 
experienced could enhance spatial awareness  Allows one to  place plate & screws or a nail into bone to 
reduce fractures. Provides useful insight into the puzzle world of comminuted fractures. The objective of 
this study was to determine if an interactive virtual learning module can be augmented with hand drawn 
illustrations support stereostructural anatomy. RESOURCES. Sectra system consists of 46” multi-touch screen 
connecting to computers allowing IDS 7, a proprietary imaging-analysis software generating accurate 3D 
models from CT/MRI DICOM files. DESCRIPTION. 5 students were invited to view and interact with 3D CT scan 
demonstrating comminuted tibia-fibula fracture in black & white for up to 7 minutes.  Students were asked 
to draw the fracture 24 hours later.  Students were asked to interact with a different 3D scan of a tibia fibula 
fracture for 7 minutes (zoom in/out, rotate in different planes, slice, and apply filters) with fracture in different 
colors allowing users to manipulate the fragments in 3D. They were asked to repeat the drawing 24 hours 
later. SIGNIFICANCE. A simple matrix assessed fracture fragments of the drawings which revealed notable 
differences. SOS provided stereographic cognitive learning. Drawings produced after interacting with SOS 
revealed more accurate fracture fragment sizes and counts. Interacting with 3D CT/MRI scan forced all to slow 
down. Individual fragments are themselves interactive so users rotated, sliced, and otherwise cognitively 
processed each fragment separately for increased interaction. Virtual SOS combined with manual illustration 
suggests improved stereographics which may improve cross-sectional image assessments.

YANG, HeeJun1, SooJung KIM1, SulGiNa KIM2, HyunJu KIM1, JiHyun LEE1, HyeYeon LEE2. 1Department of 
Anatomy, Gachon University College of Medicine, 191 Hambangmoe-ro, Yeonsu-gu, Incheon, 21936, Korea; 
2Department of Anatomy, Yonsei University Medical College, 50-1 Yonsei-ro, Seodaemun-gu, Seoul, 03722, 
Korea. 

Anatomy of the Anterior Bipennate Part of the Soleus Muscle.

INTRODUCTION. Soleus muscle is one of the chief plantar flexors of the foot. However, the information about 
the functional role of soleus in standing and walking is poorly understood yet. In this study, the shape and 
sectional images of soleus were analyzed. METHODS. Sixty-two soleus muscles from 31 adult Korean cadavers 
were examined. The length and width of the muscles were measured. The shapes of the muscular fibers in 
median part of anterior surface were examined and grouped into bipennate type and unipennate type, and 
the width of median part was measured. The muscles were stained in Lugol’s solution for ten days and their 
CT scans were obtained. The comparison between external observation and CT image was made. The size 
and shape of the pinnate muscle fibers were examined on the sectional images. SUMMARY. The length and 
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maximal width of the soleus were 343.0 mm and 78.6 mm, respectively. The muscular fibers in the median part 
of anterior surface were in bipennate arrangement in 75.9% of specimens or in unipennate arrangement in 
6.9%. In 17.2%, because muscular fibers in median part were absent or too scarce to be examined eyes or by 
CT scan, the arrangement was not identifiable. The maximal width of median part of anterior surface occupied 
by anterior muscular fibers and intramuscular tendon was 35.6 mm in average. In coronal CT images, the 
median bipennate or unipennate part formed an internal core structure which ran vertically in most of the 
soleus muscles. CONCLUSIONS. The median part of anterior surface of soleus was not only in bipennate shape, 
but also in unipennate shape, or unidentifiable. The median pennate part formed central core of the muscle, 
which suggest that it might contribute the functional role of soleus in standing and walking. (This research 
was supported by Basic Science Research Program through the National Research Foundation of Korea (NRF) 
funded by the Ministry of Education, Science and Technology(NRF-2014R1A1A2055742)).

YOO, Sarang and Nalini PATHER. Department of Anatomy, School of Medical Sciences, University of New South 
Wales, Sydney, NSW, 2052, Australia.

The Medial Rotators of the Hip Joint.

INTRODUCTION. The medial hip rotators, gluteus medius (Gmed) and minimus (Gmin), contribute significantly 
to pelvic and hip joint stability. While clinically important for functional gait analysis, post-injury rehabilitation 
and post-operative recovery, detailed anatomy of these muscles is inconsistently reported and poorly 
understood. A paucity of information regarding the architectural pattern also directly impacts their function 
as dynamic hip stabilizers. This study therefore aimed to investigate the functional anatomy of these rotators 
including their gross morphology and muscle fiber architecture. METHODS. The medial rotators were 
dissected, and their morphometry analyzed in 18 cadaveric specimens. In an additional three specimens, the 
muscle fiber architecture was examined by micro-dissection and digitization. SUMMARY. Individual muscle 
footprints and alignment of the rotator tendons on the greater trochanter were determined, and the presence 
of the osteotendinous complex (multi-entheses) identified. Between muscle and tendon morphometric 
parameters, 9 of 28 significant corrections were strong (r<0.5, p<0.05). Muscle fiber architecture analysis 
demonstrated that both rotators show similar force producing capacity but different muscle excursion – 
Gmed had significantly longer fiber length (FL) and fiber to muscle length ratio (FL/ML) than Gmin, producing 
higher excursion. The mean FL of Gmin significantly correlated with its FL/ML (r=-0.997, p=0.050). Using the 
digitization data, muscles were reconstructed three-dimensionally for spatial visualization. CONCLUSIONS. 
This comprehensive investigation highlights the clinical importance of understanding the role of the medial 
hip rotators as dynamic hip stabilizers. Importantly, it demonstrates that the osteotendinous complex at 
the greater trochanter plays a significant and dynamic role in facilitating stability by allowing load-sharing 
between the rotator muscles, and warrants further investigation.

YOO, Sarang1, Seyed Ali MIRJALILI2 and Nalini PATHER1. 1Department of Anatomy, School of Medical Sciences, 
University of New South Wales, Sydney, NSW, 2052, Australia. 2Department of Anatomy and Medical Imaging, 
University of Auckland, Auckland, 1023, New Zealand.  2Department of Anatomy and Medical Imaging, 
University of Auckland, Auckland, 1023, New Zealand.

Pediatric Nerve Block: A Review of the Relevance of Surface Anatomy.

INTRODUCTION. Despite the continuing benefits and need for effective and reliable nerve blocks in pediatric 
patients, there is a paucity of data on surface anatomy and landmarks during age-related stages of post-
natal development. This analysis of the literature aimed to analyse reported age-related relations to key 
landmarks in the pediatric population. RESOURCES. A literature search was conducted using five databases 
and four anatomical textbooks. DESCRIPTION. 132 references including systematic and procedural reviews, 
randomized controlled and comparison studies, clinical imaging studies and case reports on pediatric 
regional nerve blocks were retrieved from databases (54 and 58 of these were on upper and lower limb 
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blocks, respectively). A review of these studies demonstrated that although similar landmarks were used 
for nerve blocks, there was much discrepancy in the reported distances between nerves and the puncture 
sites. For the lower limb, for example, only six studies provided detailed reports of the relations of relevant 
nerves to the anatomic landmarks. SIGNIFICANCE. Literature review of pediatric nerve blocks suggests that 
anatomical landmarks need to be standardized for pediatric practice. For the lower limb, there are only two 
pediatric studies suggesting age-related formulas for calculating the puncture distance from the popliteal skin 
crease in the popliteal approach of the sciatic nerve block. One of these studies tested this clinically however, 
only investigated 21 children, 1-16 years old. Further clinical investigations are warranted using pediatric 
populations to assist in predicting the location of the nerves in pediatric nerve blocks for faster, easier and 
safer analgesia in infants and children.
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AKITA, Keiichi, Satoru MURO, Kumiko YAMAGUCHI, Hisayo NASU, Phichaya BARAMEE, and Janyaruk SURIYUT. 
Department of Clinical Anatomy, Tokyo Medical and Dental University, Tokyo, 1138519, JAPAN.

Mutual Relationships among Perineal Muscles Based on Anatomic and Histologic Findings.

INTRODUCTION. It is generally accepted that the two bulbospongiosus muscles are originated from the 
perineal body in male and female. However, during dissection processes, it is very difficult to expose the 
perineal body clearly and to identify the border of each perineal muscle clearly . The purpose of this study 
was to reinvestigate the perineal muscles especially the external anal sphincter and the bulbospongiosus. 
METHODS. Ten formalin embalmed cadavers (5 male, 5 female: Mean 85 y/o) were used. In some regions, 
histological examinations were also performed. The pelvic organ prolapse was not observed in every 
specimens. SUMMARY. The bulbospongiosus muscles were adjoined on the both sides of the lateral 
surfaces of the external anal sphincter, and ran anteriorly to cover the bulb of the penis in male and the 
bulb of the vestibule in female. The transverse perinei muscles were adjoined with the lateral surfaces of 
the bulbospongiosus and the external anal sphincter. In addition, a part of the levator ani (including the 
puborectalis) adjoined with the anterior margin of the external anal sphincter. CONCLUSIONS. The perineal 
body as the center of the attachments of the perineal muscles are not well identified. Each muscle of the 
perineal muscles are not independent. Therefore the bulbospongiosus and the external anal sphincter might 
be difficult to be divided into the independent muscles morphologically and functionally. (Supported by JSPS 
KAKENHI Grant No. 15K08129.)

ARIYO, Olutayo. Department of Anatomy and Cell Biology, SKMC at Thomas Jefferson University. Philadelphia, 
PA 19017, USA.

Transposition of External and Internal Carotid Arteries and their Clinical Significances.

INTRODUCTION. Anatomical relationship between the external and internal carotid arteries are usually most 
predictable, the external carotid being usually placed anteromedial to the internal carotid. We present a rare 
branching pattern unilaterally in which the internal carotid was the one placed anteromedial to the external 
carotid at bifurcation. Such a rare transposition carries clinical implications. RESOURCES. The case being 
presented was an observation made while reviewing the dissected head region of a 67-year- old male cadaver 
by the medical students at SKMC at Thomas Jefferson University, Philadelphia. PA. USA. Photographs were 
taken by staff of the medical media. DESCRIPTION. We observed the right common carotid artery bifurcating 
at about the C3 level, but unlike its normal anatomy, the internal carotid was placed medial to the external 
carotid, an arrangement whereby the branches of the external carotid coursed over the internal carotid while 
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travelling medially to their regions of supply. Usually, the occipital artery when coursing posteriorly from the 
external carotid runs anteriorly and superficial to the internal carotid artery. This relationship was not observed 
as the internal carotid was in a medial relationship. SIGNIFICANCE. A good knowledge of the branching 
pattern of the common carotids and the course of vessels emanating from them are of importance to 
maxillofacial and oral surgeons who are engaged in surgical interventions in the parapharyngeal space, so that 
even needle aspiration to suppurative adenitis may inadvertently traumatize an unsuspecting medially placed 
internal carotid, while anesthesiologists should be very aware of this anomaly, in order to avoid arteriovenous 
fistula formation while engaged in placement of central venous catheters. Misinterpretation of angiographic 
studies may also occur without a thorough knowledge of this very rare anomaly.

BECHER, Noah1, Nayoung KOH1, Salvatore A. RIZZO1, Sushama RICH1, Sumathilatha SAKTHI VELAVAN1, and 
Eric W. BAKER2. 1Department of Anatomy, Touro College of Osteopathic Medicine, New York, NY, 10027, USA; 
2Department of Basic Science and Craniofacial Biology, New York University College of Dentistry, New York, NY 
10010, USA.

Anterotracheal Right Common Carotid Artery with Retroesophageal Right Subclavian Artery.

INTRODUCTION. Although the aortic arch and the course of its branches are typically consistent, several 
variations do exist. Physicians need to be aware of these possibilities before performing invasive procedures 
of the infrahyoid region. The combination of aortic arch variations coupled with severe scoliosis can have 
significant clinical applications and present unique challenges to surgeons and general physicians alike. 
RESOURCES. This is a report following dissection of the neck and superior mediastinum of an 83-year-old 
female cadaver. DESCRIPTION. During routine cadaveric dissection, an anomalous origin of the right common 
carotid artery was found. It arose as a direct branch of the aortic arch and ascended obliquely to the right, 
crossing over the anterior surface of the trachea inferior to the thyroid gland. After crossing the trachea, the 
artery resumed its normal anatomic course as it ascended into the neck. Subsequent branches of the aortic 
arch were as follows: left common carotid, left subclavian, and right subclavian arteries. The right subclavian 
artery followed a retroesophageal course, which is the most common path of an aberrant right subclavian 
artery (ARSA). A particularly striking phenomenon observed was the presence of severe right scoliosis, along 
with leftward displacement and axial rotation of the aortic arch and its branches. SIGNIFICANCE. An ARSA 
can cause dysphagia and dyspnea secondary to atherosclerosis, subclavian steal syndrome, fistula into the 
trachea or esophagus, and in rare cases, an aneurysm. The right common carotid anterior to the trachea can 
cause severe bleeding in procedures of the neck. Scoliosis-induced compression of the thoracic viscera can 
further exacerbate aortic arch variations by introducing tension and malposition of both vessels and visceral 
structures of the thorax. Finally, ARSA is frequently associated with a right non-recurrent laryngeal nerve, 
which, if damaged during surgery, can cause dysphonia or dyspnea.

BENNINGER, Brion, Ian BLANDFORD and Apurba MUKHERJEE. Medical Anatomy Center, Department of 
Medical Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, Lebanon, OR 97355, 
USA. Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

Novel Microendoscope Placed Into Donor Specimen In Anatomy Lab To Reveal Ductal Anatomy.

INTRODUCTION. Quarter century has passed since Asian researchers successfully used a single microfiber 
scope without ductal distension to assess initial 3 cm’s of breast ducts. Very low quality image acquisition 
and fragile equipment failure prevented any widespread traction. Recent developments using multi-fiber 
microendoscopes have evolved to solve this problem. Unfortunately, in best situations, mammography leaves 
2/3 of patients at risk for cancer death. The objective of this study was to investigate if a microendoscope 
could be placed into breast ducts of donor cadavers without creating incisions and acquire images. METHODS. 
Literature search investigating microendoscope use as a ductoscope versus mammograms. C-Link Micro 
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Endoscope system(CLME)was used with irrigation to dilate the duct. Female cadaver donors (N=10 breasts,ave 
age71) had microendoscope attempted. SUMMARY. Literature search revealed many negatives about 
mammograms and several positives when ductoscope was used, albeit minimally. 92% of subjects undergoing 
ductal lavage had at least one duct successfully cannulated. All 10 donors were successfully cannulated and 
scoped. CLME is capable of detecting abnormal or pre-cancerous cells and lesions in the milk ducts 10 to 
15 years before they can be detected by mammograms. CMLE is used to investigate nipple discharge and 
allows for a more targeted and accurate approach in locating abnormal ductal lesions for excision and biopsy. 
CMLE can be used in conjunction with a lumpectomy to achieve clearer margins to minimize excess tissue 
removal.  92% of subjects undergoing ductal lavage had at least one duct successfully cannulated. Performing 
ductoscopy using the CMLE can detect pre-cancerous cells in the milk ducts which allows for significantly 
earlier Breast Cancer detection than mammography.  CONCLUSIONS. This study demonstrated CMLE can be 
conducted on cadavers to teach ductal anatomy, develop endoscope skills and nurture disruptive or future 
innovations.

CAPOSSELA, Errica, Amber E. PINSON, and Sumathilatha SAKTHI VELAVAN.  Department of Anatomy, Touro 
College of Osteopathic Medicine, New York, NY 10027, USA.

An Aberrant Right Subclavian Artery - A Case Report.

INTRODUCTION. The aberrant right subclavian artery (ARSA) is an embryologic remnant of the right dorsal 
aorta. It occurs in up to 2% of people, making it the most common variation of the aortic arch. The ARSA 
variation is commonly associated with other vascular anomalies, most often a common carotid trunk (truncus 
bicaroticus), an aortic arch (Kommerell’s) diverticulum, and an ARSA aneurysm. Though the majority with 
ARSA remains asymptomatic throughout life, potential complications include dysphagia lusoria, dyspnea, and 
retrosternal pain. The purpose of this case report is to add to the findings of previous studies on ARSA and the 
embryological origin of this anomaly. This will provide knowledge in clinical anatomy as well as aid physicians 
to be more aware of the possible complications of an ARSA. RESOURCES. A dissection was performed of 
the mediastinum on a 94-year-old female cadaver as part of the gross anatomy lab at our Medical school. 
The variant artery was noted and detailed dissection was performed to observe its course and relations. 
DESCRIPTION. After removal of the heart and lungs, students dissected the posterior mediastinum. While 
looking for the thoracic duct, an ARSA was discovered which emerged as the last branch of the aortic arch. It 
followed a retroesophageal course, crossing the midline between the levels of T3 and T4, then angled upward 
to enter the right subclavian triangle. SIGNIFICANCE. Children often present with dyspnea, dysphagia and/
or increased respiratory infections due to tracheal laxity. Dysphagia is most commonly found in older adults, 
often as a secondary effect of vascular aneurysms or atherosclerosis, which hardens the wall of the ARSA and 
increases the pressure against the esophagus. Clinicians should consider including an ARSA on their list of 
differentials if their patients present with any of the previously mentioned symptoms.

CHILTON, S. Thomas, and Omid B. RAHIMI. Department of Cellular and Structural Biology, University of Texas 
Health Science Center San Antonio, San Antonio, TX 78229, USA.

Variation in the Azygos Venous System: A Cadaveric Study of Patterns of Vessel Termination.

INTRODUCTION. The pattern of drainage by the azygos venous system is highly variable. Until recently, the 
points of termination of the azygos, hemiazygos, and accessory hemiazygos veins were poorly documented 
and continue to be inconsistent. Here, we seek to clarify the termination sites of these veins in relation to 
the vertebral column and also examine vessel diameter and the azygos venous system pattern. METHODS. 
Forty preserved cadavers were dissected to expose the azygos, hemiazygos, and accessory hemiazygos 
veins by removing thoracic viscera. Each azygos system was categorized into one of 11 previously defined 
venous drainage patterns as defined by Anson and McVay (1971). The vertebral level at which each of the 
3 veins terminated was documented. The diameter of each vein was measured at the point of termination. 
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SUMMARY. We observed 10 of the 11 historically established azygos system venous patterns. As expected, 
termination levels for the azygos, hemiazygos, and accessory hemiazygos veins were variable, however clear 
patterns emerged. Azygos vein, hemiazygos vein and accessory hemiazygos vein termination levels were 
most commonly observed at T3-T4, T8-T9, and T6-T7, respectively. The mean diameter of the azygos vein 
was measured at 10.32 mm, the hemiazygos vein at 6.77mm, and the accessory hemiazygos at 5.07mm. 
Our results do not show a correlation between diameter and termination levels. CONCLUSIONS. These data 
confirm that while the azygos venous system is highly variable, distinct patterns of termination points exist 
for its venous components. Our results differ from prior studies that have reported termination points of the 
azygos and the accessory hemiazygos veins. Knowledge of the prevailing azygos venous system patterns has 
significant clinical implications and provides an important baseline in surgical procedures that involve this 
system of veins.

CHRISTAKIS, Alexander1, Anne M. GILROY2, and Stephen O. HEARD3  1University of Massachusetts Medical 
School, Worcester, MA 01655, USA.  2Department of Radiology, University of Massachusetts Medical School, 
Worcester, MA 01655, USA.  3Department of Anesthesiology and Perioperative Medicine, UMass Memorial 
Medical Center, Worcester, MA 01655, USA.

A Case Report of Traumatic Phrenic Nerve Injury: a Virtual Anatomy and Cadaveric Exploration.

INTRODUCTION. This is a case report of a patient who presented with extensive subcutaneous emphysema 
and pneumomediastinum secondary to tracheal rupture after sustaining traumatic injury to the neck.  A left 
diaphragmatic paralysis due to phrenic nerve injury was subsequently diagnosed. Our analysis incorporates 
the Anatomage Table, an imaging modality and teaching tool recently integrated into the UMass Medical 
School curriculum. RESOURCES. The patient’s clinical and radiology data were reviewed, including CT and 
X-ray imaging. In addition, the CT DICOM files were processed to create a three-dimensional, interactive 
model using the Anatomage Table at the Interprofessional Center for Experiential Learning and Simulation 
at UMass. A prosection from a lightly embalmed cadaver was created to trace the course of the phrenic 
nerve from cervical spine to diaphragm. DESCRIPTION. We present an educational analysis of a case report of 
traumatic neck injury complicated by tracheal rupture and phrenic nerve injury resulting in diaphragmatic 
paralysis. Three-dimensional reconstructions are used together with cadaveric dissection to correlate the 
relevant anatomy to the patient’s radiographic findings and clinical course. SIGNIFICANCE. This UMass patient 
represents a clinical scenario with anatomic correlations that are ideal for demonstrating the merits of virtual 
anatomy in teaching, with its ability to highlight different types of tissue. We use specific viewing modes to 
illustrate each of the interesting parts of the case including the tracheal rupture and emphysema as it tracks 
along various fascial planes, and follow with confirmation by cadaveric dissection. In this way, we hope to 
show the usefulness of this innovative teaching methodology in medical education and how it can be a 
valuable tool for students and faculty to explore patient cases.

COLLIN, Peter G.1, Rachel GRAHAM1, Helena KENNEDY1, Tatiana NDJATOU1, Pamela PEREZ2, R. Shane TUBBS3,4, 
Marios LOUKAS4, Piotr B. KOZLOWSKI, Estomih P. MTUI5, and Anthony V. D’ANTONI6.  1Student at CUNY School 
of Medicine, City College of New York, New York, NY;  2Student at Michigan State University; 3Chief Scientific 
Officer, Seattle Science Foundation, Seattle,WA;  4St. George’s University, Grenada; 5Weill Cornell Medicine, New 
York, NY;  6CUNY School of Medicine, City College of New York, NY 10031, USA.

Surgical Relevance of the Lateral Costotransverse Ligament in Relation to the Dorsal Root Ganglion.

INTRODUCTION. The lateral costotransverse ligament (LCTL), a fibrous band that stabilizes the costovertebral 
joint, is found in close proximity to the dorsal root ganglion (DRG). The LCTL is an important surgical landmark 
during resections of metastatic tumors in the thoracic spine and in paravertebral blocks. The purpose of the 
study was to qualitatively and quantitatively describe the morphology of the LCTL and its relations to the 
DRG at all levels of the thoracic spine. METHODS. The thoracic spines of eight embalmed cadavers (4 female, 
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4 male) were dissected bilaterally. The mean (SD) death age was 80.38 (15.9) years. LCTL length (parallel 
to ligament striations), width (perpendicular to ligament striations) and thickness (anteroposterior) were 
measured, as well as the distance from the LCTL to the DRG using a digital caliper (Hawk, Inc., Cleveland, 
OH). Statistics were calculated using SPSS Version 22.0 (IBM, Armonk, NY). A P-value of less than 0.05 was 
considered significant. SUMMARY. Three bilateral groups of LCTLs, top (on ribs 1-2), middle (on ribs 3-10), 
and bottom (on ribs 11-12), were compared based on clinical and anatomic distinctions between the 
costotransverse joints, which influence LCTL morphology. A statistically significant difference (P<0.000) was 
found in the distance from the LCTL to the DRG between the groups. The mean (SD) distances from the LCTL 
to the DRG in the three groups of top, middle, and bottom were 22.96 (4.38), 24.42 (1.98), and 18.18 (2.49) 
mm, respectively. The LCTL length, width, and thickness were not significantly different between groups. 
CONCLUSIONS. The distance from the LCTL to DRG was statistically significant between the three groups, an 
integral distinction for avoiding iatrogenic injuries of neural structures during thoracic spine surgery. This 
difference may be of value to surgeons who remove metastatic tumors located near or on the DRG and during 
selective nerve blockade or denervation procedures such as rhizolysis.

DAVIS, Kelly E., Charles T. SIMPKIN, Cindy K. FUNK. Rocky Vista University College of Osteopathic Medicine, 
Department of Structural Medicine, Parker, CO 80134, USA.

Unilateral Right-Sided Varicocele Associated with Pancreatic Cancer: A Cadaveric Case Report.

INTRODUCTION. Testicular varicoceles are abnormal dilations of the pampinform plexus of veins within the 
spermatic cord. Due to the nearly-vertical course of the left testicular vein and its 90o insertion into the left 
renal vein, roughly 90% of cases occur on the left side. However, because the right testicular vein travels 
tangentially to insert into the inferior vena cava (IVC), it generally experiences less flow turbulence and back 
pressure. As such, the presence of an isolated right testicular varicocele occurs in only 3% of patients and 
should raise clinical suspicion for an intraabdominal mass or IVC obstruction. RESOURCES. A formalin fixed 
cadaver (of 1 year) dissected over a 4-month time period by Anatomy Fellows (third year medical students). 
DESCRIPTION. During the dissection of a 67-year-old male cadaver with a diagnosis of pancreatic cancer, 
a varicocele was discovered in the right spermatic cord. Upon dissection of the abdomen, a 9x5 cm tumor 
was found in the head and body of the pancreas. It had invaded the wall of the duodenum as well as the 
gastroduodenal artery. The section of the IVC directly dorsal to the location of the tumor was found to be 
dilated to 4.7 cm, whereas the non-dilated section of the IVC located below the insertion of the right testicular 
vein measured 2.8 cm. SIGNIFICANCE. Due to the uncommon nature of unilateral right-sided varicoceles (URV), 
their occurrence has important clinical implications. Current literature suggests that URVs are associated 
with situs inversus totalis or retroperitoneal masses impinging on the right testicular vein, neither of which 
were present in this specimen. To our knowledge, the relationship between URV and pancreatic cancer has 
not been previously described in the literature. Our findings suggest URV could be a clinical warning sign of 
cancer of the head and/or body of the pancreas that has mechanically obstructed the IVC at a point affecting 
the right testicular vein more than the left renal vein.

EZRA, David 1,2, Khalil SALAME3, Deborah ALPEROVITCH-NAJENSON1, Viviane SLON1, and Israel HERSHKOVITZ1 
1Department of Anatomy and Anthropology, Sackler Faculty of Medicine, Tel-Aviv University, Tel Aviv ,69978 
, Israel 2School of Nursing Science, Tel Aviv Jaffo Academic College, Jaffo , 6818211, Israel 3Department of 
Neurosurgery, Tel Aviv Sourasky Medical Center, Sackler Faculty of Medicine, Tel-Aviv, 64239, Israel.

Osteophytes in the Cervical Vertebrae Facets (C3-C7) - Demographical Perspectives.

INTRODUCTION. Osteophytes are bone spurs which are thought to be advantageous as they provide support 
in load bearing. Conversely, their propensity to cause clinical damage constitutes a disadvantage. In the 
cervical spine, osteophytes may cause immobility and stiffness of the neck, osteoarthritis and headaches. 
Moreover, osteophytes can be involved in nerve entrapment syndromes or lead to the compression of the 
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vertebral artery. METHODS. The study population was sampled from the collection of human skeletons housed 
in the Natural History Museum in Cleveland, Ohio, USA. The sample included 273 adult individuals of both 
sexes, either African-Americans or European-Americans. 88 individuals were aged between 20 and 39 years, 
92 between 40 and 59 years; and 93 were over 60 years of age. The observations were made on the cervical 
vertebrae C3-C7, such that a total of 1365 cervical vertebrae were studied. A grading system for osteophytosis 
of the articular surfaces of facets was developed to assess the presence and severity of the phenomenon in 
each facet, ranging from facets with no or minor spurs (grade 1), to facets with severe osteophytosis (grade 4). 
SUMMARY. The highest prevalence of osteophytes of moderate and severe degrees on the superior articular 
facets was found in C3 and C4, compared to C7 on the inferior facets. We hypothesize that this distribution 
of osteophytes can be accounted for by two factors. First, vertebrae C3 and C4 are adjacent to the head, the 
rotational movements of which causes pressure and stress on the upper parts of C3 and C4. Second, vertebra 
C7 not only ends the cervical lordosis, but is also in contact with vertebra T1, which starts the thoracic kyphosis 
and maintains the stability of the thorax region, causing compression and stress on the lower area of C7. 
CONCLUSIONS. The compression and the stress on the superior facets of C3-C4 and the inferior facets of C7 
causes the osteophytes formation in those cervical vertebrae.

HOŁDA, Mateusz K.1, Agata KRAWCZYK-OŻOG2, Mateusz KOZIEJ1, Jakub HOŁDA1, Wiesław PAWLIK3, Danuta 
SORYSZ2 and Wiesława KLIMEK-PIOTROWSKA1. 1Department of Anatomy, Jagiellonian University Medical 
College, Cracow, Poland; 22nd Department of Cardiology, Jagiellonian University Medical College, Cracow, 
Poland; 3 University Hospital in Krakow, Poland.

Septal Pouch - Anatomy, Histology and Clinical Imaging.

INTRODUCTION. The septal pouch (SP) is a blind-ending diverticulum within the interatrial septum that 
occurs when the patent foramen ovale (PFO) is absent but the septum primum and septum secundum are 
not completely fused. Left-sided (LSSP) and right-sided (RSSP) pouches could be observed. Recent studies 
have suggested that a LSSP is associated with cryptogenic stroke. The aim of this study was to provide a 
morphometric description of the SP and to identify whether multislice computed tomography (MSCT) or 
transesophageal echocardiography (TEE) is superior of SP imaging. METHODS. Two hundred autopsied hearts 
were investigated. We obtained measurements and casts of the SPs, and we conducted histological staining 
of the LSSPs. Additionally 50 patients were included in the study. All patients underwent both: MSCT of the 
heart and TEE. The morphology of the interatrial septum was assessed in the same projection. SUMMARY. 
In cadaveric materialwe found a LSSP in 47%, RSSP in 11% and PFO in 25% of hearts. We found that the PFO 
occurred more often in younger hearts, and the SP and smooth septum were more prevalently found in older 
hearts (p=.0023). The mean volume of the LSSP was 0.31±0.11ml, which represented 13.6±9.4% (range: 3.1–
44.9%) of the left atrial appendage volume. The SP shape resembled a cone or a cylinder with some secondary 
diverticula. The LSSP free wall was composed of two layers of endocardium, between which transverse 
muscle fibers and connective tissue could be observed.In MSCT, the interatrial septum was classified as: LSSP 
(34%) and RSSP (4%). In TEE: LSSP (48%), RSSP (24%). The agreement between the MSCT and TEE was 48%. 
CONCLUSIONS. The LSSP is present in almost half of cases. The SP arises as a result of PFO channel closure. The 
anatomy of LSSP may promote blood stasis and thrombus formation. The TEE is superior to MSCT in imaging 
the SP, with the sensitivity comparable to post-mortem examination.
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HUNTER, Leah D. 1, Claudia F.  MOSLEY1, Ashley R. JACKSON2,3, Kirk M. MCHUGH1, 2. 1Division of Anatomy, The 
Ohio State University, Columbus, OH 43210, USA; 2Center for Molecular and Human Genetics, The Research 
Institute Nationwide Children’s Hospital, Columbus, OH 43205, USA. 3Biomedical Sciences Graduate Program, 
The Ohio State University, Columbus, OH 43210, USA.

3D Model of Molecular Expression in Urothelium Highlight Anatomical Relationships in Urinary Tract.

INTRODUCTION. Evidence suggests the urothelium is important in urinary tract development and disease. 
Although the urothelium is contiguous throughout the urinary tract, it has tissue-specific morphologies 
and distinct embryonic origins in the kidney and ureter versus the bladder and proximal urethra. Therefore, 
we systematically annotated urothelial protein expression patterns during normal mouse development 
to understand urothelium within its appropriate anatomical context. METHODS. Ten micron sections from 
embryonic day (E)13, E14 and an adult mouse were antibody labeled, digitally reconstructed, and 3D rendered 
to map and regionally quantitate urothelial proteins. Maturation parameters were determined using adult 
samples. SUMMARY. Undifferentiated E13 urothelium lacked Krt13, Krt14, Krt20 and uroplakins. E14 marked 
the beginning of tissue specific patterning. Sporadic Krt5, Krt14 and Ki67 expression was evident in bladder 
basal cells. Interestingly, superficial and intermediate cells also exhibited Krt5 expression, but this was spatially 
limited to the bladder neck. Shh and p63 labeled basal and most intermediate cells, but Shh expression was 
limited to the trigone whereas p63 was not. Krt20 expression was minimal at E14 and strictly limited to the 
bladder. Within the bladder we found that 35% of urothelial cells expressed Krt14 (basal), 48% uroplakin 
(intermediate and umbrella), 1% Krt20 (umbrella), 83% p63 (basal and intermediate), 72% Shh (morphogen), 
and 26% Ki67 (proliferative). Our work will serve as a vital resource for developing diagnostic and therapeutic 
measures for urinary tract diseases. CONCLUSIONS. Molecular annotation and 3D modeling of the embryonic 
urinary tract provides novel insight into the expression pattern of urothelial-specific proteins temporally and 
spatially. Future studies will include 3D mapping of these tissues and markers throughout development and 
disease states. “Supported by NIDDK”

KHARE, Akash1 and Ghanshyam N. KHARE2. 1Department of Anatomy, ESI- Post Graduate Institute of Medical 
Sciences & Research, Kolkata (West Bengal) 700104, India; 2Department of Orthopaedics, Institute of Medical 
Sciences, Banaras Hindu University, Varanasi (Uttar Pradesh) 221005, India.

Multiple Butterfly Vertebrae And Other Vertebral Anomalies In an Adolescent: Report Of a Rare Case.

INTRODUCTION. Butterfly vertebra is an uncommon congenital vertebral anomaly. It has a sagittal cleft 
through body of the vertebra, with funnel shaped ends, and is caused by persistence of the notochord during 
vertebra formation. The involved vertebral body is usually widened and a bony bridge may form across the 
defect (often observed in the thoracic or lumbar region of spine), thus giving the butterfly shape. It may 
be associated with an anterior spina bifida with/without anterior meningocele, Alagille Syndrome, Jarcho-
Levin Syndrome, and many other congenital anomalies/syndromes. Only few cases have been reported in 
humans, mostly involving one to three vertebrae, and mostly in adults. RESOURCES. A thirteen year old male 
adolescent presented with abnormal trunk. Thorough clinical examination and investigations were done. 
DESCRIPTION. The trunk looked abnormally small in size and deformed. Both shoulders were at the same level 
and mild scoliosis was noted. There was no neurological deficit. Radiograph confirmed a mild scoliosis (right 
thoracic and left lumbar curves). Five butterfly vertebrae, three hemi-vertebrae, and one block vertebra were 
noted. Clinical examination of cardiac and respiratory system were unremarkable. No other abnormalities 
were detected by ultrasounds, as well as by routine blood and urine investigations. Liver and renal functions 
were found to be normal. There was no pain or neurological deficit, thus no treatment was advised, but 
general precautions were suggested. SIGNIFICANCE. This adolescent had five butterfly vertebrae, and to the 
best of our knowledge, no such case has previously been reported in English-language literature. Although 
this abnormality is an incidentally encountered, usually asymptomatic anomaly, it is important to recognize 
a butterfly vertebra for correct diagnosis. Recognizing the anomaly is crucial as it may alter the spinal 
biomechanics and complicate as disc herniation in later stages of life.
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KONNER, Marcus L., Diksha GUPTA, Ramona F. BAEZ, Sushama RICH, Sumathilatha SAKTHI VELAVAN, Carlos I. 
QUINTEROS, Bedia CASTELLANOS.  Department of Anatomy, Touro College of Osteopathic Medicine, New York, 
NY, 10027, USA.

Aberrant Origin of the Azygos Vein with the Absence of Hemiazygos and Accessory Hemiazygos Veins.

INTRODUCTION. The azygos venous system supplies collateral circulation between the inferior vena cava and 
superior vena cava. The purpose of this case report is to describe the findings of a highly tortuous azygos 
vein that arises from the left renal vein, with the absence of hemiazygos and accessory hemiazygos veins.  
Embryologically, it is postulated that the supracardinal vein remained patent caudally permitting the origin 
of the azygos venous flow from the left renal vein. Furthermore, there are appreciable osteophytic growths 
apparent on the vertebrae causing a tortuous azygos vein. The entire azygos venous system is engorged 
due to the increased pressure that the azygos vein endured embryologically owing to the absence of the 
hemiazygos and accessory hemiazygos veins. RESOURCES. During routine dissection of the thorax, it was 
observed that the azygos venous system of a 76- year old male cadaver arises from the left renal vein and 
there was an absence of hemiazygos and accessory hemiazygos vein. DESCRIPTION.  After dissection and 
removal of the thoracic and abdominal viscera, we identified and documented the variations of the azygos 
venous system of the cadaver.  The azygos vein originated from the left renal vein at L3 crossing the midline 
at the level of T11 and ultimately draining into the superior vena cava between T3 to T4 via the azygous 
arch. It received drainage of all the posterior intercostal veins from T3- T12 from both left and right side. 
SIGNIFICANCE. The azygos vein is a crucial venous connection in the thorax and therefore, variations in its 
drainage can have clinical consequences. Knowledge and documentation of aberrant origin of the azygos 
vein with varicosity is of clinical significance in avoiding misdiagnosis of what could potentially be a benign 
vascular anomaly.

LAMBERT, H. Wayne1, Kelsey R. MANGUS2, Kyle D. MILLER1, Jordan V. SWEARINGEN1, and Matthew J. ZDILLA2,3. 
1Department of Neurobiology and Anatomy, West Virginia University School of Medicine, Robert C. Byrd 
Health Sciences Center, Morgantown, WV 26506, USA; 2Department of Natural Sciences and Mathematics, 
West Liberty University, West Liberty, WV 26074, USA; 3Department of Graduate Health Sciences, West Liberty 
University, West Liberty, WV 26074, USA.

Submental Musculature Variations: Clinically Important Examples of the Mentohyoid, Mylohyoid, and Eclectic 
Anterior Digastric Musculature.

INTRODUCTION. Many muscular variations in the submental region are well-documented; however, there 
remains a paucity of reports regarding certain musculature such as the mentohyoid (MentH) muscle and 
mylohyoid (MyloH) muscle. Likewise, despite the common occurrence of anterior belly of the digastric (ABD) 
muscle variants, many variations remain unreported or under-reported. RESOURCES. A case series of exotic 
submental musculature was compiled via high-resolution digital photography of cadavers. DESCRIPTION. 
Examples of rare submental muscular variations including the MentoH, MyloH, and ABDM are provided in 
order to raise awareness of their existence and clinical consequences. SIGNIFICANCE. Variation of submental 
musculature can lead to surgical confusion during submental lipectomy, rhytidectomy, cosmetic alteration of 
the cervicomental angle through muscular resection, muscle transfers for mouth reanimation, and submental 
artery flap procedures. Likewise, diversity in the musculature can complicate injection procedures performed 
in the submental region. It is also important to understand these muscular variations in order to differentiate 
them from local anatomical and pathological structures, including submental lymph nodes, space occupying 
lesions, and muscular asymmetries due to trigeminal nerve lesions.

Abstracts - Poster Presentations Session 3 continued



page 113
continued on next page

LUKASIK, Colin1, Thomas ADAMS1, Brandon BROWN1, Trevor BROWN1, Philip CHEBAYA1, Jonathan ISAACSON1, 
Charles SHALLER1, Alexander WALKER1, James COEY2 and Sara SULAIMAN3 1 St. George’s School of Medicine 
Keith B. Taylor Global Scholars Program, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK. 
2Department of Anatomy, St. George’s University, Grenada, W.I. 3Department of Applied Sciences, Faculty of 
Health & Life Sciences, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK.

Investigating Variations in the Bifurcation Level of the Common Carotid Artery In-vivo Using Ultrasound.

INTRODUCTION. The common carotid (CC) arteries are the main arterial supply of the head and neck. 
Typically  the CC artery bifurcates at the superior border of the thyroid cartilage however, variations have been 
reported across cadaveric and angiographic studies. To date, there has been a paucity of in-vivo ultrasound 
studies mapping the level of the carotid bifurcation. Knowledge of variations in the carotid bifurcation and 
its relationship with adjacent structures is of paramount importance in medical and surgical procedures. 
METHODS. Two-hundred and sixty CC arteries from 130 participants, (70 males, 60 females) aged between 18 
and 45 years, were investigated using a GE Logic e ultrasound system with a12L-RS transducer. The superior 
border of the thyroid cartilage was palpated, identified and marked. Subsequently, transverse/short-axis 
ultrasound identification of the level of the CC bifurcation in relation to the marked landmark was recorded. 
SUMMARY. The bifurcation level of the CC artery was identified in all participants as being;  above, at or below 
the level of the superior border of the thyroid cartilage in 59.2%, 23.1% and 17.7% respectively. The level 
of bifurcation was asymmetrical in 20% (26/130). A highly significant difference in the level of bifurcation 
between sexes (x2(2) =16.8,  p <0.001) was found. Males were 3 times more likely to have a bifurcation above 
the superior border of the thyroid cartilage. CONCLUSIONS. Ultrasound is not only a cost effective, minimally 
invasive and safe means of conducting anatomical studies but should also be used to identify variations prior 
to clinical procedures. Low bifurcation of the CC artery is associated with more tortuous carotid vessels and 
vascular disease. This study suggests a higher in-vivo prevalence of a “low” bifurcation (17.7%) in comparison 
with published studies. Variations in the carotid artery could potentially lead to iatrogenic injury and affect 
patient outcomes during clinical procedures.

MIRJALILI, S. Ali1, Kiarash TAGHAVI2. 1Department of Anatomy and Medical Imaging, University of Auckland, 
Auckland, New Zealand 1023; 2Paediatric Surgical Department, Wellington Hospital, Wellington, 6021, New 
Zealand.

Projectional Pediatric Abdominal Surface Anatomy Using Archival CT Scan.

INTRODUCTION. Pediatric anatomy despite being integral to medical and surgical practice has remained 
relatively neglected, not forsaking a few sentinel works. However neonatal and pediatric anatomy differs 
structurally and functionally in a multitude of ways from adults. The current study aimed to reappraise 
common abdominal surface landmarks of important structures in infants and children. METHODS. After 
excluding for any related pathologies computer tomography scans of 90 children were divided into three age 
groups and systematically analyzed. The vertebral levels of the unpaired branches of the abdominal aorta 
were recorded. The vertebral level and relation to the midline of the bifurcation of the abdominal aorta and 
formation of the inferior vena cava were measured. The renal long axis, costal relations, renal artery vertebral 
level and hilar vertebral level were measured. The splenic long axis and relation to the mid-axillary line were 
measured. SUMMARY. The average renal length did not greatly increased across the age groups (7.12cm, 
7.85cm, 8.86cm). The renal artery was consistently found around L1, and the left kidney was related to the 
11th and 12th ribs posteriorly and the right kidney only to the 12th rib. The AA was found to bifurcate in 10% 
of children to the right of midline. The unpaired visceral branches of the aorta were commonly found at T12 
(celiac artery), L1 (SMA) and L3 (IMA). CONCLUSIONS. The current study provides age-standardized surface 
landmarks and measurements for major abdominal vascular structures and solid organs in normal children. 
The clinical applications of this data are multiple and diverse.
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NGUYEN, Vuvi H.1, Howe LIU2, Armando ROSALES1, and Rustin REEVES1. 1Center for Anatomical Sciences, 
2Department of Physical Therapy, University of North Texas Health Science Center, Fort Worth, TX 76107, USA.

A Cadaveric Investigation of the Dorsal Scapular Nerve.

INTRODUCTION. Compression of the dorsal scapular nerve (DSN) is associated with pain in the upper 
extremity and back. It has been previously reported that the entrapment of the DSN within the middle 
scalene muscle is the primary cause of pain. Even though there is clinical evidence that DSN impingement 
exists, entrapment of this nerve is still easily missed during differential diagnosis of back pain. The purpose of 
this study is to develop a novel method for locating the surface projection of the DSN to enhance successful 
diagnosis and treatment of patients with DSN impingement. METHODS. Studies were conducted on 20 
embalmed adult cadavers in which 23 DSN were dissected and documented regarding the spinal root origin, 
anatomical route in relation to the scalene muscles, and muscular innervations. A transverse plane was 
established using the laryngeal prominence as our anatomical landmark in order to measure the distance (cm) 
of the DSN as it enters, crosses, and exits the middle scalene muscle from this plane. SUMMARY. It was found 
the spinal root origin of the DSN is variable. The observed DSN originated from spinal cord levels as follows: 
5 from C4, 16 from C5, and 2 from C6. The route of the DSN also varied as follows: 3 DSN traveled anterior to 
the middle scalene muscle, 17 pierced the middle scalene muscle, and 3 coursed between the middle and 
posterior scalene muscles. The average distances (cm) in which the DSN enters, crosses, and exits the middle 
scalene muscle from the transverse plane of the laryngeal prominence was recorded. CONCLUSIONS. The 
laryngeal prominence is an ideal anatomical landmark in estimating the surface anatomy of the DSN. This 
method could be used to improve a clinician’s ability to accurately and efficiently locate the area of DSN 
entrapment so that proper diagnosis and treatment can be performed on patients.

OKUDA, Itsuko1, Keiichi AKITA2, and Yasuo NAKAJIMA3. 1Department of Diagnostic Radiology, International 
University of Health and Welfare, Mita Hospital, Tokyo, 1088329, Japan. 2Department of Clinical Anatomy, 
Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University (TMDU), Tokyo 1138519, 
Japan, 3Department of Radiology, St. Marianna University School of Medicine, Kanagawa, 2168511, Japan.

Magnetic Resonance-Thoracic Ductography: Thoracic Duct Variations and Contribution for the Thoracic 
Surgery.

INTRODUCTION. The thoracic duct (TD) requires extreme care in thoracic surgery. Damage to the TD can result 
in serious postoperative complications such as chylothorax. The purpose of this study was to evaluate the 
performance of our MRI technique in TD visualization, to analyze the depicted TD patterns to determine the 
morphological variations, and to confirm with the anatomic findings. METHODS. Adult subjects, consisting of 
non-cancer adults and patients with esophageal cancer and lung cancer, were enrolled. TD imaging features 
based on the principle that lymphatic fluid through the TD appears hyperintense on T2-weighted images, 
were obtained by 1.5-T MR imager. Dissections were performed during Student practices of TMDU. SUMMARY. 
TD location on MRTD was recognized more on the left side than that reported in the anatomic literature, 
and this tendency was more marked in elderly subjects. These features were also confirmed by cadaveric 
studies. The TD configuration was classified into nine types based on location (right and/or left side(s) of the 
descending aorta) and outflow (right and/or left venous angle(s)). The majority of subjects had a right-side 
TD that flew into the left venous angle. Major configuration variations were noted in 14% of cases. Minor 
anomalies such as divergence and meandering were frequently seen. CONCLUSIONS. In thoracic surgery, it 
is important to know the anatomic location of the TD. MRTD allows non-invasive evaluation of TD and can 
be used to identify TD configuration. Most TDs are ascends along the right side of the descending aorta. We 
confirmed anatomic TD configuration corresponding to MRTD features by cadaveric studies. Thus, this MRTD 
technique was considered to positively contribute to the safer performance of thoracic surgery and could 
provide useful information for the development of anatomic knowledge.
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OLINGER, Amanda1, Nicolina TAYLOR1, Stanley WIGGINS2, Anthony OLINGER1. 1Kansas City University 
of Medicine and Biosciences, Kansas City, MO 64106, USA. 2Mercy Clinic Cardiology & Clinical Cardiac 
Electrophysiology, Springfield, MO 65804, USA.

Utilization of the Cross Sectional Area of the Left Atrium as a Predictor for the Anatomy Involved in Two 
Cardiac Device Treatments.

INTRODUCTION. If the cross section area of the left atrium (LA) can be used as a predictor for the size of the 
coronary sinus (CS) as well as the left atrial auricular os (LAAO) it would aid in two commonly performed 
cardiac device procedures. Using the LA as a predictor to the CS could help surgeons estimate the size of the 
CS and determine if a patient is suitable for implantation. Devices called ‘left atrial appendage closure devices’ 
(LAACD) are designed to prevent stroke in patients with persistent atrial fibrillation (AF), which are deployed 
over the LAAO, where thrombotic emboli frequently develop. Using the LA as a predictor, clinicians could 
determine the appropriate sized LAACD preoperatively, which could alleviate the need further intervention, 
given the increase in the size of the LA over time due to AF. METHODS. The depth and width of the LA was 
measured on 223 cadavers, after which a cross sectional area was determined. The LAAO was measured on 
138 cadavers and the CS was measured on 139 cadavers. The size of the LA was correlated to the size of the 
LAAO and CS. SUMMARY. There is a statistically significant correlation between the area of the LA and the size 
of the LAAO and CS respectively. CONCLUSIONS. Since the cross sectional area of the LA is a predictor of the 
size of both the CS and LAAO clinicians can determine preoperatively the appropriate size of a LAACD and 
can predict that as the LA enlarges over time due to AF, so too will the LAAO. Clinicians can also determine 
preoperatively if a patient is suitable for a bi-ventricular pacemaker, and choose appropriate catheter and lead 
size for the procedure pre-operatively to ensure a positive outcome.

PUGH, Kristy R1,2., William R. LEEPER3, Vinciya PANDIAN3, Elliott R. HAUT3, Colin F. MACKENZIE2, Mark W. 
BOWYER1. Uniformed Services University Val G. Hemming Simulation Center, Silver Spring, MD 20910, USA.1 
The University of Maryland School of Medicine, Baltimore, MD 21201, USA.2 Johns Hopkins Hospital, Baltimore, 
MD 21287, USA.3

Improving Training for Surgical Cricothyroidotomy Using an Advanced Manikin with Realistic Human Anatomy.

INTRODUCTION. Despite current “gold standard” training using live tissue (porcine), the failure rate for surgical 
cricothyroidotomy (CRIC) in deployed military operations is reported as high as 33%. We hypothesize that 
using an Advanced Surgical Manikin (ASM) with human specific anatomy to train this vital skill, will be equal 
to if not superior, to training on the current porcine model. The ASM (developed by Operative Experience, 
Inc.) is a full body model with realistic human anatomy and a trans-facial gunshot wound with the capability 
for remotely controlled animation (bleeding from the wounds and movement of the head). METHODS. A 
cohort of 48 novice medical students will be provided a standardized CRIC curriculum and then randomly 
divided (2 groups of 24) and trained to perform a surgical CRIC on either an anesthetized porcine model or 
the ASM in a static state (not moving or bleeding) with mentored practice. All 48 participants will then be 
subsequently tested by performing a CRIC on both a fresh human cadaver and the bleeding and moving ASM 
in a random cross-over fashion with performances videotaped for subsequent blinded scoring by experts 
pre-trained to acceptable inter-rater reliability using a validated checklist. SUMMARY. Preliminary results from 
this ongoing study show that participants who train on the ASM have a better understanding of the required 
anatomical landmarks and perform the procedure quicker and with fewer errors on both a fresh cadaver and 
the animated ASM, when compared to those trained on the live porcine model. CONCLUSIONS. An Advanced 
Surgical Training Manikin with realistic human anatomy coupled with a standardized curriculum appears to be 
a superior to the current gold standard live tissue model for teaching CRIC and has the potential to improve 
training, and ultimately performance for this vital life-saving skill.

Sponsored by Grant No. D14_MSVP_I_14_J1_818: US ARMY MMRC.
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SAGA, Tsuyoshi, Mayuko MOTOMURA, Joe IWANAGA, Yoko TABIRA, Koichi WATANABE, and Koh-ichi YAMAKI. 
Department of Anatomy, Kurume University School of Medicine, 67, Asahi-machi, Kurume, Fukuoka, 830-0011, 
Japan.

The Musculus Cricotrachealis.

INTRODUCTION. In 2015, we rediscovered and reported musculi cricotrachealis in 8 of 15 Japanese cadavers 
donated to the student gross anatomy course.  The musculus cricotrachealis is a small muscle on the front 
of the larynx and trachea.  In 1871, Macalister reported in the publication titled Additional Observations 
on Muscular Anomalies in Human Anatomy of the Transactions of the Royal Irish Academy that he had 
once found the musculus cricotrachealis passing from the lower border of the anterior part of the cricoid 
cartilage, below the origin of the cricothyroid muscle, and inserting into the fifth ring of the trachea; it passed 
behind the isthmus of the thyroid.  In 1959, however, Manjome studied many different laryngeal muscles in 
Japanese, he described the musculus cricotrachealis was not found. To the best of our knowledge, no reports 
about this muscle were published thereafter.  RESOURCES. In this report, we found more 10 cases of musculi 
cricotrachealis in other 14 Japanese cadavers donated same anatomical course in 2014.  DESCRIPTION. A 
typical musculus cricotrachealis was identified totally in 15 of 29 cadavers; the origin in all cases was the lower 
border of the anterior part of the cricoid cartilage, and the muscle inserted into the second to fourth ring of 
the trachea.  And small musculus cricotrachealis was observed in front of the ceratocricoid ligament in 3 of 
29 cadavers; the origin of this muscle was the same as that described above, but the muscle inserted into the 
first ring of the trachea. As a result, these muscles were found in 18 of 29 (about 62%) bodies.  Moreover, in this 
muscle, bilateral superior and inferior laryngeal nerves innervation was clarified by Sihler’s staining method. 
SIGNIFICANCE. The musculus cricotrachealis may not have so important function, but it must be an important 
muscle with respect to phylogeny and clinical-anatomically.

SAITO, Toshiyuki1, Hanno STEINKE2, Niels HAMMER3, Shogo HAYASHI1, and Masahiro ITOH1 1. Department of 
Anatomy, Tokyo Medical University, Tokyo, 1608402 Japan 2. Institute of Anatomy, Leipzig University, Leipzig, 
04103 Germany 3. Department of Anatomy, Otago University, 9010, New Zealand. 

Three-Dimensional Analysis of the Thoracic and Lumbar Posterior Rami.

INTRODUCTION. Invasive procedures of the spine require a good working knowledge of the anatomy of 
regional neurovascular structures. For example, physicians performing procedures to reduce pain of spinal 
origin must know the details of spinal nerve anatomy. As pain of spinal origin is one of the most common 
reasons for presenting to the physician, the present anatomical study was performed to better elucidate the 
anatomy of the branching pattern of the thoracic and lumbar spinal nerves.  METHODS. Ventral dissections 
of the spine were performed in five cadavers to determine the anatomy of the posterior rami of the spinal 
nerves (PRSN) between T1 and L5. In particular, the branching pattern and course of these nerves was studied. 
Images of the dissections were scanned and then analyzed using three-dimensional images.  RESULTS. The 
three-dimensional anatomy of the PRSN of the thoracic and lumbar regions was reproduced. In the middle 
and lower thoracic region, the PRSN traveled posterior to the rib of the adjacent level. The T12 PRSN passed 
posterior to the L1 transverse process and then descended two levels. In the lumbar region, the PRSN passed 
posterior to the transverse process of the adjacent vertebra and descended for as many as three levels with 
its lateral branch ending as the superior cluneal nerve. The lumbar PRSN had a larger diameters between L1 
and L4 than the thoracic PRSNs. For the L4 nerve, the articular branch of the lateral branch was given off very 
early and thus formed a 5-branch pattern of the PRSN. L5 nerves had small PRSN with a 3-branch pattern.  
CONCLUSIONS. Current anatomical textbooks do not describe the anatomy of the PRSN correctly. Therefore, 
the findings of our study might influence clinical procedures aimed at the spinal nerve.  This study was 
supported by the JSPS Grant （c） 25460259.
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SALMI, Darren. Division of Clinical Anatomy, Stanford University School of Medicine, Stanford, CA 94305, USA.

Persistent Left Superior Vena Cava in Patients Without Known Congenital Cardiovascular Malformations.

INTRODUCTION. A persistent left superior vena cava (PLSVC) is present in 0.3% of the general population, 
with the greatest frequency seen among patients with other congenital cardiovascular malformation (CCM). 
Occasionally, PLSVC is identified in patients assumed to have otherwise normal anatomy. We reviewed autopsy 
cases with PLSVC to look at the frequency of cardiovascular and non-cardiovascular malformations in patients 
without a history of congenital heart disease. RESOURCES: A total of 30 autopsy cases with PLSVC from 2003-
2016 were included. Of these cases, 6 were fetal, 17 were neonates or infants (0 – 2 years old), and 7 were 
older than 2 years old (7 – 66 years old). PLSVC was discovered incidentally at autopsy in a total of 3 cases, all 
of which were in patients older than 2 years. The remaining 27 cases had a previously known history of CCM. 
DESCRIPTION. Of the 3 cases of incidentally discovered PLSVC, 2 were found to have additional CCM, one of 
which was clinically significant (hypertrophic obstructive cardiomyopathy), while the other was not (bicuspid 
pulmonary valve). The third incidentally discovered PLSVC case had no CCM. However, non-cardiovascular 
anomalies were present in this case, including accessory spleen and incomplete lobation of the middle lobe 
of the right lung, which are suggestive of a mild heterotaxy syndrome. SIGNIFICANCE. Some cases of PLSVC 
are discovered incidentally as part of cardiovascular imaging in patients without a history of congenital heart 
disease. If no additional CCM is seen at the time of cardiovascular imaging, then it is often presumed to be an 
isolated finding. However, our third incidentally discovered PLSVC case suggests that a number of these cases 
may actually harbor non-cardiovascular anomalies, and, furthermore, these non-cardiovascular anomalies may 
be etiologically related to the PLSVC.

SINGH, Rajani 1, and R Shane TUBBS 2, 1Department of Anatomy, AIIMS Rishikesh, Rishikesh UK, India, 249201, 
2Seattle Science Foundation, Seattle, WA 35233, USA.

Verification  of Atherosclerosis  at Bends and Bifurcation of Anomalous Carotid Arteries - A Histological Study.

INTRODUCTION. The tortuousity and bifurcations in carotid arteries alter the dynamics of blood flow 
causing atherosclerosis. Atherosclerosis in turn obstructs blood flow and eventually shuts it down leading to 
devastating consequences such as ischemic attack and strokes. The aim of the present study is to develop a 
theoretical hemodynamic model to analyze the effect of variant vascular anatomy in the cervical region on 
the development of atherosclerosis and to verify the model by micro-anatomical examination. No such study 
has been carried out previously. METHODS. We developed a hemodynamic model of blood flow at anomalous 
bends and bifurcations, which cause diminished shear stress and velocity with repercussions on the 
endothelium leading to atherosclerosis. The effect was observed in a seventy year old female cadaver. Fifteen 
slides were prepared from the carotid arteries and interpreted to verify the prediction of atherosclerotic sites 
by the model. SUMMARY. The anomalous anatomy of carotid arteries produces changes in streamline blood 
flow causing reduction in shear stress and velocity of blood flow at bends, bifurcations and wider arteries. 
These causatives invoke atherosclerosis of varying thickness in carotid arteries. The atherosclerosis was 
developed at bends, bifurcations and large aperture arteries as observed in histological slides. CONCLUSIONS. 
The hemodynamic model reveals that shear stress and velocity of blood flow are reduced at bends, 
bifurcations and wider arteries. This lower shear stress and velocity causes the development of atherosclerosis 
at bends and bifurcations and in wider arteries as revealed by histological slides. Therefore this study will be 
most useful to clinicians, radiologists, physiologists and anatomists. (Sponsorship-Nil)
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SMITH, Nicolina1, Anthony B. OLINGER1, Larry SEGARS1, and Travis KAUFFMAN2. 1Kansas City University of 
Medicine and Biosciences Division of Clinical Anatomy, Kansas City, MO 64106, USA; 2University of Missouri-
Kansas City Department of Radiology, Kansas City, MO 64108, USA.

Using Anatomical Landmarks to Avoid Phrenic Nerve Injury During Atrial Ablation Procedures.

INTRODUCTION. Atrial fibrillation (AF) is an arrhythmia which affects as many as 2.7 million Americans.  AF 
must be treated because it can lead to a 4-5 fold increased risk of experiencing a stroke. The American College 
of Cardiology/American Heart Association guidelines for the treatment of drug refractory and symptomatic 
paroxysmal AF denote catheter ablation as the standard of care. The newest ablation treatment, cryoballoon, 
uses a cold balloon tip. The biggest risk factor associated with the cryoballoon ablation is phrenic nerve injury 
(PNI). The purpose of this study is to measure relevant distances from specific landmarks to the right phrenic 
nerve (RPN) to create a safe zone for physicians. RESOURCES. Using 30 cadaveric specimens we measured 
laterally from the right superior pulmonary vein orifice (RSPV) to the RPN at the level of the 6th thoracic 
vertebra.  We also measured laterally from lateral border of the 6th thoracic vertebral body (T6) to the RPN. 
The depth and width of the left atrium (LA) was also measured to establish a cross sectional area of the LA. The 
cross sectional area of the LA was then correlated to the averaged measurements to see if the area of the LA 
could be a predictor of the location of the RPN.  DESCRIPTION. The average distance from the RPN-RSPV was 
9.6mm (range 4.3mm-18.8mm). The average RPN-T6 distance was 30.6mm (range 13.7mm-49.9mm). There was 
a non-significant trend that suggests as the size of the LA increases, the measured distances also increased. 
SIGNIFICANCE. Using the lateral border of the 6th thoracic vertebra as a landmark, which can be viewed under 
fluoroscopy during the procedure, physicians can triangulate the distance to the RSPV and determine the 
approximate position of the RPN. Furthermore, the physicians can perform a preoperative echocardiogram to 
determine the size of the LA to assist in determining the position of the RPN with the hopes of avoiding injury 
to the RPN.

WATANABE, Koichi, Tsuyoshi SAGA, Yoko TABIRA, Joe IWANAGA, and Koh-ichi YAMAKI. Department of Anatomy, 
Kurume University School of Medicine, Kurume, Fukuoka 830-0011, Japan.

Anatomical Study Of the Transverse Nuchae Muscle.

INTRODUCTION. The transverse nuchae muscle appears inconsistently in the occipital region of the face. It is 
found incidentally during surgery or cadaver dissection. The textbook description of the muscle is insufficient 
and inaccurate because of the small number of anatomical studies of the muscle so far performed. The 
purpose of this study was to clarify the detailed anatomical features of the muscle. METHODS. We studied 64 
sides of 32 formalin-preserved cadavers that had been donated to our medical school and were used for the 
gross anatomical dissection course in the medical students’ 2015 curriculum. The skin of the posterior neck 
was cut at the midline and then peeled and elevated on the bilateral sides between the subcutaneous fat and 
investing fascia layers. The muscle was examined and measured after all of its parts were exposed. SUMMARY. 
The transverse nuchae muscle was detected in 13 sides (13/64, 20.3%). Among eight cases, five of the muscles 
were found bilaterally, and three were unilateral. The muscles consisted of one to three strips (average 
2.2) originating from the external occipital protuberance with tendons of various length and descending 
oblique-laterally. For the insertion, seven muscles disappeared around the mastoid process, and six curved 
upward around the mastoid process and became the uppermost strip of platysma. One case had another 
strip originating from the lower part of the posterior border of the sternocleidomastoid muscle that then ran 
obliquely upward with the platysma. Three cases also had an accompanying posterior auricular muscle with 
a long tendon originating from the external occipital protuberance. CONCLUSIONS. We clarified the unique 
features of the transverse nuchae muscle in this study. The muscle exists at a uniform rate in variable shapes. 
We did not identify the muscle’s innervation, but further investigations will be performed to clarify more 
details.
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WHITCOME, Katherine K. College of Health Sciences, California Northstate University, Rancho Cordova, CA 
95670, USA.

Structural and Functional Differences by Sex in Lumbar Zygapophyseal Orientation.

INTRODUCTION. Lordosis directs a portion of the spinal load from the vertebral bodies to the zygapophyses, 
artcular facets that are less well adapted to receive and transfer large and complex loads. As synovial joints 
zygapophyses guide intervertebral movements and support a proportionally greater spinal load under 
conditions of acute lordosis. Shifts in maternal posture during pregnancy toward a more extended lower 
back alter the spinal loading regime. Sequential lumbar vertebrae bear prezygapophyseal facets that are 
increasingly more coronal. Given the increased shear force associated with more acute postural lordosis, 
female zygapophyses were expected to be more obliquely oriented than those of males. METHODS. Fifty-
nine male and fifty-four female adult lumbar spinesof known age and sex were examined. Facet angular 
measurements were collected directly with an SPI 0-180 protractor, and facet surface area was calculated 
digitally from captured scaled photographs using ImageJ (US NIH 1997-2015) software. Areal variates were 
geomean size standardized. SUMMARY. The prezygapophyseal angle of females was significantly greater 
than that of males at each of the five vertebral levels (p < 0.01, Bonferroni adjusted). Relative surface area of 
the superior facets did not differ by sex. CONCLUSIONS. Greater facet obliquity in the female lumbar spine is 
functionally consistent with a more dorsally directed spinal load. While lumbar prezygapophyseal orientation 
is functionally relevant to shear resistance, and the greater obliquity in female vertebrae confers increased 
resistance compared to that of males, facet area does not scale with increased dorsal loading along the lumbar 
zygapophyses.

YASSA, Hanan D.¹, Magdy F. YOUAKIM ² and Mohamed FAWZI ³. ¹Anatomy and Embryology Department, 
Faculty of Medicine, Beni-Suef University, Beni Suef, 62511, Egypt, ²Anatomy and Embryology Department, 
Faculty of Medicine, Cairo University, Cairo, 11562, Egypt, ³Radiology and Intervention Department, National 
Hepatology and Tropical Medicine Research Institute, Cairo, 11562, Egypt.

Anatomic Variations of Intrahepatic Bile Ducts among Egyptians: MRC Study.

INTRODUCTION. Liver transplantation has changed the natural history of end stage liver diseases. The 
high prevalence of chronic liver diseases in Egypt has led to increasing numbers of Egyptian patients need 
liver transplantation. In comparison with deceased donor liver transplantation (DDLT), living donor liver 
transplantation (LDLT) has several advantages, however biliary complications occur more frequently after LDLT 
than DDLT, and they remain the most common and intractable problem. MRC is an accurate and noninvasive 
technique for evaluating the anatomy of the biliary system. The aim of the current work was to elucidate the 
anatomic variations of the biliary tree in relation to the safety of bile duct division and reconstruction using 
MRC in Egyptians. METHODS. A total MRC of 353 patients (between16 and 83 years of age; mean age: 49.5 
years) were included in the current study. They were collected from 2010 to 2015. Anatomical variations of 
intrahepatic bile ducts were studied based on the variable insertion of right posterior hepatic duct (RPHD) 
according to Huang classification. SUMMARY. In the current study normal biliary tract anatomy; type 1: the 
RPHD united with the right anterior hepatic duct (RAHD) to form the right hepatic duct (RHD) in 58.6 % of 
patients (n=207). Type 2: trifurcation pattern of insertion of the RPHD, RAHD and the left hepatic duct (LHD) 
in 17.3 % (n=61). Type 3: RPHD opens into the LHD in 18.7 % (n=66). Type 4: RPHD opens into the common 
hepatic duct in 4 % (n=14). Type 5: RPHD opens into the cystic duct in 1.4% (n=5). The presence of an 
accessory duct was observed in 4 % (n=14) of all studied cases. CONCLUSIONS. The results of the present work 
give a precise knowledge of the intrahepatic bile ducts variations among Egyptians. This is critical for ensuring 
successful liver transplantation as well as for reducing postoperative biliary complications in both donors and 
recipients.
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CAHILL, Ronald, and Ilya ZHUPLATOV. Ross University School of Medicine, Portsmouth, Dominica, West Indies.

Surgical Intervention Considerations in Metastatic Lung Cancer.

INTRODUCTION. Metastatic cancer is known to have different clinical outcomes. The aim of the present 
case study is to evaluate the factors that contribute to a prolonged survival and a surgical treatment 
recommendation for a patient with advanced stage cancer using the histopathology techniques to augment 
gross anatomy findings. METHODS. Six samples of lung and liver tissue were collected from a cadaver of a 
66 year old female with a suspected history of smoking. Further dissection of the cadaver was performed to 
observe other organ abnormalities. Sample tissues were dehydrated, embedded in paraffin, sectioned to fit 
onto slides which were then stained with Hematoxylin and Eosin and glass-mounted. The slides were then 
analyzed under light microscope for pathology. SUMMARY. The cadaver had stage IV lung cancer that had 
metastasized from lung to liver. The tumor was histologically determined to be non-small cell adenocarcinoma 
of acinar subtype, which has intermediate prognosis. Furthermore, the lesions had clear margins and were 
distributed towards the periphery of the lung, both findings not being typical presentation for a smoker. 
Other factors also supported the likelihood of prolonged survival after a tumor resection. CONCLUSIONS. 
Our investigation challenges the traditional view  and suggests that histopathological findings (grading) may 
outweigh the anatomical context of the disease (staging) or even complement it to the extent that more 
surgeons are encouraged to navigate the anatomical complexity of metastasectomy via minimally invasive 
robotic surgery such as VATS.
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BARTON, Scott T.1, Erin L. WILCOX1, Maria C. SAVOIA2. 1Anatomical Services, Division of Medical Education, 
2Division of Medical Education, School of Medicine, University of California, San Diego, La Jolla, CA 92093, USA.

Using the Digital Donor Library Database to Identify Ideal Anatomical Specimens for Surgical Skills 
Laboratories.

INTRODUCTION. The Digital Donor Library database is a highly effective tool for tracking each donor through 
the entire donation process. The database is a repository of information that is used by anatomical services 
staff to track donor registration, preparation, usage, and disposal. Information that is captured by the database 
is needed when procuring specimens for medical education. This is especially necessary when allocating 
specimens to surgical skills laboratories.   These laboratories have very specific requirements for their 
anatomical specimen requests. Due to the varied and unique training that surgical skills laboratories provide, 
donors with specific organs intact, lack of surgical scars, body mass index types, gender, or a mixture of any 
of the above requirements are needed. These requirements are found in only a small percentage of donors, 
which creates a logistical challenge for anatomical services programs. RESOURCES. The Digital Donor Library 
was created by the University of California to monitor the entire body donation process. Staff are required to 
enter information from the donor’s donation agreement, death certificate, and from a physical evaluation of 
the donor at the time they are received. DESCRIPTION. The information stored in the Digital Donor Library can 
be sorted and utilized to ensure that donors with hard to find characteristics or pathologies can be identified 
and utilized when needed. SIGNIFICANCE. Use of the Digital Donor Library allows anatomical services staff 
to ensure that each donor is utilized in the best manner possible. It does this by identifying specimens with 
desired characteristics while eliminating others needed for different educational purposes. With the hundreds 
of anatomical specimens used annually for medical education training, use of the Digital Donor Library is 
essential.

Abstracts - Poster Presentations Session 3 continued



page 121
continued on next page

Abstracts - Poster Presentations Session 4 continued

CARTER, Melinda L., Kevin HAYES, David MANN, Chris MOSER, Matthew NORDIKE, Echo OSLAND, Elijah 
ROGERS. Alabama College of Osteopathic Medicine, Dothan, AL 36303, USA.

Age-related Changes in the Morphology of Temporal Bone Articulations Provide Evidence Supporting 
Osteopathic Theory of Cranial Vault Mobility.

INTRODUCTION. The theory of cranial bone motion, first introduced by William Sutherland, DO, presumes 
mobility at relatively inflexible sutures that can be physically perceived and therapeutically manipulated 
to relieve somatic dysfunction. Physicians who practice cranial osteopathic manipulative treatment (OMT) 
detect subtle motions at these temporal bone articulations through palpation and manipulation resulting 
in therapeutic relief of certain symptoms. Yet, cranial OMT has received criticism because movement is 
presumed at major cranial sutures that are known to fuse (synostose) at variable times throughout adulthood. 
The change in degree of sutural synostosis between the temporal bone and other cranial bones during 
maturation and senescence has received limited attention in anatomic research. RESOURCES. A review 
of recently published research reveals an effort to document and measure the extent, directionality, and 
frequency of intra-cranial motion to validate OMT. Here we summarize current theories from osteopathic and 
anthropologic research on cranial bone motion and suture closure, then examine characteristics of temporal 
bone morphology that support the theory of cranial mobility throughout adulthood. DESCRIPTION. Based on 
our review, we hypothesize that prolonged patency of basicranial articulations is essential for temporal bone 
mobility following complete synostosis of the sphenobasilar synchondrosis during adolescence and early 
adulthood. We suggest that this subtle movement is necessary not only for efficient cranial biomechanics 
but also to maintain vascular flow and allow for unimpeded impulse transmission through cranial nerves. 
Hypotheses generated from this review will be tested with data from cadaveric specimens as well as 
collections of human skeletal remains with known age-at-death. SIGNIFICANCE. The objective is to generate 
statistically sound anatomic evidence to improve the efficacy and acceptance of cranial OMT on mature 
patients.

COLLINS, James D, Ernestina H SAXTON, Hugh A GELABERT, Ulrich BATZDORF, David C AGNEW, Alfred E 
CARNES. The David Geffen School of Medicine at UCLA, Department of Radiology, Los Angeles, CA 90095, USA.

Anomalous Left Transverse Dural Sinus Drainage into the Right Internal Jugular Vein: MRI MRA MRV.

INTRODUCTION. The circulatory system is a closed system. Magnetic resonance imaging (MRI), angiography 
(MRA) and venography (MRV) display venous, lymphatic, and neurovascular obstruction in patients with 
thoracic outlet syndrome (TOS) and headaches. RESOURCES. Multiplanar imaging of the dural sinuses in 
suspected TOS patients was conducted on the 1.5 Tesla (GE Signa LX), 4.0 mm thickness, 512 x 256 matrix and 
saline water bags to enhance signal to noise ratio. Blood flow was displayed as changes in proton density 
without contrast. DESCRIPTION. Costoclavicular compression of the inferior bicuspid valve within the internal 
jugular vein and the veins of the neck and supraclavicular fossae results in venous congestion of cerebral 
dural sinuses secondary to increased intracranial, intrathoracic and intraabdominal pressures. Patients 
complain of upper extremity pain, numbness, tingling and edema, facial, back and lower extremity pain; visual 
blurring,”floaters”, and syncope. Cerebral venous hemodynamics play a role in the pain of migraine headache. 
Headache is prominent in TOS patients with venous obstruction. The great vein of Galen drains into the 
straight sinus, with drainage into the longitudinal, transverse, and sigmoid sinuses into the internal jugular 
veins. SIGNIFICANCE. The knowledge of landmark anatomy, as displayed in this presentation of anomalous 
venous drainage of the left transverse dural sinus into the right internal jugular vein, will enable health 
professionals to make a more accurate diagnosis. To the best of my knowledge, this has not been identified in 
the literature.
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CONG, Li-Yao1, Sang-Hee LEE1, Tanvaa TANSATIT2, Kyung-Seok HU1, and Hee-Jin KIM1. 1Division in Anatomy 
and Developmental Biology, Department of Oral Biology, Human Identification Research institute, BK21 
PLUS Project, Yonsei University College of Dentistry, Seoul 03722, Republic of Korea; 2The Chula Soft Cadaver 
Surgical Training Center and Department of Anatomy, Faculty of Medicine, Chulalongkorn University, Bangkok 
10330, Thailand.

Topographic Anatomy of the Inferior Medial Palpebral Artery and Its Relevance to the Pretarsal Roll 
Augmentation.

INTRODUCTION. Pretarsal roll augmentation has become popular in Asian countries as a more youthful 
appearance, so a detailed analysis of the topography of the inferior medial palpebral artery (IMPA) is needed 
to optimize the safety and efficacy for injection. METHODS. Thirty-one hemifaces from 13 Korean and 8 Thai 
cadavers were used and one hemiface underwent histologic analysis. SUMMARY. Four distribution patterns 
were observed: Type I [11 hemifaces (36.7%)], the IMPA and superior medial palpebral artery (SMPA) branched 
individually from the ophthalmic artery (OA), with the OA terminating as the supratrochlear artery (STA) on 
forehead; Type II [11 hemifaces (36.7%)], a short trunk branched from the OA and divided into the IMPA and 
SMPA, and the OA terminated as the STA; Type III [7 hemifaces (23.3%)], the IMPA and SMPA arose together 
from the OA, and the OA terminated as the STA; Type IV [1 hemiface (3.3%)], the IMPA and SMPA were the 
terminal branches of the OA, with the STA arising from the angular artery. The IMPA was located along the 
tarsal plate deep to the pretarsal part of the orbicularis oculi (OOc) in the lower eyelid. CONCLUSIONS. The 
pretarsal roll augmentation should be made between the subcutaneous tissue and this pretarsal part of the 
OOc to improve the outcome. (Sponsored by Grant No. 2015-22-0114 from the Yonsei University Future-
Leading Research Initiative of 2015.)

DASKALAKIS, Nikolas, Connor WESTON, Helen LIU and Brion BENNINGER. Medical Anatomy Center, 
Department of Medical Anatomical Sciences, Western University of Health Sciences, COMP–Northwest, 
Lebanon, OR 97355, USA. Faculty, Orthopaedic Surgery, Samaritan Health Services, Corvallis, OR 97300, USA.

Urinary Catheterization: Procedure Learned In the Anatomy Lab Using Directvision Camera Technology.

 

INTRODUCTION. Urinary catheterization (UC) is one of the most common procedures practiced in hospitals 
and care homes. Performed in hospital as surgical protocol, patient monitoring or an emergency. Considered a 
high anxiety procedure by novice healthcare trainees. UC is associated with no previous training prior to ones 
inaugural attempt. The objective of this study was two fold:1.To investigate if DirectVision (DV) UC technology 
practiced in the anatomy lab would expose medical students to improved insight of urethral anatomy and 
surrounding structures.2.Provide procedure confidence and diminish pre-procedure anxiety. METHODS. 
PercuVision guided camera system optic guide wire was placed down a 3-way Foley catheter and introduced 
to 10 donor cadavers (7male: 3female) by 20 students. Likert scale questionnaire was conducted. SUMMARY. 
Literature search revealed one study using DV during anatomy with Google Glass. UC was initially unsuccessful 
in 6 males due to narrowing or occlusion. Subsequent urinary bougie succeeded in 4 of 6M. Each student 
operated PercuVision system and was successful in UC of a male and female. Likert scale revealed 4.6 of 5 
regarding perceived anatomy usefulness and 4.0 lowering UC anxiety with first patient. Up to 25% of patients 
admitted to hospital receive UC. Trainees without previous instruction often perform UC. Synthetic simulators 
are too basic to reflect lifelike urethral anatomy. Students experienced difficult and failed UC from the donors. 
This was reported as an‘eye-opening’ experience. This study exposed students to internal urethral anatomy, 
provided valuable realistic experiences with decreased anxiety. Improving UC technique by students could 
minimize number of patients presented urgently for urology consult with two problems (full painful bladder 
and damaged urethra from poor technique). CONCLUSIONS. This study revealed the PercuVison camera 
guided UC system can be successfully conducted by medical students during anatomy lab. 
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DURAN, Celin E.1, Eric S.K. SAN DIEGO1, Christopher T. ROLLINS1, Tyler A. BRENNAN1, Tanner H. GRAY1, Jamison 
J. WEEKS1, H. Wayne LAMBERT2, Jonathan J. WISCO1,3. 1Brigham Young University, Provo, UT 84602, USA; 2West 
Virginia University, Morgantown, WV 26506, USA; 3University of Utah School of Medicine, Salt Lake City, UT 
84132, USA.

Digital Mapping of the Trigeminal Nerve V2: The Greater and Lesser Palatine Nerve.

INTRODUCTION. Many atlases of anatomy report a uniform branching of the maxillary division of the 
trigeminal nerve. The variability in anesthetic efficacy, however, suggests that a uniform branching pattern 
is not universally applicable to patients, but that there must be slight variations in the nerve pathways. Our 
recent dissections revealed a high degree of variation in the branching of the greater and lesser palatine 
nerve from the pterygopalatine ganglion (PPG). METHODS. The pterygopalatine fossa, palatine canals, and 
hard palate mucosa were dissected in five human head specimens. Nerves were photographed and then 
digitally mapped using a 3D MicroScribe tool (GoMeasure3D, Amherst, VA). Data was reconstructed in RHINO 
(McNeel & Assoc., Seattle, WA) to produce a 3D model of each specimen. SUMMARY. In two heads there is no 
common palatine nerve, but rather two completely separate nerves branching from the PPG bilaterally. Other 
bilateral variations of the greater and lesser palatine nerves include branching of the common nerve fiber at 
either 2 mm (two heads), or more than 3 mm (one head).  After exiting the grater palatine canal, the nerve has 
multiple branches (2 heads), or two main nerve branches to the hard palate (3 heads), both bilaterally. These 
two main nerves travel anteriorly and extend nearly as far as the incisor teeth, branching as they travel in 
order to innervate the hard palate. CONCLUSIONS. Our current progress suggests that there is a high degree of 
variation in both the splitting of the two nerves from the PPG, as well in the branching of the greater palatine 
nerve. Documentation and data-driven results from the mapping of these nerves will facilitate enhanced 
conceptual learning of the nerve division in academic environments as well as more effective techniques in 
the usage of anesthetics in the field of dentistry.

GIL, Young-Chun1, Hyun-Jin SHIN 2, Ki-Seok KOH3, Wu-Chul SONG3, Hee-Jin KIM1. 1Division in Anatomy and 
Developmental Biology, Department of Oral Biology, Human Identification Research institute, BK21 PLUS 
Project, Yonsei University College of Dentistry; 2Department of Ophthalmology, Konkuk University Medical 
Center, Konkuk University School of Medicine; 3Department of Anatomy, Research Institute of Medical Science, 
Konkuk University School of Medicine, Seoul, Republic of Korea.

Topography of the Supraorbital Nerve with Reference to the Lacrimal Caruncle: Danger Zone for the Direct 
Browplasty.

INTRODUCTION. To elucidate the course of supraorbital nerve (SON) in relation to the overlaying musculature 
with reference to the lacrimal caruncle in order to facilitate safer direct browplasty by preventing nerve 
injury. METHODS. Dissection of the brow region was undertaken in 34 hemifaces from 18 embalmed Korean 
cadavers. The horizontal and vertical axis was determined as a vertical line through the apex of lacrimal 
caruncle and a horizontal line through the supraorbital margin, respectively. The course of the SON in the 
frontal view and its transit point of overlaying musculature were examined. SUMMARY. In all cases, the 
deep SON remains in the subgaleal plane deep to the corrugator and frontalis muscles. The superficial 
SON traveled under the corrugator muscle dividing into 3 branches (medial, intermediate, and lateral), and 
pierced the frontalis muscle at various point. The piercing points from the reference line, the horizontal and 
vertical distances (mm) had, 2.8 and 19.5 in medial, 8.6 and 25.3 in intermediate, and 17.9 and 31.2 in lateral 
branch. However, in eleven cases (32%), the medial branch pierced the lower portion of corrugator muscle 
(3.6 mm above the supraorbital margin) and ran in front of muscle along with the vertical line through the 
apex of lacrimal caruncle. CONCLUSIONS. The medial branch of superficial SON without corrugator cushion is 
vulnerable to the surgical injury. Therefore, the danger zone could be defined as being located on around the 
vertical line through the apex of lacrimal. This knowledge will help surgeon to enhance the safety of surgery 
and patient satisfaction.
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HA, Tae-Jun1, Kang-Jae SHIN1, Hyun-Gon CHOI2, Wu-Chul SONG1. 1Department of Anatomy, Konkuk University 
School of Medicine, 120 Neungdong-ro, Gwangjin-gu, Seoul 05029, Republic of Korea. 2Department of Plastic 
and Reconstructive Surgery, Konkuk University Medical Center, Konkuk University School of Medicine, 120-1 
Neungdong-ro, Gwangjin-gu, Seoul 05030, Republic of Korea.

Morphometric Analysis of the Sphenoid Door Jam Using Three-Dimensional Reconstruction for Practical 
Guidelines of the Lateral Orbital Decompression.

INTRODUCTION. Orbital decompression for Graves’ ophthalmopathy has been carried out since first described 
in 1911. Recently, the deep lateral orbital wall has been reported as a safe and effective site for the orbital 
expansion because there is considerable space which Goldberg et al. have called the sphenoid door jam. 
However, the anatomical variation was also reported considerably high among patients and it could arise the 
fatal complication such as cerebrospinal fluid (CSF) leak. The purpose of the present study were to identify 
morphometric characteristics of the sphenoid jam in Korean adults and to provide practical guidelines for 
the safe procedure. METHODS. The facial CT images of 20 Korean females with no thyroid disease and no 
surgical history of the orbital region were used in the present study. The boundary of the orbit and sphenoid 
door jam were outlined on the serial CT images, and the space was reconstructed three dimensionally using a 
computer software. The volume and distances of the space from the lateral orbital rim were measured on the 
three dimensional model. SUMMARY. There was no significant side difference, and so the data of both sides (40 
specimens) were pooled. The volume of the orbit and sphenoid door jam was 20.5 cm3 and 1.6 cm3. Distances 
from the lateral orbital rim to the anterior and posterior borders of sphenoid door jam were 16.4 mm and 
29.6 mm. Height of the sphenoid door jam was 18.6 mm. CONCLUSIONS. We are aimed over 100 subjects, 
and data will be added continuously. The results of the present study will provide basic information for the 
size and position of the sphenoid door jam and be practical navigational guidelines for the lateral orbital 
decompression.

HARRISON, Michael J.1, Timothy F. WALKER2, Jeffrey C. KNORR2, Robert O. WEISS, III1, and Neil S. NORTON1 
1Department of Oral Biology, 2Department of Diagnostic Sciences, Creighton University School of Dentistry, 
Omaha, NE 68178, USA.

Anomalous Channels in the Maxilla and Hard Palate Observed Using Cone Beam Computed Tomography.

INTRODUCTION. Dental implants are becoming a more common and effective way to replace missing teeth. 
Cone beam computed tomography (CBCT) is an essential tool in treatment planning and post implant 
monitoring by providing detailed 3-D imaging of the osseous anatomy. CBCT has increased implant efficiency 
in part due to the ability to provide observation of previously undetectable anomalies and pathologies that 
could result in severe clinical complications. RESOURCES. CBCT was performed on a patient for evaluation of 
a maxillary dental implant. The CBCT revealed bilateral anomalous vascular channels in the anterior maxilla 
terminating in the anterior hard palate. DESCRIPTION. The CBCT scan revealed bilateral vascular channels, 
which began superiorly in the wall of the anterior maxilla and descended towards the hard palate. As the 
channels neared the maxillary arch, they were positioned immediately posterior to the anatomical location 
of the maxillary canines until terminating onto the anterior hard palate. SIGNIFICANCE. CBCT provided 3-D 
imaging of the presence of a vascular anomaly in the maxilla and the anterior hard palate. These vascular 
channels would not have been readily observed using traditional dental imaging. Failure to realize that these 
anomalous vascular channels were present could result in significant clinical complications during a myriad of 
dental procedures, including the placement of dental implants, orofacial surgeries, and periodontal grafting 
techniques.
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HU, Kyung-Seok, You-Jin CHOI, Won-Jae LEE, Hyung-Jin LEE, Kang-Woo LEE, Hee-Jin KIM.  Division in Anatomy 
and Developmental Biology, Department of Oral Biology, Human Identification Research Institute, BK21 PLUS 
Project, Yonsei University College of Dentistry, Seoul, Republic of Korea.

Effective Botulinum Toxin Injection Point for Treatment of Headache.

INTRODUCTION.The underlying causes of migraine are often nerve and muscle disorders, which has led to 
botulinum toxin type A (BoNT-A) injection gaining traction as a viable treatment option. This study performed 
an extensive analysis of published research on the morphology of the temporalis muscle in order to provide 
an anatomical guideline on how to distinguish the temporalis muscle and temporalis tendon by observing 
the surface of the patients face. METHODS. Twenty-one hemifaces of cadavers (16 males, 5 females; mean 
age, 81.0 years) were used in this study. The temporalis muscles were dissected clearly for morphological 
analyzing between the temporalis muscle and tendon. SUMMARY. The posterior border of the temporalis 
tendon was classified into three types according to its location relative to five reference lines: in Type I the 
posterior border of the temporalis tendon is located in front of reference line L2 (4.8%, 1/21), in Type II it is 
located between reference lines L2 and L3 (85.7%, 18/21), and in Type III it is located between reference lines 
L3 and L4 (9.5%, 2/21). The vertical distances between the horizontal line passing through the jugale (LH) and 
the temporalis tendon along each of reference lines L0, L1, L2, L3, and L4 were 29.7±6.8mm, 45.0±8.8mm, 
37.7±11.1mm, 42.5±7.5mm, and 32.1±0.4mm, respectively; the corresponding vertical distances between LH 
and the temporalis muscle were 55.0±8.2mm, 74.9±9.9mm, 73.9±10.1mm, 55.2±13.2mm, and 47.5±11.4mm. 
CONCLUSIONS. BoNT-A should be injected into the temporalis muscle at least 45 mm vertically above the 
zygomatic arch. This will ensure that the muscle region is targeted and so produce the greatest clinical effect 
with the minimum concentration of BoNT-A. (Sponsored by Grant No. 2015R1D1A1A01061046 from the 
National Research Foundation of Korea (NRF) Association)

INSAUSTI, R., DEL VALLE JA. Human Neuroanatomy Laboratory. School of Medicine. University of Castilla-La 
Mancha, Albacete, 02006, Spain.

Anatomical Study of the Intrarhinal Sulcus in the Human Brain.

INTRODUCTION. The medial temporal lobe (MTL) is one of the main brain regions related to memory 
processing, mainly the Hippocampus and Entorhinal cortex (EC). The medial surface of the EC presents a 
sulcus in the inferior border of the gyrus ambiens; this sulcus, totally inside the EC, is called Intrarhinal Sulcus 
(IRS). RESOURCES. We analyzed 3 head specimens in three planes of section and followed carefully the free 
edge of the tentorium to seek the relationship between it and the IRS in the medial surface of the EC. Fifty 
control cases were evaluated in Nissl stained material from the Human Neuroanatomy Laboratory Archive, to 
assess the morphology, extent and cytoarchitectonic EC subfields in close relationship to the IRS. Ten adults 
had 1.5T, coronal T1, 3D sequence of MRI images to see location and distance of the IRS to hippocampal 
landmarks. DESCRIPTION. The gross anatomical examination revealed that the free edge of the tentorium is 
about 1 mm apart from the IRS.A fine sheath of piamater joined the pial surface of the EC with the free edge 
of the tentorium, and contained a small branch of the anterior choroidal artery. The ventral boundary of the 
medial intermediate subfield (EMI) of the EC was clear-cut and coincident with the IRS. The total length of the 
IRS was approximately of 5 mm. The neuroradiological study confirmed the constant presence of the IRS in all 
cases examined, and the distance to hippocampal landmarks was also consistent. SIGNIFICANCE. The existence 
of the IRS has been highly debated. Some (i.e. van Hoesen, Duvernoy) think that the IRS is a mere indentation 
of the free edge of the tentorium (tentorial notch), but the present results indicate that the IRS is a real and 
constant sulcus that delimitates the inferior border of the gyrus ambiens based on: 1) constant location, 
direction and extent; 2) perfect coincidence with a specific EC subfield (EMI); 3) presence of a subarachnoid 
space between the free edge of the tentorium and the EC.
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IWANAGA, Joe1,2, Koichi WATANABE1, Tsuyoshi SAGA1, Yoko TABIRA1, Sadaharu KITASHIMA3,Jingo KUSUKAWA2, 
Koh-ichi YAMAKI1,1Department of Anatomy, Kurume University School of Medicine,2Dental and Oral Medical 
Center, Kurume University School of Medicine, 3Kitashima Dental and Orthodontic Clinic.

Can the Distribution Pattern of Nerves and Arteries From Mandibular Accessory Foramina Be Predicted?

INTRODUCTION. Many anatomical and radiological studies of accessory mental foramina (AMF) have been 
reported during the past decade. To date, however, the distribution pattern of the nerves and arteries 
emerging from those foramina, which is important during surgical procedures, cannot be predicted because 
few studies have mentioned the neurovascular course after leaving the AMF. The purpose of this study was 
to analyze the morphology of the AMF and its neurovascular bundles to predict the distribution pattern of 
these accessory mental nerves and arteries. METHODS. We reviewed the records of 63 human mandibles 
with overlying soft tissue that had been resected from donated cadavers. Computed tomography revealed 
that nine of them had AMF. Those nine specimens were analyzed in detail with a digital imaging and 
communication in medicine viewer and were anatomically dissected under stereomicroscopy to determine 
the distribution pattern of the nerves and arteries that emerged from the AMF. SUMMARY. In all nine cases, 
accessory mental nerves distributed to regions near the foramina. The AMFs located anterosuperior to the 
mental foramen tended to be large. Those located posterosuperior to the mental foramen tended to be small 
but were present in larger numbers. Two specimens had a large AMF, similar in size to the mental foramen. 
Both were located near and anterosuperior to the mental foramen. Large AMFs located farther away from 
the mental foramen tended to include arteries. In addition to these nine cases, we present two more cases of 
accessory foramina of the mandibular bone. One was a lateral ramus foramen, and the other was a median 
canal that perforated the mandible. CONCLUSIONS. These results may contribute to being able to predict the 
anatomical structures emerging from mandibular AMF and the direction in which they travel after leaving the 
foramina.

JERGENSON, Margaret A., Barbara J. O’KANE, Laura C. BARRITT and Neil S. NORTON. Department of Oral 
Biology, Creighton University School of Dentistry, Omaha, NE 68178, USA.

A Variant Fascicle of the Temporalis Muscle Observed in the Pterygomandibular Space – A Case Report.

INTRODUCTION. In the dissection of the muscles of mastication, it is quite common to encounter partial 
merging of these muscles. The temporalis muscle is well documented to have occurrences of fibers joining 
both the masseter and lateral pterygoid muscles. The common derivation of these muscles from the first 
pharyngeal arch accounts for these variations. RESOURCES. A variation was observed in the dissection of a 79 
year-old female donor in our Head and Neck Anatomy course. DESCRIPTION. Following removal of a section 
of the ramus of the mandible, the tendon of the left temporalis muscle was reflected in a superior direction. 
Upon reflection, a fascicle of muscle extending from the temporalis to the medial pterygoid muscle was 
observed in the Pterygomandibular space. The path of the lingual nerve was deviated slightly by the presence 
of this slip of muscle in a posterior direction. SIGNIFICANCE. Anesthesia of the mandibular arch requires proper 
needle placement in the Pterygomandibular space. The presence of this fascicle in the space could impact the 
comfort of the patient as well as the effectiveness of anesthesia in the administration of an inferior alveolar or 
Gow-Gates nerve block.
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KALMAR, Eileen L. Division of Anatomy, College of Medicine, The Ohio State University, Columbus, OH 43210, 
USA.

A 3-D Viscoelastomeric Technique for Modeling Intraoral Injections.

INTRODUCTION. Clinical application of anatomic knowledge is a cornerstone of all professional healthcare 
programs. The use of surface landmarks and palpable structures is required for many clinical procedures. The 
purpose of this project was to develop a technique for first year dental students that would allow them to 
visualize the three-dimensional result of practice intraoral injections on cadaveric specimens in the anatomy 
labs through the use of colored alginate. RESOURCES. Resources included embalmed cadaveric specimens, 
standard dissection instruments, JeltrateÒ, liquid food coloring, measuring cups, tongue depressors, 3-ml 
syringes with 21G 1-1/2 needles, water and mixing bowls. DESCRIPTION. The human anatomy course cadavers 
for first-year dental students were dissected to the point of bisecting the head through the hard palate with 
the rest of the oral cavity intact. Students were presented with the criteria for 7 maxillary and mandibular 
intraoral injections. JeltrateÒ was mixed with colored water to a thin homogeneous consistency, and drawn 
into syringes. Each student performed at least one injection of 0.5 ml to 2 ml for a specific nerve block. After 
about 15 minutes, each student dissected their injection site to investigate the accuracy of placement of their 
injection and a 3-D approximation of the area infiltrated by the injection.  SIGNIFICANCE. Initial feedback from 
students and dental clinical faculty suggested the 3-D model of the injection field helped students understand 
the correlation of surface anatomic landmarks to deeper structures. This technique provided students with an 
early clinical application of anatomy and can readily be applied to other injection sites for students in other 
health care professions.

KALMAR, Eileen L. Division of Anatomy, College of Medicine, The Ohio State University, Columbus, OH 43210, 
USA.

Dental Head and Neck Cadaver Labs: Beyond Dissection and Prosection.

INTRODUCTION. Clinical application of anatomic knowledge is a cornerstone of professional healthcare 
programs. Optimizing time is a constant goal in all curricula, especially in anatomy, traditionally a very time 
demanding course. We have implemented three clinically related activities for first and second year dental 
students in anatomy that increase inter-cohort integration, clinical and anatomy faculty collaboration, 
and emphasize a longitudinal thread of anatomic knowledge in the dental program at The Ohio State 
University. RESOURCES. Resources include clinical faculty, 4th year dental students, anatomy faculty, anatomy 
cadaver lab, dissecting tools, surgical instruments, penlights, tongue depressors, and materials for intraoral 
injections. DESCRIPTION. Clinical faculty and anatomy faculty collaborated for all activities described for 
first and second year dental students. First-year dental students practiced intraoral injections on cadavers 
with alginate, allowing students to observe the injected location and visualize a 3-D approximation of the 
infiltration. Another activity first-year dental students practiced was an abbreviated cranial nerve exam 
in the neuroanatomy labs and then they applied it in the Introduction to Clinical Dentistry course head 
and neck exam. The second-year dental students practiced extractions on cadaveric specimens utilizing 
appropriate surgical instrumentation. Fourth-year dental students guided underclassman for both anatomy 
lab experiences.  Initial feedback from all participants suggested these collaborations were helpful integrating 
anatomic knowledge and clinical application for all student groups. SIGNIFICANCE. These activities promote 
integration between dental cohorts as well as between clinical faculty and anatomy faculty while reinforcing 
anatomical knowledge as foundational for clinical procedures.
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KAPOOR, Kanchan, Jyotsna SINGH, Joseph ABRAHAM, and Amrutha K.VALAPIL. Department of Anatomy, 
Government Medical College and Hospital, Chandigarh, India,160030.

Comparison of the Configuration of Circle of Willis in Fetal, Children and Adult Life.

INTRODUCTION. Cerebral hemodynamics undergoes a shift from carotid system to vertebro-basilar system 
from fetal stage to adult life. The circle of Willis (CW) plays a major role in redistributing the blood and enables 
interhemispheric flow through the anterior & posterior communicating arteries. The text book description 
mention three stages in the development of CW-fetal, transitional and adult. The purpose of the present study 
was to observe and verify the changing configuration, time period of these changes and trying to explain 
some of the hypothesis for these variations. METHODS.  The material for the present study included 45 fetal, 94 
children and 906 adult brains. Variations were observed regarding absence, duplication, bilateral asymmetry 
and tortuousity. SUMMARY. The number and type of variations found in adult brains were higher as compared 
to children; which were relatively higher when compared to fetal brains. The larger diameter of posterior 
communicating artery (PcomA) as compared to P1 segment of posterior cerebral artery (PCA) was the most 
persistent anomaly in adults, commonly referred to as embryonic origin of PCA. However this so called ‘fetal 
pattern’ was not visible in most of the fetuses in the age group of 15-25 wks of gestation. In later age groups 
(23-30 wks) the embryonic pattern was observed in 25% brains. Anomalies including presence of aneurysm, 
absence of anterior cerebral artery (ACA), and splitting of a constituent vessel were observed in adults but not 
in children and fetal brains. The variations present in all three stages were absence/duplication/hypoplasticity 
of a vessel. CONCLUSIONS. It is concluded that variations existing early in fetal life could be a consequence 
of genetic factors whereas variations developing during adult life could be due to mechanical stress factors. 
Their recognition is important as some of these might be responsible for the development of cerebral 
atherosclerosis, stroke or even saccular aneurysm.

KOLATOROWICZ, Adam, Pratishtha CHHABRA, and Adam AWAD. Department of Anatomy, Lincoln Memorial 
University - DeBusk College of Osteopathic Medicine, Harrogate, TN 37752, USA.

Variation of the Posterior Deep Temporal Nerve Groove in an American Population.

INTRODUCTION. The posterior deep temporal nerve traverses the roof of the infratemporal fossa to innervate 
the posterior temporalis muscle and may lie within a bony groove or canal. The presence and depth of the 
groove has clinical implications for nerve entrapment or obstruction in patients undergoing nerve blocks. 
This study aims to document the heretofore unknown prevalence and variation of the groove in modern 
American populations as well as to investigate the association with basicranial shape. METHODS. The groove 
was observed in 227 adult male and female skulls of African American and European American ancestry. 
Depth and shape of the groove was scored bilaterally on an ordinal scale. An observer error study was 
conducted to establish the reliability of the scoring system. Basicranial angle of 143 crania was calculated 
using interlandmark distances of three cranial landmarks (nasion, sella, basion) acquired via a Microscribe 
digitizer. Sixteen preserved adult cadavers were examined to discern relationships of the groove and nerve 
with surrounding muscle and connective tissue. SUMMARY. Raters had moderate to strong agreement in 
scoring the groove (p=0.003). Some form of the groove is present in 83% of individuals with the right side 
being deeper (p=0.04). There is a significant difference in basicranial angle between ancestral groups (p=0.02), 
but the angle is not significantly correlated with groove score (p=0.49). There is no difference in groove score 
according to ancestry (p=0.14) or sex (p=0.34). The nerve was found to travel through lateral pterygoid muscle 
and, when in a groove, covered by a band of connective tissue. CONCLUSIONS. The posterior deep temporal 
nerve groove is a common variant and, if presenting as a deep groove or canal, should be considered by 
clinicians when assessing functional deficits and providing treatment. Further geometric morphometric 
analysis of basicranial morphology may explain variation in this feature.
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LEE, Sang-Hee1, Sun-Kyung YU2, Myoung-Hwa LEE2, Heung-Joong KIM2, Hee-Jin KIM1. 1Division in Anatomy 
and Developmental Biology, Department of Oral Biology, Human Identification Research institute, BK21 
PLUS Project, Yonsei University College of Dentistry, Seoul, Republic of Korea; 2Department of Anatomy and 
Orofacial Development, School of Dentistry, Chosun University, Gwangju, Republic of Korea.

A Novel Histologic Description of the Fibrous Networks in the Infraorbital Region.

INTRODUCTION. The aim of this study was to identify the anatomical feature of retaining ligament and fat 
compartment on the lower eyelid and infraorbital region using a histological method, and to investigate clear 
definitions for them which could be used generally in the clinical area. METHODS. Eighteen specimens from 
eight fresh Korean cadavers were stained with Masson trichrome or hematoxylin and eosin. SUMMARY. The 
ligamentous and fascial fibrous tissue were clearly identified. The ligamentous fibrous tissue which traversed 
in the superficial and deep fat layer was skin ligament and orbicularis retaining ligament (ORL). The fascial 
fibrous tissue enclosed the orbicularis oculi muscle (OOc) and circumferencial adipose tissue. Based on the 
ligamentous and fascial structure, three fat compartments, septal, suborbicularis oculi and infraorbital fat 
compartment, could be identified. CONCLUSIONS. The OOc attached to orbital rim and dermis by ORL and skin 
ligament, and the muscle fascicle and fat fascicle provided the connection point to the ORL and skin ligament 
as enclosing all muscle and fat tissue. The combination of the force made by the skin ligament in the lower 
eyelid and ORL may decide the level and form of the infraorbital grooves. (Sponsored by Grant No. 2015-22-
0114 from the Yonsei University Future-Leading Research Initiative of 2015)

LEE, Hyung-Jin, Da-Yae CHOI, Jung-Hee BAE, Hee-Jin KIM and Kyung-Seok HU. Division in Anatomy and 
Developmental Biology, Department of Oral Biology, Human Identification Research Institution, BK21 PLUS 
Project, Yonsei University College of Dentistry, Seoul, 03722, Republic of Korea.

Anatomic Considerations Regarding the Paradoxical Muscle Bulging of the Masseter Muscle After the 
Botulinum Neurotoxin Type A Injection.

INTRODUCTION. The botulinum neurotoxin type A (BoNT-A) injection is widely performed in recent years in 
order to treat bilateral masseteric hypertrophy. However, unexpected side effect ‘paradoxical muscle bulging’ 
after the BoNT-A treatment for the masseteric hypertrophy has not ever been examined or investigated 
in recent anatomical and clinical studies. Therefore, the aim of this study was to determine the detailed 
structures of the superficial part of the masseter muscle and elucidate the boundaries and location of the 
tendon structures of the masseter muscle. METHODS. Forty-four hemifaces from Korean (21 hemifaces, 10 
left and 11 right; mean age: 79.9 years) and Thai (23 hemifaces, 11 left and 12 right; mean age 68.6 years) 
embalmed cadavers were dissected to analyze the morphological pattern and 30 of them were used to 
measure the detailed location of tendon structure of the masseter muscle. SUMMARY. The tendon structure 
was located deep to the lower portion of superficial part of the masseter muscle. This was observed in all 
specimens and was designated as a deep inferior tendon (DIT). The relationship between the masseter muscle 
and DIT could be classified into 3 types according to its covering pattern. Type A, in which the area IV and V 
was covered by the DIT, was observed in 27% (12/44). Type B, in which the area V and VI covered by the DIT, 
was observed in 23% (10/44). Type C, in which the area IV, V, and VI covered by the DIT, was observed in 50% 
(22/44). The proportion of the DIT in the superficial part of the masseter muscle was measured using image 
analysis program.  CONCLUSIONS. We suggest a single and deep injection at 2~3 different region in the lower 
part of the masseter muscle when treating the masseteric hypertrhophy with BoNT-A.  (Sponsored by Grant 
No. 2-2015-0039 from the the Yonsei University College of Dentistry Fund)
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LEE, Hyung-Jin, Da-Yae CHOI, Jung-Hee BAE, Hee-Jin KIM and Kyung-Seok HU. Division in Anatomy and 
Developmental Biology, Department of Oral Biology, Human Identification Research Institution, BK21 PLUS 
Project, Yonsei University College of Dentistry, Seoul, 03722, Republic of Korea.

Anatomical Considerations of the Pharyngeal Muscles in Relation to Their Function.

INTRODUCTION. The pharynx consists of six muscles, three circular and three longitudinal, which act 
simultaneously during deglutition and speech. The aim of this study was to clarify the topography of the 
pharyngeal muscles and to relate the findings to pharyngeal muscular function. METHODS. Forty-four 
specimens (22 right and 22 left sides) from embalmed Korean adult cadavers (13 males, 9 females; mean 
age, 69.2 years) were used in this study. SUMMARY. The palatopharyngeus muscle originated from the 
palatine aponeurosis and the median part of the soft palate on oral aspect; it ran downward and lateralward, 
respectively. The palatopharyngeus muscle, which held the levator veli palatini, was divided into two bundles, 
medial and lateral, according to the positional relationship with the levator veli palatini. The lateral bundle 
of the palatopharyngeus muscle was divided into two parts: longitudinal and transverse. The pharyngeal 
longitudinal muscles were classified into the following four types (I-IV) depending on the area of insertion: 
in type I (4.5%, 2/44) they were inserted only into the palatine tonsil and the pharyngeal wall, in type II 
(29.5%, 13/44) they were inserted into the palatine tonsil, piriform recess, thyroid cartilage, and pharyngeal 
wall, in type III (34.1%, 15/44) they were inserted into the palatine tonsil, arytenoid cartilage, piriform recess, 
thyroid cartilage, and pharyngeal wall, and in type IV (31.8%, 14/44) they were inserted into the palatine 
tonsil, epiglottis, arytenoid cartilage, piriform recess, thyroid cartilage, and pharyngeal wall. CONCLUSIONS. 
The present findings suggest that the pharyngeal muscles are involved not only in swallowing but also in 
respiration and phonation via their attachment to the laryngeal cartilage.(Sponsored by Grant No. 2015-22-
0114 from the Yonsei University Future-Leading Research Initiative of 2015)

LEE, Shin-Hyo, Tae-Jun HA, and Wu-Chul SONG. Department of Anatomy, Research Institute of Medical Science, 
Konkuk University School of Medicine, Seoul, Korea.

Innervation of the Human Dura Mater: Morphologic Study.

INTRODUCTION. Trigeminal nociceptive system within intracranial meninges have been postulated as possible 
causes of certain headaches. Knowledge about them may be also important for the neurosurgeon in order 
to avoid contact that may result in postoperative headache and trigemino-cardiac reflex. Innervation of 
cranial dura mater and their physiological functions have been researched in animal models, focused on 
the perivascular region. However, investigation of human dura mater is comparatively rare, particularly in 
the studies by macroscopic observation. From above, we examined human cranial dura in whole-mounts 
in order to understand comprehensive and global features of nerve distribution patterns on cranial dura 
mater.  METHODS. The cranial dura mater from human cadaveric specimens (N = 8) were stained for Sihler’s 
method to examine the pattern and distributions of nerve fibers. Stained specimens were treated with graded 
glycerin and photographed.  SUMMARY. The recurrent meningeal branch of trigeminal nerve predominantly 
innervated the tentorium cerebelli in all specimen. These nerve fibers on non-vascular tentorium cerebelli 
were most distinct and coherent between cases. The posterior part of the falx cerebri was innervated by tiny 
nerve fibers elongated from recurrent meningeal branch of trigeminal nerve. Sihler-stained nerve fibers are 
not observed in the anterior and middle part of falx cerebri and superior sagittal sinus. Another course of 
nerve branches was identified along the middle meningeal artery, or crossing it perpendicularly. Nerve fibers 
developed more complex networks in the area covering middle cranial fossa.  CONCLUSIONS. We investigated 
the pathway of the nerve fibers on cranial dura mater of human cadaveric specimen. This fundamental study 
based on morphological observation of the cranial dura mater could give inspirations for pathogenesis of 
headache and clinical implications for neurosurgeon.
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MIRJALILI, S. Ali1, Shane R. TUBBS2, Lawrence RIZZOLO3. 1Department of Anatomy and Medical Imaging, 
University of Auckland, Auckland, 1023, New Zealand; 2Children’s Hospital, Birmingham, AL 35233, USA; 3 
Department of Surgery, University of Yale, New Haven, CT 06510, USA.

Professor Edmund Crelin (1923-2004): “The Newborn Infant is Not a Miniature Adult”.

INTRODUCTION. Pediatric anatomy has been neglected throughout medical history. In 1973, Professor Crelin 
published the first atlas of human infant anatomy in medical history. He himself illustrated “Anatomy of the 
Newborn”, a work that took him 6 years to complete.  This atlas is accompanied by an 87-page text called 
“Functional Anatomy of the Newborn.” The significance of his works brings new light to the question is it not 
time to revisit pediatric anatomy in view of modern imaging technology? RESOURCES. The journal Clinical 
Anatomy has recently published its second special edition on surface anatomy with a number of studies on 
children. This highlighted the differences not only between children and adults, but also throughout growth. 
DESCRIPTION. Important examples are the termination of the spinal cord (the conus medullaris) and the 
duodenojejunal flexure (DJF). The former is at a median level of the L2 vertebra in the neonate compared to 
the lower border of L1 in adults. Variable anatomy means that in some infants, the conus medullaris may lie as 
low as L3. The supracristal plane between the highest points of the iliac crests is slightly higher (L3/4); a lumbar 
puncture in the newborn should not be performed above this level. Another example is the position of the 
DJF, a marker of intestinal rotation, which was consistently found to the left of midline but at highly variable 
vertebral levels (T11-L3). SIGNIFICANCE. These two examples demonstrate the urgent need for extensive and 
systematic research in pediatric anatomy by clinical anatomists around the globe. 

MORGAN, Bobbi D. and Peter J. Ward. Department of Biomedical Sciences, West Virginia School of Osteopathic 
Medicine, Lewisburg WV 24901 USA.

Residual Liver Spheres-a Strange Cremation Artifact.

INTRODUCTION. Cremation has been used as a method of body disposal for thousands of years. Regardless 
of the reason for choosing this method (religious, financial, aesthetic), the end result is the same, mineral 
deposits from bone that are ground into ashes. Occasionally, along with these ashes there may be dental 
fragments, jewelry, or artificial joints. The crematorium that services our anatomical donors reported that 
they repeatedly found unusual spherical objects after cremation.  RESOURCES. We collected one of these 
mysterious spheres from the crematorium. It was hard and slightly smaller than a billiard ball with small 
spicules extending off of its surface. The sphere was then bisected by sawing through its hard, outer shell. 
DESCRIPTION. The interior of the sphere was dense and brown with some fibrous pulp extending in multiple 
directions. Small sections of the interior were taken, sectioned, and processed histologically. Microscopic 
examination of one specimen showed an internal structure similar to liver, with central veins surrounded by 
eosinophilic remnants of cells. A second set of slides showed remnants of the portal triad and central hepatic 
veins in the specimen, confirming that the tissue was liver. Further confirmation came when additional 
staining showed that the hepatocyte remains contained iron. SIGNIFICANCE. The liver is the largest internal 
organ and is densely packed with cells and extracellular fluid. The hard outer crust of these residual liver 
spheres protected their internal tissues. While cremation is a standard method of consolidating the remains of 
our anatomic donors, the presence of these spheres indicate that some adjustment to the apparatus may be 
needed to completely incinerate the liver.

Abstracts - Poster Presentations Session 4 continued



page 132
continued on next page

NEAL, Kellee1, Mark VAN ESS2, Robert STEPHENS1, Larry SEGARS1, and Travis KAUFFMAN3. 1Kansas City 
University of Medicine and Biosciences, Kansas City, MO, 64106 USA; 2Mercy Health- Otolaryngology/ Head 
and Neck Surgery, Springfield, MO 65804, USA; 3University of Missouri-Kansas City Department of Radiology, 
Kansas City, MO 64108, USA.

Cavernous Sinus Microsurgical Anatomy as Viewed Through Endoscopic Endonasal and Lateral Trans-Cranial 
Approaches.

INTRODUCTION.  Cavernous sinus surgery continues to be complicated due to the complex anatomy of the 
middle cranial fossa (MCF) and the surrounding structures.  Two of the more commonly utilized surgical 
approaches to the cavernous sinus are the orbito-zygomatic (OZ) approach and its various modifications 
and the less invasive anterior endoscopic transsphenoidal (ETS) approach. The OZ approach gives surgical 
access to the superior-lateral aspect of the sinus and middle cranial fossa through a laterally based temporal/
orbital craniotomy. The anterior ETS approach can be used to access the medial aspect of the sinus and its 
contents but does not expose some of the neurovascular structures of the lateral cavernous sinus wall. The 
foramen spinosum (FS) is a recognized surgical landmark for procedures in the MCF and the arcuate eminence 
(AE) may be a potential supplementary landmark. The purpose of this study is to obtain imaging and 
measurements of these surgical corridors and recognize potential landmarks to further improve the safety of 
surgical intervention in this region. RESOURCES. Both the OZ and ETS approaches were performed on 12 non-
embalmed cadavers (24 sides) using the appropriate surgical technique and instruments. Endoscopic imaging 
was obtained via Karl Storz 0° Endoscope. Measurements to surgical landmarks were taken during both 
approaches using digital andCastroviejo calipers. DESCRIPTION. Anatomical measurements from the AE and 
FS were taken to the greater superficial petrosal nerve, cranial nerves III, IV, V and VI, and the internal carotid 
arteries. The AE was a reliable landmark for determining the location of the FS, which was 22.2mm(+/- 1.8mm) 
from the AE. SIGNIFICANCE. Imaging and measurements of the microsurgical anatomy of the cavernous sinus 
and associated anatomic structures of the MCF may facilitate improved safety and efficiency for surgical 
approaches to the cavernous sinus.

REID, Luke.1, Erik KEIM1, Samantha HAYES1, Eric HSU1, Arjun MAINI1, Dorottya HORVATH2, Viktoria REINHOFFER2 
and Gyorgy M. NAGY1,2. 1Department of Anatomy, Ross University School of Medicine, Portsmouth, Dominica. 
2Department of Human Morphology, Semmelweis University, Budapest, Hungary.

Distribution of Vasoactive Intestinal Polypeptide (VIP) in the Stalk and Neural Lobe of VIP-GFP Transgenic Mice 
and Cadaveric Human Pituitary Glands.

INTRODUCTION. It is well established that vasoactive intestinal polypeptide (VIP) has a multifaceted role in the 
regulation of prolactin release. VIP has been previously found within the hypothalamus, including its median 
eminence (ME), which suggests a neuroendocrine regulatory role for VIP. The aim of the present study was to 
provide further and direct morphological evidence for the presence of VIP in the ME and pituitary NL using 
transgenic mice expressing green fluorescent protein (GFP) within the VIP gene. METHODS. Murine neurons 
and their axon terminals in the ME and the NL lobe were examined using fluorescence microscopy (FM) and 
immunohistochemistry (IHC) through utilising anti-GFP antibodies. Additionally, four human cadaveric pituitaries 
with stalks were collected and analysed via IHC using anti-VIP antibodies. SUMMARY. In the mice, a dense 
network of VIP-positive nerve fibres was observed surrounding blood vessels only in the outer zone of the ME. 
Meanwhile, several “boutons en passant” terminal types could be traced to the pituitary stalk. Furthermore, 
autofluorescence of GFP-VIP was clearly localised to the walls of these blood vessels, indicating a potential 
vasoactive role rather than a neuroendocrine role for VIP. In human cadaveric samples, VIP immuno-positive 
fibres and terminals were found in the stalk and the neural lobe in close proximity to vessels. Our results show 
VIP is present in the outer zone of the ME and in terminals surrounding the long portal veins (LPV) in the stalk 
of murine pituitary glands. The perivascular location of VIP in cadaveric pituitary stalks indicate that this peptide 
may have a similar distribution in humans. CONCLUSIONS. The vasoregulatory role of VIP and its significance is 
yet to be fully understood in the context of hypothalamic control of pituitary function. Our data illuminates the 
potential involvement of VIP on the control of blood flow through the ME-LPV system in both mice and humans.
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RUTLAND, Marsha D, Jacob BREWER, Caitlyn HEALD, Carly HENDERSON, Matt SCHIMPF, Claire SHAVER.Hardin-
Simmons University Physical Therapy Department. Abilene, TX 79698.USA.

Diagnostic implications of Paget’s Disease in a Physical Therapy Cadaver Lab.

INTRODUCTION. As the death certificate only reveals the cause of death, additional medical information is 
gleaned as physical therapy (PT) students dissect their cadavers. This study evaluates the discovery of Paget’s 
disease found in the skull by PT students. RESOURCES. An embalmed cadaver (of 1 year) in a PT anatomy lab 
dissected over an 8 month period. DESCRIPTION. An 84 year old female cadaver was dissected by first year PT 
students. Causes of death: pneumonia, aspiration, CHF, CVA, diabetes. Upon opening the skull and removing 
the brain, numerous distinct areas of cortical thickening were noted. SIGNIFICANCE. Paget’s disease, AKA 
osteitis deformans, is a chronic disorder that can result in enlarged, misshapen bones. It is most common over 
55 years, increases with age, more predominant in males and in those of European descent. Patients may have 
nonspecific headaches from skull enlargement or deformity. This cadaver had bone expansions throughout 
the calvarium including the frontal bone with invaginations of the frontal lobe. Paget’s disease may also 
weaken other bones (cadaver had a plate in R fibula). Symptoms of Paget’s disease may include headaches 
and bone pain which is more severe at night and may lead to other medical conditions such as osteoarthritis, 
cardiovascular disease (calcification of the aortic value), or nervous system changes. Although the preceding 
symptoms were unknown from this cadaver, one might anticipate she experienced headaches, bone pain, 
fractures, and damaged cartilage in joints. Since this patient had dentures, one might also suspect loose teeth, 
which also is common with this diagnosis. Because a cadaver is a PT student’s first patient, it is essential that 
students understand underlying disease processes and differential diagnoses. By evaluating this cadaver, a 
student may learn to refer a patient with symptoms of pain, headaches and complications such as fractures or 
deformities to a physician for further medical consideration.

SAKAMOTO, Yujiro. Tokyo Medical and Dental University, Tokyo 113-8549, Japan.

Gross Anatomical Observations on the Configuration of the Extrinsic Muscles of the Tongue.

INTRODUCTION. The muscles of tongue are classified into extrinsic and intrinsic muscles. The extrinsic muscles 
overlap one another, which makes their structure intricate. This study investigated the extrinsic muscles to 
clarify their spatial relationships. METHODS. The attachments and the fibers arrangement of the extrinsic 
musclesof tongue were examined under a binocular microscope in 20 Japanese cadavers. SUMMARY. The 
genioglossus arose from the mental spine of the mandible and fanned out to the tongue. It was composed 
of fifteen or more compartments, and the most inferior parts attached to the hyoid bone. The hyoglossus 
consisted of two platy parts that arose from the body of hyoid bone and the greater horn, respectively, and 
ascended to the tongue external to the genioglossus. The triangular posterior part contained some bundles 
that converged to the insertion, and the quadrilateral anterior partoverlapped the insertion of the posterior 
one. The styloglossus arose from the styloid process and passed externally and internally to the hyoglossus 
and between its two parts, and some fibers were interwoven with the hyoglossus. The external bundle that 
received the fibers from the palatoglossus and some fibers of the middle bundle merged into the inferior 
longitudinal muscle to be inserted into the apex of tongue. The internal bundle joined the glossopharyngeal 
part of the superior constrictor. Some fibers of the middle and internal bundles joined the inferior parts of 
the genioglossus. The chondroglossus arose from the lesser horn internal to the stylohyoid ligament and ran 
posteriorly to pass between the inferior parts of the genioglossus to the tongue. CONCLUSIONS. The extrinsic 
musclesof tongue were divided into small parts. Some parts were independent, and others linked with those 
of another muscle. The findings suggest that the extrinsic muscles contain many functional units. It seems that 
some units act separately, and others cooperate with each other.
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Virginia University, Morgantown, WV 26506, USA; 3University of Utah School of Medicine, Salt Lake City, UT 
84132, USA.

Digital Mapping of the Maxillary Division of the Trigeminal Nerve: The Superior Alveolar Nerve Branches.

INTRODUCTION. Educational textbooks often contain illustrations of the maxillary division (V2) that depict a 
uniform branching pattern of the nerve, without considering anatomical variation. Recent dissections have 
revealed predominant nerve branching patterns not currently described in anatomical textbooks or recent 
literature. METHODS. We developed a dissection approach for the oral cavity, nasal cavity, orbit, and maxilla 
of 10 sagittal cadaveric head specimens. Nerves were carefully exposed and photographed and subsequently 
digitally documented using a 3D MicroScribe tool (GoMeasure3D, Amherst, VA). Data was compiled and 
rendered as a 3D image using the RHINO rendering software (McNeel & Assoc., Seattle, WA). SUMMARY. The 
posterior superior alveolar nerve (PSAN) contained no distinguishable variation in its branching from the 
infraorbital nerve. However, variations were noticed in the branching of the anterior superior (ASAN) and 
middle superior alveolar nerves (MSAN) in eight of the ten specimens. Branching of the MSAN varied the most 
and was seen at times to branch from the infraorbital nerve near the infraorbital foramen, the same position 
as the ASAN, and continue posteriorly in a loop to join with the PSAN in two of the head specimens. The MSAN 
branched off the infraorbital nerve at a location around the zygomatic bone and descended inferiorly to join 
the superior alveolar plexus in six of the specimens. The final two head specimens were removed from the 
study due to accidental removal of the MSAN from each specimen. CONCLUSIONS. Our 3D maps of the nerve 
plexus will benefit students and dentists in understanding the variation and course of teeth innervation. This 
could lead to more effective administration of anesthetic blocks to the maxillary teeth and be able to provide a 
more comfortable experience for patients.

SHARMA, Vicki S, Chris C SUREK, Robert E STEPHENS, Barth W WRIGHT. Division of Anatomy, Kansas City 
University of Medicine and Biosciences, Kansas City, MO 64106-1453 USA.

Localization and Preservation of the Lobular Branch of the Great Auricular Nerve in Rhytidectomy Procedures.

INTRODUCTION. Current literature suggests preserving the lobular branch of the great auricular nerve (GAN) 
has greater impact on sensory function at the auricle than preservation of the posterior branch during 
rhytidectomy. However, no methodology exists to efficiently and accurately determine the topographic 
location of the lobular branch. This study will describe the branching characteristics of the lobular branch 
and algorithmic surface markings to assist surgeons in preservation of this nerve during rhytidectomy flap 
elevation. METHODS. The lobular branch was dissected in 50 cadaveric necks. Measurements were taken from 
the lobular branch to conchal cartilage, tragus, and antitragus. The anterior branch was measured to its SMAS 
insertion and the posterior branch was measured to the mastoid process. McKinney’s point was marked and 
the GAN diameter was recorded. Branching pattern and location of branches within the Ozturk 30-degree 
angle were documented. Basic statistics were performed. SUMMARY. The lobular branch was present in all 
specimens and distributed to 3 regions. In 85% of specimens, the lobular branch resided directly inferior to 
the antitragus and in the remaining specimens it was located directly inferior to the tragus. Pre-operative 
markings consisting of two vertical lines from the tragus and antitragus to McKinney’s point can be used to 
outline the predicated location of the lobular branch. CONCLUSIONS. This study delineates the location of the 
lobular branch of the GAN. We translate these findings into a quick and simple intraoperative marking which 
can assist surgeons in avoiding lobular branch injury during rhytidectomy dissection.
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SILVERMAN, Bruce and David J. ELIOT. Touro University, Vallejo, CA 94592 USA.

Simple Carboy System For Collecting Liquid Anatomical Waste.

INTRODUCTION. A hanging carboy system was designed, assembled and tested as a safe, moderately well 
sealed, clean and easily managed means of collecting liquid waste as it drains from dissecting tables. This 
replaces open stainless steel buckets for collecting liquid anatomical waste (they are a spill hazard; fumes 
evaporate from them). RESOURCES. Permanent resources: MorTech adjustable-height anatomical tables, 
custom-fabricated stainless steel carboy mounting brackets, 2.5 gallon US Plastics Fort-Paks carboys, metal 
screens for drain holes. Special tools and equipment: jig to hold the mounting bracket in place during welding 
or gluing, MIG welder, epoxy. DESCRIPTION. MorTech tables have single short drainpipes that fit into the 
2” opening of a Fort-Paks carboy. The mounting bracket is welded directly to the underside of the table at 
a precise distance away from the drainpipe. The drainpipe is an axle for rotating the empty carboy until it 
passes over the lip on the bracket and rests securely in place. Lift slightly and rotate in the opposite direction 
to remove the full carboy. The carboy hangs from the table with no flexible hose or extension tube; it rises 
and descends when the table height is adjusted. Epoxying a bracket to a table can substitute for welding. 
Experiments show that liquid could erupt through the drain hole if the table fell suddenly during height 
adjustment. SIGNIFICANCE. This is a simple, inexpensive, reliable way to collect liquid anatomical waste 
at individual dissection tables. The translucent carboys are easy to monitor and manage at the table; they 
are clean and stable when waste is being collected for disposal. Emptying is neat; cleaning is easy. A major 
earthquake struck soon after the new system was installed; no fluid spilled despite considerable damage to 
the laboratory. Table manufacturers can replace steel buckets with this system on new tables they make, and 
anatomists can add carboy mounting brackets to their existing tables.

SVATOS, Dustin O., Laura C. BARRITT, and Barbara J. O’KANE. Department of Oral Biology, School of Dentistry, 
Creighton University, Omaha, NE 68178, USA.

A Literature Review on the Effect of Smoking on Tertiary Dentin Formation.

INTRODUCTION. The tooth is a complex structure composed of two anatomical regions, a crown and a 
root. Each region is comprised of two, highly mineralized tissue layers that surround and protect the vital 
pulp chamber. The crown is visible in the oral cavity and covered externally with enamel. The outer layer of 
the root is covered in cementum. Dentin is the hard tissue that makes up the bulk of the tooth and gives 
structural support to the overlyingenamel and cementum. Dentin also provides protection to the cellular and 
neurovascular elements in the pulp chamber. Dental trauma and carious lesions can induce the deposition 
of tertiary dentin as a protective response to localized sites of injury. The extent of injury and the cellular 
response of the pulp determines whether a reparative or reactionary type of tertiary dentin will be deposited. 
Smoking is considered a contributing factor to several oral diseases; however, little is known about the effect 
of smoking on the reparative process of the pulp chamber. The purpose of this review is to investigate the 
impact of smoking on tertiary dentin formation. RESOURCES. A literature review on tertiary dentin and the 
effect of smoking was performed. Peer reviewed research articles, published between 1994 through 2016, 
were obtained through PubMed. DESCRIPTION. This review includes information on tertiary dentin formation 
and the proposed mechanisms that initiate this process. The effect of smoking on teeth and gingiva is 
also discussed to demonstrate the impact of smoking on the formation of tertiary dentin. SIGNIFICANCE. 
Demonstrating a relationship between smoking and tertiary dentin formation could have a significant 
impact on the treatment of patients. Documentation of the effect of smoking on the inhibition of tertiary 
dentin formation could lead to the development of new treatment plans and ultimately preventive measures 
resulting in improved oral health.
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TRAN, John, Zhi LI, and Anne M. AGUR. Division of Anatomy, Department of Surgery, University of Toronto, 
Toronto, ON M5S 1A8, Canada.

A 3D Architectural Study of Para-oral Musculature Asymmetry.

INTRODUCTION. The para-oral muscles are integral in producing the movements involved in smiling. 
Asymmetry of these muscles has been reported in the literature, but their 3D fiber bundle architecture has not 
been studied. This limits our ability to generate models that simulate realistic facial soft tissue deformation. 
The purpose of this study was to model seven para-oral muscles that contribute to smiling at the fiber bundle 
level, and quantify their architectural parameters to assess symmetry. METHODS. Zygomaticus major (Zma), 
zygomaticus minor, levator labii superioris, levator anguli oris, depressor labii inferioris, depressor anguli oris, 
and risorius were serially dissected in five formalin-embalmed specimens, the fiber bundles were digitized 
with a Microscribe™ G2X Digitizer and reconstructed in 3D with Autodesk® Maya®. Architectural parameters 
quantified included: fiber bundle length (FBL), pennation angle, physiological cross-sectional area (PCSA), and 
volume. The 3D model and architectural parameters were used to assess symmetry. SUMMARY. Across five 
specimens, all seven para-oral muscles were found to be asymmetric with varying architectural parameters 
between the right and left side. For example, the Zma had a 4%-19% difference in mean FBL between sides, 
and PCSA differences ranged from 8%-106%. In addition, in two specimens the Zma of the left side had a 
broader attachment site that included the angle of the mouth and superior portion of the orbicularis oris, 
whereas on the right side the attachment was narrow and directed mainly towards the superior portion of 
the orbicularis oris. CONCLUSIONS. The seven para-oral muscles were asymmetric in all specimens suggesting 
that symmetry is a consideration when simulating soft tissue deformation of the face. Further in vivo study is 
needed to assess normal parameters of facial asymmetry.

VARGHESE, Jobin1, Jacob ALEX1, Amandeep SEHRA1, Ramyar SIGARCHY1, Marc Rösslein1, Karan SEKHON1, 
Neerja DESAI1, James COEY1,2 and Sara SULAIMAN3 1 St. George’s International School of Medicine Keith B. 
Taylor Global Scholars Program, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK. 2Department of 
Anatomy, St. George’s University, Grenada, W.I.. 3Department of Applied Sciences, Faculty of Health and Life 
Sciences, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK.

Investigating the Branching Level of the Superficial Temporal Artery In-Vivo Using Ultrasound.

INTRODUCTION. Knowledge of variations in the Superficial Temporal Artery (STA) is essential for plastic/
reconstructive surgical procedures and diagnostic biopsy in giant cell arteritis. Whilst previous cadaveric 
studies have delineated the branching pattern of the STA, there have been to date, no in-vivo ultrasound 
studies quantifying the relative location of the bifurcation of the STA. This study aims to describe the 
bifurcation level of the STA in relation to the zygomatic arch (ZA) through the use of ultrasound. METHODS. 
One-hundred-twenty eight STAs from 64 participants, (30 male, 34 female) aged between 19 and 41 years, 
were investigated in the study. Transverse/short-axis ultrasound scans were taken using a GE Logic e 
ultrasound system with a 12L-RS transducer. The superior border of the zygomatic arch (ZA) was palpated and 
marked bilaterally. Using ultrasound, the bifurcation of the STA was identified and the distance between the 
superior border of the ZA and its bifurcation measured with digital callipers. SUMMARY. An initial test of inter 
and intra-operator variability showed no significant difference. The STA was found to bifurcate either; above, 
at, or below the level of the superior border of the ZA; in 80.5%, 17.2%, and 2.4% of participants respectively. 
The STA bifurcated 11.9±4.9 mm above, or 7.9±2.6 mm below the superior border of the ZA. The bifurcation 
level was asymmetrical in 23.4% (15/64) of participants. No statistically significant difference in the bifurcation 
level of the STA between sexes or body sides was found. CONCLUSIONS.  As far as it can be ascertained, this 
is the first known ultrasound study to identify and quantify the distance between the level of bifurcation of 
the STA in relation to the ZA. Ultrasound is a quick, non-invasive and cost effective means of mapping out 
vasculature relevant to diagnostic and surgical procedures.
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WOLLSCHAGER, Robert J.1, Avey T. CORBIN2, Umesh PYAKUREL1, Shikha TARANG1, Tim F. WALKER1, Mohammed 
P. AKHTER3, Michael D. WESTON1. Creighton University, School of Dentistry1, College of Arts and Sciences2 and 
School of Medicine3, Omaha, NE 68178, USA.

Loss of Periostin Results in Mandibular Dismorphology in a Mouse Model of Human Periodontitis.

INTRODUCTION. Periodontal disease and permanent tooth loss are rampant worldwide.  Periostin, a 
“matricellular” protein within the periodontal ligament (PDL) of humans and mice, conveys change in 
mechanical loading to influence cell function, cell-matrix interactions, and periodontal tissue homeostasis.  
Unlike humans, mice have continually growing incisors.  We hypothesized that growing incisor sheer 
stress and molar occlusal force mandate differential expression of Periostin isoforms to account for 
functional differences in cell-matrix communication in the PDL of these unique tooth domains. METHODS. 
Using a model of human periodontal disease, we evaluated dental tissue and alveolar bone changes in 
Postntm1Jmol homozygous mice using micro-CT scanning, photo-radiography, histology and scanning 
electron microscopy.  Using reverse transcriptase and the polymerase chain reaction (RT-PCR), differential 
expression of Periostin isoforms in wild-type soft tissue surrounding the molar and incisor teeth was 
assessed. SUMMARY. Anatomical evaluation of mandibles from 4-7 month-old Periostin mutant and wild-type 
mice revealed a previously undefined space between the molars and the underlying incisor (n=4, U=0) in 
homozygous mutant mice.  RT-PCR showed that the mouse (C57Bl/6J) only expresses a single isoform lacking 
2 exons (ΔbΔe), unlike the 5 isoforms expressed in human PDL. CONCLUSIONS. We quantified an increase in 
the distance between mandibular molars and the underlying incisor in Postntm1Jmol homozygous mutants.  
This is most likely the result of a functional/structural degradation of the periodontium and supporting 
bone suggesting  a functional niche for Periostin exists, that is distinct from that found in the PDL. While we 
expected to find multiple PDL isoforms of Periostin that would correlate with functionally unique PDLs, our 
evidence suggests that only one isoform (ΔbΔe) of Periostin exists in adult mouse PDL.
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