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Dear fellow anatomists, 
The University of Central Florida is proud to be the host institution for the 31st Annual Meeting of the 
American Association of Clinical Anatomists, July 8-12, 2014.  I look forward to seeing old friends and 
meeting new colleagues at the event.  I would like to also extend a special invitation to your family 
members to join you and experience the “wonders” of Central Florida.   There is so much for you all to do, 
we hardly know where to begin!

Theme Parks 
Walt Disney World, Universal Studios, Sea World, Wet ‘n Wild, Orlando has them all. You can swim with the 
dolphins at Discovery Cove, tour Harry Potter’s world at Universal, and enjoy all that Disney has to offer, 
including the fabulous Yacht & Beach Resort where you’re staying. International Drive, Orlando’s “Avenue of 
Attractions,” is the home of the massive Orange County Convention Center, the nation’s second largest, and 
also has 150+ restaurants, three entertainment complexes and three stadium-style movie cinemas. 

Shopping 
From one of the largest outlet locations in the Southeast to top department stores like Neiman Marcus, Saks 
Fifth Avenue and Bloomingdales, Orlando has plenty of shopping opportunities for wallets of every size. 
Downtown Orlando and the nearby community of Winter Park also offer unique boutiques and antique stores 
to visit as you stroll along beautiful streets. 

Space Exploration 
The Kennedy Space Center is not far from Orlando and offers you an opportunity to learn about America’s 
travels in space. The center offers the Saturn V Exhibition, the Observation Gantry, where you can take pictures 
of the shuttle launch pads, the Astronaut Hall of Fame and a chance to “meet and greet” a NASA astronaut.

Natural Beauty
Situated centrally between Florida’s coasts, Orlando offers easy access to the beautiful beaches of the Atlantic 
Ocean and the Gulf of Mexico. And there’s plenty of natural beauty inland too. Fly through a swamp on an 
airboat, take a canoe down the Wekiva River, and get up close to wildlife at Gatorland. Take a stroll through 
Orlando’s many gardens and parks or go on an early morning hot air balloon ride over the Central Florida 
treetops. Take a ride on one of multiple zip-lines in the area. We consider Central Florida a paradise, so be sure 
to take some time to enjoy the sun and nature’s bounty.

Golf
Orlando is a golfer’s paradise with more than 170 golf courses and over 20 golf academies.  Lake Nona, the 
location of the new UCF College of Medicine, features several excellent courses. In addition to being home to 
more pro golfers than any other city in the world, Orlando was voted the “North American Golf Destination of 
the Year” by the International Association of Golf Tour Operators in 2010. Our courses have been designed by 
some of the game’s greatest – including Nicklaus, Dye and Fazio.

Post-Graduate Course – July 12
We are excited to also offer a post-graduate course entitled “Open and Endoscopic Neurosurgery.”  In the 
morning, you will experience demonstrations and “hands on” anatomy related to the neurosurgeon.  Attendees 
will be sent video imaging of the procedures for use in their respective anatomy programs.  After lunch, you 
will take a journey into the planning and current implementation of an anatomy laboratory for a new medical 
school and how it is used in an interdisciplinary module in our medical curriculum.  You will also receive an 
introduction to Orlando’s emerging “Medical City,” a partnership of medical education, research and patient 
care that is anchored by the medical school.  The College of Medicine is very close to Orlando Regional Airport, 
so those needing to leave can take a reasonable taxi ride at a time other than when the bus goes to the airport.

Sincerely,

Andrew F. Payer, Ph.D
AACA 2014 Local Host
University of Central Florida College of Medicine
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President’s Report 
July 8-12, 2014
Disney’s Yacht Club Resort
Orlando, FL

My first year as President has gone by quickly.  I am fortunate to be the benefactor of the extensive 
committee structure established by Todd Olson which empowers committees to act independently 
and report to Council.  The MOPP Committee is one of our prominent and most critical committees and 
Noelle Granger has kept it on track.  Anne Agur, our immediate Past President, expanded the committee 
base, helped smooth over disagreements with the BACA and initiated conversation with the AAA.  The 
groundwork for a smooth, productive year was laid out for me.
Perhaps the most obvious change over the past year has been our rebranding effort, initiated by Anne 
Agur.  Jon Wisco and his ad hoc committee successfully came up with an impressive updated logo and 
helped design and populate the new AACA website (www.clinical-anatomy.org).   We now have all 
our web-based initiatives consolidated under new software – StarChapter.  Our ASG contacts (Shanan 
Atkinson (Molnar) and Caitlin Hyatt (Ellery) got the new membership database up and running early in 
January and it has successfully helped make abstract submission and meeting organization much more 
convenient.
Neil Norton (as Chair of the AACA Journal Committee) attended the winter BACA meeting in England.  
We continue to improve and solidify our journal dealings with our sister organization - the BACA.  We are 
slowly consolidating the two journal committees into a singular entity to which the Editor-in-Chief (EIC) 
of Clinical Anatomy (CA) will answer.  It will streamline handling of journal affairs both for organizations 
and the EIC.  Shane Tubbs, CA EIC, continues to enhance the journal, the editorial office and editorial 
board – all well within the contracted financial support from Wiley. Our new Treasurer, Carol Lomneth, has 
worked closely with the CA EIC, ASG management and Council to quickly get a feel for her responsibilities 
and institute new regulations that ensure we have a global picture of our financial responsibilities - as 
they continue to expand - at all times.  Neil Norton, as past Treasurer - and Omaha resident - has been a 
valuable asset to Carol during this period.
One of the initiatives started by Anne Agur has been obtaining funding for various meeting-related 
awards.  The Tapan K. Banerji Postgraduate Travel Fellowship in Clinical Anatomy and our newest 
award, the Sushruta-Guha Award in Clinical Anatomy demonstrate our progress in this area – thanks 
predominantly to Anne.  In Denver we established a liaison committee with the AAA to try and 
identify areas where we could, and should, work together for the benefit of the memberships of 
both associations.  Two new ad hoc committees have come out of these meetings – one dealing with 
identifying appropriate sites for regional meetings and another focusing on the potential for establishing/
offering webinars.   Our young members form an important component of these committees as they 
have a vested interest in both areas.
I could continue to outline the progress in all areas of the Association over the past year but encourage you 
to read the reports of the various AACA committees that can be found on pages 40 - 52 of this program.
Our 2014 AACA election resulted in Wayne Lambert taking on a second term as Association Secretary.  
Lisa Lee and Philip Fabrizio becoming new faces on Council and Marios Loukas coming back to us for 
a second term.   It continues to be one of my objectives to ensure that new members and younger 
anatomists get elected to Council as they are the future of the Association and their input is invaluable.  
Jennifer Brueckner-Collins and her nominating committee came up with a ballot that reflected this 
objective.  We look forward to working closely with all those elected.
As our meeting in Orlando winds down this year, we look forward to our future meetings that ASG and 
the MOPP Committee have worked hard to establish - sites and facilities for a three year plan.  Getting 
facilities at the right price is essential to our long-term financial success and working 3 years out is now 
almost essential to ensure this.  In 2015 we return to Green Valley Ranch in Henderson, Las Vegas.  The 
Oakland Marriott is the site for our 2016 meeting in California.  It also looks as if we have finally been 

continued on next page
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able to put together a joint meeting with the Association of Medical Illustrators for San Antonio in 2017.  
Anyone interested in being local host for a meeting in 2018 and beyond, please talk with Noelle Granger 
(Program Secretary) or myself during the meeting.  We are proud that our ASG group and the MOPP 
Committee structure has significantly reduced the workload on local hosts.  Check with Andy Payer while 
in Orlando to verify this!
We continued the tradition of monthly Executive Council teleconferences – started by Todd Olson – 
which allows us to stay on top of developing issues and act in a proactive fashion.  At this point in our 
Association’s history, I feel we are stronger than we have ever been, in good financial shape, have the 
journal on an even footing as it continues to develop, and are looking to the future by incorporating 
the views and ideas of our new and younger members.   If anyone has a concern or issue you’d like to 
bring up, or have Council address, do not hesitate to contact me or any one of the individuals serving on 
Council.

Brian R. MacPherson, Ph.D.
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Sponsors/Commercial Exhibitors
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.  

Thank you to our Welcome Reception Sponsor   

You are encouraged to visit the exhibits available for viewing in the Asbury Hall.  

Exhibit hours:  8:00 am - 12:00 pm and 1:00 pm - 4:00 pm Wednesday - Thursday
   8:00 am - 1:00 pm Friday

100, 200
von Hagens Plastination / Gubener 
Plastinate GmbH
Im Bosseldorn 17
Heidelberg, 69126
Germany
49-3561-5474-306
www.vonhagens-plastination.com

Plastinated specimen of human origin.

300
Anatomy in Depth
215 Rivermead Road
Peterborough, NH 03458
USA
603-924-4116
www.anatomyindepth.com

Anatomy in Depth (3D Anatomy).

400
AnatomyOne
2180 South 1300 East, Suite 570
Salt Lake City, UT 84106
USA
801-485-6500
www.anatomyone.com 

First online, comprehensive anatomy learning portal.

500
Elsevier
1600 JFK Blvd, Ste. 1800
Philadelphia, PA 19103
USA
404-460-1831
www.us.elsevierhealth.com

Books, periodicals, online solutions.

600
Thieme Publishers
333 7th Avenue
New York, NY 10001
USA
212-584-4665
www.thieme.com

Educational and clinical books and digital products.

700
Touch of Life Technologies
12635 E Montview Boulevard
Aurora, CO 80045
USA
720-505-2831
www.toltech.net

Virtual teaching products.

800
MOPEC
21750 Coolidge Highway
Oak Park, MI 48237
USA
248-291-2040 x 170
www.mopec.com

Pathology Equipment & Supplies.

900
Wiley
350 Main Street
Maiden, MA 02148
USA
781-388-8313
www.wiley.com

Books and journals.

continued on next page
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1000
Imagineeringart.com Inc.
208 Bloor Street West, Suite 300
Toronto, ON M5S 3B4
Canada
416-964-8811 ext 292
www.imagineeringart.com

Illustration, Animation, Multimedia.

1100
STAT!Ref
PO Box 4798 / 125 South King Street
Jackson, WY 93001
USA
307-733-5494
www.statref.com

Healthcare e-resource.

1200
InfoSight Corporation
20700 US Hwy 23
PO Box 5000
Chillicothe, OH 45601
USA
740-642-3600
www.infosight.com

Identification & marking equipment. 

1300
BodyViz
8805 Chambery Boulevard
Suite 300-242
Johnston, IA 50131
USA
1-877-296-41111 ext. 555
www.bodyviz.com

3D MRI/CT Anatomy Visualization Software.

1400
Anatomy In Clay® Learning System
2198 West 15th Street
Loveland, CO 80538
USA
970-667-9047
www.anatomyinclay.com

Anatomy Teaching Tools.

1500
Primal Pictures Ltd
Christchurch Court, 10-15 Newgate Street
London, EC1A 7AZ
United Kingdom
44-207-017-5000
www.primalpictures.com

Primal Pictures provides cost effective software 
solutions for health education.

1600
American Association of Anatomists
9650 Rockville Pike
Bethesda, MD 20814
USA
301-634-7919
www.anatomy.org

Scientific Society.

1700
Anatomage
111 N Market Street, #800
San Jose, CA 95113
USA
408-885-1474
www.anatomage.com

Virtual Dissection Table.

1800, 1900
Bone Clones, Inc.
21416 Chase Street, #1
Canoga Park, CA 91304
USA
818-709-7991
www.boneclones.com

Osteological Reproductions. 

2000
Wolters Kluwer Health
Two Commerce Sq, 2001 Market Street
Philadelphia, PA 19103
USA
215-521-8300
www.lww.com

Books, journals and electronic media.

2100
William Carey University College of 
Osteopathic Medicine
498 Tuscan Avenue
Hattiesburg, MS 39401
USA
601-318-6731
www.wmcarey.edu

Medical School.
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Pre Meeting Events
Tuesday, July 8th      
         
9:00 AM – 5:00 PM AACA Council Meeting  ...............................................................................................................GH Salon V 

12:00 PM – 5:00 PM Exhibitor Set-Up ........................................................................................................................... Asbury Hall

12:00 PM – 5:00 PM Poster Presenter set-up for Poster #’s 1 - 60.  ...................................................................... Asbury Hall
 (Take down will be at Noon Thursday)
1:30 PM – 3:00 PM Tours of Facilities & Campus  ...........................................................................UCF College of Medicine
 - attendees responsible for their own transportation

1:00 PM – 5:00 PM Registration  ..............................................................................................................Cape Cod Registration

5:00 PM – 6:00 PM Judges’ Meeting ........................................................................................................................GH Salons VII 

6:30 PM – 8:30 PM Welcome Reception  ................................................................................................................... Asbury Hall 
 Sponsored by 

Scientific Program
Wednesday, July 9th 

7:30 AM – 9:00 AM Educational Affairs Committee ...............................................................................................................Ariel

8:00 AM – 5:00 PM Registration ................................................................................................................Cape Cod Registration

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

9:00 AM – 9:30 AM  Opening of Scientific Session - Welcome .................................................................... GH Salons V & VI
 Brian R. MacPherson, Ph.D.
 President, American Association of Clinical Anatomists 

9:30 AM – 10:30 AM Presidential Speaker: Adrian Raine ................................................................................ GH Salons V & VI

10:30 AM – 10:45 AM Break with Exhibitors ................................................................................................................... Asbury Hall 

10:45 AM – 12:00 PM Platform Session I – Head and Neck .............................................................................. GH Salons V & VI
 Moderator: Rick Clemente

10:45 AM Looking inside the eye.  ACLAND, Robert, University of Louisville, Louisville, KY 40292, USA. 

11:00 AM Patterns of innervation of the lacrimal gland.  SCOTT, Gabriel, Heather BALSIGER, and 
Thomas R. GEST. Department of Medical Education, Texas Tech University Health Sciences 
Center Paul L. Foster School of Medicine, El Paso, TX 79905, USA.

11:15 AM Characteristics of non-ossified pterygospinous and pterygoalar ligaments.  HERRING Nicole 
R.1, V. Patrick HALL2, Braydon F. HASKELL2, S. Kendall GAULT1.  1Anatomical Sciences and 
Neurobiology, University of Louisville, Louisville KY 40202; 2School of Dentistry, University of 
Louisville, Louisville, KY 40202 USA. 

11:30 AM Variable anterior jugular vein morphology and urgent airway procedures.  SWEENY Scott1, 
Jesse GORTNER1,Waylon PEARSON1,and Brion BENNINGER1,2. 1Medical Anatomy Center, 
Departments of Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, 
Western University of Health Sciences, COMP–Northwest, Lebanon, OR. USA 2Departments of 
Orthopaedics and General Surgery, Samaritan Health Services, Corvallis, OR. USA.

11:45 AM The functional anatomy underlying epiglottic inversion.  PEARSON, JR., William G.1, B. Kyle 
TAYLOR2, Julie BLAIR3, Bonnie MARTIN-HARRIS3. 1Dept. of Cellular Biology and Anatomy, 
Georgia Regents University, Augusta, GA 30912. 2Medical College of Georgia, Georgia 
Regents University, Augusta, GA 30912. 3Department of Otolaryngology, Medical University 
of South Carolina, Charleston, SC 29425 USA.

continued on next page
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12:00 PM – 1:00 PM Lunch on your Own 

12:00 PM – 1:00 PM Clinical Anatomy Editorial Board Lunch ........................................................... Yachtsman Steakhouse

12:00 PM – 1:00 PM  Joint Annual Meeting Committee and MOPP Committee Lunch ................................................Ariel

1:00 PM – 2:30 PM Educational Affairs Committee Symposium (see pages 17 - 18) .........................GH Salons VII & VIII

2:30 PM – 3:30 PM Break with Exhibitors/Posters.................................................................................................... Asbury Hall

2:30 PM – 3:30 PM Poster Session I (Odd #’s 1-59) ................................................................................................... Asbury Hall

3:30 PM – 4:30 PM Platform Session II - Limbs ................................................................................................ GH Salons V & VI
 Moderator: Nirusha Lachman

3:30 PM Development of an ultrasound protocol to study the static and dynamic architecture of 
infraspinatus.  ATKINSON, Joshua, Jason HERMENEGILDO, Robert LEEKAM, and Anne AGUR. 
Division of Anatomy, Department of Surgery, University of Toronto, Toronto, ON, M5S 1A8, 
Canada. 

3:45 PM The musculotendinous architecture of subscapularis: a 3-D modeling study.  ZHAO Tansy Y, 
Daniel CHOI, Katherine CHIEN, Shannon L ROBERTS, Anne M.R. AGUR. Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada.

4:00 PM 3D investigation of the triquetrum-hamate ligaments determined by lunate type.  AL 
SAFFAR, Radi A. and Quentin A. FOGG. Laboratory of Human Anatomy, School of Life 
Sciences, University of Glasgow, Glasgow, G128QQ, UK.

4:15 PM Tarsal tunnel syndrome: Case studies involving variant leg muscles. WHIPP, Kylen P., Patrick 
M. KENNEDY, Zachary V. ANDERSON, Mackenzie J. CLARKSON, Jacob N. FOX, and H. Wayne 
LAMBERT. Neurobiology and Anatomy, West Virginia University, Morgantown, WV 26506-
9128, USA.

4:30 PM – 6:00 PM  Mentor Reception .......................................................................................................................................Ariel 

6:30 PM – 8:00 PM  “Leonardo Da Vinci Lecture” by Peter Abrahams (see pages 19 - 20) ................... GH Salons V & VI 

Scientific Program
Thursday, July 10th 

7:30 AM – 9:00 AM Career Development Committee .............................................................................................. Yachtsman

8:00 AM – 5:00 PM Registration ................................................................................................................Cape Cod Registration

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

9:00 AM – 9:15 AM Opening Announcements ................................................................................................ GH Salons V & VI

9:15 AM – 10:30 AM Platform Session III – Head ............................................................................................... GH Salons V & VI 
 Moderator: Lisa Lee

9:15 AM Cushing Center: a physical, concrete piece of medical history.  MIRJALILI. S. Ali 1, Lawrence J. 
RIZZOLO2, Chris SMITH1 and Dennis SPENCER3. 1Department of Anatomy, University of Otago, 
Dunedin, New Zealand. 2Department of Surgery, Yale University, New Haven, CT 06250, USA. 
3Department of Neurosurgery, Yale University, New Haven, CT 06250, USA.

continued on next page
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9:30 AM New anatomical insights of the facial arterial course, depth and layered relationship with 
the facial musculatures: clinical implications regarding injectable treatments.  KIM, Hee-
Jin3, Hun-Mu YANG1, Jae-Gi LEE2, You-Jin CHOI3, Da-Yae CHOI3, Kyung-Seok HU3, and Tanvaa 
TANSATIT4. 1Department of Anatomy, College of Medicine, Dankook University, Cheonan, 
Korea, 2Department of Dental Hygiene, School of Health and Medicine, Namseoul University, 
Cheonan, Korea, 3Division in Anatomy and Developmental Biology, Department of Oral 
Biology, Human Identification Research Institute, BK21 PLUS project, Yonsei University 
College of Dentistry, Seoul, South Korea, 4The Chula Soft Cadaver Surgical Training Center 
and Department of Anatomy, Faculty of Medicine, Chulalongkorn University, Bangkok, 
Thailand.

9:45 AM Internal architecture of the mylohyoid: structural and functional implications.  MAHDI, 
Ali1, Stephanie M. SHAW1,2, Forrest K. SAWYER1, and Anne M.R. AGUR1. 1Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada; 2Department of 
Speech-Language Pathology, University of Toronto, Toronto, ON, M5G 1V7, Canada

10:00 AM Positional relationship between articular disc and condylar process. SAKAGUCHI, Tomomi1, 
Hitomi FUJISHIRO2, Nao HAYASHI2, Kumiko YAMAGUCHI2, Kazuo SHIMAZAKI1, Takashi ONO1, 
and Keiichi AKITA2. 1Orthodontic Science, 2Clinical Anatomy, Tokyo Medical and Dental 
University, Tokyo, 1138519, JAPAN.

10:15 AM Internal organization of the musculoaponeurotic elements of the masseter muscle: a 3D 
modeling study. LI, Zhi1, Eric EBRAHIMI2, Daryn BIKEY2, Alan HANNAM3, and Anne AGUR1. 
1Division of Anatomy, Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, 
Canada. 2Faculty of Dentistry, University of Toronto, Toronto, ON M5G 1G6, Canada. 3Faculty 
of Dentistry, University of British Colombia, Vancouver, BC V6T 1Z3, Canada.

10:30 AM – 10:45 AM Break with exhibitors ................................................................................................................... Asbury Hall

10:45 AM – 11:45 AM Poster Session II (Even #’s 2 – 60).............................................................................................. Asbury Hall

11:45 AM – 12:15 PM Tech Fair Session ..............................................................................................................GH Salons VII & VIII
  Moderator: Greg Smith

11:45 AM The invisible ear, visually simulated.  ZARIWNY, Andrea1, Patricia STEWART2, Marc DRYER1, 
and Jodie JENKINSON1. 1Biomedical Communications, Institute of Medical Science, Faculty of 
Medicine, University of Toronto; 2Division of Anatomy, Department of Surgery, University of 
Toronto, Toronto, ON Canada. 

11:50 AM A novel method of dissection and three-dimensional plastic casting to fabricate models of 
the articular disc of the temporomandibular joint.  BRADLEY, Aaron P.1, Audrey E. SNELL1, R. 
Shane TUBBS2,3, Marios LOUKAS3, Piotr B. KOZLOWSKI4, Anthony C. DILANDRO5, and Anthony 
V. D’ANTONI5,6. 1New York College of Podiatric Medicine, New York, NY 10035, USA; 2Pediatric 
Neurosurgery, Children’s Hospital, Birmingham, AL 35233, USA; 3Department of Anatomical 
Sciences, St. George’s University, Grenada; 4NEUROMEDLAB, Staten Island, NY 10314, USA; 
5Division of Pre-clinical Sciences, 6Department of Surgery, New York College of Podiatric 
Medicine, New York, NY 10035, USA.

11:55 AM MacAnatomy: A unique web-based approach to the delivery of distributed anatomic 
education. WAINMAN, Bruce, BAYER, Ilana. Education Program in Anatomy, McMaster 
University, Hamilton, L8N3Z5, Canada.  

12:00 PM Conducting FAST exam to identify spaces and cavities of the abdomen and thorax using a 
novel ultrasound finger array probe with variable cadaver preparations.  CORBETT Rebecca1, 
Tyler ANDREA1, Eric VINCESLIO1, Matthew NOBLE1, and Brion BENNINGER1,2. 1Medical Anatomy 
Center, Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western 
University of Health Sciences, Lebanon, OR, USA. 2Faculty, Orthopaedics, General Surgery, 
Samaritan Health Services, Corvallis, OR, USA.

continued on next page
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12:05 PM Analyzing structural differences in quadriceps femoris tendon fibers using MicroScribe 
technology.  HAINSWORTH, Nathaniel C. and Jonathan WISCO. Physiological and 
Developmental Biology, Brigham Young University, Provo, UT 84606, USA

12:10 PM Effectiveness of an electronic gross anatomy dissection manual for first year medical 
students.  FUNK, Cindy, Jennifer MONTEMAYER, Jason WELLS, Walter BUCK, Rocky Vista 
University, College of Osteopathic Medicine, Parker, CO, USA.

12:00 PM – 1:00 PM Posters 001 – 060 to be taken down.  Posters 061 – 120 to be put up. ........................ Asbury Hall

12:15 PM – 1:00 PM Tech Fair Hands-On  ........................................................................................................GH Salons VII & VIII 

12:15 PM – 1:00 PM Lunch on your Own

1:00 PM – 2:30 PM Platform Session IV - Education ...................................................................................... GH Salons V & VI
 Moderator: Rebecca Pratt

1:00 PM Anatomical preparation for competence: Perceptions of fourth year medical students 
and residents. FILLMORE, Erin P.1, James J. BROKAW1, Komal KOCHHAR2, and Peter M. 
NALIN2. 1Department of Anatomy and Cell Biology, Indiana University School of Medicine, 
Indianapolis, IN 46202, USA; 2Department of Family Medicine, Indiana University School of 
Medicine, Indianapolis, IN 46202, USA.

1:15 PM The evaluation of an elective imaging anatomy course for first year medical students.  
DETTON, A., I WHITMORE, P. Youngblood, P. Brown, S.  Srivastava, Division of Clinical 
Anatomy, Stanford School of Medicine, Stanford, CA 94305, USA.

1:30 PM Lecture delivery preferences - different strokes for different folks. MACPHERSON, Brian R.  
Anatomy and Neurobiology, University of Kentucky College of Medicine, Lexington, KY, USA.

1:45 PM Development of an anatomy practical assessment format that can be graded using Scantron 
technology. CALL, Zach1, Dani PETERSON1, Jamison HARVEY1, Katrina PETERSON1, David 
VOGELSANG1, Jo BROWN1, Brian WISEMAN1, BreAnna LONG1, and Jonathan J. WISCO1,2, 
1Brigham Young University, Provo, UT. 84602, USA; 2University of Utah School of Medicine, 
Salt Lake City, UT 84132, USA.

2:00 PM Human gross anatomy Weill Cornell dissection manual innovation on iBooks. SANGARI, 
Santosh K.1, Rosalinda GUCE1, Avelyn A. MALYANGO2, Ahmed N. KHAN1 and Estomih P. MTUI1.  
1Program in Anatomy and Body Visualization, Department of Cell and Developmental 
Biology, Weill Cornell Medical College, 1300 York Avenue, New York, NY 10065.  2Program in 
Anatomy, Department of Cell and Developmental Biology, Weill Cornell Medical College in 
Qatar, Qatar.

2:15 PM An anatomy intensive elective - a competency-focused review of clinical anatomy prior to 
residency.  WARD, Peter J., West Virginia School of Osteopathic Medicine, Lewisburg, WV, 
USA.

2:30 PM – 3:30 PM Poster Session III (Odd #’s 61- 119) ............................................................................................ Asbury Hall

3:30 PM – 4:45 PM CAT Committee Meeting ..............................................................................................GH Salons VII & VIII

4:45 PM – 5:30 PM Business Meeting .............................................................................................................GH Salons VII & VIII

6:00 PM – 7:00 PM Reception ....................................................................................................................................Cape Cod Hall

7:00 PM – 9:00 PM Banquet and awards ceremony for Honored member 
 and Student Research Awards.............................................................................................. GH Salons I-IV

continued on next page
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Scientific Program
Friday, July 11th

7:30 AM – 9:00 AM Anatomical Services Committee ....................................................................................... GH Salons I & II

8:00 AM – 4:30 PM Registration ................................................................................................................Cape Cod Registration

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

9:00 AM – 9:15 AM Opening Announcements ................................................................................................ GH Salons V & VI

9:15 AM – 10:30 AM Platform Session V – Torso ............................................................................................... GH Salons V & VI
 Moderator: Nicole Herring

9:15 AM Anti-atherogenic effects of myocardial bridging in the adult human heart.  RAMAI, Daryl, 
Amit BHATNAGAR1, Shreya ARUMUGAM1, Kyle SMITH1, Petru MATUSZ3, Jerzy GIELECKI2, Maira 
SU PLESSIS, R. Shane TUBBS1,4, Marios LOUKAS1,2, 1Department of Anatomical Sciences, St. 
George’s University, Grenada, West Indies; 2Department of Anatomy, Varmia and Mazuria 
University School of Medicine, Olsztyn, Poland; 3Department of Anatomy, Victor Babes 
University, Timisoara, Romania; 4Pediatric Neurosurgery, Children’s Hospital, Birmingham, AL, 
USA.

9:30 AM Applying ultrasound sliding lung sign to cadaveric tissue of varied preparations: method of 
identifying endotracheal intubation and diagnosing pneumothorax.  VINCESLIO Eric1, Kurtis 
WEBSTER1, and Brion BENNINGER1,2. 1Medical Anatomy Center, Medical Anatomical Sciences, 
Neuromuscular Medicine, Family Practice, Western University of Health Sciences, Lebanon, 
OR. 2Faculty, Orthopaedics, General Surgery, Samaritan Health Services, Corvallis, OR., USA.

9:45 AM The clinical anatomy of the musculotendinous part of the diaphragm.  DU PLESSIS, Maira1, 
Daryl RAMAI1, Sameer SHAH1, R. Shane TUBBS2, Marios LOUKAS1. 1Department of Anatomical 
Sciences, School of Medicine, St George’s University, Grenada, West Indies. 2Section of 
Pediatric Neurosurgery, Children’s Hospital, Birmingham, AL, USA.

10:00 AM Applying a novel US finger probe and FAST exam to identify structures of the abdomen 
and thorax with cadavers wearing personal armor. VINCESLIO Eric1, Matthew NOBLE1, and 
Brion BENNINGER1,2. 1Medical Anatomy Center, Medical Anatomical Sciences, Neuromuscular 
Medicine, Family Practice, Western University of Health Sciences, Lebanon, OR, USA. 2Faculty, 
Orthopaedics, General Surgery, Samaritan Health Services, Corvallis, OR, USA.

10:15 AM Endoscopic study of the post-renal portion of the inferior vena cava. BUBB, Kathleen1, Maira 
DU PLESSIS1, R. Shane TUBBS1,2, and Marios LOUKAS1. 1Department of Anatomical Science, 
St Georges University, Grenada, West Indies; 2Division of Neurosurgery, Children’s Hospital, 
Birmingham, Alabama, USA.

10:30 AM – 10:45 AM Break with Exhibitors ................................................................................................................... Asbury Hall

10:45 AM – 11:45 AM Poster Session IV (Even #’s 62-120) ........................................................................................... Asbury Hall 

11:45 AM – 1:00 PM Wiley Presents: “How to Get Published in Clinical Anatomy” 
 Symposium (see pages 21 - 22) .....................................................................................GH Salons VII & VIII 

1:00 - 5:00 PM   Exhibitor/Poster tear down  ....................................................................................................... Asbury Hall 

1:00 PM – 3:00 PM Anatomical Services Committee Symposium: “Preparation and Use of Human Anatomical 
Specimens for Procedural/Clinical Skills Education at Academic Institutions and Health 
Centers.” (see pages 23 - 25) .............................................................................................. GH Salons V & VI

continued on next page



page 12

3:00 PM – 4:00 PM Platform Session VI – Lower Extremity ......................................................................... GH Salons V & VI
 Moderator – Todd Olson

3:00 PM The future of histology education: virtual histology laboratory with simulated instructor 
interaction.  LEE, Lisa M.J., Hollis HOWERY.  Department of Cell and Developmental Biology, 
University of Colorado School of Medicine.  Aurora, CO, 80045, USA.

3:15 PM Posterolateral corner of the knee – erasing the myth of the dark side.  DODGE Nate1, 
Brett OSTRANDER1, Babe WESTLAKE1, and Brion BENNINGER1,2. 1Medical Anatomy Center, 
Departments of Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, 
Western University of Health Sciences, COMP–Northwest, Lebanon, OR. USA. 2Departments 
of Orthopaedics and General Surgery, Samaritan Health Services, Corvallis, OR. USA.

3:30 PM Posteromedial corner of the knee - integrating regional anatomy with the clinical arena to 
advance healthcare education and treatment delivery.  WESTLAKE Babe1, Brett OSTRANDER1 
and Brion BENNINGER1,2. 1Medical Anatomy Center, Departments of Medical Anatomical 
Sciences, Neuromuscular Medicine, Family Practice, Western University of Health Sciences, 
COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics, and General Surgery, 
Samaritan Health Services, Corvallis, OR. USA.

3:45 PM Cross-sectional sonographic assessment of the posterior interosseous nerve.  RAEBURN, 
Kazzara1, Danny BURNS1, Shane TUBBS1,2, Marios LOUKAS1. 1Department of Anatomical 
Science, St Georges University, Grenada, West Indies; 2Division of Neurosurgery, Children’s 
Hospital, Birmingham, AL, USA. 

4:00 PM – 4:15 PM Meeting closes and the winners of the Sushruta Guha and Tapan K. Banerji Awards are 
announced. ........................................................................................................................... GH Salons V & VI

4:30 PM – 5:30 PM New AACA Council Meeting .................................................................................................Cape Cod Hall
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The 2014 Presidential Speaker
Wednesday, July 10th at 9:30 AM

Adrian Raine
Departments of Criminology, Psychiatry and Psychology,

University of Pennsylvania.

Visiting Fellow, Institute of Criminology,
University of Cambridge.

 

The Anatomy of Violence:
Dissecting The Biological Roots of Crime.

The rapid developments taking place in neuroscience are creating an uncomfortable tension between our concepts 
of responsibility and retribution on the one hand, and understanding and mercy on the other. Neurocriminology is 
a new field which is increasingly documenting brain impairments not just in adult offenders, but also in antisocial 
children. This talk outlines implications of this new research not just for current crime research, but also for our future 
conceptualization of moral responsibility, free will, and punishment. If the neural circuitry underlying morality is 
compromised in psychopaths, how moral is it of us to punish prisoners as much as we do? Should neurobiological risk 
factors be used to help us better predict future violence? And how can we change the social environment to enhance 
the brain and reduce criminal behavior?

Biography:

Adrian Raine, D.Phil., is University Professor and the Richard Perry Professor of Criminology, Psychiatry, and Psychology 
at the University of Pennsylvania. Following two years as an airline accountant with British Airways he received his 
bachelor’s degree in Experimental Psychology from Oxford University in 1977, and his D.Phil. in Psychology from York 
University, England, in 1982. After spending four years in two top-security prisons in England where he worked as a 
prison psychologist, he was appointed as Lecturer in Behavioral Sciences in the Department of Psychiatry, Nottingham 
University in 1984. In 1986 he became Director of the Mauritius Child Health project, a longitudinal study of child 
mental health that today constitutes one of his key research projects. He emigrated to the United States in 1987 to 
take up a position as Assistant Professor in Psychology at the University of Southern California. He was promoted 
to Associate Professor with tenure in 1990 and to full Professor of Psychology in 1994. In 1999 he was the recipient 
of an endowed chair, the Robert G. Wright Professorship of Psychology, at USC. He has published seven books and 
331 journal articles and book chapters, and has been the principal investigator on 17 extramural research grants and 
main mentor on 11 NIH pre- and post-doctoral awards. He has given 278 invited presentations in 25 countries. For 
the past 36 years, Dr. Raine’s interdisciplinary research has focused on the biosocial bases of antisocial and violent 
behavior in both children and adults and prevention implications. His other research interests include: nutrition; 
white-collar crime; neuroethics; neurolaw; schizotypal personality; brain imaging; psychophysiology; neurochemistry; 
neuropsychology; environmental toxins; behavioral and molecular genetics. His latest book The Anatomy of 
Violence with Pantheon / Random House (U.S.) and Penguin (UK) reviews the brain basis of violence and draws 
future implications for the punishment, prediction, and prevention of offending, as well as the neuroethical concerns 
surrounding this work. He is currently President of the Academy of Experimental Criminology.
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Honored Member, 2014

 
The American Association of Clinical Anatomists

Recognizes and Awards
Honored Membership to

Victor M. Spitzer Ph.D.
Professor and Director, University of Colorado Center for Human Simulation
BS - Math/Physics, BA in Chemistry from Colorado State U (1971-72)
MS - Nuclear Eng, PhD in Physical Chemistry from U of Illinois (1976-77)

Joined the faculty of Radiology (1979) where he spent 13 years in Nuclear Medicine visualizing and analyzing human 
anatomy and physiology. In 1990 he moved into the big league when he joined the Anatomy Department at the 
University of Colorado to build a program of computer based photographic human anatomy using techniques 
developed in Radiology. These efforts gave rise to the Visible Human Project and has continued with further 
development and similar data, presenting form and function, visually, audibly and haptically through the power of 
computer analysis, visualization and simulation.

In 2006 he was honored as the Time Magazine “Person of the Year”.

His work will be complete when human anatomy, physiology, pathology, development, and evolution are coherently 
and seamlessly available in a virtual world for learning, design and research – the goal of the Center for Human 
Simulation, which he directs. In all probability his life will be complete long before his work.

In 1992 he formed a Colorado publishing company, Anatomical Visualization Inc., with anatomy partner and Visible 
Human co-PI, Dr. David Whitlock.

In 1998 he formed a medical simulation company, Touch of Life Technologies, Inc. (ToLTech), with three academic 
partners. ToLTech has grown with educational offerings in visualization of anatomy and simulation of anatomically-
intensive medical procedures including arthroscopy, regional anesthesia, neuromuscular and image guided 
procedures.

Previous Honored Members of the AACA

*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

* deceased
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Post Graduate Course

“Hands-On Endoscopic Approach to the 
Base of the Skull and Pituitary Gland”

At the University of Central Florida College of Medicine
Saturday, July 12, 2014

7:30 am – 8:00 am – Lobby of Disney’s Yacht and Beach Club Resort
Attendees are to load the bus at this time.

8:00 am
Depart Disney’s Yacht and Beach Club Resort for the UCF College of Medicine.

9:00 – 10:00 AM – Room 101
 Coffee and Light breakfast
  Presentation by Neurosurgeons discussing the procedures and clinical applications of endo-nasal  and 

open approaches to the pituitary gland, brain stem, cranial nerves and vasculature

10:00 AM – 12 noon –Open and Endoscopic Neurosurgery Course – Correlations to Clinical Anatomy
  Demonstration by neurosurgeons on:
  o Open procedures to brain stem
  o Fronto-temporal crainiotomy
  o Endo- nasal approach to pituitary gland, brains stem, vasculature and cranial nerves
  Hands – on session for participants to view the surgical procedures and equipment.

12:00 noon – 1:00 PM
  Lunch and discussion with neurosurgeons

1:15 PM – 2:30 PM – Anatomy program in a new medical school
  Designing an anatomy lab from scratch
  o What to keep of traditional labs
  o What to add in technology
  o What would be done differently after the fact
  Medical imaging in the anatomy lab
  o CT scans of all cadavers
  o Learning medical imaging alongside anatomy
  o Ultrasound alongside anatomy
  o Use of volunteer clinicians in the lab
  o Senior elective in anatomy education
  Integration of Gross Anatomy  with Microscopic Anatomy, Embryology, Physiology and Medical Imaging

2:30 – 3:00 pm  - Tour
  Tour of college of medicine facilities
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Educational Affairs Committee Symposium
Wednesday, July 9th
1:00 PM – 2:30 PM

“Integrating Anatomy into New Curricular Designs”

Todd Hoagland, Ph.D.
Associate Professor, Medical College of Wisconsin

Title:  
Importance of Clinical Human Anatomy in Competency-Based Curriculums

Overview:  Anatomists play a key role at nearly every academic medical center (AMC) in the country, and the close 
working relationship anatomists have in the dissection lab with the student body provides a unique perspective in 
competency-based curriculums.  Furthermore, small group interactions and teamwork are routine in the dissection 
lab – it provides an opportunity to assess non-content competencies.  Medical education leadership craves the 
anatomists’ perspective for these assessments.  This presentation will highlight how Gross Anatomy has changed 
during the evolution of the Medical College of Wisconsin curriculum from Traditional (discipline based, lecture heavy) 
to lecture-free Team-Based Learning (systems based, TBL only) to its current hybrid model (year 1-discipline based, 
year 2 systems based).  Additionally, a dissection team member peer-assessment tool was developed to help evaluate 
teamwork, which is an essential competency for medical students.  The Assessment tool was created with help from 
medical students and anatomists at numerous AMCs.  Results show teamwork can be assessed using a 10 minute peer 
evaluation and results effectively differentiate among teams. Furthermore, the three categories most important to the 
success of teamwork in the dissection lab are Professionalism, Work Flow, and Communication.

Brief Bio:  Dr. Hoagland joined the Department of Cell Biology, Neurobiology and 
Anatomy at the Medical College of Wisconsin in 2010 where he is course director 
for Clinical Human Anatomy and Advanced Clinical Anatomy (4th year elective), 
and M1 Leader in the new MCW hybrid curriculum. He has extensive teaching 
experience in: Medical Gross Anatomy, Head and Neck Anatomy for Dental 
Residents, Teaching in the Biomedical Sciences (AKA, Effective Teaching Methods), 
Embryology, Teratology & Prenatal Genetics, and Anatomical Basis of Imaging.  
Dr. Hoagland has a passion for teaching and he strives to create a classroom 
environment where students feel safe to contribute, comfortable to criticize and 
self-confident enough to ask questions. His hard work and dedication to medical 
education has been richly rewarded with numerous teaching awards, an award for 
outstanding ethical leadership, induction into Alpha Omega Alpha Honor Medical 
Society, MCW Standing Ovation award and the Basmajian award.  He is an author 
for the digital publication AnatomyOne and is a consulting editor for the 6th 
edition Netter Atlas of Human Anatomy.

continued on next page
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Thomas R. Gest, Ph.D.
Professor of Anatomy, Texas Tech University Health Sciences Center, Paul L. Foster School of Medicine

Title:  
Integrating Anatomy Across Two Years 

Overview:  Many schools have adopted organ systems integrated curricula.  The most common type of integration 
in medical school entails a first year of normal organ systems, followed by a second year that presents these organ 
systems from the basis of their common pathologies.  A new form of integrated curriculum originated at the University 
of Calgary breaks the dichotomy of normal and abnormal and integrates all of the traditional basic sciences, along 
with a healthy dose of clinical information, across the first two years of medical school.  This “clinical scheme or clinical 
presentation” based curriculum has been getting increased attention, and versions of this curriculum have been 
adopted at several U.S. medical schools.  The clinical scheme curriculum entails beginning each week with a clinical 
scheme or two, in order to set the stage for the basic science underpinnings of the clinical problem and reasoning.  
Each discipline, including anatomy, then presents the portion of their basic science that pertains to the clinical scheme 
of the week.  This obviously presents certain logistical problems for gross anatomy, if dissection is still employed as a 
major learning modality.  The challenges and benefits of the clinical scheme 
approach for gross anatomy will be discussed.

Brief Bio:  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 recently joined Texas Tech from the 
University of Michigan Medical School, where he served as Director of the 
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, numerous articles, abstracts, and software packages.
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“Leonardo Da Vinci Lecture” 
by Peter Abrahams
Wednesday, July 9
6:30 PM – 8:00 PM

Leonardo Da Vinci 2014
“A 15th century anatomist whose artistic and 

conceptual ideas anticipated 21st century radiology?” 
Leonardo da Vinci was one of the greatest anatomists ever to have lived. He personally dissected more than thirty 
human corpses to explore every aspect of anatomy and physiology, and recorded his findings in drawings of 
unparalleled beauty and lucidity. Had he published his researches, Leonardo would have transformed European 
knowledge of the human body.  Sadly at his death his studies remained unpublished and among his personal papers, 
and were almost unknown (unseen) hidden in Windsor castle until around 1900.

Leonardo’s surviving anatomical drawings are preserved in the Royal Library at Windsor Castle, England.  Some of 
his finest sheets of studies, concentrating on his extraordinary campaign of dissection during the winter of 1510-11, 
when he was working alongside the professor of anatomy at the University of Pavia were recently displayed at the 
“Mechanics of Man Exhibition “in the Palace of Holyroode House as part of the 2013 Edinburgh festival.  

This was the period that Leonardo came closest to completing his intended anatomical treatise. He was fascinated by 
the challenge of depicting a complex, layered, three-dimensional and mobile structure – the human body – in a static 
two-dimensional image, and devised many unique illustrative techniques to achieve his aims. Many of Leonardo’s 
drawings are strikingly similar to modern medical images, and the exhibition thus displayed his studies alongside 
CT and MRI scans and state-of-the-art computer animations to show how astute and accurate and original were 
Leonardo’s dissections and artistic representations, and how little the detailed knowledge of human anatomy has 
changed in 500 years.

Bibliography and Credits Leonardo Da Vinci @ Orlando 2014

“A 15th century anatomist whose artistic and conceptual ideas anticipated 21st century radiology?” 

1. 3D reconstructions of CT 64 slice scans and MR images were mainly done by my university colleague, Dr. 
Richard Wellings, Consultant Radiologist, University Hospital of Coventry and Warwickshire (UHCW)Trust

2. Coloured 3D moving muscle videos are thanks to Laurie Wiseman and Primalpictures.com. and Mark Mobley 
medical student WMS and Brian Burnnett, manager of the WMSTC  -  WMS and UHCW Trust 

3.  Plastinated prosections photographs with kind permission of Warwick  Post Graduate Medical School (WMS) 
and the West Midlands Surgical Training Centre (WMSTC ) at UHCW  where I am Director of Anatomy.

4.  Frank Netter’s illustrations  from The Ciba collection - Pub. Elsevier .

5. Anatomical pictures McMinn and Abrahams 6th and 7th Ed “Clinical Atlas of Human Anatomy” Elsevier 2013 

6. Radiological Images Weir and Abrahams 4th Ed “ Imaging Atlas of Human Anatomy “ Elsevier  2011

7. Dr. Aviva Burnstock at the The Courtauld Institute of Art, for guidance on Radiological and Imaging techniques 
and fraud detection.

8. The Hamilton Kerr Institute, Cambridge for access to their  library facility.

continued on next page
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About Peter Abrahams MBBS FRCS(ED) FRCR DO(Hon) FHEA
Professor Peter Abrahams , Clinical Anatomist and AACA “Honoured Member “ from 
Warwick Medical school , UK co-curated this exhibition and his lecture will show 
how many new concepts in anatomical artistic design were unique to Leonardo’s  
work and how these concepts and ideas have now developed into many modalities 
of modern medical imaging.

Biopic for Prof. Peter H. Abrahams 

1 Trained in London as a physician (MD) after Peace Corps (VSO) teaching 
geography in the jungles of Sarawak, Borneo.  Intended to become a surgeon 
but was side-tracked into anatomy after writing “Clinical Anatomy of Practical 
Procedures” in 1973. This led to a British Fulbright Scholarship (1975-76) to 
University of Iowa Medical School, Iowa City, USA.

2 Clinical Anatomist at University College, London (UCL) for 15 years and then held the Clinical Anatomist post at The 
University of Cambridge (UK)  succeeding Prof. Harold Ellis before moving to the new Chair of Clinical Anatomy at 
Warwick Post-Graduate  Medical School in 2006.

3 Life Fellow of Girton College, Cambridge after 15 years supervising anatomy teaching in Cambridge University.  I also 
still do an occasional clinic in “real metropolitan, inner city medicine” as an NHS, General Practitioner in London.

4 Awarded the BMA electronic publishing prize and the IAMS prize for “Interactive Skeleton” CD-ROM (1993). 
Abrahams, Craven and Lumley won The Richard Asher Prize of the Royal Society of Medicine, London for the best new 
medical text book. (2005)

5 Major published works include the McMinn and Abrahams “Clinical Atlas of Human Anatomy” now in its 7th edition 
–which won the BMA book award in 2008 also Weir and Abrahams “Imaging Atlas of Human Anatomy” now preparing 
its 5th edition.

6 In 2006 the American Association of Clinical Anatomists (AACA) recognized his contribution as its “Honoured 
Member” - “for authorship of anatomical textbooks and electronic resources in many languages worldwide”.

7 Top teaching award (WATE) in first year at Warwick University and in 2011 won the UK National Teaching Fellowship 
from HEA -and in the same year made a FHEA. (Fellow of Higher Education Academy) 

8 Received an educational grant of £ 1.5 million from SHA to set up the West Midlands Surgical Training Centre - a 
cadaver operative suite and plastinate teaching centre for all international health professionals. (2007)

9 Art history is a hobby of 30 years standing. For a decade taught at the Slade School of Fine Art (UCL) - a course 
“Anatomy for Artists” which still runs to this very day in the University of London @ The Slade.

10  Was consultant to the  Buckingham Palace  Exhibition summer Olympics -  “Leonardo - Anatomist “ and co-curated 
the  “Mechanics of Man” exhibition which was held in 2013 in Holyroode Palace for the Edinburgh Festival.  This lecture 
is based on these two exhibitions and their contents.
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Wiley Presents: 
“How to get Published in Clinical Anatomy ‘Symposium’”
Friday, July 11
11:45 AM – 1:00 PM

The symposium will address common questions that authors have in regard to writing, submitting and giving their 
papers the best chance of being published in Clinical Anatomy. The speakers will include various editors of the Journal, 
as well as editors of other journals including Dr. Bernard Moxham and Dr. W. Jerry Oakes. The attendee should leave 
the symposium with an improved knowledge of what papers are most likely to be published in Clinical Anatomy.  

About the presenters:

R. Shane Tubbs Ph.D., Children’s of Alabama
Dr. R. Shane Tubbs is the Editor-in-Chief of Clinical Anatomy and is a native of Birmingham, 
Alabama where he lives with his wife Susan and son Isaiah. He is an anatomist and pediatric 
neurosurgical PA at Children’s of Alabama.  Dr. Tubbs also has strong research interests 
and has authored over 900 peer reviewed publications and many books. He is an editor 
for Netter’s Atlas of Anatomy, Gray’s Anatomy 41st edition, Bergman’s Comprehensive 
Textbook of Human Anatomic Variation, The Chiari Malformations, and Nerves and Nerve 
Injuries. The focus of much of his anatomical research is in the field of neurosurgery and 
how such research can lower surgical complications and improve patient care. He has 
served as visiting professor to several institutions and sits on the editorial boards of over 10 
clinical and anatomical journals and has acted as a reviewer for greater than 80 journals.  

Robert J. Spinner, MD, FAANS, FACS, Mayo Clinic
Robert J. Spinner, MD, is the Burton M. Onofrio, MD Professor of Neurologic Surgery at 
the Mayo Clinic where he is also Professor of Orthopedics and Anatomy.  He is chair of 
the Academic Appointments and Promotions Committee at Mayo. He is board certified 
in both orthopedics and neurosurgery.  His clinical practice is limited to peripheral nerve 
surgery. He completed full residency programs in orthopedics (Duke University) and 
neurosurgery (Mayo Clinic) and a 1 year peripheral nerve fellowship with David Kline and 
a 6 month traveling fellowship to several international centers as a CNS Cushing Fellow. 
He served as the President of the American Society for Peripheral Nerve this past year.  He 
is currently Senior Editor of Clinical Anatomy and a Clinical Councilor of the AACA.

Marios Loukas M.D., Ph.D., St. George’s University
Marios Loukas received his medical degree from Warsaw University School of Medicine, 
and a PhD from the Institute of Rheumatology at the Department of Pathology in Warsaw, 
Poland. He held a post-doctoral position at Ulm University Clinic in Germany and studied 
arteriogenesis. 

Marios began his academic career at Harvard Medical School where he served as lecturer and 
laboratory instructor.  He is currently Professor and Chair of the Department of Anatomical 
Sciences and Dean of Research for the School of Medicine at St. George’s University. 

Marios has published more than 500 papers in peer reviewed journals, authored 12 books, 
which include Gray’s Anatomy Review, Gray’s Clinical Photographic Dissector of the Human 
Body, McMinn and Abrahams’ Clinical Atlas of Human Anatomy 7thedition, History of 

Anatomy, and Bergman’s Comprehensive Textbook of Human Variation and has authored 18 chapters in various medical 
and surgical textbooks including Gray’s Anatomy. He has also served as an editor and co-editor for 12 journals and 
reviewer for more than 40 journals. He is an AACA Co-editor of Clinical Anatomy.

continued on next page
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W. Jerry Oakes, MD, Children’s of Alabama
Dr. W. Jerry Oakes is a native of Missouri and is the Chief of the Division of Pediatric 
Neurosurgery, Surgeon-in-Chief, and Dan Hendley Professor of Neurosurgery and Pediatrics 
at Children’s of Alabama, Birmingham, Alabama. He is a prolific author and was the past 
Editor-in-Chief of the journal Pediatric Neurosurgery.  His training included a residency at 
Duke University and fellowships in Canada and the United Kingdom. He has served as Director 
of the American Board of Pediatric Neurosurgery, President of the Southern Neurosurgical 
Society, President of the American Society for Pediatric Neurosurgery, President of Medical 
Staff, President of the Neurosurgical Society of Alabama and was Chairman of the Editorial 
Board of Journal of Neurosurgery: Pediatrics. Dr. Oakes has been a visiting professor to over 20 
universities in Europe and North America. He has published over 200 peer reviewed papers, 
chapters and textbooks.

Bernard Moxham B.Sc. (Hons), B.D.S., Ph.D. (Bristol), 
FHEA, FSB, FAS, St. George’s University & Aristotelian 
University of Thessaloniki 
BERNARD MOXHAM B.Sc. (Hons), B.D.S., PhD (Bristol), FHEA, FSB, FAS was Professor 
of Anatomy at Cardiff University from 1990 until 2013. Prior to retirement, he was 
also Deputy Director, and Head of Teaching, at the Cardiff School of Biosciences. 
He is presently Visiting Professor at St. George’s University (Grenada) and at the 
Aristotelian University of Thessaloniki (Greece). He is currently President of the 
International Federation of Associations of Anatomists and recently was President of 

the European Federation for Experimental Morphology and of the Anatomical Society of Great Britain and Ireland. His 
research interests extend from connective tissue biology to craniofacial development, to pedagogy in the anatomical 
sciences. He has published 12 textbooks and research monographs and over 300 scientific articles in peer reviewed 
journals. He was the initiator of the journal “Aging Cell” and was the founder, and first President, of the Trans-European 
Pedagogic Anatomical Research Group (TEPARG). Recently, he was the guest editor for a special educational edition of 
the Journal of Anatomy that was this journal’s first issue devoted to educational topics.
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Anatomical Services Committee Symposium 
“Preparation and Use of Human Anatomical Specimens 
for Procedural/Clinical Skills Education at Academic Insti-
tutions and Health Centers” 
Friday, July 11
1:00 PM – 3:00 PM

Summary: The Anatomical Services Symposium for 2014 focuses on the preparation and uses of human anatomical 
specimens for procedural anatomy and clinical skills training at academic institutions and health centers.  Donor 
program personnel, anatomy faculty and clinicians will present on clinical skills facilities, requests and uses of human 
anatomical specimens, screening and preparation techniques, procedural anatomy and graduate medical education 
with a special focus on clinical perspectives of teaching with human specimens.  The symposium will span two hours 
and attendees are encouraged to engage with our speakers during designated Q&A sessions.  

Moderated by:
Tom Gest, PhD, Texas Tech University Health Sciences Center Paul L. Foster School of Medicine

and
Brandi Schmitt, MS, University of California, Office of the President, Heath Sciences and Services

Bio and Surgical Skills Facilities

Todd Hoagland, PhD
Dr. Hoagland joined the Department of Cell Biology, Neurobiology and Anatomy at the 
Medical College of Wisconsin in 2010 where he is course director for Clinical Human 
Anatomy and Advanced Clinical Anatomy (4th year elective), and M1 Leader in the 
new MCW hybrid curriculum. He has extensive teaching experience in: Medical Gross 
Anatomy, Head and Neck Anatomy for Dental Residents, Teaching in the Biomedical 
Sciences (AKA, Effective Teaching Methods), Embryology, Teratology & Prenatal Genetics, 
and Anatomical Basis of Imaging.  Dr. Hoagland has a passion for teaching and he strives 
to create a classroom environment where students feel safe to contribute, comfortable 
to criticize and self-confident enough to ask questions. His hard work and dedication to 
medical education has been richly rewarded with numerous teaching awards, an award 
for outstanding ethical leadership, induction into Alpha Omega Alpha Honor Medical 
Society, and the Basmajian award.
Title:  Dissection Lab Renovation Provides Opportunity to Create Bioskills Training Facility

Jennifer Mark, BS, LE, LFD
Jennifer Mark is the Director of Anatomical Facilities at the University of Central Florida-
College of Medicine located in Orlando, Florida.  UCF is one of the three receiving facilities 
of the Anatomical Board of Florida; Jennifer has been with the college since it opened in 
2009.  When the anatomy lab is not being used to teach first year medical students, she 
converts the lab to host bioskills courses for the training of physicians from across the 
nation.  Ms. Mark is a Licensed Funeral Director and Embalmer since 1997, earning her 
degree from Worsham College of Mortuary Science in Chicago, IL.  She holds a BS degree 
in Health Science and graduated from the Las Vegas coroner investigator academy in 
2005.  Jennifer is currently serving as a board member of the Florida, Cemetery, Cremation 
and Funeral Association as well as the AACA Anatomical Services Committee.
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Requests and Uses 

Angela McArthur, BS, PH-Cert-CC
Angela McArthur is the Director of the Anatomy Bequest Program in University of 
Minnesota Medical School located in Minneapolis, Minnesota. Angela graduated with 
a bachelor’s of science degree from the University of Minnesota’s Mortuary Science 
Program in 1995, worked in forensic pathology as a pathologist’s assistant, holds a 
graduate certification from the University Of Minnesota School Of Public Health in 
Public Health Core Concepts and is currently completing the Executive Program in 
Public Health Administration and Policy.  Angela has been active in the American 
Association of Clinical Anatomists’ (AACA) Anatomical Services Committee and the 
American Association of Tissue Banks. Angela has served as the past Chair of the 
Minnesota Commission for the Procurement and Use of Anatomical Donations and 
other local donation committees.

Screening and Preparation Techniques for Uses

Quentin Fogg, PhD 
Quentin Fogg is a Senior Lecturer in Anatomy and Facilities Manager of the Laboratory 
of Human Anatomy at the University of Glasgow. He came to Glasgow in 2008 as the 
William Hunter Lecturer in Anatomy after working at the American University of the 
Caribbean. He trained at the University of Adelaide in anatomy (BSc (Hons) and PhD) 
and mortuary practice/techniques. In 2013 he was honored to be awarded a combined 
Fellowship from the Royal College of Physicians and Surgeons, Glasgow. In addition 
to being an active researcher (surgical anatomy, enthesial architecture) and teaching 
a broad variety of anatomy (UG science, medicine and bioengineering; PG surgery, 
allied health, research), he has extensive experience in mortuary/lab management 
and practice. In helping set up the Clinical Anatomy Skills Centre in Glasgow he has 
encountered a broad range of requests relating to the use of donor material in courses. 
His team has developed numerous approaches to provide the best teaching models 
possible, including steering clinical faculty away from perceived “gold standards” 
towards better options.

Procedural Anatomy and Clinical Perspectives

Don Wilson, MD, FRCS, FACS
Dr. Donald Wilson is a cardio-thoracic surgeon whose interest in anatomy began with 
a distinction grade and a prosectorship in gross anatomy as a second year medical 
student at the University of Sydney.  Dr. Wilson completed medical school at the 
University of Sydney, training first as a general surgeon in Australia and then in cardio-
thoracic surgery at Loma Linda University.  Early in his career, he spent a year teaching 
gross anatomy to medical students at the University of Sydney in preparation for the 
Primary examinations of the Royal Australasian College of Surgeons and the Royal 
College of Surgeons of England.  More recently, as an adjunct professor, he has taught 
thoracic and clinical anatomy at Loma Linda University School of Medicine (since 2000) 
and at Touro University’s College of Osteopathic Medicine, Vallejo, CA.  Dr. Wilson has 
a special interest in teaching clinical procedures related to anatomy of the thorax and 
has presented (lecture and posters) at the annual meetings of the AACA and published 
in “The Clinical Teacher” March 2010 Vol 7 #1.
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Dolgor Baatar, MD, PhD
Dr. Dolgor Baatar is currently Assistant Professor of Medical Education at the Texas 
Tech University Health Sciences Center Paul L. Foster School of Medicine, where he 
teaches gross anatomy, surgical anatomy, and immunology to medical students in all 
four years of their undergraduate training.  Dr. Baatar has a broad background, with his 
medical training at Moscow State and surgical training in Mongolia, followed by a PhD 
from Oita Medical University in Japan.  He had a postdoctoral and research fellowship 
at NIH for seven years.  He received training in immunology through the American 
Association of Immunologists as well as a certificate from the Scientists Teaching 
Science course at NIH.  Among Dr. Baatar’s many research interests is educational 
research involving incorporation of surgical procedures into the basic science 
coursework in gross anatomy.

Clinical Perspectives 

Brion Benninger MD, MSc
 
Dr. Brion Benninger is Professor and Executive Director of the Medical Anatomy Center, 
Lebanon, Oregon.  He is the recipient of multiple teaching and research awards from 
students, residents and faculty and has been recognized for his innovative anatomy 
teaching. Dr. Benninger feels privileged that his anatomy training as a medical student, 
surgical specialties resident, and faculty member was primarily focused in the anatomy 
lab, and gratefully acknowledges those who graciously donated themselves. Training 
and teaching in Britain, North America, and the Caribbean, as well as guest teaching 
in other countries has prepared Dr. Benninger to maximize the use of anatomy labs 
while teaching residents from around the globe.  For the past 20 years, he has been 
involved in teaching continued medical education courses and residents in anatomy 
labs utilizing the integration of human cadavers and technology to enable training of 
invasive and experimental procedures that improve healthcare delivery by residents.  
Dr. Benninger advocates for the educational opportunities that anatomy labs can 
provide in numerous procedures aimed at the training of specialty residents in both 
medicine and dentistry.  
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Poster Listings
Poster Session I – Wednesday, July 9 2:30 – 3:30
* denotes publication in Clinical Anatomy

Poster # Abstract Title/Authors

001* Primary culture of oral mucosa using the direct explant technique. MASSIE H. Jesse, Barbara J O’KANE. 
Department of Oral Biology, Creighton University School of Dentistry, Omaha, NE 68102, USA.

003* Examination of the recommended safe and unsafe zone for placement of surgical instruments in 
thoracentisis and video-assisted thoracic surgery (VATS): a cadaveric study. SOLOMON, L. Danielle, 
Jennifer SHARP, Devon BOYDSTON, Clive PERSAUD, Jacob PFEIFFER and Anthony OLINGER. 
Department of Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 64106, 
USA.

005* Using the deltoid tubercle on the clavicle as a palpable landmark to simplify subclavian vein 
cannulation. GEOSLING, Brandon M., and Anthony B. OLINGER.  Department of Anatomy, Kansas City 
University of Medicine and Biosciences, Kansas City, MO 64106, USA.

007* Anatomic relations between the temporomandibular joint disc, mandibular ramus, and masseter 
muscle. SNELL, Audrey E.1, Aaron P. BRADLEY1, R. Shane TUBBS2,3, Marios LOUKAS3, Piotr B. 
KOZLOWSKI4, Anthony C. DILANDRO5, Jose P. LOOR6, and Anthony V. D’ANTONI5,6. 1New York College 
of Podiatric Medicine, New York, NY 10035, USA; 2Pediatric Neurosurgery, Children’s Hospital, 
Birmingham, AL 35233, USA; 3Department of Anatomical Sciences, St. George’s University, Grenada; 
4NEUROMEDLAB, Staten Island, NY 10314, USA; 5Division of Pre-clinical Sciences; 6Department of 
Surgery, New York College of Podiatric Medicine, New York, NY 10035, USA.

009* Pilot study of anatomical complications in mandibular dental implants using fresh tissue cadavers. 
WEISS II, Robert O., Takanari MIYAMOTO, and Neil S. NORTON, Department of Oral Biology, Creighton 
University School of Dentistry, Omaha, NE, 68178, USA.

011* Application of the Sihler’s technique to expose cardiac plexus fibers. JORGENSEN, Adam1, Brett 
GARDINER1, Scott ROBISON1, H. Wayne LAMBERT2, David A. MORTON3, and Jonathan J. WISCO1,3. 
1Brigham Young University, Provo, UT 84602, USA; 2West Virginia University School of Medicine, 
Morgantown, WV 26506, USA; 3University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

013* Typical and variant digastric muscle morphology: the relationship between humans and other 
mammals. SAWYER, Forrest K.1, Stephanie M. SHAW2, and Anne M.R. AGUR1. 1Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada, 2Department of Speech-
Language Pathology, University of Toronto, Toronto, ON M5G 1V7, Canada.

017* Anomalous branching of the celiac trunk and superior mesenteric artery. PFEIFFER, Jacob F., Devon 
S. BOYDSTUN, Clive C. PERSUAD and Anthony B. OLINGER. Department of Anatomy, Kansas City 
University of Medicine and Biosciences, Kansas City, MO 64106, USA.

019* Geometry of the parts of the anterior cruciate ligament: implications for double stranded repair. 
WANG, Xiao, Joel DAVIS, David PARANTE, and Anne M. AGUR. Division of Anatomy, Department of 
Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada.

021* Mapping of lingual nerve branches that emerge from the sublingual gland to innervate the lingual 
mandibular gingiva CLAYTON, II, Craig D.1, Kinnison J. EDMUNDS1, J. Cody WALDRON1, Vince R.N. 
LABINPUNO1, Geoffrey DORIUS2, Luke SANDERS2, David A. MORTON2, and Jonathan J. WISCO1,2. 
1Brigham Young University, Provo, UT 84602, USA; 2University of Utah School of Medicine, Salt Lake 
City, UT 84132, USA.
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023* Cannular placement for radiofrequency nerve ablation: Is ultrasound feasible? ROBERTS, Shannon 
L.1, Eldon Y. LOH2, Robert S. BURNHAM3, and Anne M.R. AGUR1.  1Division of Anatomy, Department of 
Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada. 2Department of Physical Medicine and 
Rehabilitation, Western University, London, ON N6C 5J1, Canada. 3Division of Physical Medicine and 
Rehabilitation, University of Alberta, Edmonton, AB T5G 0B7, Canada.

025* Use of ultrasound to identify foreign bodies in variable cadaver preparations. NOBLE Matthew1, Eric 
VINCESLIO1, and Brion BENNINGER1,2. 1Medical Anatomy Center, Departments of Medical Anatomical 
Sciences, Neuromuscular Medicine, Family Practice, Western University of Health Sciences, COMP–
Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics, and General Surgery, Samaritan Health 
Services, Corvallis, OR. USA.

027* Proximal adductor canal - a thoroughfare or a separate space. HORN David1, Hemra CIL1,2, Jean-Louis 
HORN1,2, and Brion BENNINGER1. 1Medical Anatomy Center, Departments of Medical Anatomical 
Sciences, Neuromuscular Medicine, Family Practice, Western University of Health Sciences, COMP–
Northwest, Lebanon, OR. USA. 2Department of Anesthesiology, Perioperative and Pain Medicine, 
Stanford University Medical School, Stanford, CA. USA.

029* Atrophic rectus capitis posterior minor and mechanical stress lines in cranial dura mater. VENNE 
Gabriel1, Conrad REIFEL1, Stephen C. PANG1, Randy ELLIS1,2, 1Department of Biomedical and Molecular 
Sciences, 2Departments of Mechanical and Materials Engineering, Surgery, and the School of 
Computing, Queen’s University, Kingston, ON, K7L 3N6, Canada.

031* Anatomic considerations regarding the location and boundary of the depressor anguli oris muscle 
with reference to botulinum toxin injection. CHOI You-Jin1, Jung-Suk KIM1, Young-Chun GIL2, 
Thavorn PHETUDOM3, Hee-Jin KIM1, Tanvaa TANSATIT3, and Kyung-Seok HU1. 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, Research Institute of Medical Science, Konkuk University School of Medicine, Seoul, 
Republic of Korea. 3The Chula Soft Cadaver Surgical Training Center and Department of Anatomy, 
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.

033* Histologic analysis of triquetrohamate entheses. AL SAFFAR, Radi A. and Quentin A. FOGG. Laboratory 
of Human Anatomy, School of Life Sciences, University of Glasgow, Glasgow, G128QQ, UK.

035* Effect of hip rotation stretch on piriformis tendon thickness: a diagnostic ultrasound study. WALDNER, 
Anne1, Matthew FRANKLIN1, Justin MONSRUD1, Daniel BERNATH1, F. Richard CLEMENTE2, Philip A. 
FABRIZIO1. 1Mercer University Department of Physical Therapy, Atlanta, GA 30341, USA; 2Department 
of Physical Therapy, John G. Rangos Sr. School of Health Sciences, Duquesne University, Pittsburgh, 
PA 15282, USA.

037* iPad driven small group radiology sessions within gross anatomy laboratory: Medical student first 
impressions. WARD, Robert  J.,  G M WEINSTEIN, K MALCOLM, R S LUFFLER, W EL-BERMANI, R F 
WILLSON. Tufts University School of Medicine, Boston, MA, 02111, USA.

039* Student’s perceived value of NBME Progress Tests used to evaluate basic science curriculum. KHALIL, 
Mohammed K.1, and Jonathan D. KIBBLE2. 1Department of Biomedical Sciences, School of Medicine, 
University of South Carolina-Greenville, Greenville, SC 29605, USA; 2Department of Medical Education, 
College of Medicine, University of Central Florida, Orlando, FL 32827, USA.

041* Identification of the middle lobar fissure (MLF). RIZZOLO, Lawrence J.1, M. Kennedy HALL2, Ali 
MIRJALILI3, and Christopher MOORE2. 1Department of Surgery, Yale University, New Haven, CT 06520, 
USA; 2Department of Emergency Medicine, Yale University, New Haven, CT 06520, USA; 3Department 
of Anatomy, University of Otago, Dunedin, New Zealand.

043* Teaching by repeated testing - a further study of question types in a radiological anatomy paradigm. 
JACKSON, Jon and S. Haris ALI  University of North Dakota School of Medicine, Grand Forks, ND 58202 
USA.
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047* Students’ attitudes about collaborative work on clinical anatomy cases before and at the end of 
a human clinical anatomy course. ROSENTHAL, Oren D., and Francis J. LIUZZI. Lake Erie College of 
Osteopathic Medicine (LECOM), Bradenton, FL, 34211, USA.

049* The tacit worth of dissection: clinical-anatomy enhanced by postmortem clinical findings, variations 
and targeted dissections in the medical anatomy lab. CLOUGH, Rich W., Jim W. FEIMSTER, Katherine 
E. McKenna, Jake PARKE, and Natalie S. VISCOMI. Department of Anatomy, Southern Illinois University 
School of Medicine, Carbondale, IL 62901, USA.

051* Student use of gross anatomy laboratory checklists. SEVERSON, Arlen R. Department of Biomedical 
Sciences, University of Minnesota Medical School, Duluth Campus, Duluth, MN 55812, USA.

053* Joint capsule attached to the extensor carpi radialis brevis origin with relation to the possible 
implications for the etiology of lateral epicondylitis. AKITA, Keiichi, Akimoto NIMURA, Hitomi 
FUJISHIRO, Hisayo NASU, Kumiko YAMAGUCHI, Masayo HARADA. Department of Anatomy, Tokyo 
Medical and Dental University (TMDU), Tokyo, 1138519, Japan.

055* Maintaining a cadaver’s anatomical position during embalming: a device for limiting forearm 
pronation. BARTON, Scott T.1, Mark D. GARY1, Maria C. SAVOIA2, David H. RAPAPORT3. 1Anatomical 
Services, Division of Medical Education, 2Division of Medical Education, 3Division of Anatomy, 
Department of Surgery, all at School of Medicine, University of California, San Diego, La Jolla, CA 
92093, USA.

057* The Anatomy Mentor Program: evolution of student-directed learning and mentorship. RICHARDSON-
HATCHER, April1, Matthew HENSLEY2, Joey CALDER2, George GOSHUA2, Ivy CHENG2, Callie DOWDY2, 
Doran K. SONG2, and Samantha SKINNER-HALL2. 1Anatomy & Neurobiology Department, University 
of Kentucky, Lexington, KY 40536, USA; 2College of Medicine, University of Kentucky, Lexington, KY 
40536, USA.

059* Dissection-based curriculum for surgical first assistants: teaching surgical anatomy in the 
interprofessional learning environment. LACHMAN Nirusha, Sara PENKAVA and Wojciech PAWLINA. 
Departments of Anatomy and Surgical Services, College of Medicine, Mayo Clinic, Rochester MN, USA. 

Poster Listings
Poster Session II – Thursday, July 10 10:45 – 11:45
* denotes publication in Clinical Anatomy

Poster # Abstract Title/Authors

002* Techniques and effectiveness of formaldehyde neutralization using monoethanolamine.  COSKEY, 
Andrew1 and Thomas GEST2, 1University of Texas Medical Branch, Galveston, TX, 77555; 2Texas Tech 
University Health Sciences Center Paul L. Foster School of Medicine, El Paso, TX 79905, USA.

004* Determining a correlation between  left atrium area and coronary sinus diameter to aid in trans-
coronary sinus ventricular lead placement for the treatment of dyssenchrony in congestive heart 
failure with bi-ventricular pacemakers.  OSTERLOH, Amanda1, Stanley WIGGINS2, Anthony OLINGER1. 
1Kansas City University of Medicine and Biosciences, Kansas City, Missouri, USA. 2Mercy Clinic 
Cardiology & Clinical Cardiac Electrophysiology, Springfield, Missouri, USA.

006* Branching pattern characterization of the fibular artery for improved outcomes in head and neck 
surgical techniques.  PFEIFFER, Jacob F., Kelly DAHLSTROM, Clive C. PERSAUD, Devon S. BOYDSTUN 
and Anthony B. OLINGER. Department of Anatomy, Kansas City University of Medicine and 
Biosciences, Kansas City, MO 64106, USA.

008* 3D MicroScribe analysis of the gluteus medius and hip rotator muscles.  ANDERSON, Dallin C.1 Kylen 
ZIBETTI1, Naomi SCHMALZ2, M. Elena STARK2, Jonathan J. WISCO1,3. 1Brigham Young University Provo, 
UT 84602 2David Geffen School of Medicine at UCLA Los Angeles, CA 90095; 3University of Utah 
School of Medicine, Salt Lake City, UT 84132, USA.
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010* Bilateral variation of the muscle belly of Palmaris Longus.  PERSAUD, Clive C., Jacob F. PFEIFFER, Devon 
S. BOYDSTUN and Anthony B. OLINGER.  Department of Anatomy, Kansas City University of Medicine 
and Biosciences, Kansas City, MO 64106, USA.

012* Relation of aneurysm location and size to neuro-complications and outcome of subarachnoid 
hemorrhage.  JAJA, Blessing N.R., Robert L. MACDONALD. Division of Neurosurgery and Labatt family 
centre of excellence in brain injury in the Li Ka Shing Knowledge Institute of St. Michael’s Hospital, 
Toronto; Institute of Medical Science, University of Toronto, Toronto, ON, Canada.

014* Three-dimensional mapping of nerve branches to the plantar aponeurosis.  WILKES, Daniel1, Bridger 
FRAMPTON1, Austin RUSSELL1, and Jonathan J. WISCO1,2. 1Brigham Young University, Provo, UT 84602; 
2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

016* Anatomic and dynamic position MRI and 3D reconstructions of the ankle.  RUSSELL, R. Austin1, Scott 
ROBISON1, David VOGELSANG1, and Jonathan J. WISCO1,2. 1Brigham Young University, Provo, UT 84601, 
USA; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

018* Microarchitectural analysis of the ulnar collateral ligament to inform its reconstruction.  GAMBOA, 
Jakob E1, Mike GILLESPIE1, Scott ROBISON1, Jonathan J. WISCO1,2. 1Brigham Young University, Provo, UT. 
84602, USA; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

020* The effect of a short brain dissection activity on learning the deep brain structures.  RAE, Guenevere, 
R. John CORK, William SWARTZ, Department of Cell Biology and Anatomy, Louisiana State University 
Health Sciences Center, New Orleans, LA 70112, USA.

022* Three-dimensional modeling of the somatic facial nerve and its terminal branches.  PETERSON, Dani1, 
David VOGELSANG1, and Jonathan J. WISCO1,2. 1Brigham Young University, Provo, UT 84602, USA; 
2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

024* Central column knee classification: A novel approach to augment specific knee structures of clinical 
relevance.  WERTHEIMER Alex1, Devin OLSEN1, and Brion BENNINGER1,2. 1Medical Anatomy Center, 
Departments of Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western 
University of Health Sciences, COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics 
and General Surgery, Samaritan Health Services, Corvallis, OR. USA.

026* Lateral ankle sprain anatomy - can the bifurcate ligament be consistently identified with ultrasound 
on cadavers.  WOOD, Lyman1, Bryan BEALL1, and Brion BENNINGER1,2. 1Medical Anatomy Center, 
Departments of Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western 
University of Health Sciences, COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics 
and General Surgery, Samaritan Health Services, Corvallis, OR. USA.

028* Variable modalities of endotracheal tubes to visualize vocal cords using ultrasound with donor 
cadaver patients.  GORTNER Jesse1, Scott SWEENY1, Waylon PEARSON1, and Brion BENNINGER1,2. 
1Medical Anatomy Center, Departments of Medical Anatomical Sciences, Neuromuscular Medicine, 
Family Practice, Western University of Health Sciences, COMP–Northwest, Lebanon, OR. USA. 
2Departments of Orthopaedics and General Surgery, Samaritan Health Services, Corvallis, OR. USA.

030* Description of a novel anatomical venous structure in the nasoglabellar area.  LEE Hyung-Jin1, In-Won 
KANG1, Sung-Yoon WON3, Jae-Gi LEE1, Kyung-Seok HU1, Tanvaa TANSATIT3, 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, South Korea. 2Department 
of Occupational Therapy, College of Health and Welfare, Woosong University, Daejoen, South Korea. 
3The Chula Soft Cadaver Surgical Training Center and Department of Anatomy, Faculty of Medicine, 
Chulalongkorn University, Bangkok, Thailand.

032* Rett Syndrome and skeletal anomalies.  KAMAL Bushra1,2, Anthony PAYNE2, K. ElizabethTANNER3, 
Stuart R. COBB1. 1Institute of Neuroscience and Psychology, University of Glasgow, Glasgow, G12 8QQ, 
UK, 2Laboratory of Human Anatomy, School of Life Sciences, University of Glasgow, G12 8QQ, UK, 
3School of Engineering, University of Glasgow, Glasgow, G12 8QQ, UK.
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034* A qualitative and quantitative description of the medial plantar nerve: a pilot study.  TARI, Daniel, 
Nichole C. BUSCH,  Nathan L. LUCHERINI, Clinton GOUVEIA, Theodore P. ZIAYLEK, Donald E. BAXTER, 
Philip A. FABRIZIO. Mercer University Department of Physical Therapy, Atlanta, GA 30341, USA.

036* A novel technique for dissection of the glenohumeral joint.  FABRIZIO, Philip A., Dani TOPPING, 
Kathleen WOLFE. Mercer University Department of Physical Therapy, Atlanta, GA 30341, USA.

038* Study techniques and course resources that lead to success in a first-year medical anatomy course.  
KEIM JANSSEN, Sarah A.1, Gilbert M. WILLETT2, and Valerie K. SHOSTROM3.  1Department of Genetics, 
Cell Biology and Anatomy, 2Division of Physical Therapy Education, 3College of Public Health 
Biostatistics, University of Nebraska Medical Center, Omaha , NE 68198, USA.

040* Anomalous formation of pulmonary veins: A case report.  VISWANATH Srikanteswara, Vasavi R 
GORANTLA, Chanelle SHAMOUN, Julie AMAON. American University of Antigua College of Medicine, 
Antigua, West Indies.  

042* Accurate morphology of the semispinalis capitis muscle.  BEE, Mary, Negar MEHRABI; Sam MICHALAK, 
Greg GRABOWSKI.  University of Detroit Mercy, Detroit, MI 48221, USA.

046* Use of learning modules with videos and quizzes for teaching clinical procedures during anatomy 
labs.  BAATAR, Dolgor, Heather BALSIGER, Elmus BEALE, and Thomas GEST. Department of Medical 
Education, Paul L. Foster School of Medicine, Texas Tech University Health Sciences Center, El Paso, 
TX.

048* Students’ attitudes about “most important study methods” before and at the end of a human clinical 
anatomy course.  ROSENTHAL, Oren D., and Francis J. LIUZZI. Lake Erie College of Osteopathic 
Medicine (LECOM), Bradenton, FL, 34211, USA.

050* A low-tech tool to assist in active learning of cranial nerve pathways and their relationships.  COTTAM, 
Wayne W., Arizona School of Dentistry & Oral Health, Mesa, AZ, 85206, USA

052* Intraskeletal variability in bone remodeling: Implications for clinical sampling and bone chemistry 
research.  CARTER, Melinda L. Division of Anatomical Sciences, Alabama College of Osteopathic 
Medicine, Dothan, AL 36303, USA.

054* MRI-detected extensor carpi ulnaris tendon pseudolesion is associated with mucoid degeneration.  
POPOFF, Steven N.2, Cunningham, Ryan K.1, Mary F BARBE2, Mamta AMIN2, Feroze MOHAMED1, and 
Sayed ALI1.  1Department of Radiology and 2Department of Anatomy and Cell Biology,  Temple 
University School of Medicine, Philadelphia, PA, 19140, USA.

056* 80 students, 5 cadavers, and 2 professors: An undergraduate human gross anatomy dissection course.  
MATTINSON, Catherine E., and Elisa M. KONIECZKO.  Gannon University, Erie, PA 16541, USA.

058* An interactive redesign of the anatomy lab tour program for health and science students.  WARD, 
Peter J. and Karen WINES.  West Virginia School of Osteopathic Medicine, Lewisburg, WV, USA.

060* Anatomical and ultrasonographic study of the blood vessels surrounding the stellate ganglion.  DU 
PLESSIS, MAIRA1, Charles R LITCHFIELD1, Alpen NACAR1, Alexander KUC1, Kazzara RAEBURN1, Kathleen 
BUBB1, R Shane TUBBS1,2, Marios LOUKAS1. 1Department of Anatomical sciences, School of Medicine, St 
George’s University, Grenada, West Indies; 2Division of Neurosurgery, Children’s Hospital, Birmingham 
Alabama, USA. 
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Poster Listings
Poster Session III – Thursday, July 10 2:30 – 3:30
* denotes publication in Clinical Anatomy

Poster # Abstract Title/Authors

061* Rare case of tibial hemimelia, preaxial polydactyly, and club foot (CTEV).  GRANITE, Guinevere E.1, 
John E. HERZENBERG2, and Ronald WADE1. 1Maryland State Anatomy Board, Anatomical Services 
Division, School of Medicine, University of Maryland, Baltimore, 655 West Baltimore Street, BRB B-025, 
Baltimore, MD 21201; 2Rubin Institute for Advanced Orthopedics, Sinai Hospital of Baltimore, 2401 W. 
Belvedere Avenue, Baltimore, MD 21215, USA.

063* Relationship between intersesamoid ligament and sesamoid bones in cadaveric feet with hallux 
valgus.  REAM, Garen M.1, Regina C. FIACCO1, R. Shane TUBBS2,3, Marios LOUKAS3, Piotr B. KOZLOWSKI4, 
Anthony C. DILANDRO5, Kevin T. JULES6, and Anthony V. D’ANTONI5,6. 1New York College of Podiatric 
Medicine, New York, NY 10035, USA; 2Pediatric Neurosurgery, Children’s Hospital, Birmingham, AL 
35233, USA; 3Department of Anatomical Sciences, St. George’s University, Grenada; 4NEUROMEDLAB, 
Staten Island, NY 10314, USA; 5Division of Pre-clinical Sciences, 6Department of Surgery, New York 
College of Podiatric Medicine, New York, NY 10035, USA.

065* Blood Supply to the Sacrotuberous Ligament.  DU PLESSIS, Maira1, Jonathan LAI1, Candace WOOTEN1, R 
Shane TUBBS1,2, Marios LOUKAS1. 1Department of Anatomical Science, St Georges University, Grenada, 
West Indies; 2Division of Neurosurgery, Children’s Hospital, Birmingham Alabama, USA.

067* Cadaver identification.  BRZEZINSKI, David W., and Dean A. MUELLER. Division of Anatomical Sciences, 
Department of Medical Education, University of Michigan Medical School, Ann Arbor, MI 48109, USA.

071* Costoclavicular compression of the brachial plexus displays the vertebral venous plexus (Batson’s) on 
MRI/MRA/MRV.  COLLINS, James D., Ernestina H.SAXTON, Hugh A.GELABERT, Samuel S. AHN, Alfred E. 
CARNES. David Geffen School of Medicine at UCLA, Los Angeles, CA, USA.

073* Surgical repair of the supraspinatus: architectural changes in the muscle pre and post-operatively.  
SACHDEVA, Rohit1, Haron OBAID2, Elizabeth L. HARRISON1, Jonathan FARTHING3, Cole R. BEAVIS4, 
Geoffrey JOHNSTON4, Soo Y. KIM1. 1School of Physical Therapy, University of Saskatchewan, Saskatoon, 
SK S7S 0W3, Canada; 2Department of Medical Imaging, University of Saskatchewan, Saskatoon, SK S7N 
0W8, Canada; 3College of Kinesiology, University of Saskatchewan, Saskatoon, SK S7N 5B2, Canada; 
4Department of Surgery, University of Saskatchewan, Saskatoon, SK S7N 5E5, Canada.

075* Human anatomy: interactive learning.  GHABRIEL, Mounir N. Discipline of Anatomy and Pathology, 
School of Medical Sciences, The University of Adelaide, Adelaide, SA 5005, Australia.

077* Horseshoe kidney: an analysis of seven cases in our labolatory.  IWANAGA Joe, Tsuyoshi SAGA, Yoko 
TABIRA, Koichi WATANABE, Koh-ichi YAMAKI.Department of Anatomy, Kurume University School of 
Medicine, Kurume, Fukuoka, Japan. 

079* Rare origin of right coronary artery with left superior vena cava and surplus right coronary artery.  
SAGA, Tsuyoshi; Koichi WATANABE; Joe IWANAGA; Yoko TABIRA; and Koh-ichi YAMAKI. Department of 
Anatomy, Kurume University School of Medicine, Kurume, Fukuoka, 830-0011, Japan.

081 Silicone tracheobronchialcast-A durable teaching aid for gross anatomy.  PIPE, Kimberly H., Cody L. 
BARTLETT, Aron R. DAVIS. University of California Davis Body Donation Program, Sacramento, CA 
95820, USA.

continued on next page
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083 Dissection lab suturing module: making the most of the time and a valuable learning resource.  
MISHALL Priti L1, Edward P. MANNING1,2, Sherry A. DOWNIE1,3, Todd R. OLSON1. 1Department of 
Anatomy and Structural Biology, 2Department of Physiology and Biophysics, 3Department of 
Rehabilitation Medicine, Albert Einstein College of Medicine, Bronx, NY 10461, USA. 

085 Quantification of foot evaluates status of foot and documents reversal of damage in diabetic foot.  
NARAYANAMURTHY V B,  Richa PODDAR, K M PATIL Sundaram Medical Foundation Shanthi Colony 
Anna Nagar Chennai 600040, India.

089 2D reconstruction and 3D modeling of the volar, dorsal intermetacarpl ligaments of the 
trapeziometacarpl joint.  AL HARBI, Yasser. A and Quentin A. FOGG. Department of Anatomy and Cell 
Biology, University of Glasgow, Glasgow G12 8QQ, United Kingdom.

091 A case report of anomalous bilateral tensor fascia suralis muscles and duplicate sternohyoid.  
FEIMSTER, Jim W., Natalie S. VISCOMI, and Rich W. CLOUGH. Department of Anatomy, Southern Illinois 
University School of Medicine Carbondale, Carbondale, IL 62901, USA.

093 A novel but universal subcondylar classification system based on anatomical features.  HARLAN 
Chris1, Adam BURCH1, and Brion BENNINGER1,2. 1Medical Anatomy Center, Departments of Medical 
Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University of Health 
Sciences, COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics, and General Surgery, 
Samaritan Health Services, Corvallis, OR, USA.

097 The effects of body mass index on cross-sectional properties of the femoral neck.  WHEELER, Rachel 
L., Aaron D. HAMPTON, and Natalie R. SHIRLEY. Lincoln Memorial University-DeBusk College of 
Osteopathic Medicine, Harrogate, TN, 37752, USA.

099 MicroScribe 3D analysis of the proximal and distal attachments of the rotator cuff muscles.  AVONDET, 
McKay R.1, Adam JORGENSEN1, Jake GAMBOA1, and Jonathan J. WISCO1,2. 1Brigham Young University, 
Provo, UT 84602; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

101 Anatomical study of the anterior oblique band of the lateral collateral ligament.  ESPINOSA, Roy, 
Gene LEE, and Thomas GEST. Texas Tech University Health Sciences Center Paul L. Foster School of 
Medicine, El Paso, TX 79905, USA.

103 Visualization of the genicular arteries of the knee using Coomassie brilliant blue staining.  LEE, Gene, 
Roy ESPINOSA, and Thomas GEST. Texas Tech University Health Sciences Center Paul L. Foster School 
of Medicine, El Paso, TX 79905, USA.

105 The musculature of the great toe: 3D reconstruction and architectural analysis.  CASTANOV Valera1, 
Takamitsu ARAKAWA2, Zhi LI1, Shannon ROBERTS1 and Anne 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.

107 Facial artery depth and relationship with the facial musculature layer.  LEE Jae-Gi1, Hun-Mu YANG2, 
You-Jin CHOI3, Vittorio FAVERO4, Yi-Suk KIM5, Kyung-Seok HU3, Hee-Jin KIM3. 1Department of 
Dental Hygiene, School of Health and Medicine, Namseoul University, Cheonan, Republic of Korea. 
2Department of Anatomy, College of Medicine, Dankook University, Cheonan, Republic of Korea. 
3Division in Anatomy and Developmental Biology, Department of Oral Biology, Human Identification 
Research Center, BK21 PLUS project, Yonsei University College of Dentistry, Seoul, Republic of Korea. 
4Section of Dentistry and Maxillo-Facial Surgery, Department of Surgery, University of Verona, Verona, 
Italy. 5Department of Anatomy, Ewha Womans University School of Medicine, Seoul, Republic of 
Korea.

continued on next page
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113 Development of interactive computer-based gross anatomy and neuroanatomy learning modules.  
FOSTER, James D. Alabama College of Osteopathic Medicine, Dothan, AL 36303, USA.

115 Inquiry-based learning in a second-year anatomy course: a study of the four-year development 
of an IBL curriculum.  MACKENZIE, Les W1, Lauren M. ANSTEY2, Carlos CHAN1, Paige H. DEAN1, Julia 
S. HOLLINGSWORTH1, Mikyla L. JANZEN1, Alison L. MICHELS3, Michael H. NAUGHTON1, Shannon 
E. PETERS1, Nicole J. RELKE1, Charlotte V. ROY1, Kiyoka SASAKI1, Kaitlyn A. TRESIDDER1, and Bowen 
ZHOU1. 1Department Biomedical and Molecular Sciences, 2Faculty of Education, and 3Department of 
Pathology and Molecular Medicine, Queen’s University, Kingston, ON K7L 3N6, Canada

117 Evaluation of cause of death of body donors based on observations by allied health students.  
EDMONDSON, Anna C.  Medical College of Georgia at Georgia Regents University, Augusta, GA, 
30912, USA.

119 Skeletal body measurements of the upper extremity as related to occupation.  MARSHALL, Charles 
Taylor, Dustin MENETREY, Jim SHAW, Kolby WATTS.  University of Kentucky, Center of Excellence in 
Rural Health, Hazard, KY, 41701, USA.

Poster Listings
Poster Session IV – Friday, July 11 10:45 – 11:45
* denotes publication in Clinical Anatomy

Poster # Abstract Title/Authors

062* Quantification of the distal ulnar artery for improved vascular access.  BOYDSTUN, Devon S., Clive 
C. PERSAUD, Jacob F. PFEIFFER, and Anthony B. OLINGER.  Department of Anatomy, Kansas City 
University of Medicine and Biosciences, Kansas City, MO 64106, USA.

064* Characterization of structures surrounding the pituitary gland for the purpose of understanding 
tumor expansion.  BOYDSTUN, Devon S., and Anthony B. OLINGER.  Department of Anatomy, Kansas 
City University of Medicine and Biosciences, Kansas City, MO 64106, USA.

066* Student practical exam performance on material learned through dissection versus demonstration.  
RAHIMI, Omid B., Linda Y. JOHNSON. Department of Cellular and Structural Biology, University of 
Texas Health Science Center San Antonio, San Antonio, TX 78229, USA.

068* Teaching three-dimensional neuroanatomy using a 3D computer model.  GREENE, SARAH J., Alison 
HOWE.  University of Vermont College of Medicine, USA.

070* Expanding translational research and scholarly output through clinician and student involvement.  
LAMBERT, H. Wayne1, Patrick M. KENNEDY1, Kylen P. WHIPP1, Zachary V. ANDERSON1, Mark K. RADOW1, 
Mackenzie J. CLARKSON1, Jacob N. FOX1, Jonathan J. WISCO2,3. 1Neurobiology and Anatomy, West 
Virginia University, Morgantown, WV 26506-9128, USA;  2Brigham Young University, Provo, UT  84602, 
USA; 3University of Utah School of Medicine, Salt Lake City, UT 84132, USA.

072* Preparing cephala for white matter fascicle research.  MCELROY, Karl, Arnau BENET, Trent BROWN, 
Andrew CORSON. UCSF Willed Body Program and Department of Neurosurgery, San Francisco, CA 
94143, USA.

074* Master in oral biology, anatomic science track: A path to addressing the need for dental educators.  
JERGENSON, Margaret A., Lauara C. BARRIT, Neil S. NORTON, Barbara J. OKANE, Mark A. LATTA. 
Creighton University School of Dentistry, Department of Oral Biology, Omaha, NE 61878, USA

076* Gross anatomical study on the morphological feature of the scalenus medius.  SAKAMOTO, Yujiro. 
Graduate School of Medical and Dental Sciences. Tokyo Medical and Dental University. Tokyo 113-
8549, Japan.

continued on next page
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078* Learning surface anatomy from videos: a retrospective study.  TOPPING, Daniel B. University of Central 
Florida College of Medicine, Orlando, FL, 32827, USA.

080* A  three-pronged approach to maintaining a mold-free Gross Anatomy  lab.  KIRERA, Francis, 
Lawrence ETTIENE, Cameron PAUL and Sandor VIGH.  Anatomy Department, Ross University School of 
Medicine, PO Box 266, Dominica, WI.

082 Educational Seminars - Educating the general public and healthcare professionals on anatomical 
donation at the University of Massachusetts Medical School.  PERSON, Dianne M. The University of 
Massachusetts Medical School, Anatomical Gift Program, Worcester MA 01655, USA

084 The evolution of a memorial service.  MUELLER, Dean A., and David W. BRZEZINSKI. Division of 
Anatomical Sciences, Department of Medical Education, University of Michigan Medical School, Ann 
Arbor, MI 48109, USA.

086 Negative correlation between multiple mini-interview (MMI) scores and academic performance in 
clinical anatomy and other courses in first semester didactic physician assistant students.  DAVIES, C.L. 
and P.T. DAVIS. University of FIndlay, Findlay, OH, USA.

088 A aase of unequal fibular blood supply.  CARTER, April C., Cody MORRIS, and Irwin M. BEST. Emory 
University School of Medicine, Atlanta, GA 30322, USA.

090 Develop techniques of histological staining at the trapezoimetacarple ligaments attachments.  AL 
HARBI, Yasser. A and Quentin FOGG. Department of Anatomy and Cell Biology,  University of Glasgow, 
Glasgow G12 8QQ, United Kingdom.

092 Anomalous tendinous contribution to the adductor canal by the adductor longus muscle.  
BOYDSTUN, Devon S., Jacob F. PFEIFFER, Clive C. PERSAUD and Anthony B. OLINGER.  Department of 
Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 64106, USA.

094 What’s the difference between the inferior labial artery and horizontal labiomental artery?  LEE Sang-
Hee1, Hyung-Jin LEE1, Yi-Suk KIM2, Jong-Tae PARK1, Hee-Jin KIM1, Kyung-Seok HU1. 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, Ewha Womans University School of Medicine, Seoul, Republic of Korea.

096 Morphological changes of smooth muscle cells in benign prostatic hyperplasia.  RODLER, Daniela, and 
Fred SINOWATZ. Institute of Anatomy, Histology and Embryology, Department of Veterinary Sciences, 
University of Munich, D-80539 Munich, Germany.

098 Bringing anatomy to life: Integration of clinical ultrasound into a medical student cadaver lab.  
WILSON, Brittany M.¹, John BAILITZ² and James M. WILLIAMS¹. ¹Department of Anatomy & Cell Biology, 
Rush University Medical Center, Chicago IL 60612, USA. ²Department of Emergency Medicine, Cook 
County Hospital, and Rush University Medical Center, Chicago IL 60612, USA.

100 Anatomical investigation of the `anterolateral ligament.  LEE, Gene, Roy ESPINOSA, and Thomas GEST. 
Texas Tech University Health Sciences Center Paul L. Foster School of Medicine, El Paso, TX 79905, 
USA.

102 Choose your (anatomy lab) section wisely.  GILLESPIE,  Michael1,  Dani  PETERSON1,  Jamison  HARVEY1,  
Katrina  PETERSON1, David VOGELSANG1, Jo BROWN1, Brian WISEMAN1, BreAnna LONG1, Zach CALL1 
and Jonathan  J.  WISCO1,2.  1Department  of  Physiology  and  Developmental  Biology, Brigham Young 
University, Provo, UT 84602; 2Department of Neurobiology and Anatomy, University of Utah School of 
Medicine, Salt Lake City, UT 84132, USA.
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104 MRI-safe device for holding ankle in measured, fixed, dynamic position.  David VOGELSANG1, RUSSELL, 
R. Austin1 and Jonathan J. WISCO1,2. 1Brigham Young University, Provo, UT 84602, USA; 2University of 
Utah School of Medicine, Salt Lake City, UT 84132, USA.

106 The clinical significance of nasal index in ethno racial specific rhinoplasty.  OTOBO, Tarimobo  M1, 
Joyce E. IKUBOR.2 Rugina TARIMOBO-OTOBO3 1Department of Anatomy, Faculty of Basic Medical 
Sciences, College of Health Sciences, Niger Delta University, Wilberforce Island, Bayelsa State, Nigeria.  
2Department of Radiology, Faculty of Clinical  Sciences, College of Health Sciences, Delta State  
University, Delta  State, Nigeria. 3Paediatric Surgery Unit, Department of Surgery, Federal Medical 
Centre, Yenagoa, Bayelsa State, Nigeria. 

108 Prior anatomy experience and learning methods: effects on use of classroom activities and resources.  
LARKIN, Theresa A., Graduate School of Medicine, University of Wollongong, Australia.

110 Andreas Vesalius - 500 years.  FRANCISCO Margarida, Eduardo COELHO, Rita MEDEIROS, David AMARO, 
Alexandre VASQUEZ; Faculdade de Medicina de Lisboa, Universidade de Lisboa, Portugal.

112 Sihler’s staining study of anastomosis between the facial and trigeminal nerves in the ocular area 
and its clinical implications.  YANG,Hun-Mu1, Kyung-Seok HU2, Sung-Yoon WON3 and Hee-Jin 
KIM2.   1Department of Anatomy, Dankook University College of Medicine.  2Division in Anatomy 
and Developmental Biology, Department of Oral Biology, Yonsei University College of Dentistry.  
3Department of Occupational Therapy, College of Health and Welfare, Woosong University.

114 The potential role of iPads in gross anatomy lab instruction.  BALSIGER, Heather, Elmus BEALE, Thomas 
GEST, and Dolgor BAATAR. Department of Medical Education, Paul L. Foster School of Medicine, Texas 
Tech University Health Sciences Center, El Paso, TX 79905, USA.

116 “How to” videos facilitate dissection quality, and completion, as well as student satisfaction.  
YARNEAU, H. Glen, Gregory R. DUNCAN, and Sarah E. BLUTT. Department of Molecular and Cellular 
Biology, Baylor College of Medicine, Houston, TX 77030 USA

118 Pancreas divisum: a common variation that deserves more attention in preclinical medical education.  
BEALE, Elmus G., Jessica J. WHITE, Zoey N. ROBERTS, and Thomas R. GEST. Paul L. Foster School of 
Medicine, Texas Tech University Health Sciences Center at El Paso, El Paso, TX 79905, USA.

120 VIRAL: Virtual Interactive Regional Anatomy Lessons.  HILBELINK, Don R., Department of Pathology 
and Cell Biology, College of Medicine, University of South Florida, Tampa, FL 33612 USA.
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Annual Business Meeting 
Agenda
Thursday, July 10, 2014
Disney Yacht & Beach Club Resort
Orlando, Florida

CALL TO ORDER:  4:45pm

Approval of Minutes of 2013 Annual Business Meeting (ABM) and the 2014 ABM Agenda

1. President’s Report – Brian MacPherson    
 a. 2014 Election Results
 b. 2015 Election
 c. Presidential Committee Appointments 

2. Treasurer’s Report – Carol Lomneth

3.        Membership Committee Report – Neil Norton
 a. Remembrance of Deceased Members – H. Wayne Lambert

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

5. Meeting Organization & Program Planning Comm. Report – Noelle Granger
a.  Report of 2014 Annual Meeting Committee – David Porta and Andy Payer

 b. Future Meetings: 
i.  AACA Annual Meeting in 2015, Henderson, NV – Shanan Atkinson
ii. AACA Annual Meeting in 2016, Oakland, CA – Brandi Schmitt & Kim Topp

6. Committee Elections* - Brian MacPherson
a. Election of Members-at-Large for Bylaws:  2 vacancies 
b. Financial Affairs Committee:     1 vacancy
c. Nominating Committee:      2 vacancies

7. Old Business

8. New Business

ADJOURNMENT:  5:30pm

* 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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Minutes
2013 Annual Business Meeting

American Association of Clinical Anatomists
Thursday, July 11, 2013

Marriott City Center Hotel, Denver, Colorado

Call To Order:  3:22 p.m.
The President asked for approval of the minutes of the 2012 Annual Business Meeting distributed at this meeting and 
the 2013 Annual Business Meeting Agenda.  The minutes and agenda were adopted by general consent at 3:23 p.m.

1. President’s Report (Anne Agur – AACA President):
● The 2013 AACA election results were reported.  The AACA membership elected Neil Norton as President-

Elect, Carol Lomneth as Treasurer, Rob Spinner as Clinical Councilor, and Anne Gilroy and Rebecca Pratt as 
Councilors-at-Large.

● For the 2014 election, many important positions will be available to the membership, including Secretary, two 
Councilor-at-Large positions, and the Allied Health Councilor.

● Presidential Appointments to the Committees were also announced as listed:
Clinical Anatomical Terminology (CAT) committee: Sherry Downie, Brad Martin
Anatomical Services Committee: Todd Hoagland
Career Development Committee: Sarah Greene
Educational Affairs Committee: Robert Tallitsch
By-Laws Committee: Len Cleary (Chair), Jennifer Burgoon, Elmus Beale
Financial Affairs Committee: Neil Norton, Lisa Lee
Membership Committee: Sam Franklin
Nominating Committee: Jennifer Brueckner (Chair), Sherry Downie, Rebecca Lufler

2.  Treasurer’s Report (Neil Norton - AACA Treasurer):
● The financial standing of the AACA was reviewed.  The Grenada meeting led to an AACA profit of $10,344.53, 

and Neil credited Marios Loukas for absorbing some of our costs to ensure the AACA had an enjoyable, 
professional, and profitable meeting.  Neil listed the major meeting expenditures and also explained we have 
continued to have flat exhibitor contributions and sponsorship numbers at our annual meetings, but with the 
addition of ASG, our new professional association management group, he expects these numbers to increase.  
He also explained the new AACA meeting registration fee structure.  Concerning our 2012-2013 expenses, Neil 
listed our major expenditures and our major challenges: rising journal costs and membership dues structure.  
Neil talked about how we have resolved these issues in this fiscal year, and how these changes have positively 
impacted our finances.  At the conclusion of his presentation, Anne thanked Neil for his 7 years of excellent 
service.

3. Membership Committee Report (Brian MacPherson – AACA President-Elect):  
● The membership committee report was inserted into the Denver Meeting Program, and this report was briefly 

restated, including the approval of 123 new AACA members.

4.  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.  A moment of silence was observed for beloved AACA member, Patrick 
W. Tank, who lost his cancer battle in July of 2012.

continued on next page
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5.  Journal Committee Report (Brian MacPherson – AACA President-Elect):  
● Brian, the Chair of the AACA Journal Committee, announced Shane Tubbs took over as Editor-In-Chief for our 

journal, Clinical Anatomy in October of 2012.
● Brian discussed the renegotiations of our new Publisher’s Agreement with Wiley and the new editorial 

agreement with Shane Tubbs.

6.  Journal Report (Shane Tubbs – Clinical Anatomy Editor-in-Chief):                                               
● Shane thanked Stephen Carmichael for his years of service in charge of Clinical Anatomy.
● He introduced his new editorial board, showed comparable journals and their impact factors (IF) in relation to 

our journal, and emphasized what types of papers affect our IF the most. 
● Clinical Anatomy received ~50 submissions per month or ~600 submissions in 2012. 
● Changes to Clinical Anatomy in 2012 included implementing a new cover color scheme, two week review 

process, blinded review process, online videos, online copyright form, required acknowledgment for 
cadaveric studies, and online search of back issues by topic.  

● Shane thanked the members of the AACA for their work in reviewing manuscripts and their valued input, 
which impacts the quality of the Clinical Anatomy journal.

7.  Committee Elections (Anne Agur – AACA President):  
● Two Members-at-Large for the Bylaws Committee were accepted by acclimation by the membership (April 

Richardson and Todd Olson).  
● The Financial Affairs Committee had one member accepted by acclimation (David Porta).  
● Two members were voted onto the Nominating Committee (Greg Smith and Shane Tubbs).  
● The standing committees of the Association (Educational Affairs, Career Development, and Anatomical 

Services) will elect new members at their breakfast meetings.

8.  Report of the Program Secretary (Rick Clemente – AACA Meeting Chair):  
● Rick presented the MOPP Committee report in place of Noelle Granger.  He summarized the work of the 

MOPP committee.  He stated the 2014 AACA Annual Meeting will be in Orlando, 2015 Meeting in San Antonio, 
and 2016 Meeting in San Francisco. 

9.  Report of the Annual Meeting Chair (Rick Clemente - 2013 AACA Annual Meeting Chair):  
● Rick explained that the introduction of the CAT committee as a standing committee will create a rotating 

schedule for standing committee symposia.  The MOPP committee is revamping the protocol for abstract 
submissions to facilitate better programming.  Rick thanked Caitlin Hyatt and Shanan Atkinson (both of ASG) 
for their continued efforts and help throughout the past year. 

10.  Future Meetings (Andy Payer – Local Host of 2014 AACA Annual Meeting):  
● Andy Payer invited the membership to attend the 31th Annual Meeting in Orlando, Florida in July of 2014.  He 

shared highlights of the facilities at the University of Central Florida (our local host).

11.  Adjournment: Anne passed the presidential gavel to Brian MacPherson, the new AACA President, at the 
conclusion of the business meeting.  The 2013 AACA Annual Business Meeting was adjourned at 4:25 p.m.

Respectfully submitted,
H. Wayne Lambert, Ph.D., AACA Secretary
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2014 – 2015 Officers of the AACA Council

President - Brian R. MacPherson, Ph.D. 

President-Elect - Neil S. Norton, Ph.D. 

Secretary - H. Wayne Lambert, Ph.D. 

Treasurer – Carol S. Lomneth, Ph.D. 

Past-President - Anne Agur, BSc, (OT), Ph.D. 

Program Secretary – Noelle A. Granger, Ph.D. 

Councilors
Brion Benninger, M.D., M.S., ChB, MSc 
R. Shane Tubbs, Ph.D. (EIC, ex officio)

Sarah Keim-Janssen, Ph.D. 
Marios Loukas, M.D., Ph.D.

Brandi J. Schmitt, M.S. 
Anne M. Gilroy, M.A. 
Rebecca Pratt, Ph.D 

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

Lisa M.J. Lee, 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, Ph.D.

Editor Emeritus – Stephen W. Carmichael, PhD

AACA Co-Editors –  Senior Editor: Robert J. Spinner; Thomas R. Gest, Ph.D., 
John T. Hansen, Ph.D., Marios Loukas, M.D., Ph.D., Mohammadali M. Shoja, 

Susan Stranding Ph.D., DSc, Joel Vilensky Ph.D.

BACA Editor – Stuart W. McDonald, Ph.D.
ASSA Editor – Graham Louw

ANZACA Editor – Helen Nicholson, M.D.
Editorial Assistant – Amy Finch
Reference: Anastacia Arynchyna
Production Editor: Diane Grube

Founding Editors: Ralph Ger and Ray J. Scothorne

Editorial Board – 2014
Associate Editors 

Marwan Abu-Hijleh 
Robert H. Anderson 

Nihal Apaydin 
Brion Benninger 

Aaron A. Cohen-Gadol 
Anthony V. D’Antoni 

Peter Dangerfield 
Raffaele De Caro 
Fabrice Duparc 
Jerzy Gielecki 

Ake Hansasuta 
David Heylings 

Hee-Jin Kim 

Sarah Mackay 
Vishy Mahadevan 

Petru Matusz 
Stanley Monkhouse 
Martin M. Mortazavi 

Janusz Moryś 
Bernard Moxham 

Horia Muresian 
Richard Newell 
Johann Peltier 

Alan T. Richards 
Elias Rizk 

José Ramón Sañudo 

Louise Scheuer 
Carol E. H. Scott-Conner 

Mark F. Seifert 
Jonathan Spratt 
Mark D. Stringer 
Richard Tunstall 

Albert van Schoor 
Huan Wang 
Robert Ward 

Koichi Watanabe 
Peter L. T. Willan 

Bülent Yalçin 
Anna Żurada 
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Committee Reports
Ad Hoc Membership Sub Committee

Anatomical Services Committee
Career Development Committee

Clinical Anatomical Terminology Committee
Educational Affairs Committee

Journal Committee
Meeting Oversight and Program Planning Committee

Membership Committee
Nominating Committee

Publicity ad hoc Committee
2014 Annual Meeting Committee 

Ad hoc Membership Sub Committee

This subcommittee was formed during the 2012 AACA annual meeting in Grenada to address the third item in the 
AACA strategic plan:

3. Recruit and retain a broad-based, engaged membership that represents clinically applied anatomy education, 
anatomy research, and resource development

3.1. Create a membership committee/taskforce that will coordinate efforts concerning membership recruitment 
and retention

3.2. Identify unrepresented or underrepresented membership groups that would enhance association 
membership and create an appropriate plan for recruitment and retention

3.3. Develop an overall retention program for the Association
3.4. Create an  “Encourage an Anatomist” campaign that will promote the recruitment of new members by current 

members

To address item 3.1 of the AACA strategic plan the subcommittee was constituted in 2013-14 by: Jennifer Burgoon, 
Sarah Green, Christina Lewis, Danielle Royer (added 2013), Charlotte Wacker, Peter Ward, and Anthony Weinhaus.

Item 3.2 was addressed in conjunction during the 2012-13 year with the ad hoc publicity subcommittee (Chair – 
Jonathan Wisco) who developed and administered a membership survey.  In 2013-14 our committee is developing a 
survey to be sent to members after the annual meeting.  This will allow us to track the demographics of members and 
elucidate the factors that make membership attractive.

Item 3.3 will also be addressed by analysis of survey responses and recommendations to the AACA council to insure 
that those events that are valuable to members will continue.  The survey will also give us a venue to identify how well 
new programs (such as movie nights, low-tech fair) are received and attended by membership.

Item 3.4 has been our major focus during 2013-14. In addition to anatomy programs, we identified academic 
departments, programs, and professional organizations that could be fertile ground for attracting new members 
in related disciplines: sonography, anthropology, and forensics.  We felt that these groups represent an untapped 
(or lightly-tapped) population that would find the AACA relevant to their interests and that would be interested in 
presenting work at our annual meeting or in Clinical Anatomy.  The final list has been delivered to the ad hoc publicity 
subcommittee so that pamphlets, posters, or other notices can be delivered to these groups as they become available.

Presented respectfully,

Peter J. Ward, Ph.D.
Associate Professor of Anatomy
West Virginia School of Osteopathic Medicine
400 North Lee St.
Lewisburg, WV 24901
(304) 647-6371 (office)
(304) 645-4859 (fax)
pward@osteo.wvsom.edu   

continued on next page
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Anatomical Services Committee

2014 AACA Annual Meeting Anatomical Services Committee events include:

•	 Members	of	the	Anatomical	Services	Committee	will	be	present	at	the	Welcome Reception on Tuesday, 
July 8 from 6:30 – 8:30 PM.  AACA meeting attendees and members interested in Anatomical Services are 
encouraged to attend, meet the committee and SIG members, and learn what we do or how to get involved.  

•	 The	annual	breakfast	meeting	takes	place	on	Friday, July 11 from 7:30 to 9:00 AM.  Active AACA members 
will be voting for a new Anatomical Services Committee member and the agenda will include a report on the 
work of the Anatomical Services committee 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 takes place on Friday, July 11 from 1:00 to 3:00 PM. The 
symposium titled Preparation and Use of Human Anatomical Specimens for Procedural and Clinical Skills 
Education at Academic Institutions and Health Centers will introduce attendees to various aspects of 
how donor gifts are used in modern anatomy teaching from establishing the necessary facilities to sharing 
educational opportunities for professional students.  All meeting attendees are welcome and encouraged to 
attend.

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.  This special interest 
group functions to serve the association’s membership through the development of symposia, courses and guidance 
documents and promotes technical and academic aspects of human anatomical specimen use in health care and 
university education and research.  The group advocates informed, ethical, safe operations for students, faculty and 
researchers who contribute to medicine, education and research through the use of anatomical materials.  The ASC 
meets throughout the year to discuss and act on relevant items that range from current practices, related legal and 
media items to pertinent Association bylaws and topics for future symposia.  The AACA maintains an active listserv 
specific to anatomical services, which helps to facilitate open discussion of relevant issues. We use this listserv to raise 
awareness, communicate with colleagues and to gather information. The ASC regularly interacts with members of 
other professional societies on topics of mutual interest.  

The ASC has authored a document entitled “Best Practices in Whole Body Donation Programs,” which maintains 
contact information for all institutional whole body donation programs nationwide, and disseminates information on 
access to anatomical materials and related professional aspects of those who work in anatomical services careers. 

The ASC invites all meeting attendees to join us for the symposium, stop by our breakfast meeting or other events 
on Friday or get in touch with one of our committee members to learn more about how this Committee serves the 
Association and its members.  The current ASC committee includes:

Presidential Appointees:
2011-2014: Angela McArthur – mcarthur@umn.edu
2012-2015: Quentin Fogg - quentin.fogg@glasgow.ac.uk
2013-2016: Todd Hoagland, Academic Co-Chair - thoagland@mcw.edu

Elected Members:
2011-2014: Tom Gest – trgest@gmail.com
2012-2015: Brion Benninger - bbenninger@westernu.edu
2013-2016: Jennifer Mark - Jennifer.Mark@ucf.edu

Ex Officio: 
Brandi Schmitt, Technical Co-Chair, ASC Special Councilor - brandi.schmitt@ucop.edu 
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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 individuals 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.  Using recently collected feedback from mentees and mentors, the CDC has restructured the Mentorship 
Reception (Wednesday July 9th).  As a formal mentor program, early career anatomists will have the opportunity to 
view mentor profiles prior to and after the reception using the updated Mentor Database on the AACA website.  We 
hope this will promote better networking opportunities at the reception and beyond.  We also have incorporated 
career development and mentorship related posters presentations into the reception.  Outside of the meetings, the 
CDC hopes to offer webinars with topics relevant to career advancement and mentorship.

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 
Thursday, July 10 (7:30 am-9:00 am).  We also have exciting round table discussion topics planned so don’t miss out!

Current Committee Members
Soo Kim, Chair
Craig Goodmurphy
Jonathan Wisco
Sarah Greene
Doglar Baatar
Gib Willett

 
Clinical Anatomical Terminology Committee Report 

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

Our primary activity is to develop and implement multiple mechanisms by which both clinical and anatomical systems 
of nomenclature can be cross referenced and described in order to improve the educational experience for students 
and faculty, and simplify communication between a broad spectrum of medical and allied health professionals 
and educators. To this end, members of the CAT committee engage in collecting anatomical terms used by various 
constituencies (e.g. FIPAT, anatomists, clinicians of various specialties, authors) around the world, documenting their 
usage, and tracing their history. Currently, these activities are channeled into the development of two websites and a 
collection of abstracts from papers that focus on clinical anatomical terminology. Every other year the CAT Committee 
hosts a symposium at the annual AACA meeting. Our next symposium will be in 2015 in Las Vegas.

-  www.AnatomicalTerms.info (ATI) went live in December 2013!  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.  
- http://ilios.ttuhsc.edu/AnatomicalTerminology 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.  
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Clinical Anatomical Terminology Committee – Orlando 2014 

Thursday, July 10, 3:30-4:45pm. Open Meeting of the Clinical Anatomical Terminology (CAT) Committee. All 
AACA members and meeting attendees are welcome! We will be celebrating the launch of AnatomicalTerms.info 
by demonstrating its new face and functionalities. We will hear the interests and concerns of attendees, which will 
shape the activities of the coming year, and we will elect a new member to the 2014-2015 CAT Committee. Lippincott 
Williams & Wilkins will once again sponsor the annual Clinical Anatomical Terminology contest! We look forward to 
seeing you there!

Clinical Councilor, ex officio
Robert Spinner, ex officio, spinner.robert@mayo.edu

Presidential Appointees
2013-2016: Sherry Downie, Chair sherry.downie@einstein.yu.edu
2013-2016: Brad Martin bdmartin@llu.edu

Member-at-Large Elected at Annual SIG Meeting of Committee
2012-2014: Tom Gest thomas.gest@ttuhsc.edu
2012-2014: Ian Whitmore iwhitmore@argonet.co.uk
2012-2014: Paul Gobee o.p.gobee@lumc.nl
2012-2015: Nik Matsler matslern@onid.orst.edu
2012-2015: Rebecca Pratt Rebecca.Pratt@radiology.msu.edu
2012-2015: Brion Benninger bbenninger@westernu.edu
2013-2016: Anthony Olinger aolinger@kcumb.edu

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 educational 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  
2011-2014: Peter Ward, Chair pward@osteo.wvsom.edu
2012-2015: Jennifer Burgoon, Vice-Chair jennifer.burgoon@osumc.edu
2013-2016: Robert Tallitsch roberttallitsch@augustana.edu

Members-at-Large Elected at Annual SIG Meeting of Committee
2011-2014: Ken Jones jones.4@osu.edu
2012-2015: Ann Poznanski ann.poznanski@cnucom.org 
2013-2016: Lonie Salkowski lrsalkowski@gmiail.com

In 2013-14 the EAC prepared for the 2014 symposium at the annual meeting.  The topic will be Integrating Anatomy 
Into New Curricular Designs and our speakers will be Tom Gest and Todd Hoagland.  The session will be moderated by 
the EAC chair and co-chair, Peter Ward and Jennifer Burgoon.  The EAC also put together a topic for the 2016 annual 
meeting, Ultrasound in Anatomy Education.  This session will involve both didactic and hands-on sessions to help 
anatomy educators learn how to integrate ultrasound into their teaching.  

continued on next page



page 45

During the 2014 meeting, the EAC business (breakfast) meeting will host three separate events.  The first is the election 
of a new member to replace Ken Jones, who is cycling off the committee. The second event will be soliciting attendees 
to form sub-interest groups related to anatomy education. For example, new technology and anatomy teaching, 
humanities and anatomy, anatomical educational research methods, and pedagogic paradigms and anatomy, are all 
topics that have been suggested. The third and final event is a continuation of the “teaching on a dime” session that 
was inaugurated in 2013.  During this session, members can bring their low-tech and simple teaching tips, tricks, or 
gadgets to share with other attendees. In future years we hope to co-host events in conjunction with other SIGs, such 
as an “anatomy movie night” as suggested by Tom Gest.

Journal Committee

Committee Members: Neil S. Norton (chair), Brian MacPherson, Carol Lomneth, Shane Tubbs (ex officio) 
Since the conclusion of the 2013 AACA Annual Meeting in Denver, the Journal Committee worked with Shane 
Tubbs, Editor in Chief of Clinical Anatomy (and ex officio member of the committee) on a plan for the upcoming 2014 
developmental funds. With the new Publishing Agreement, each year the EIC develops a plan for the development 
funds which must be discussed and approved by the Journal Committee.  There is a total of $22,500 in developmental 
funds that are provided by Wiley to the EIC. The EIC presented a plan to use the funds for language editors, statistics 
consultant, reference editor, medical illustrator, and to use some of the funds to bring a guest to the AACA Annual 
Meeting. Additionally, in calendar year 2013, $10,000 in developmental funds was not used. Wiley was gracious in 
allowing the EIC the opportunity to use those funds in 2014 to host a Symposium at the 2014 Annual Meeting in 
Orlando on publishing journal articles.

Finally, the chair of the Journal Committee attended the 2013 Winter BACA Meeting and began negotiations with 
BACA on the establishment of a Joint Journal Committee. BACA was very receptive to the establishment of a Joint 
Journal Committee. They were in the process of updating their status in the United Kingdom as an organization and 
needed to have final legal approval.

Meeting Oversight and Program Planning Committee

Members
From the Executive Committee: Noelle Granger (Program Secretary, MOPP Chair), Brian MacPherson, Neil Norton, 
Anne Agur, Carol Lomneth, H. Wayne Lambert
From the Special Interest Committees: Brandi Schmitt and Todd Hoagland (Anatomical Services), Soo Kim (Career 
Development), Peter Ward (Educational Affairs) 
From the Annual Program Committee: David Porta, Chair 
Ad hoc: Sherrie Downy, Rick Clemente
From ASG: Shanan Atkinson, Caitlin Hyatt

The MOPP Committee meets on the first Tuesday of every month by teleconference. During the past year the following 
issues were addressed:

Annual Meetings:

•	 Site	of	the	2014	meeting:	Orlando	was	selected,	Andy	Payer	of	the	University	of	Central	Florida	College	of	
Medicine will be the local host, and the meeting site will be the Disney Yacht and Beach Resort

•	 Site	for	the	2015	meeting:	Las	Vegas,	Nevada.		Local	host	not	yet	selected.

•	 Site	for	2016	meeting:	Oakland,	CA.	Local	hosts	will	be	Brandi	Schmitt	and	Kim	Topp.

•	 Site	for	2017	meeting:	San	Antonio,	TX	(still	tentative).		The	local	host	would	be	Chris	Walter,	Professor	and	
Chair, Department of Cellular and Structural Biology, UTSA Health  Sciences Center

 This will be a co-located meeting with the Association of Medical Illustrators.  The post- graduate course will 
be on forensics.
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Annual meeting structure and charges:
•	 The	block	schedule	for	the	annual	meeting	had	to	be	changed	substantially	this	year,	because	we	now	have	

four Special Interest Committees, with the addition of Clinical Anatomy Terminology.  David Porta, Chair of 
the Annual Meeting Committee, created a new schedule with his committee, which the MOPP committee 
reviewed and made suggested changes and additions.

•	 There	was	a	discussion	of	the	fees	charged	in	Denver	for	meeting	registration	and	events	for	members,	non-
members and guests. After discussion, it was decided to keep the fees the same, except for the inclusion of the 
banquet fee in the registration charge. 

•	 The	cost	for	the	post-graduate	course	also	remained	the	same,	based	on	the	budget	proposed	by	Andy	Payer,	
host of the 2014 annual meeting and post-graduate course.

•	 It	was	decided	that	the	banquet	for	the	2014	annual	meeting	would	be	a	buffet	rather	than	a	plated	meal	to	
reduce the cost.

Registration and abstract submissions:
•	 Registration	and	abstract	submission	details	were	discussed	in	detail	throughout	the	fall.	Noelle	Granger	and	

Rick Clemente created a new document of Policies and Procedures for Abstract Submission, with input from 
David Porta, which was reviewed and approved by the Executive Committee.  

•	 This	document	was	circulated	to	the	membership	each	time	a	notice	went	out	about	the	annual	meeting	and/
or abstract submissions.

Other Annual Meeting Details Currently Under Discussion
•	 The	timing	of	student	presentations	and	of	the	subsequent	presentation	of	awards

•	 The	cost	of	breakfast/lunch/snacks	for	the	membership	during	the	meeting

•	 Amounts	of	honoraria	to	AACA	members/non-members	who	are	presenting

Annual Meeting Survey
•	 The	MOPP	Committee	decided	to	create	a	survey	about	the	annual	meeting,	based	on	comments	from	its	

members, the Council, and the Association membership.  Noelle Granger developed the survey with input 
from both the MOPP and the Annual Meeting Committee, with addition input from the Executive Committee 
and Rick Clemente.

•	 The	survey	was	sent	to	the	membership	in	January.	Members	responding:	162,	the	majority	of	which	did	
not attend the Columbus or Grenada meetings. For both of these meetings sites and the Denver meeting, 
the respondents were satisfied with the meeting location, as well as very satisfied with the future meeting 
locations.

•	 A	majority	of	respondents	were	satisfied	with	a	second	tier	city	for	a	meeting	site,	and	the	top	vote	getters	
were Minneapolis, Portland (Oregon), Charlotte, and Boston.

•	 On	other	aspects	of	the	meeting,	a	majority	of	the	respondents	were	satisfied	with	the	present	format.

•	 Detailed	results	of	the	survey	will	be	presented	to	Council	in	July.	
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Membership Committee

Committee Members: Neil S. Norton, Anne Agur, Samuel Franklin
The Membership Committee is pleased to report that the following new members have joined the AACA 

from August 1, 2013 – May 1, 2014.

REGULAR MEMBERS
Caroline Abercrombie - ETSU Quillen College of Medicine

Mohammed Abu El-Magd - Kafrelsheikh University
Alateyb Ahmed - K ing Saud bin Abdulaziz University for Health Sciences

Shafqat Ali - Pak International Medical College
Kathleen Alsup - University of Michigan

Vincent Armenti - University of Central Florida
Joseph Aziz - Cairo University

Heather Balsiger - Texas Tech University HSC-PLFSOM
Amanda Bechtel – University of Vermont

Fabienne Bouton-Sander - Miramar College
Patricia Brewer – Michigan State University

Kim Cabatana - Caribbean Medical University
Melinda Carter - Alabama College of Osteopathic Medicine

Jamie Cline - Eastern Virginia Medical School
Grisseel Cruz-Espaillat - Keiser University

Aygul Dankowski - University of Louisville
Lakal Dissabandara - Griffith University
Skye Donovan - Marymount University

Roy Espinosa – Texas Tech University Health Science Center
Tracey Fay - Harvard Medical School

Adam Fisch - Indiana University
Brian Foster - Union University

Cindy Funk - Rocky Vista University
Pierre Ghosn - Centre Hospitalier de l’Université de Montréal ( CHUM)
Eustathia Lela Giannaris - University of Massachusetts Medical School

Guinevere Granite - Maryland State Anatomy Board, University of Maryland
Jessica Holland – St. George’s University

Kyung-Seok Hu - Yonsei University College of Dentistry
Leah Hunter - Ohio State University

Krista Johansen - Edward Via College of Osteopathic Medicine
Martha Johnson Gdowski - University of Rochester

Joe Iwanaga - Kurume University School of Medicine
Hee-Jin Kim - Yonsei University College of Dentistry
Michael Landers - Case Western Reserve University

Theresa Larkin - University of Wollongong
Jae-Gi Lee - Namseoul University

Young il Lee - Dankook University College of Medicine
Les MacKenzie – Queen’s University

Assaf Marom - Sackler Faculty of Medicine, Tel-Aviv University
Raafat Mohamed Ahmed - Alexandria University

Matt Myers - Eastern Virginia Medical School
Thomas Myers – Creighton University

Sylvia Nelson - Oregon Health & Science University
Dana Peterson - Northeast Ohio Medical University

Kimberly Pipe - UC Davis
Rakhshindah Qureshi - Touro University

Kazzara Raeburn – St. George’s University
S M Niazur Rahman - All India Institute of Medical Sciences

Kumar Ravi - All India Institute of Medical Sciences
Waleed Renno - Kuwait University
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Emily Roth - North Central State College
Marsha Rutland - Hardin-Simmons University
Rohit Sachdeva - University of Saskatchewan

Darren Salmi – Stanford University
Natalie Shirley - Lincoln Memorial University-DeBusk College of Osteopathic Medicine

Ved Prakash Shukla – Kamla Clinic & Maternity Home
Michael Smith - Albany Medical College

Gary Styn, Jr. - Daemen College
Anne Su – Cleveland State University

Michelle Tabencki – Education and Research, Bone Clones
Yoko Tabira - Kurume University School of Medicine

Chernet Tessema - University of North Dakota
Danielle Topping – Mercer University
Robert Ward - Tufts Medical Center

Rachel Wheeler - Lincoln Memorial University
Karen Wines - West Virginia School of Osteopathic Medicine

Kathleen Wolfe – Mercer University
Abhishek Yadav – St. George’s University

Bulent Yalcon – Gulhane Military Medical Academy
Hunmu Yang - Dankook University College of Medicine

Herman Yarneau - Baylor College of Medicine

ASSOCIATE
Pelin Akca - Acıbadem University

Yasser AL Harbi – University of Glasgow
Amy Amabile - Ohio State University

Prosper Anaedu - Windsor University School of Medicine
Dallin Anderson – Brigham Young University
McKay Avondet – Brigham Young University

Devon Boydstun - Kansas City University of Medicine and Biosciences
Aaron Bradley - New York College of Podiatric Medicine

Adam Burch - Western University of Health Sciences
Nichole Busch – Mercer University

Craig Casier – St. George’s University
Valera Castanov – University of Toronto

You-Jin Choi - Yonsei University College of Dentistry
Marc Christiansen – Brigham Young University

Craig Douglass Clayton, II – Brigham Young University
Andrew Coskey - The University of Texas Medical Branch at Galveston

Cleon Dodge - Western University of Health Sciences
Forrestall Dorsett – SUNY

Brian Elliott – Saint Louis University
Michael Erhunmwunse - St. Philomena Catholic Hospital School of Midwifery

Jim Feimster - Southern Illinois University School of Medicine
Regina Fiacco - New York College of Podiatric Medicine

Brandon Geosling – Kansas City University of Medicine and Biosciences
Jesse Gortner - Western University of Health Sciences

Nate Hainsworth – Brigham Young University
Christopher Harlin - Western University of Health Sciences

Derek Harmon – The Ohio State University
Nao Hayashi - Tokyo Medical and Dental University
David Horn - Western University of Health Sciences

Lyon H. Hough - Saint Louis University
Ikenna Ibekwe - Windsor University School of Medicine

Abdul Veli Ismailoglu - Acıbadem University
Bushra Kamal – University of Glasgow

Elif Nedret Keskinoz - Acıbadem University

continued on next page



page 49

Hyung-Jin Lee - Yonsei University College of Dentistry
Sang-Hee Lee - Yonsei University College of Dentistry

Aloysius Ligha – Niger Delta University
Nina Lundgreen Mason – Brigham Young University

Jesse Massie – Creighton University
Seth Morrill - Louisiana State University - Health Sciences Center

Claudia Mosley – Ohio State University
Matthew Noble - Western University of Health Sciences
Philip Oreoluwa – Lagos University Teaching Hospital

Amanda Osterloh - Kansas City University of Medicine and Biosciences
Abeeb Oyedele – Olabisi Onabanjo University

Adam Papritz – Brigham Young University
Clive Persaud - Kansas City University of Medicine and Biosciences

Dani Peterson - Brigham Young University
Jeffrey Peterson - Brigham Young University

Jacob Pfeiffer - Kansas City University of Medicine and Biosciences
Guenevere Rae - Louisiana State University Health Sciences Center

Daryl Ramai – St. George’s University
Garen Ream - New York College of Podiatric Medicine

Austin Russell - Brigham Young University
Tomoni Sakaguchi - Tokyo Medical and Dental University

Bahgat Sami – University of Glasgow
Forrest Sawyer - University of Toronto

Gabriel Scott - Texas Tech University Health Sciences Center Paul L. Foster SOM
Scott Sweeny - Western University of Health Sciences

Tahir Sulehria - Wright State University
Daniel Tari – Mercer University

Victor Taylor, II - University of North Texas Health Science Center
Gabriel Venne - Queen’s University

Eric Vinceslio - Western University of Health Sciences
Anne Waldner – Mercer University
Xiao Wang - University of Toronto

Robert Weiss, II – Creighton University
Alex Wertheimer - Western University of Health Sciences

Babe Westlake - Western University of Health Sciences
Kylen Whipp - West Virginia University

Brittany M Wilson - Rush University
Lyman Wood - Western University of Health Sciences

Muhammad Zahid - Hamdard College of Medicine and Dentistry
Andrea Zariwny – University of Toronto

Tansy Zhao - University of Toronto

AFFILIATE
Ali Firat Esmer – Ankara University

Tulin Sen Esmer – Ankara University
Ian Johnson - The University of Adelaide

Vengesana Balakrishna Raja Narayanamurthy - Sundaram Medical Foundation

SENIOR
Joseph T. Hefner - Central Identification Laboratory at Joint POW/MIA Accounting Command

Russell Moore - Spalding University
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Nominating Committee

In academic year 2013-2014, nominations were gathered for the positions of Association Secretary, 2 Councilors-at-
Large and 1 Special Councilor (Allied Health).  

Association Secretary - There was one nomination but several other possible candidates were also discussed. The 
committee put two names on the ballot for this position:  H. Wayne Lambert and Greg Smith.

Councilor-at-Large - Two positions were open. There were 9 nominations. Four names were selected and placed on 
the ballot:   Somes Guha, Lisa Lee, Marios Loukas, Tony Olinger.

Special Councilor, Allied Health - One position was open. Three individuals were considered. Two names were 
placed on the ballot: Anthony D’Antoni and Philip Fabrizio.

Method of selection of the slate.  Email correspondence and a telephone conference call of the nominating 
committee occurred from January 2014 through March 2014 to discuss the protocol for the nomination process and 
to discuss candidates. The call for nominations was distributed to the AACA membership on January 9, 2014.  The 
resulting list of nominees was distributed electronically to all members of the nominating committee. Each committee 
member was asked to rank order the candidates in each category in preparation for a committee conference call.  A 
conference call was held on February 1, 2014 in order to discuss and vote on the names to be placed on the final ballot.

Committee members 2013-2014:

Sherry Downie-Albert Einstein College of Medicine
Rebecca Lufler- Tufts University School of Medicine
Greg Smith- Saint Mary’s College of California
Shane Tubbs – University of Alabama School of Medicine 
Jennifer Brueckner-Collins – Chair – University of Louisville School of Medicine 

Respectfully submitted,
Jennifer Brueckner-Collins, Chair

 
Publicity ad hoc Committee 

Commission
We were commissioned by the AACA Council, based on the approved Strategic Plan, to:
       2.     Promote the mission of the Association locally and globally, reaching our internal and external constituents 
through consistent and comprehensive communication
       2.1.     Create a “publicity group” that coordinates all communication of the organization to assure a more effective 
and influential message
       2.2.     Conduct a membership survey that identifies member needs and results in the development of a “Brand” for 
the association
       2.3.     Develop an association newsletter that provides members and non-members with pertinent information 
about the organization on at least a quarterly basis
       2.4.     Review the Association website for content, look and feel, user friendliness, and appropriate features based 
on user needs and marketing potential
       2.5.     Engage a Professional Association Management group to produce and oversee surveys, newsletters, and 
website promotions.

Council Approval of Committee Initiatives
Based on the information we received from the membership survey our committee distributed with the Membership 
ad hoc committee, and based on committee discussions with ASG, we proposed four initiatives to Council to 1) 
change the mission statement and clarify the definition of clinical anatomy; 2) introduce key words define the 
Society’s identity; 3) a newly designed logo; 4) establishment of regional meetings.  Below we present the Council 
approved proposals, the first three of which directly informed the design of our Society’s new website (http://
clinicalanatomymeetings.org).

continued on next page



page 51

Proposal 1: 
Mission Statement
The American Association of Clinical Anatomists is the international home for the advancement of clinical anatomy 
knowledge and anatomical services through education, research and scholarship.

Definition of Clinical Anatomy
Clinical anatomy is defined as anatomy in all of its aspects - gross, histologic, developmental, neurologic, and 
specimen care and preservation - as applied to clinical practice and education; the application of anatomic principles 
to the solution of clinical problems; and/or the application of clinical observations to expand anatomical knowledge 
and education.

Proposal 2:  Key Words
Anatomy, clinical, scholarship, education, collaboration, international, professionalism and ethics.

Proposal 3:  New Logo

Proposal 4 : Regional Meetings
The MOPP committee will work with ASG to implement the following guidelines (subject to being updated for official 
program launch) for hosting a regional meeting:

1. Interested faculty should contact ASG at least one year in advance of desired regional conference date.  
ASG will manage the regional conference and assist hosting faculty with administrative tasks and hotel 
arrangements.

2. Members or teams of members submit a proposal to Council to host a regional meeting at their university or 
universities.  Proposals will include the following information:

 a. Title and theme of the conference
 b. Date(s) of the conference
   i. We recommend a one-day conference to be held Fall, Winter or Spring months
 c. Brief description of the hosting faculty
 d. Brief description of student involvement
 e. Brief description of the hosting university and available facilities
 f. Letter of support from the hosting department or college dean outlining the contribution and 

commitment of the hosting department or college with regards to meeting space and/or other financially 
equivalent support.

 g. Support letter from ASG regarding
   i. Housing options for registrants
   ii. Catering
   iii. Technology needs
 h. Fee structure for registrants
 i. We recommend $40-50 registration, no cost for abstract submissions
   i. Program proposal that outlines the activities for participants 
    (e.g. speaker topics, poster sessions, plenary sessions, post-grad mini-course, etc.)
 j. Detailed budget, including any request for supplementary support from AACA up to $1000

3. Working with ASG, proposals will be due to Council before the last session of the annual meeting each year.  
They will be reviewed by August 1.  Notices of approval or denial will be e-mailed/mailed by mid-August.

4. At the discretion of Council, several regional meetings are possible each year.
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5. Some examples of themes faculty can choose (certainly not exhaustive) are:
 a. Regional clinical anatomy (i.e. head and neck) – research and/or teaching, or how research 
   informs teaching and vice-versa
 b. Clinical and basic science mesh (drawing from expertise of both disciplines)
 c. Translational anatomy research opportunities
 d. Teaching how to teach – improving clinical anatomy pedagogy
 e. Show off local expertise!

Committee Members
The Publicity ad hoc Committee consists of the following members: Mary Bee, Dean Fisher, Ken Jones, Marios Loukas, 
Virginia Lyons, David Morton, and Jonathan Wisco (chair).  These members were recommended and approved in part 
for their diversity in membership experience, recognition in scholarship and teaching, and background in anatomical 
disciplines.

Association Services Group (ASG) was hired by the Council to work with the various standing and ad hoc committees.  
Shanan Atkinson from ASG works directly with the Publicity ad hoc Committee. 

Summary
We have enjoyed working with Council and ASG to launch our recommended initiatives and the new AACA website.  
We encourage members to also like the new Society Facebook page and start posting!

AACA website (http://clinicalanatomymeetings.org)

AACA Facebook page (https://www.facebook.com/aacapage)

2014 Annual Meeting Committee

Committee Members: David Porta (2014 AMC Chair), Rick Clemente (2013 AMC Chair), Sherry Downie (2015 AMC Chair 
& CAT Chair), Brandi Schmitt (ASC Co-Chair), Todd Hoagland (ASC Co-chair), Peter Ward (EAC Chair), Soo Kim (CDC 
Chair), Noelle Granger (MOPP Chair), Carol Lomneth (Finance Committee Chair), Caitlin Hyatt (ASG), Shanan Atkinson 
(ASG) and Andy Payer (2014 Local Mtg Host).

Committee Charge:  The committee worked as a team to produce the highest quality AACA annual meeting possible 
for this year.  This included, but was not limited to oversight of: a) The abstract submission and review processes; b) 
The meeting composition and schedule; and c) the postgraduate course composition and schedule.  The committee 
does not set policy, but is charged with enforcing the policies set by the MOPP.

The 31st annual AACA Meeting will be held in Orlando, FL and hosted by Dr. Andy Payer and the University of Central 
Florida.  

This year:  Our work began with a meeting on the last day of the 2013 AACA Meeting in Denver.  The AMC was 
shepherded by the capable hands of Caitlin Hyatt and Shanan Atkinson from ASG.  With monthly conference calls 
serving as the gentle whip, the committee improved the abstract submission process and methodically put together 
an excellent program for the annual meeting and postgraduate course. 
 
Highlights:  
1) In response to suggestions from last year, the abstract submission deadline was pushed back to March 12- the latest 
any members could ever recall.  

2) In an attempt to improve the overall quality of abstract submissions, the committee decided to institute an initial 
“Format review’ performed by the chair.  Of the 140 submissions, 20 were returned to the authors for problems 
with formatting or language.  Most were revised.  Each submission was then sent to 3 reviewers and judged using a 
20-point scale.  The highest rated abstracts were designated for Platform presentation, provided the author agreed.  If 
2 or more reviewers recommended rejection, the abstract was not accepted.  A total of 5 were rejected.  The reviewers 
also determined if the abstract was worthy of publication in Clinical Anatomy.  29 Authors were invited to present from 
the platform and have their abstracts published.  82 were accepted for poster presentation and publication.  17 were 
accepted for poster presentation only.  Only 1 abstract was submitted with the intention of being presented at the 
Tech Fair.  However, the reviewers suggested 5 additional abstracts for the Tech fair.   
   continued on next page
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3) Instead of having an abstract submission extension, the committee decided to accept ‘Late-breaking’ abstracts 
through April 15th.  These abstracts were still reviewed by 3 members, but were only eligible for poster presentation 
and publication in the program- not in the journal.  They also were ineligible for award consideration.  25 late-breaking 
abstracts were submitted and all were accepted.  

4) The Annual Meeting Block Schedule was built on the 2013 model, but revised numerous times.  At the time of this 
report, it was composed of a Presidential talk by Adrian Raine on the ‘Neurobiology of Violence,’ 6 Platform sessions 
(with 29 presenters), a Tech fair (6 presenters), 4 Poster Presentation slots (for approximately 125 posters shown in 
2 groups), Symposia by the Educational Affairs Committee and the Anatomical Services Committee (The Clinical 
Anatomical Terminology Committee and the Career Development Committee will have symposia in 2015), Meetings 
for all 4 standing committees, a Mentor reception, Business Meeting, and a Buffet-style Banquet.   In addition, Peter 
Abrahams volunteered to give a Talk on DaVinci as part of a social gathering on Wednesday evening, and Wiley 
volunteered to fund a Friday lunch symposium on publishing.  Lastly, Andy Payer organized a hands-on Postgraduate 
course on ‘Neurosurgical Approaches to the Cranial Nerves’ for Saturday.

The committee has worked diligently to produce a top quality conference.  We sincerely hope that you enjoy it.  
Should you have suggestions for next year, please don’t hesitate to forward them to Sherry Downie, 2015 AMC Chair, 
at sherry.downie@einstein.yu.edu. 

Respectfully submitted on behalf of the committee,

David Porta, 2014 AMC Chair   
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Abstracts – Platform Presentations
(listed by presenting author last name)

ACLAND, Robert, University of Louisville, Louisville, KY 40292, USA.
Looking inside the eye.

INTRODUCTION To display the internal anatomy of the eye, there are major challenges to overcome.  Inside 
its tough outer coat the eye contains structures that are readily displaced, and that displace each other, 
when a cut is made.  Besides, the unsupported eye collapses when opened, since its shape is maintained 
only by its fluid contents.  DESCRIPTION This paper presents work in progress to develop a technique 
for supporting and bisecting the eye, so as to present its internal features in an undisturbed state for 
videographic representation.  RESOURCES A successful technique involves embedding the eye in gelatin 
inside a split cylindrical container, then cutting through the container and its contents underwater with a 
supported microtome blade.  The presentation will include detailed video footage of porcine and human 
eyes in sagittal and coronal section; and will pay tribute to anatomists and artists of the past who created 
our current visual understanding of the eye.  SIGNIFICANCE An accurate video representation of the internal 
anatomy of the eye provides a new appreciation of structures that are seldom seen in a natural state.

AL SAFFAR, Radi A. and Quentin A. FOGG. Laboratory of Human Anatomy, School of Life Sciences, University 
of Glasgow, Glasgow, G128QQ, UK.
3D investigation of the triquetrum-hamate ligaments determined by lunate type.

INTRODUCTION. Unlike the radial side of the wrist, the ulnar side is poorly understood. Previous studies 
vary between limited descriptions and irreproducible qualitative reports. This study aims to quantitatively 
describe the key ligaments around the palmar aspect of the triquetrum-hamate joint determined by lunate 
type. METHODS. Fifty embalmed cadaveric specimens were dissected blind to lunate type. Ligaments were 
defined by tracing individual fascicles under 6x magnification. Length, width and area of each ligament were 
measured in 3 successive rounds using a 3D digitiser. Correct identification of each ligament was confirmed 
histologically. SUMMARY. Variable patterns of ligamentous attachments were identified. The type I wrists 
predominantly showed triquetrum-hamate-capitate complexes making a sling over the hamate. The type 
II wrists were identified with extra segmental attachments between triquetrum-hamate. There were no 
significant differences between rounds of microscribe measurements. CONCLUSIONS. These observations 
suggest different restraints of the bones, and hence variable patterns of motion, both determined by lunate 
type. Future studies will focus upon the functional properties of this variability and its link with the bone 
morphology.

ATKINSON, Joshua, Jason HERMENEGILDO, Robert LEEKAM, and Anne AGUR. Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON, M5S 1A8, Canada.
Development of an ultrasound protocol to study the static and dynamic architecture of infraspinatus.

INTRODUCTION. Neuromuscular partitioning within a muscle volume suggests the presence of differential 
activation. Infraspinatus (IS), in a study in our laboratory, has been found to have three neuromuscular 
partitions; superior, middle, and inferior. The architectural parameters that are indicative of differential 
activation include fibre bundle length, pennation angle, and physiological cross-sectional area. The in vivo 
architecture and activation of IS has not been studied using ultrasound. DESCRIPTION. To investigate if the 
regions of IS are differentially activated, we propose to develop an ultrasound (US) protocol to target each 
of these regions. We have developed a US protocol that targets all three regions of IS. To visualize the three 
regions, the US transducer is placed transversely on the subjects’ skin just inferior to the spine of scapula. 
After locating the posterior glenoid rim and the echogenic rotator cuff tendon laterally, the transducer 
is translated along the axis to the middle third of the muscle belly. The superior region is visualized as a 
triangular area in the longitudinal plane and the fibre bundles become visible when the transducer is turned 
into the transverse plane. The fibre bundles of the middle region are visualized in the transverse plane deep 
to the echogenic internal aponeurosis. The fibre bundles of the inferior regions cannot be assessed, however 
its thickness was documented. RESOURCES. General Electric Venue 40 ultrasound machine using a 12 L 
transducer. SIGNIFICANCE. This US technique will be used to investigate the IS in static and dynamic states 
to determine if differential activation is a factor in muscle activation during functional activities. Later, the 
study will be extended to examine IS pathology.



page 55
continued on next page

BUBB, Kathleen1, Maira DU PLESSIS1, R. Shane TUBBS1,2, and Marios LOUKAS1. 1Department of Anatomical 
Science, St Georges University, Grenada, West Indies 2Division of Neurosurgery, Children’s Hospital, 
Birmingham, Alabama, USA.
Endoscopic study of the post-renal portion of the inferior vena cava.

INTRODUCTION: Knowledge on the anatomy of the post-renal portion of the Inferior Vena Cava (IVC) 
remains partial, despite extensive anatomical research and current reemphasis on its importance for 
retroperitoneal surgical interventions. Cadaveric dissection and case studies have been limited to describing 
the external course of its tributaries and provides little data regarding the luminal aspect of the IVC, and 
the ostio/valvular complexes of its tributaries. The purpose of this study was to provide a comprehensive 
picture of the internal anatomy of the postrenal IVC with particular emphasis on the ostia of its lumbar 
tributaries. METHODS: Our study used 30 formalin fixed adult cadavers and combined traditional dissection 
with endoscopic investigations. The vertebral level, position and ostial morphology of tributaries of the IVC, 
joining between the right renal vein and the iliocaval confluence, were examined and particular attention 
was paid to the valvular anatomy of these tributaries. SUMMARY: A single midline vertical septum (usually 
oriented more to the right) was found at the iliocaval confluence of all specimens studied. 48% of the lumbar 
tributaries observed drained into the IVC posteriorly of which 63% displayed obliquely oriented ostia. Valves 
were present in 45% of all lumbar veins and in 83% of all oblique ostia regardless of position, the valves were 
monocuspid in 63% of cases. CONCLUSIONS: Further research should be conducted on the tributaries of the 
retrohepatic IVC and its valvular arrangement. It is our hope that together with our results future research 
will shed light on this important but often neglected area.

CALL, Zach1, Dani PETERSON1, Jamison HARVEY1, Katrina PETERSON1, David VOGELSANG1, Jo BROWN1, Brian 
WISEMAN1, BreAnna LONG1, and Jonathan J. WISCO1,2, 1Brigham Young University, Provo, UT. 84602, USA; 
2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
Development of an anatomy practical assessment format that can be graded using Scantron technology.

INTRODUCTION. With nearly 700 undergraduate pre-medical, pre-dental, pre-nursing, and pre-allied health 
sciences students that enroll in the Brigham Young University (BYU) Human Anatomy course each semester, 
grading lab midterm and final practical examinations requires an army of nearly 80 teaching assistants 
(TA’s).  Although our TA’s are highly trained to grade exams, human error plays a major role in grading 
inaccuracies dealing specifically with spelling, phraseology, and deciphering handwriting. The percentage 
of exam re-grades to correct for these errors varies widely from semester to semester. To eliminate these 
issues, we developed an assessment technique that utilizes super-match testing framework.  METHODS. 
During Fall 2013 semester of our Human Anatomy course, we administered the anatomy midterm exam in 
classical manner – using fill-in-the-blank answer sheets requiring accurate responses from students.  For 
the final exam, students were instructed to use a word-bank consisting of several hundred anatomy terms, 
phrases, and distractors, each of which was assigned a particular five-letter code.  Students were required 
to find the appropriate term/phrase, then enter the code on a Scantron answer sheet. We obtained student 
feedback during small focus groups with the authors, and from student evaluations. SUMMARY. Students 
overwhelmingly preferred the word-bank assessment method, but felt pressed for time, and indicated that 
five letters was too many to code during the allotted 60 seconds per question.  We repeated the experiment 
using a two-letter code system and extended the time per question to 90 seconds.  We are currently 
evaluating student feedback for the updated format. CONCLUSIONS. Our word-bank assessment method 
was vastly more efficient to grade, and students preferred it over the classic method.  We are developing an 
online assessment method based on similar principles so students can take the anatomy practical exams 
using a tablet device.

DETTON, A., I WHITMORE, P. Youngblood, P. Brown, S.  Srivastava,. Division of Clinical Anatomy, Stanford 
School of Medicine, Stanford, CA 94305, USA.
The evaluation of an elective imaging anatomy course for first year medical students.

INTRODUCTION. Faced with reduced time for medical anatomy courses, the current focus has been to 
emphasize anatomical relationships and key clinical concepts supported on occasion with radiographic 
images.  Informal response from senior medical students indicated that the current methods, though 
excellent preparation for board exams, left students feeling unprepared when facing diagnostic images 
during rotations. The present study assessed student opinions of a new course focused on clinical cases 
taught through medical imaging. METHODS. An elective imaging anatomy course was designed to run 
in parallel with the required anatomy course for the first year medical students.  Meeting once a week, all 
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topics mirrored the same areas that were dissected in the required course, and discussed the physics and 
resulting images in X-ray, CT, MRI, and Ultrasound of each region. A mid-course survey collected feedback 
affording real-time modifications, followed by a second survey at the end of the course. SUMMARY. 
Survey responses indicated that the course met or exceeded student expectations, supported student 
understanding of required anatomical content, and would be strongly recommended for incoming 
students. Respondents felt that the imaging content would be of benefit for the remainder of their medical 
training, especially for interpretation of the various imaging modalities. Student preference was for more 
common cases, continued manipulation of 3D volumetric models during lecture, preview / review of the 
content presented in the required course, and less on the mechanics of obtaining images. CONCLUSIONS. 
The implementation of 2D and 3D radiographic images has been demonstrated as a valuable addition to 
traditional anatomical education, and an effective means to discuss clinical cases and concepts. The efficacy 
of an imaging anatomy course run in parallel with a required anatomy course was evident and therefore 
should be considered a valuable addition in medical education.

DODGE Nate1, Brett OSTRANDER1, Babe WESTLAKE1, and Brion BENNINGER1,2. 1Medical Anatomy Center, 
Departments of Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University 
of Health Sciences, COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics and General 
Surgery, Samaritan Health Services, Corvallis, OR. USA.
Posterolateral corner of the knee – erasing the myth of the dark side.

INTRODUCTION. The posterolateral corner (PLC) of the knee has long been thought of as the “dark side” 
of the knee, with relatively few injuries associated with it compared to the medial side. Injuries of the PLC 
are often grouped together in musculoskeletal literature. However borders and contents are inconsistent. 
Objective of this study was to investigate borders and the contents of the PLC and suggest a standardized 
classification. METHODS. Literature search was conducted regarding studies of the PLC. Dissections of 103 
embalmed cadaver knees were performed to identify bony landmarks and structures of the PLC. Ultrasound 
was used to identify PLC structures on cadaveric and viable tissue. SUMMARY. Literature search revealed 
inconsistent PLC terminology, definition, borders, and contents. Dissection revealed bony landmarks and 
consistent contents: the lateral head of gastrocnemius, biceps femoris tendon, popliteus, and plantaris. The 
ligamentous structures include the lateral collateral ligament, arcuate ligament, popliteomeniscal ligaments, 
lateral coronary ligament, popliteofibular ligament, fabellofibular ligament, meniscofemoral ligament, 
meniscofibular ligament, inferior portion of the iliotibial band, posterolateral capsule, and posterior horn 
of the lateral meniscus. Neurovascular structures include the common fibular nerve and inferior genicular 
artery. Injuries of the lateral knee are relatively common and incapacitating. Detailed understanding 
of the anatomy would advance patient care. Agreed terminology is essential for education and clinical 
communication. PLC is recognized terminology in musculoskeltal literature lacking consistency and is not 
organized as such in contemporary anatomy texts and atlases despite its clinical importance. PLC structures 
create a lattice scaffolding revealing points of strength and weakness during varied knee positions. 
CONCLUSION. This study suggests standardized PLC terminology of the knee by integrating anatomy with 
the clinical condition.

DU PLESSIS, Maira1, Daryl RAMAI1, Sameer SHAH1, R. Shane TUBBS2, Marios LOUKAS1 1Department of 
Anatomical Sciences, School of Medicine, St George’s University, Grenada, West Indies. 2Section of Pediatric 
Neurosurgery, Children’s Hospital, Birmingham, AL, USA.
The clinical anatomy of the musculotendinous part of the diaphragm.

INTRODUCTION: The thoracoabdominal diaphragm is a composite musculotendinous structure, separating 
the thoracic and abdominal cavities. Although the surgical anatomy of the diaphragm has been well 
delineated in terms of variations in the muscular and tendinous portions, and its blood and nerve supply. 
Scientific reports concerning reconstruction of the pericardium, activation of the muscle and the phrenic 
nerves by use of laparoscopically placed intramuscular electrodes, and repair of congenital and traumatic 
hernias reemphasize the importance of the muscular to tendinous relationships. MEHTODS: The objective 
of this study, therefore, was to measure the ratio of the surface area of the tendinous central region to the 
muscular region of the diaphragm and provide a clear description across various specimens. SUMMARY: We 
classified diaphragmatic measurements from 104 adult human diaphragms into six classes (I-VI) based on 
the ratio of surface area between its tendinous and muscular components. The majority of specimens 56.7% 
was attributed to Class II and indicated a tendon to muscle ratio of between 10 and 15% however, a small 
number of specimens indicated a very large tendon area at expense of muscle bulk. CONCLUSIONS: Future 
research should be geared toward assessing the relationship between surface area of the musculature and 
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its motor points with focus on interventions for herniation repair and recovery. Our results have shown that 
surgical interventions should be tailored to the individual as diaphragm size may not necessarily predict 
tendon to muscle ratio.

FILLMORE, Erin P.1, James J. BROKAW1, Komal KOCHHAR2, and Peter M. NALIN2. 1Department of Anatomy 
and Cell Biology, Indiana University School of Medicine, Indianapolis, IN 46202, USA; 2Department of Family 
Medicine, Indiana University School of Medicine, Indianapolis, IN 46202, USA.
Anatomical preparation for competence: Perceptions of fourth year medical students and residents.

INTRODUCTION. In recent decades the teaching of gross anatomy in medical schools has undergone major 
transformative changes. In light of these changes, there is concern that we are adversely impacting the 
development of anatomical competence and the level of anatomical knowledge of our graduates. The 
purpose of this study was to quantify and compare the perceptions of fourth year medical students and 
residents concerning two areas of anatomical competence. METHODS. A mixed methods survey was sent 
to fourth year medical students and residents at Indiana University School of Medicine to examine their 
perceptions concerning: (1) the aspects of their gross anatomy education they felt were most important for 
their early development of anatomical competence; and (2) the ways they felt their anatomical education 
in medical school could have been improved to strengthen their anatomical competence. SUMMARY. 
Survey response rates for fourth year medical students and residents were 45% (n = 138) and 46% (n = 
385), respectively. The majority of both medical students and residents felt cadaveric dissection, reading 
textbooks and lecture notes, and reviewing anatomy during required rotations, were the most important 
aspects of anatomy education that led to their early development of anatomical competence. Conversely, 
placing a greater emphasis on the clinical relevance of anatomy, having greater involvement of clinicians 
in teaching anatomy, integrating anatomy with other biomedical sciences, having third or fourth year 
advanced anatomy electives, and spreading the teaching of anatomy throughout medical school, had the 
highest responses for how medical students and residents felt their anatomy education could have been 
improved during medical school. CONCLUSION. Understanding medical students and residents perceptions 
of their anatomical learning and preparation for practice will bring to the forefront important ways in which 
curriculum impacts learners.

HERRING Nicole R.1, V. Patrick HALL2, Braydon F. HASKELL2, S. Kendall GAULT1.  1Anatomical Sciences and 
Neurobiology, University of Louisville, Louisville KY 40202, USA.; 2School of Dentistry, University of Louisville, 
Louisville, KY 40202, USA.
Characteristics of non-ossified pterygospinous and pterygoalar ligaments.

INTRODUCTION.  Numerous studies of the infratemporal region on dry skulls have demonstrated the 
presence of ossified pterygospinous or pterygoalar ligaments and have speculated on entrapment of local 
nerves. However, there has been a lack of investigation of the non-ossified ligaments using cadaveric tissue 
to elucidate alterations to local neural and vascular structures. The purpose of this study was to describe the 
characteristics of non-ossified pterygospinous and pterygoalar ligaments and to determine if surrounding 
structures are altered by the presence of these ligaments. METHODS. Measurements were taken by 3 
individuals on 44 cadaveric specimens.  Specimens were divided into 3 groups:  no ligament, pterygoalar 
ligament, or pterygospinous ligament.  The pterygospinous group was subdivided into 3 secondary groups 
due to the attachment of the ligament to spine of the sphenoid:  lateral, medial, and attached directly.  
SUMMARY.  Pterygoalar ligaments were present in 18% of specimens, while pterygospinous ligaments 
were present in 34%.  Amongst the pterygospinous ligament group, 9% attached directly to the spine 
of sphenoid, 14% attached medially, and 11% attached laterally. Pterygoalar ligaments were significantly 
shorter, less wide, and attached closer to the root of the lateral pterygoid plate than pterygospinous 
ligaments.  CN V3 sensory branches demonstrated 4 patterns in relation to a ligament:  all branches 
superficial or deep, all branches deep except long buccal n, or all branches superficial except lingual 
n.  Minute alterations were observed amongst surrounding bony landmarks.  No alterations to vascular 
structures were observed. CONCLUSIONS.  A ligament was observed in 43% of specimens and presence of 
a ligament primarily alters the path of local neural structures.  Further investigation of neural structures in 
the presence of a ligament is necessary to determine possible contraindications for surgical approaches and 
efficacy of anesthesia to the area.

KIM, Hee-Jin3, Hun-Mu YANG1, Jae-Gi LEE2, You-Jin CHOI3, Da-Yae CHOI3, Kyung-Seok HU3, and Tanvaa 
TANSATIT4. 1Department of Anatomy, College of Medicine, Dankook University, Cheonan, Korea, 2Department 
of Dental Hygiene, School of Health and Medicine, Namseoul University, Cheonan, Korea, 3Division in 
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Anatomy and Developmental Biology, Department of Oral Biology, Human Identification Research Institute, 
BK21 PLUS project, Yonsei University College of Dentistry, Seoul, South Korea, 4The Chula Soft Cadaver 
Surgical Training Center and Department of Anatomy, Faculty of Medicine, Chulalongkorn University, 
Bangkok, Thailand.
New anatomical insights of the facial arterial course, depth and layered relationship with the facial 
musculatures: clinical implications regarding injectable treatments.

INTRODUCTION. Improper manipulation of injectable treatments to the face can result in disastrous vascular 
complications. The purpose of this study was to investigate facial arterial courses, depth and layered 
relationship with facial muscles, thereby providing critical information for dermal filler injection and oral 
maxillofacial surgery. METHODS. Sixty embalmed adult faces from Korean and Thai cadavers were used in 
this study. A detailed dissection was performed not to damage the FA underlying facial skin and muscle. The 
facial artery (FA) was first categorized based on the patterns of its final arterial branches. SUMMARY. These 
branching patterns were classified simply into three types [Type Ⅰ: Naso-labial pattern (51.8%), Type II: Nasal 
and infraorbital trunk pattern (29.6%), Type III: forehead pattern (18.6%)]. Each type was further divided 
according to the facial arterial depth and layered relationship with facial musculatures [Type Ia (37.0%), 
Type Ib (14.8%); Type IIa (16.7%), Type IIb (12.9%); Type IIIa (16.7%), Type IIIb (1.9%)]. In 56 cases (93.3%), the 
branches of FA were observed at the vicinity of nasolabial fold (NLF). The FA was located 3.2±4.5mm lateral 
to the ala of the nose and 13.5±5.4mm lateral to the oral commissure. It crossed the NLF in 33.9% of cases, 
and ascended within 5mm of the NLF in 42.9%. The FA with detoured branches was found in 18 cases 
(30.0%). The nasojugal portion of the detoured branch traveled along the inferior border of the orbicularis 
oculi and then ascended toward the forehead, forming the angular artery. CONCLUSIONS. This study 
examined new anatomical insight regarding relationship between facial arterial branches and facial muscles. 
The detailed vascular anatomy of the FA described in this study will promote safe clinical manipulations 
during oral and maxillofacial surgery and injectable treatments.

LEE, Lisa M.J., Hollis HOWERY.  Department of Cell and Developmental Biology, University of Colorado School 
of Medicine.  Aurora, CO, 80045, USA.
The future of histology education: virtual histology laboratory with simulated instructor interaction.

INTRODUCTION. Online virtual histology labs have improved the efficiency of histology education by 
increasing accessibility while reducing the physical lab-related costs. Studies show that while students enjoy 
the virtual histology labs, without the instructor interaction, they find little educational value in the resource. 
Currently, there are limited virtual histology labs that can replicate the instructor interaction. The purpose 
of this study is to develop a simulated instructor interaction tool in a virtual histology lab and to evaluate 
its value as a stand-alone learning tool. METHODS. A virtual histology lab was developed with features that 
simulate instructor interactions such as interactive annotations and quizzes that offer instant feedback on 
the virtual tissue slides. Data-base driven annotations ensure that students cover all the correct histological 
structures on the virtual tissue with more detailed educational content available on a click. The timed 
self-assessment tool simulates instructor-student quiz interaction which provides instant feedback. The new 
resource was made available to the histology instructors, pathologists and MS Modern Human Anatomy 
students at University of Colorado Anschutz Medical Campus. User feedback and evaluation of the resource 
were collected for analyses. SUMMARY. The features that simulate instructor interaction were received 
with overwhelmingly positive reviews from all participants. Potential for the resource as a stand-alone 
learning tool was rated significantly high compared to a similar program without the instructor simulator. 
Suggested areas of improvements were increasing virtual tissue diversity and the ability to track learning 
and performance progress. CONCLUSION. Instructor simulation tool in virtual histology lab is a powerful 
educational technology that promotes meaningful engagement and learning. It may serve as the key piece 
in developing comprehensive online histology courses in the future.

LI1, Zhi, Eric EBRAHIMI2, Daryn BIKEY2, Alan HANNAM3, and Anne AGUR1. 1Division of Anatomy, Department 
of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada. 2Faculty of Dentistry, University of Toronto, 
Toronto, ON M5G 1G6, Canada. 3Faculty of Dentistry, University of British Colombia, Vancouver, BC V6T 1Z3, 
Canada.
Internal organization of the musculoaponeurotic elements of the masseter muscle: a 3D modeling study.

INTRODUCTION. Masseter(MM) plays an important role in mastication and if pathologic, has been associated 
with temporomandibular joint dysfunction. Anatomical, imaging and electromyographic studies have 
suggested that MM is functionally separated into compartments. However, the internal arrangement 
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of the contractile and connective tissue elements remains unclear. The purpose was to investigate the 
3D geometry/spatial organization of the musculoaponeurotic components of MM. METHODS. Serial 
dissection, digitization, and 3D modeling were used to determine the geometry and location of the 
musculoaponeurotic components of MM in 6 formalin-embalmed cadaveric specimens. Fibre bundle (FB) 
architectural parameters were quantified and the geometry of the aponeuroses analyzed. SUMMARY. 
Masseter was found to have 5-6 aponeuroses with intervening FBs. The aponeuroses did not extend through 
the length of the muscle but had alternating attachments to the zygomatic arch or to the ramus of the 
mandible. In addition, the anterior margin of the 2 most superficial superior aponeuroses curved to form 
the anterior border of MM and attached to the zygomatic process of maxilla (ZPM). Based on aponeurotic 
arrangement and FB geometry, MM was found to have 3 parts, superficial, deep and anterior. The superficial 
part consisted of the 4 most superficial aponeuroses connected by inferoposteriorly oriented FBs, and the 
deep part was formed by the 2 deep aponeuroses bridged by shorter inferoanteriorly oriented FBs. The 
anterior margin of the 2 superficial aponeuroses, attached to the ZPM, and the long vertically oriented FBs 
attaching to these aponeuroses formed the anterior part. CONCLUSIONS. The results suggest that MM is 
compartmentalized into superficial, deep and anterior regions. Multiple aponeuroses increase the available 
area for FB attachment, optimizing the number of contractile elements in MM, thus contributing to the large 
force generating capacity of this volumetrically small muscle.

MACPHERSON, Brian R.  Anatomy and Neurobiology, University of Kentucky College of Medicine, Lexington, 
KY, USA.
Lecture delivery preferences - different strokes for different folks.

INTRODUCTION. Teaching and being evaluated by students in four different health-related colleges has over 
the past 5+ years has shown that different student groups prefer different lecture delivery styles.  METHODS. 
Over the past 4+ years we have gathered information on lecture delivery preferences and learning styles 
from medical, dental physician assistant and physical therapy students.  This was done each semester via 
an anonymous Blackboard-based survey.  Results were correlated to faculty member evaluation statistics.  
SUMMARY.  All students are becoming dissatisfied with the general brevity of Powerpoint.  The majority 
prefer having the information they need in a single resource.  Use of .pdf lecture notes is preferred by all 4 
student groups at UK.  Differences however, do exist with regard to the curriculum format in each health 
college.  Active learning is not endorsed in lecture-heavy curricula.  CONCLUSIONS.  Faculty who teach in 
different health colleges, and refuse to modify their lecture style to ease the assimilation by each student 
group, pay the price at evaluation time.  As professional educators it is important to ensure that we are 
committed to providing our instructional materials in a format that best accommodates the curriculum style 
and density of our student audience.

MAHDI, Ali1, Stephanie M. SHAW1,2, Forrest K. SAWYER1, and Anne M.R. AGUR1. 1Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada; 2Department of Speech-
Language Pathology, University of Toronto, Toronto, ON, M5G 1V7, Canada.
Internal architecture of the mylohyoid: structural and functional implications.

INTRODUCTION. The mylohyoid, an important elevator of the hyoid, is essential to safe and healthy 
swallowing. Previous studies have examined the architectural parameters of the mylohyoid by sampling a 
small number of superficial fibre bundles. However, the internal architecture of the mylohyoid has not been 
documented. The purpose of this study was to investigate and quantify the architecture of the mylohyoid 
throughout its volume. METHODS. Eleven hemi-sected, formalin-embalmed cadaveric specimens were 
serially dissected, digitized using a Microscribe® G2X Digitizer, and three-dimensionally reconstructed using 
Autodesk® Maya® 2012. The models were used to identify the presence of architecturally distinct partitions 
within the muscle. Architectural parameters, including physiological cross-sectional area (PCSA), were 
quantified for the muscle as a whole and its component parts. SUMMARY. Based on the 3D models and 
quantified architectural data, the mylohyoid could be divided into three regions based on attachment site 
and gaps in the muscle belly. The anterior and posterior regions both attached to the median raphe and 
were separated by a connective tissue septum containing neurovascular and salivary structures. The hyoid 
region, found in 10/11 specimens) consisted of fibre bundles that attached directly to the lateral aspect of 
the hyoid. One specimen did not have a direct muscular connection to the hyoid, but rather a connective 
tissue membrane. Mean percent volume for each region was: anterior, 22.22%; posterior, 48.49%; and hyoid, 
29.29%. The PCSA, an indicator of the relative contribution of each region to the total force production, was: 
anterior, 32.76%; posterior, 43.93%, and hyoid, 23.31%. CONCLUSIONS. Based on the results, mylohyoid has 
three regions. The PCSA indicates that the anterior and posterior regions have the greatest force-generating 
capacity, and may play a larger part in tensing the floor of the mouth rather than directly elevating the 
hyoid.
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MIRJALILI. S. Ali 1, Lawrence J. RIZZOLO2, Chris SMITH1 and Dennis SPENCER3 1Department of Anatomy, 
University of Otago, Dunedin, New Zealand. 2Department of Surgery, Yale University, New Haven, CT 06250, 
USA. 3Department of Neurosurgery, Yale University, New Haven, CT 06250, USA.
Cushing Center: a physical, concrete piece of medical history.

INTRODUCTION Harvey Cushing (1869-1939), the pioneer and father of neurosurgery, operated on several 
hundred patients a year and relentlessly recorded the details of each surgery. Cushing himself began to 
retain all specimens removed during operations or autopsy, photographed and drew sketches of his patients 
for nearly 40 years. Harvey Cushing was a remarkable surgeon, archivist, bibliophile and ardent collector 
of medical paraphernalia. DESCRIPTION The Harvey Cushing Brain Tumor Registry is reviewed, together 
with his invaluable immense collection, and its importance for all generations discussed. RESOURCES 
After decades, the Tumor Registry, in the sub-basement of the Yale University student dormitory, was 
re-discovered by some adventurous medical students. It comprises over 2,200 case studies, which includes 
human whole brain specimens, tumor specimens, microscopic slides, notes and over 15,000 photographic 
negatives. The Cushing Center was developed in the Cushing / Whitney medical Library, Yale University, in 
2009 and designed to represent the embodiment of Harvey Cushing’s passion for meticulously recording, 
ordering, categorizing and interpreting information. The specimens were placed in the center after careful 
examination by a forensic scientist along with Cushing memorabilia, a number of rare books, illustrations, 
photography and donations from other notable physicians. SIGNIFICANCE In light of the modern era, 
anatomists, physicians and surgeons may forget or not even be aware of treasures like the Harvey Cushing 
Brain Tumor Registry in their own institutions. But, these are part of our heritage and add color and historical 
context to the anatomical, medical and surgical features, as well as their ongoing value for research. 
By building an historical center in our institutions, we can keep our own professional history as well as 
encourage others to donate their collections, telling all our stories and educating for generations to come.

PEARSON, JR.1, William G., B. Kyle TAYLOR2, Julie BLAIR3, Bonnie MARTIN-HARRIS3

1Dept. of Cellular Biology and Anatomy, Georgia Regents University, Augusta, GA 30912, USA. 2Medical 
College of Georgia, Georgia Regents University, Augusta, GA 30912, USA. 3Department of Otolaryngology, 
Medical University of South Carolina, Charleston, SC 29425, USA.
The functional anatomy underlying epiglottic inversion.

INTRODUCTION: Airway protection is a critical component of safe and effective swallowing with reduced 
epiglottic inversion being associated with swallowing impairment. Muscles underlying hyoid movement, 
laryngeal elevation, and tongue base retraction are thought to contribute to epiglottic inversion. To test 
this working hypothesis, coordinates mapped to anatomical landmarks delimiting functional groups of 
swallowing musculature were collected from Modified Barium Swallow Studies (MBSS) from subjects 
with normal and impaired epiglottic inversion.  Morphometric analysis of these coordinates was used to 
determine differences in the functional anatomy associated with normal and impaired groups. METHODS: 
A cohort of subjects was identified from patient records (n=92) and individually assigned an epiglottic 
component score (ECS) (0=complete inversion, 1=partial inversion, 2= no inversion) using MBSImP™© by 
two Speech-Language Pathologists. Two other investigators collected coordinates using Image J (http://
imagej.nih.gov/ij/) mapping the minimum and maximum excursion of the hyoid, pharynx, larynx, and 
tongue base as seen on MBSS.  Discriminant function analysis was performed using MorphoJ (http://www.
flywings.org.uk) to define shape changes associated with ECS.  Eigenvectors were used to indicate changes 
in muscle function associated with each ECS.  SUMMARY: Significant shape changes were found between 
groups: ECS 0-1 (p=.003), ECS 1-2 (p=.0007), and ECS 0-2 (p<.0001). Eigenvectors of shape change from ECS 
0 and 2 indicate that decreased base of tongue retraction and reduced laryngeal elevation are associated 
with impaired epiglottic inversion. Hyoid movement was not significantly changed between groups. 
The long pharyngeal muscles and styloglossus are implicated as targets for speech therapy to improve 
airway protection. CONCLUSIONS: Morphological analysis of coordinates mapping swallowing structures 
indicates that tongue base retraction and laryngeal elevation are associated with epiglottic inversion.  Hyoid 
movement alone did not compensate for these functional deficits in this study. (Imaging data acquired 
through the following grants: NIH/NIDCD 1K24DC12801, PI: Martin-Harris; NIH/NIDCD K23 DC005764-05, PI:  
Martin-Harris)

RAEBURN, Kazzara1, Danny BURNS1, Shane TUBBS1,2, Marios LOUKAS1 1Department of Anatomical Science, 
St Georges University, Grenada, West Indies 2Division of Neurosurgery, Children’s Hospital, Birmingham, 
Alabama, USA.
Cross-sectional sonographic assessment of the posterior interosseous nerve.
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INTRODUCTION: Posterior interosseous nerve (PIN) syndrome is a peripheral entrapment neuropathy with 
multiple etiologies including compression by ganglia, beneath the arcade of Froshe, aberrant blood vessels 
or tumors. Ultrasonography is currently an essential diagnostic test in the analysis of many peripheral 
neuropathies. The use of quantitative ultrasound measurements has been proven to be crucial in diagnosing 
common peripheral nerve palsies such as carpal tunnel syndrome. The aim of this study was to establish 
normal sonographic measurements of the posterior interosseous at the anatomical sites where the nerve 
is most likely to be compressed using live patients and cadavers. METHODS: The area of interest studied 
was the path of the posterior interosseous nerve as it dives between the two bellies of the supinator, as 
recent studies have revealed an noticeable diameter change at this position. A Logiq E ultrasound unit with 
a 12Hz linear array transducer was used to take cross sectional measurements of the posterior interosseous 
nerve immediately before and after entering the supinator on 50 healthy individuals and 30 cadaveric 
arms. The course of the posterior interosseous nerve was also evaluated in longitudinal section. Patients 
were screened and excluded if there were any indication of posterior interosseous nerve injury or history of 
trauma or surgery to the area. SUMMARY: The cross sectional area of the PIN immediately before entering 
the supinator ranged from 0.02 cm2 -0.03cm2 in live patients and 0.02cm2-0.04cm2 in cadaveric specimens. 
The cross sectional area of the PIN immediately after entering the supinator ranged from 0.02 cm2 -0.03cm2 
in live patients and 0.02cm2-0.03cm2 in cadaveric specimens. CONCLUSIONS: Establishing a normal range 
of values at probable areas of compression is an important aide to the prompt diagnosis of posterior 
interosseous nerve neuropathies.

RAMAI, Daryl1, Amit BHATNAGAR1, Shreya ARUMUGAM1, Kyle SMITH1, Petru MATUSZ3, Jerzy GIELECKI2, Maira 
SU PLESSIS1, R. Shane TUBBS1,4 Marios LOUKAS1,2, 1Department of Anatomical Sciences, St. George’s University, 
Grenada, West Indies 2Department of Anatomy, Varmia and Mazuria University School of Medicine, Olsztyn, 
Poland 3Department of Anatomy, Victor Babes University, Timisoara, Romania 4Pediatric Neurosurgery, 
Children’s Hospital, Birmingham, AL, USA.
Anti-atherogenic effects of myocardial bridging in the adult human heart.

INTRODUCTION: Myocardial bridging (MB) is a common anatomic variation of the human heart in which 
an epicardial coronary artery takes an intramural course within the myocardium. Studies have proposed 
that myocardial bridges offer a “protective effect” from atherosclerosis within the involved coronary 
artery. METHODS:  We examined 250 formalin-fixed human hearts with gross dissection and histologic 
and immunohistochemical techniques. The bridged arteries were divided into pre-myocardial, myocardial, 
and post myocardial segments. Atherogenic activity was assessed by comparing proliferative activity 
(Ki-67), smooth muscle -actin, and macrophages. In addition, atherosclerotic lesions were carefully 
categorized according to the Stary Classification. SUMMARY: The presence of myocardial bridges was 
confirmed in 92 hearts (36.8%). The most common location of a myocardial bridge was over the anterior 
interventricular artery in 38 (41.3%) hearts.  Overall, the bridged segments demonstrated weaker Ki-67 
activity, a decreased number of smooth muscle cells and macrophages, and lower modal Stary classifications 
for atherosclerosis severity as compared to pre and post-bridge segments of the same coronary artery. 
CONCLUSION: Atherosclerotic lesions in vessel sections deep to the myocardial bridges were found to be 
less developed in contrast to the pre and post-bridge segments of the same coronary arteries. Although 
the precise mechanism of atherogenic protection is unknown, it has been proposed that compression 
by the contracting myocardium stimulates the release of anticoagulant and growth factors, which could 
have a synergistic effect in protecting the endothelium from denudation, inflammation, and resultant 
atherosclerosis.

SAKAGUCHI, Hitomi1 FUJISHIRO2, Nao HAYASHI2, Kumiko YAMAGUCHI2, Kazuo SHIMAZAKI1, Takashi ONO1, and 
Keiichi AKITA2 1Orthodontic Science, 2Clinical Anatomy, Tokyo Medical and Dental University, Tokyo, 1138519, 
JAPAN.
Positional relationship between articular disc and condylar process.

INTRODUCTION. The lateral pterygoid muscle is generally accepted to be inserted into the pterygoid fovea 
of the condylar process. In addition, the muscle is inserted into the articular disc and plays an important 
role in the temporomandibular joint. However, the condylar process and surrounding structures are not 
fully understood. In this study, we precisely examined the positional relationship between the articular disc 
and the condylar process . METHODS. We investigated 30 halved heads from 16 Japanese cadavers. After 
observation of the impressions and ridges on the process by using the micro CT (SMX-100CT, Shimadzu, 
Kyoto, JAPAN), we dissected and removed the muscles to investigate areas of the insertions onto the process. 
We made slices from some specimens for histological observation. SUMMARY. The impressions shown by the 
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micro CT were observed on the anterior-medial surface of the condylar process, and the bony ridges were 
observed lateral to the fovea in all the specimens. The lateral pterygoid muscle was mainly inserted onto 
the medial two thirds of the anterior impression of the process. The capsule did not attach to the border of 
articular cartilage. The inferior part of the capsule was extended to the ridge which was situated lateral to 
the lateral pterygoid muscle. In Addition, The midmedial muscle bundle of the temporalis attached to the 
fibrous extension from the ridge. Among the muscles around the temporomandibular joint, the midmedial 
muscle bundle was the most lateral one attached to the condylar process. Lateral muscle bundles such as 
the main part of the temporalis were restricted to the articular disc. CONCLUSIONS. Based on the present 
results, the insertion area of the lateral pterygoid muscle was situated medial to the area that is generally 
described. The ridge would suggest the position for the attachment of the midmedial muscle bundle. The 
direction muscles inserted onto the articular disc and condylar process were different. We might reconsider 
the jaw movement.

SANGARI, Santosh K.1, Rosalinda GUCE1, Avelyn A. MALYANGO2, Ahmed N. KHAN1 and Estomih P. MTUI1.  
1Program in Anatomy and Body Visualization, Department of Cell and Developmental Biology, Weill Cornell 
Medical College, 1300 York Avenue, New York, NY 10065.  2Program in Anatomy, Department of Cell and 
Developmental Biology, Weill Cornell Medical College in Qatar, Qatar.
Human gross anatomy Weill Cornell dissection manual innovation on iBooks.

INTRODUCTION. Computer assisted instructions has long proven useful in the teaching of Gross Anatomy, 
particularly when it is accompanied by traditional lecture presentations/laboratory dissections and offers 
a visual impact when the image and text data are presented. The first homegrown Gross Anatomy Weill 
Cornell Dissection Manual on iBooks was developed during 2012 and 2013. Keeping in mind, the technology 
being utilized by the students and the limited time allocated to the Anatomy courses for the medical 
students, the Cornell Anatomy faculty accepted the challenge to develop the Weill Cornell Anatomy 
dissection manual through the iBooks Author software. DESCRIPTION. This session reports on the Human 
dissecting guide and learning options presented to the students on iBooks in the lab, their utilization by 
students and plans for the continued development of the resource. RESOURCES. The iBook Weill Cornell 
anatomy dissection manual describes the introductory bony landmarks followed by the description of the 
dissection instructions step by step for each individual lab. The dissection steps have interactive images, 
all taken from real dissections performed by the faculty and staff of the Program. The images can be made 
full screen, zoomed in and out to view the detailed anatomy. It also carries the checklist for the structures 
to be identified in each laboratory session.   SIGNIFICANCE. In a survey conducted at the end of course for 
First and Second year medical students in 2013, the “overall quality and usefulness” of the iPad Weill Cornell 
Dissection Manual on iBooks was 3.85 on a scale of 1-4 with 4 being excellent.  Additional data was collected 
on the effectiveness of subcomponents of the resource. The students found the dissection Manual very user 
friendly enabling the class to complete their dissection assignments in record time and with accuracy. Future 
plans include incorporating 3D technology and self-assessment tools in the resource.

SCOTT, Gabriel, Heather BALSIGER, and Thomas R. GEST. Department of Medical Education, Texas Tech 
University Health Sciences Center Paul L. Foster School of Medicine, El Paso, TX 79905, USA.
Patterns of innervation of the lacrimal gland.

INTRODUCTION. Parasympathetic stimulation of the lacrimal gland is responsible for tear production, and 
this innervation originates in the facial nerve. After synapse in the pterygopalatine ganglion, postsynaptic 
parasympathetic fibers travel within the zygomatic and zygomaticotemporal nerve (ZTN) into the orbit. 
As described and depicted in modern anatomy texts, ZTN then communicates with the lacrimal nerve 
(LN) posterior to the gland and then secretomotor fibers enter the gland. LN is purely sensory and passes 
through the lacrimal gland to reach the skin of the upper eyelid. The question arose as to why the ZTN 
would communicate with LN before entering the gland, and so this study was performed to gain a better 
understanding of the innervation of the lacrimal gland. METHODS. Seventeen cadaver heads were bisected 
for a total of 34 sides, which then underwent dissection of the superolateral orbital region to observe the 
course for the LN and ZTN. SUMMARY. Three variations of the course of the LN and ZTN were found. In 
twenty (60.6%) of the bisected skulls it was documented that the ZTN entered directly into the lacrimal 
gland with no communication with the LN. In twelve (36.4%) of the bisected skulls, ZTN had both a direct 
connection into the gland and a communicating branch with the LN. The communication often had several 
smaller branches that entered the gland directly. In only one (3.0%) bisected skull, ZTN communicated with 
the LN before entering the gland as it is commonly described in the anatomy texts. There was no statistical 
difference when accounting for gender or between the left and right orbit. CONCLUSIONS. Our study reveals 
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that ZTN usually takes a different course than that which is classically described. In less than 40% of the cases 
examined here, there was a communicating branch between ZTN and LN. A greater understanding of the 
typical courses of these nerves will help surgeons identify them more easily and avoid damaging them.

SWEENY Scott1, Jesse GORTNER1,Waylon PEARSON1,and Brion BENNINGER1,2. 1Medical Anatomy Center, 
Departments of Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University 
of Health Sciences, COMP–Northwest, Lebanon, OR. USA 2Departments of Orthopaedics and General 
Surgery, Samaritan Health Services, Corvallis, OR. USA.
Variable anterior jugular vein morphology and urgent airway procedures.

INTRODUCTION. Tracheostomies and cricothyrotomies are life saving procedures. The most variable 
anatomy during these procedures is the presence of a superficial vein, generally an anterior jugular vein 
(AJV). Current literature is inconsistent regarding its presence and variation. With the use of ultrasound 
(US), one could identify a midline superficial vein prior to procedures. The objective of this study was to 
investigate the morphology of the AJV and whether US can identify them in cadaveric tissue for training 
procedures. METHODS. Literature search was conducted regarding AJV morphology and in conjunction with 
airway procedures. Dissection of 50 anterior necks from embalmed donor cadavers (DC) was conducted 
to analyze the prevalence of AJV. US of recently deceased and embalmed undissected DCs (n=20) was 
performed. SUMMARY. Literature search of journals revealed fewer than 5 human studies reporting the 
morphology of the AJV, of which the largest study reported 83% bilateral, 13.5% unilateral, 6.2% midline, 
and 3% absent. Contemporary anatomy texts and atlas’ demonstrate bilateral AJV in 83%, 88%; single 
11%,11%; not mentioned or illustrated 22%, 0% respectively. DC dissection revealed bilateral 71%, single 
24%, 9% midline, total absence 5%. US of 20 undissected cadavers revealed 44% bilateral, 40% unilateral, 
28% midline and 16% absent. Tracheostomies are relatively common procedures, being received by 
approximately 10% of ICU patients on long-term ventilation. The inconsistency between the atlas and texts 
overwhelmingly showed a bilateral dominance, however this study and previous cadaveric studies reveal 
significantly varied morphology of the AJV system that could be damaged in an airway procedure, which 
can be identified with US. CONCLUSION. This study suggests inconsistencies of AJV morphology in the 
literature, which is supported by cadaveric dissection and US identification which could decrease morbidity 
during an invasive airway procedure.

VINCESLIO Eric1, Matthew NOBLE1, and Brion BENNINGER1,2. 1Medical Anatomy Center, Medical Anatomical 
Sciences, Neuromuscular Medicine, Family Practice, Western University of Health Sciences, Lebanon, OR, 
USA. 2Faculty, Orthopaedics, General Surgery, Samaritan Health Services, Corvallis, OR, USA.
Applying a novel US finger probe and FAST exam to identify structures of the abdomen and thorax with 
cadavers wearing personal armor.

INTRODUCTION. Personal Armor dates back to 1400 BC and has been implemented to protect the wearer 
from various injuries.  As weapons have advanced through the centuries, so too has the protective garments 
developed to minimize their affect.  Progress has similarly been made within the fields of medicine and 
currently using Ultrasound (US) stands at center stage.  US has a wide spectrum of uses and its utility in 
the area of trauma screening.  One such use is the Focused Assessment for Sonography for Trauma (FAST) 
exam.  This exam implements technology to identify free fluid in the spaces of perihepatic, perisplenic, 
pericardium, and pelvic regions. The objective of this study was to investigate if US can identify FAST exam 
structures on cadavers wearing personal armor. METHODS.  Literature research was conducted regarding US 
use with cadavers wearing personal armor.  Standard issue military flack jacket was placed on 10 cadavers 
and 3 healthy males.  Conventional and finger US probes were used to identify spaces of the FAST exam 
in the abdomen and thorax. SUMMARY. Literature research revealed no known articles regarding US use 
during FAST exam with personal armor on cadavers and in situ.  Conventional US probe was unsuccessful 
in identifying structures while wearing personal armor.  US finger probe was successful identifying FAST 
exam spaces in the abdomen and thorax with cadavers and in situ with armor. The ability to perform the 
FAST exam while wearing personal armor could potentially improve triage and delivery of health care in and 
around the battlefield.  Currently protective armor is removed to assess the injuries placing the patient at 
increased risk during evaluation and transport. This study revealed a valuable tool allowing safe assessment 
of spaces involved with life threatening injuries.  CONCLUSION. This study revealed a novel US finger probe 
could be successfully applied to identify FAST exam anatomy spaces in the abdomen and thorax while 
wearing protective armor.
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VINCESLIO Eric1, Kurtis WEBSTER1, and Brion BENNINGER1,2. 1Medical Anatomy Center, Medical Anatomical 
Sciences, Neuromuscular Medicine, Family Practice, Western University of Health Sciences, Lebanon, OR. 
2Faculty, Orthopaedics, General Surgery, Samaritan Health Services, Corvallis, OR.
Applying ultrasound sliding lung sign to cadaveric tissue of varied preparations: method of identifying 
endotracheal intubation and diagnosing pneumothorax.

INTRODUCTION. Sliding lung sign (SLS) is used to confirm correct endotracheal tube (ETT) placement 
after intubation, and to exclude a pneumothorax (PTX) in a critically injured patient. SLS is visualized as an 
ultrasound (US) transducer is placed on the 2nd intercostal space of the mid-clavicular line of the anterior 
thoracic wall to observe the “sliding” of parietal and visceral pleura during respiration. SLS has been 
commonly used to assess lung function since Rantanen NW first described it in 1986. The objective of this 
study was to investigate if SLS could be revealed on embalmed cadaveric tissue for use of ETT placement 
training and PTX assessment. METHODS. Literature search was conducted on US and anatomy journals 
and texts, regarding SLS using donor cadavers of varied preparations (DCVP). Intubation was conducted 
and confirmed with US prior and two weeks post embalming (n=10, 5M:5F) of DCVP. To maintain an 
open mouth, a block was placed between first molars to facilitate ETT placement once the DCVP were 
embalmed. Sonosite M-Turbo system using HFL50X probe and PaoLus system using biplanar finger array 
probe  was placed at the 2nd mid-clavicular, 4th axillary, and 6th lateral intercostal spaces of the thoracic 
wall to visualize SLS as the lungs were inflated manually using an Ambu bag. SUMMARY. Literature research 
revealed no known articles. Post intubation, SLS was visualized and recorded using both 2D and video 
mediums.  All preparations revealed the SLS, which indicated correct ETT placement and PTX exclusion.  ETT 
intubation and PTX assessment are important critical skills. Providing a training on human tissue outside 
critical care settings may improve procedure success and diminish user anxiety. In viable tissue, visualization 
of the SLS confirms correct ETT placement after intubation and PTX exclusion. CONCLUSION. This novel 
pilot study demonstrates SLS can be successfully conducted on recently deceased and DCVPs suggesting a 
valuable training method to assess life-saving procedures.

WARD, Peter J., West Virginia School of Osteopathic Medicine, Lewisburg, WV, USA.
An anatomy intensive elective - a competency-focused review of clinical anatomy prior to residency.

INTRODUCTION. To improve anatomy knowledge of our graduating medical students, the West Virginia 
School of Osteopathic Medicine (WVSOM) agreed to the creation of a 4th year clinical elective rotation, the 
Anatomy Intensive Elective (AIE). This elective includes anatomical dissection as well as assessments that 
address several core competencies articulated by the Accreditation Council on Graduate Medical Education.  
DESCRIPTION.  Students apply to the elective in the fall and applications are reviewed to assess their level 
of preparation and the appropriateness of suggested topics. Participants return to the WVSOM campus in 
the spring for two weeks of the AIE. They conduct a focused literature review to identify a procedure or 
issue to investigate through anatomical dissection. Following dissection, they prepare their findings and 
relate them to the review of literature. They create a short (12-15 minute) presentation to deliver before the 
campus community. A grading rubric is used to assess the accuracy of their knowledge, comprehension of 
the literature review, clarity of their presentation, and ability to communicate clearly and address questions.  
RESOURCES. The elective uses the gross anatomy laboratory and human donors to provide students the 
facilities to dissect a body region related to their topic.  A faculty member serves as facilitator to: identify 
a relevant clinical topic, plan a dissection related to it, and clearly prepare and present their findings.  
SIGNIFICANCE.  The AIE allows participants to expand their knowledge of clinical anatomy relating to their 
upcoming residency.  In addition to expanding their knowledge of anatomy, the AIE give teaching faculty 
meaningful and measurable assessments of their medical knowledge, interpersonal and communication 
skills, professionalism, and practice-based learning and improvement. Participants have indicated the AIE 
prepared them for residency in ways not addressed in our curriculum otherwise.

WESTLAKE Babe1, Brett OSTRANDER1 and Brion BENNINGER1,2. 1Medical Anatomy Center, Departments 
of Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University of Health 
Sciences, COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics, and General Surgery, 
Samaritan Health Services, Corvallis, OR. USA.
Posteromedial corner of the knee - integrating regional anatomy with the clinical arena to advance 
healthcare education and treatment delivery.

INTRODUCTION. Dysfunctional mobility is a common result from injuries sustained to the posteromedial 
corner (PMC) of the knee. Terminology of the PMC was introduced approximately thirty years ago and 
has become routine amongst musculoskeletal specialties. However, PMC borders and its contents are 
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inconsistent in the literature. The objective of this study was to investigate and identify borders and 
contents of the PMC. METHODS. Literature search was conducted regarding studies of the PMC. Dissections 
of 103 embalmed cadaveric knees were performed to identify bony landmarks and structures of the PMC. 
Ultrasound (US) was used to identify PMC structures on cadaveric and viable tissue. SUMMARY. Literature 
search revealed an inconsistency in PMC terminology, definition, boundaries and contents. Dissection 
revealed definitive bony landmarks and identifiable contents: medial meniscotibial and meniscofemoral 
ligaments, posterior horn of medial meniscus, posterior oblique ligament, semimembranosous, oblique 
popliteal ligament, capsule, deep/superficial MCL, medial retinaculum, pes anserine, saphenous nerve & 
vein, superior/middle genicular arteries and veins. Injuries to the medial knee are common and debilitating. 
Standardization of accurate morphology and terminology is essential for clinical communication and 
education. PMC is recognized terminology in musculoskeletal specialties, however borders and contents are 
inconsistent. Contemporary anatomy texts and atlases do not utilize PMC terminology. PMC structures are 
layered and interwoven. A single named structure may not be the only damaged structure in this system. 
Dissection revealed structure orientation from superior to inferior and posterior to anterior that can be 
visualized as a column rather than a corner. CONCLUSION. This study suggests a standardized classification 
of PMC structure organization, integrating anatomy and clinical terminology which can be successfully 
viewed with US.

WHIPP, Kylen P., Patrick M. KENNEDY, Zachary V. ANDERSON, Mackenzie J. CLARKSON, Jacob N. FOX, and H. 
Wayne LAMBERT. Neurobiology and Anatomy, West Virginia University, Morgantown, WV 26506-9128, USA.
Tarsal tunnel syndrome: Case studies involving variant leg muscles.

INTRODUCTION. When the tibial nerve is compressed as it travels deep to the flexor retinaculum, tarsal 
tunnel syndrome, or posterior tibial neuralgia, often results. Two variant leg muscles, flexor digitorum 
accessorius longus (FDAL) and peroneocalcaneus internus (PCI), have been noted for their involvement in 
this compressive entrapment neuropathy. When present, these variant muscles may act as space-occupying 
lesions within the tarsal tunnel, leading to numbness, paresthesia, and pain in the foot. However, low 
prevalence of these two muscles and discrepancies within the literature have led to confusion distinguishing 
between these muscular variants. METHODS.  317 cadaveric legs were dissected to identify variant leg 
muscles.  SUMMARY. 2 PCI and 2 FDAL muscles were identified and ways to differentiate between these two 
muscles were determined based upon their origin, course, location within the tarsal tunnel, and insertion. 
CONCLUSIONS. The course of these muscles through the tarsal tunnel helps distinguish between the FDAL 
and PCI muscles, as the FDAL lies medial to the flexor hallucis longus (FHL) and is located immediately 
superficial to the tibial nerve while the PCI lies lateral to the FHL, separating the PCI from the neurovascular 
bundle.  These results will help clinicians identify variant muscles involved with tarsal tunnel syndrome.

ZHAO Tansy Y, Daniel CHOI, Katherine CHIEN, Shannon L ROBERTS, Anne M.R. AGUR. Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada.
The musculotendinous architecture of subscapularis: a 3-D modeling study.

INTRODUCTION. The subscapularis (SSC) plays a critical role in normal shoulder biomechanics due to its 
large size and force generation capabilities. Force generation is dependent on the musculotendinous 
architecture and the balance between neuromuscular compartments. Although EMG studies have shown 
differential activation within the SSC, anatomical studies of the muscle’s architecture have had inconsistent 
findings. The purpose of this study is to investigate the musculotendinous architecture throughout the 
volume of SSC and to quantify the architectural parameters of the fiber bundles (FB) to determine if the 
SSC is functionally partitioned. METHODS. A Microscribe G2X Digitizer was used to serially digitize the 
FB and aponeuroses of the SSC in 12 formalin embalmed cadaveric specimens. The digitized data were 
reconstructed into 3D models using Autodesk® Maya™ and the architectural parameters (FB length/
pennation angle/physiological cross-sectional area (PCSA) /volume) were computed. The models and data 
were used to delineate partitions. SUMMARY. The SSC was found to be partitioned into superior, middle and 
inferior regions in 11 specimens and into superior and inferior regions in one. Partitioning was based on the: 
(1) attachment sites of the FB into separate tendons, which unit to form the larger common tendon; (2) FB 
arrangement, superior and middle were bipennate and inferior was parallel; (3) difference in architectural 
parameters, the middle region having the smallest pennation angle, volume and PCSA. CONCLUSION. The 
SSC was found to be anatomically partitioned into two or three regions suggesting that each region may be 
independently activated. Architecturally the inferior region’s parallel arrangement of FB may have a more 
important role in excursion than the bipennate superior part. The detailed results of this anatomical study 
make it possible to develop targeted ultrasound protocols to investigate regional differences in SSC function 
in vivo.
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BRADLEY, Aaron P.1, Audrey E. SNELL1, R. Shane TUBBS2,3, Marios LOUKAS3, Piotr B. KOZLOWSKI4, Anthony 
C. DILANDRO5, and Anthony V. D’ANTONI5,6. 1New York College of Podiatric Medicine, New York, NY 10035, 
USA; 2Pediatric Neurosurgery, Children’s Hospital, Birmingham, AL 35233, USA; 3Department of Anatomical 
Sciences, St. George’s University, Grenada; 4NEUROMEDLAB, Staten Island, NY 10314, USA; 5Division of Pre-
clinical Sciences, 6Department of Surgery, New York College of Podiatric Medicine, New York, NY 10035, USA.
A novel method of dissection and three-dimensional plastic casting to fabricate models of the articular disc 
of the temporomandibular joint.

INTRODUCTION. Dissector manuals often omit methods that describe removal of the temporomandibular 
joint (TMJ) articular disc. We designed a method to remove the TMJ disc without affecting its geometrical 
shape and fabricate a biofidelic plastic cast of the disc. RESOURCES. Thirty-four discs were dissected from 
eighteen formalin-fixed cadavers using a dissection method that required a bone saw, probe, scalpel, 
forceps, iris- and blunt-scissors to completely remove the disc. The model was fabricated using Smooth-
Cast 300 liquid plastic compound (Smooth-On, Inc., Easton, PA). DESCRIPTION. We removed all structures 
superficial to the masseter muscle and then transected it. A bone saw was used to remove the zygomatic 
arch, mandibular condyle, and to horizontally transect the mandibular ramus, allowing access for disc 
removal. The medial and lateral pterygoid muscles, sphenomandibular and stylomandibular ligaments, and 
joint capsule were removed to loosen the joint space. To release attachments and avoid disc damage, closed 
iris-scissors were scraped along the mandibular fossa from lateral to medial. After removing the disc, a 
plastic model was made as follows: 2 ounces of part A (diphenylmethane diisocyanate) and 2 ounces of part 
B (4,4’ methylene bis(phenylisocyanate)) Smooth-Cast 300 liquid plastic compound were measured in two 
separate mixing cups. Both parts were mixed for 3 minutes at 62°F until the liquid materialized into a pliable 
polyurethane elastomer, which was poured into the mandibular fossa. The shape of the disc was established 
using mild compression of the mandibular condyle. The substance set for 10 minutes and then the condyle 
and cast were removed. Anterior and medial aspects of the plastic disc were labeled. SIGNIFICANCE. 
Fabrication of biofidelic TMJ discs is relevant for bioengineers developing artificial discs for replacement 
surgeries. This dissection method can be used in anatomy labs to better demonstrate the articular disc.

CORBETT Rebecca1, Tyler ANDREA1, Eric VINCESLIO1, Matthew NOBLE1, and Brion BENNINGER1,2. 1Medical 
Anatomy Center, Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University 
of Health Sciences, Lebanon, OR, USA. 2Faculty, Orthopaedics, General Surgery, Samaritan Health Services, 
Corvallis, OR, USA.
Conducting FAST exam to identify spaces and cavities of the abdomen and thorax using a novel ultrasound 
finger array probe with variable cadaver preparations.

INTRODUCTION. Ultrasound (US) is the visual stethoscope of the human body. It has a wide spectrum of uses 
and its utility is increasing in healthcare screening, diagnosis and monitoring.  The Focused Assessment for 
Sonography for Trauma (FAST) exam is becoming commonplace in level I trauma units.  FAST exam identifies 
free fluid in the perihepatic, perisplenic, pericardium, and pelvic spaces. A comprehensive FAST exam of 
the thorax is novel. The objective of this study was to investigate if FAST exam spaces from the abdomen 
and thorax of variable prepared cadavers be identified using a novel finger biplanar array probe. METHODS.  
Literature research was conducted regarding US FAST exam with cadavers.  Novel US finger biplanar array 
probe was performed on conventional and Freedom Art embalmed cadavers (n=14) to identify spaces of 
the FAST exam in the abdomen and thorax. US images from the US finger biplanar array probe on healthy 
subjects was the control. SUMMARY. Literature search revealed no known studies regarding US FAST exam 
of the abdomen and extended thorax with cadavers or in situ. All spaces were identified on conventional 
and Freedom Art embalmed cadavers. Freedom Art prepared cadavers revealed images, which were easier 
to identify spaces and structures then conventional embalmed cadavers. The US FAST exam of the abdomen 
has proved to be a beneficial skillset. Training healthcare providers the US FAST exam with cadavers could be 
a valuable tool to develop or maintain skills, which most closely resembles the doctor patient examination 
interface. Cadaver preparation appears to affect the US image quality. This study confirmed a new finger 
biplanar array probe performed on the abdomen and thorax can enable anatomy teaching of cavity spaces 
where pathology is often detected. CONCLUSION. This study revealed a novel US finger biplanar array probe 
can successfully identify FAST exam spaces in the abdomen and thorax of variable embalmed cadavers.
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FUNK, Cindy, Jennifer MONTEMAYER, Jason WELLS, Walter BUCK, Rocky Vista University, College of 
Osteopathic Medicine, Parker, CO, USA.
Effectiveness of an electronic gross anatomy dissection manual for first year medical students.

INTRODUCTION.   An educational tool was created by Rocky Vista University anatomy faculty with the 
intent of enhancing medical student learning through preparation for cadaver dissection and review of 
anatomical structures.   An electronic anatomical dissection manual was created with links to cadaveric 
images of dissection techniques and structures.   DESCRIPTION.  The new dissection guide is an electronic, 
online version of our printed dissection manual with images of cadaveric structures linked to dissection 
directions.  The aim of the current study was to evaluate the effectiveness of this electronic dissector by 
analyzing student practical exam performance and student feedback.  RESOURCES. The electronic dissector 
was created with images from a faculty-prosected cadaver.  These images were labeled using Photoshop 
CS5.1 and hyperlinked to our dissection manual; allowing students to use this resource as both a preparatory 
and assessment tool.   The subjects for the evaluation portion of the study were first year medical classes 
from RVU.  Performance on practical exams as well as survey feedback was used to evaluate the usefulness 
of the new electronic dissector.  SIGNIFICANCE.  There was a significant improvement on the first anatomy 
lab practical exam for the class of students who has access to the new, electronic dissector.  Additionally, 
student feedback indicated that a greater number of students found the electronic dissector useful for 
laboratory preparation and review of structures after lab.  We believe an electronic dissector is a beneficial 
educational tool which enhances medical student learning associated with anatomy dissection in the first 
year of medical school.

HAINSWORTH, Nathaniel C. and Jonathan WISCO. Physiological and Developmental Biology, Brigham Young 
University, Provo, UT 84606, USA
Analyzing structural differences in quadriceps femoris tendon fibers using MicroScribe technology.

INTRODUCTION. Not all tendons in the human body are created equal; there may be structural difference is 
the way the fibers are oriented, arranged, and compartmentalized. These differences can be quantified and 
compared. METHOD. Using the digital imaging tool, MicroScribe, we can produce a 3D image of a tendon 
by recreating each individual tendon fiber and compare different tendons to each other.  These digital 
recreations of tendon sections give great insight to information such as the structure, orientation, and 
amount of fibers running through tendons. In this study, we have done this comparison with two sections 
of the same quadriceps femoris tendon, the quadriceps portion and patellar portion, looking for structural 
variance. SUMMARY. We have looked for and compared two major aspects in regards to specific fibers: the 
amount of fibers in a given space, and the directionality of the fibers. CONCLUSION. With results from this 
microscribing data, we hope to be able to more fully explain structural reasons that contribute to tendonitis 
and other tendon related pathologies. This research will potentially affect surgical procedures and other 
treatment of tendon injuries.

WAINMAN, Bruce, BAYER, Ilana. Education Program in Anatomy, McMaster University, Hamilton, L8N3Z5, 
Canada.
MacAnatomy: A unique web-based approach to the delivery of distributed anatomic education.

INTRODUCTION Effective clinical anatomy teaching involves integrating physical and digital resources in 
a meaningful way. This melding of educational materials is challenging in the face-to-face environment of 
the anatomy lab but expansion of programs to regional campuses creates unique demands for distributed 
resources. DESCRIPTION The growth in all Health Sciences programs as well as the development of three 
regional campuses of McMaster University’s Michael G. DeGroote School of Medicine necessitated the 
provision of a web-based system to access to anatomic educational materials only available in the main 
anatomy facility. RESOURCES The MacAnatomy project involved digitization, tagging and generation of 
metadata for our entire collection which involves over 3,000 prosections as well as other learning objects 
such as models, illustrations, radiologic images, purpose-built HD anatomy videos, lecture captures and 
standalone elearning modules. To deliver this material a custom CMS was built in Joomla which has 
approximately 6,000 pages and over 50GB of material. The entire project took 5 years and approximately 
7,000 hours to complete. SIGNIFICANCE The MacAnatomy site generates on average approximately 30,151 
pageviews from 13,000 visitors per month from various faculties including medicine, rehabilitation sciences, 
midwifery and nursing and delivers effective anatomic education in an anytime, anyplace format.
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ZARIWNY, Andrea1, Patricia STEWART2, Marc DRYER1, and Jodie JENKINSON1. 1Biomedical Communications, 
Institute of Medical Science, Faculty of Medicine, University of Toronto; 2Division of Anatomy, Department of 
Surgery, University of Toronto, Toronto, ON Canada. 
The invisible ear, visually simulated.

INTRODUCTION. The inner ear is difficult to convey with traditional teaching tools. Digital 3D models of this 
structure can be visually superimposed over illustrations or physical models with a handheld mobile tablet 
device equipped with an integrated camera to display hidden information.DESCRIPTION. To design and 
create an iPad app using Augmented Reality (AR) and provide an opportunity to create a digital graphic 
representation of hidden, or otherwise unavailable information, and incorporate it by means of a digital 
mobile device with the surrounding environment. RESOURCES. A high-resolution CT scan of a human 
petrous temporal bone provides the digital morphometric data of the bony labyrinth. This data is used to 
develop accurate illustrations and 3D digital and printed models of the structure using computer graphic 
rendering programs. An interactive AR iPad app is then developed to display these models by using the 
mobile device’s camera to detect appropriate visual triggers. SIGNIFICANCE. Learning about the inner ear is 
a significant challenge for medical students. It is a complex shape, small in size, and is buried in the dense 
bone of the petrous temporal region. The cochlea is a spiral tunnel of negative space, and it forms the bony 
labyrinth with the semicircular canals. The combination of a digital functioning real-time interactive AR 
animation with either a text-book illustration or a physical 3d printed model, yields a dynamic visuo-haptic 
learning tool. This tool will not only provide supplementary means of obtaining structural and functional 
information, it will act as a possible surgical simulation tool on complex anatomical subject matter.



page 69
continued on next page

Abstracts – Poster Presentations Session I
(listed by presenting author last name)

AKITA, Keiichi, Akimoto NIMURA, Hitomi FUJISHIRO, Hisayo NASU, Kumiko YAMAGUCHI, Masayo HARADA. 
Department of Anatomy, Tokyo Medical and Dental University (TMDU), Tokyo, 1138519, Japan.
Joint capsule attached to the extensor carpi radialis brevis origin with relation to the possible implications 
for the etiology of lateral epicondylitis.

INTRODUCTION. In order to identify the unique anatomic characteristics of the origin of the extensor carpi 
radialis brevis muscle (ECRB) and points of differentiation from other extensors and to clarify the specific 
relationships of the ECRB to the underlying structures. METHODS. We studied the origin of each extensor 
macroscopically for its muscular and tendinous parts; to identify the relationship between the ECRB origin 
and the deeper structures, we also examined the attachment of the joint capsule under the ECRB origin. 
Twenty three arms from 17 cadavers (10 males and 7 females) were used in this study (average age, 80y/o). 
SUMMARY. The ECRB simply originated as a tendon without any muscle, whereas other extensors originated 
as a mixture of tendon and muscle. At the anterior part of the ECRB origin, the thin attachment of the 
joint capsule (average width, 3.3 mm) lay deep to the ECRB and was distinct. However, at the posterodistal 
portion, the joint capsule, annular ligament, and supinator were intermingled and originated as a single 
wide sheet from the humerus (average width, 10.7 mm). The results of the present study may enhance 
magnetic resonance imaging understanding and may help clarify the etiology of the lateral epicondylitis. 
CONCLUSIONS. The anterior part of the ECRB origin was delicate, because the ECRB origin was purely 
tendinous, and the attachment of the articular capsule was thin compared with that of the posterodistal 
attachment. This thin attachment could be an initial factor leading to the development of lateral 
epicondylitis.

AL SAFFAR, Radi A. and Quentin A. FOGG. Laboratory of Human Anatomy, School of Life Sciences, University 
of Glasgow, Glasgow, G128QQ, UK.
Histologic analysis of triquetrohamate entheses.

INTRODUCTION. A detailed description of ligamentous attachments is key for accurate identification of their 
structure. Within the wrist, controversy exists over specific attachment sites and therefore the functional 
influence each ligament may have. This study aims to use histologic sections of key triquetrohamate 
ligaments to more accurately describe their attachments. METHODS. Fifty cadaveric specimens were 
dissected. The palmar triquetrm-hamate-capitate complex and triquetrohamate ligament were investigated, 
tissue blocks being removed that contained each. The specimens were processed and stained using a 
modified Masson’s Trichrome technique. SUMMARY. Each ligament had a clearly defined enthesis and 
ligament margins were well defined, with evidence of loose irregular connective tissue demarcating each 
margin. Entheses were consistently fibrocartilaginous. CONCLUSIONS. The histologic findings supported 
previous work in establishing a mechanically based definition of ligament. Through this ligament can be 
reproducibly identified and measured, reducing subjectivity and inaccuracy. These data demonstrate the 
true enthesial attachments of the investigated ligaments, suggesting prominent roles in wrist biomechanics.  
Application of similar investigative method is needed before a complete, anatomically well-informed 
biomechanical investigation can be undertaken. This information may lead to better selection of ligaments 
for surgical restoration, augmentation, or more appropriate sites for tissue transfers.

BARTON, Scott T.1, Mark D. GARY1, Maria C. SAVOIA2, David H. RAPAPORT3. 1Anatomical Services, Division 
of Medical Education, 2Division of Medical Education, 3Division of Anatomy, Department of Surgery, all at 
School of Medicine, University of California, San Diego, La Jolla, CA 92093, USA.
Maintaining a cadaver’s anatomical position during embalming: a device for limiting forearm pronation.

INTRODUCTION. In the anatomical position the forearm is supinated, the ulna and radius are parallel and 
the palm faces anteriorly. However, dissection of the forearm and hand in the anatomy laboratory is often 
difficult due to a natural tendency for muscle contraction resulting from embalming to cause the forearm to 
pronate. DESCRIPTION. Here we report the development of a device, which, when attached to the forearm of 
a fresh cadaver, counteracts the forearm pronation that occurs during embalming, holding it in supination. 
RESOURCES. The device is stainless steel and consists of two plates. An L-shaped, posterior plate is placed 
with its long axis is against the posterior surface of the hand and forearm. The short arm is positioned so 
that the gluteal region of the donor rests on it. In this way body weight stabilizes the device. The anterior 
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plate is rectangular and large enough to cover the hand and wrist. A bolt passes through a slot on the long 
axis of the posterior plate, between the third and fourth digits, and through a hole in the anterior plate. A 
knurled nut is finger-tightened to compress the hand between anterior and posterior plates. A slot in the 
posterior plate allows the anterior plate to slide along its length to obtain optimum positioning for limiting 
movement of forearm and hand. SIGNIFICANCE. The device has been used in our facility for about a year. 
Ongoing measurement of the extent of movement suggests that, while some pronation still occurs, it is 
significantly less than with no restraint. In the anatomy laboratory both faculty and students have found it 
easier to dissect the forearm and hand on treated cadavers and have had an enhanced experience. We are 
further testing the ability of the device to limit pronation to improve faculty and student satisfaction with 
this dissection.

CHOI You-Jin1, Jung-Suk KIM1, Young-Chun GIL2, Thavorn PHETUDOM3, Hee-Jin KIM1, Tanvaa TANSATIT3, and 
Kyung-Seok HU1. 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, Research Institute of Medical Science, Konkuk University School of 
Medicine, Seoul, Republic of Korea. 3The Chula Soft Cadaver Surgical Training Center and Department of 
Anatomy, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.
Anatomic considerations regarding the location and boundary of the depressor anguli oris muscle with 
reference to botulinum toxin injection.

INTRODUCTION. Hyperactivity of the depressor anguli oris muscle (DAO) can lead to a drooping of the 
mouth corner, which can give a sad, tired, or almost angry look in some patients. Botulinum toxin type A 
(BoNT) has recently been used to relax these hyperactive muscles. However, it is difficult to inject BoNT 
into the DAO because its medial border overlaps with the depressor labii inferioris, and its lateral border is 
adjacent to the risorius, zygomaticus major, and platysma muscles. The aims of this study were to determine 
the topography of the facial muscles at the mouth corner and to provide critical information for determining 
the safest and most effective DAO BoNT injection site. METHODS. Forty-two hemifaces from Korean and 
Thai adult cadavers were dissected. The relationship between the modiolus, medial and lateral borders of 
the DAO, and the most concave point of medial border of the DAO were noted. SUMMARY. The location 
of the modiolus was 11.0±2.6 mm (mean±SD) lateral and 8.9±2.8 mm inferior to the cheilion. The angle 
formed by the sagittal line passing through the modiolus (LV) and the line connecting the modiolus and 
the intersection point of the lateral border of the DAO and the mandibular border (LP2) was 44.7±13.7°. The 
angle formed by LV and the line connecting the modiolus and the most concave point of the medial border 
of the DAO (LP3) was 31.8±8.5°. CONCLUSIONS. These results suggest that the fan-shaped area bounded by 
LP2, LP3, and the mandibular border is the safest and most effective DAO injection site.

CLAYTON, II, Craig D.1, Kinnison J. EDMUNDS1, J. Cody WALDRON1 , Vince R.N. LABINPUNO1, Geoffrey DORIUS2, 
Luke SANDERS2, David A. MORTON2, and Jonathan J. WISCO1,2. 1Brigham Young University, Provo, UT 84602, 
USA; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
Mapping of lingual nerve branches that emerge from the sublingual gland to innervate the lingual 
mandibular gingiva.

INTRODUCTION. The common oral cavity dissection performed in educational settings overlooks the 
many minute branches of the lingual nerve with the purpose of focusing on the submandibular duct and 
lingual nerve. A recent cautious dissection revealed small branches of the lingual nerve that emerge from 
the sublingual gland to innervate the lingual mandibular gingiva that are not described in well-known 
atlases of human anatomy and clinical journals. METHODS. A minimally-invasive dissection technique was 
developed, performed, and completed on the oral cavity of five cadaveric specimens in order to conduct 
further research as to the commonality of the undocumented nerve course. The nerves were photographed 
and then mapped using a 3D MicroScribe. Data were then imported into Autodesk Maya, to produce a 
three-dimensional (3D) model of each specimen. SUMMARY. The lingual nerve enters the oral cavity near 
the postero-lateral surface of the tongue and sends nerve branches into the lingual mandibular gingiva, 
posterior and medial to the third molars. Continuing anteriorly, various other small branches innervate the 
posterior section of the sublingual gland, the tongue, and the anterior section of the sublingual gland. The 
anterior nerve branches emerge from the sublingual gland to innervate the lingual mandibular gingiva. 
CONCLUSION. Twenty-six more cadaveric specimens are currently being analyzed for the aforementioned 
innervation pattern. Documentation of this unique nerve path will benefit the student and doctor with a 
more replete knowledge of the oral neural anatomy. New anesthetic techniques, utilizing this nerve course, 
may be developed to more effectively or selectively block the anterior teeth as well as block the lingual 
nerve to produce a conducive work environment for the dentist.
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CLOUGH, Rich W., Jim W. FEIMSTER, Katherine E. McKenna, Jake PARKE, and Natalie S. VISCOMI. Department 
of Anatomy, Southern Illinois University School of Medicine, Carbondale, IL 62901, USA.
The tacit worth of dissection: clinical-anatomy enhanced by postmortem clinical findings, variations and 
targeted dissections in the medical anatomy lab.

INTRODUCTION. During preclinical training, students are provided a unique theatre in the anatomy lab to 
reflect upon and discover normal anatomy, anomalous variations, disease or trauma-induced disruptions, 
and often times, pre-mortem clinical interventions as exist in modern humankind. Likely similar to others, 
students in the SIU medical anatomy lab have discovered a variety of anecdotal findings that serve to 
enhance interest in clinical anatomy. Additionally, we find that student professionalism and compassion are 
enhanced by such findings, as we routinely discuss their clinical significance prior to death.  RESOURCES: 
Using existing cadaver resources and across several years duration, the authors have cataloged a wide 
variety of different anectdotal ‘findings’ and several learning-issues developed from them. DESCRIPTION. 
Routine and more targeted dissections have revealed (as examples): coronary arterial bypass surgeries; 
anomalous muscles in the lower extremities; a 4th stage vaginal prolapse with a rectocele; intra-tracheal and 
intragastric plastic baggies containing food that caused asphyxiation in a patient with dementia; duplicate 
and hypertrophied suprahyoid muscles; cardiac pacemakers, intra-spinal pain pumps; craniotomies for brain 
surgery; breast and penal implants; hemorrhagic cerebral strokes; lung disease; arterial sclerotic plaques; 
tumors; aortic aneurysms; hernias; hepatic cirrhosis; and many others.  SIGNIFICANCE: Findings such as these, 
in the contexts of 1) teaching clinical anatomy, and 2) helping to instill professionalism and empathy are 
extraordinarily instructive. The authors reason that findings such as these in the medical anatomy lab help 
bring ‘the clinic’ and the patient, into the lab and markedly increase the tacit worth of learning by cadaveric 
dissection. (Supported by SIU School of Medicine).

GEOSLING, Brandon M., and Anthony B. OLINGER.  Department of Anatomy, Kansas City University of 
Medicine and Biosciences, Kansas City, MO 64106, USA.
Using the deltoid tubercle on the clavicle as a palpable landmark to simplify subclavian vein cannulation.

INTRODUCTION: Placement of a central line within the subclavian vein is a common procedure done for 
the treatment of patients. There are many palpation techniques used to properly locate the subclavian 
vein for accurate placement of a central line. This study aims at investigating the possibility of simplifying a 
cannulation procedure by using the deltoid tubercle as a reliable palpable landmark. METHODS: 23 cadaver 
clavicles were used for this study. The skin, muscle and all other structures were removed to completely 
expose the deltoid tubercle. Measurement, in millimeters, was taken from the tip of the deltoid tubercle to 
the medial aspect where the deltoid tubercle meets body of the clavicle. SUMMARY: A total of 18 left and 16 
right clavicles were examined. We observed a palpable deltoid tubercle in all but two cadavers; with 11 left 
and right deltoid tubercles measuring greater than 3mm. CONCLUSION: Based on this cadaveric study and 
other studies before it, the deltoid tubercle can be a fast, useful and accurate landmark for subclavain vein 
procedure, but the physician must be skilled in other ways of measure in those with an absent or impalpable 
deltoid tubercle.

HORN David1, Hemra CIL1,2, Jean-Louis HORN1,2, and Brion BENNINGER1. 1Medical Anatomy Center, 
Departments of Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University 
of Health Sciences, COMP–Northwest, Lebanon, OR. USA. 2Department of Anesthesiology, Perioperative and 
Pain Medicine, Stanford University Medical School, Stanford, CA. USA.
Proximal adductor canal - a thoroughfare or a separate space.

INTRODUCTION. Regional nerve blocks of the lower limb have become part of routine surgical care. 
Regional nerve blocks are evolving and require detailed knowledge of anatomy to place anesthetic for 
optimal nerve affects. Knee surgery, especially replacements, is one of the most common joint surgeries 
performed. Adductor canal (AC) blocks are gaining popularity, attempting to block saphenous nerve 
within the canal. The proximal AC morphology is not described in detail. There is controversy of the AC 
and outcome of patients. The objective of this study was to investigate the morphology of the AC and its 
contents to reveal detailed anatomy aiding clinicians. METHODS. Literature search was conducted regarding 
the morphology, contents, and blocks of the AC. Dissection of 35 cadavers was performed to analyze the AC 
and contents. Ultrasound was conducted on cadaveric tissue and used to inject 30 ml of fluid into the lateral 
femoral triangle. SUMMARY. Literature search revealed inconsistency regarding terminology and detailed 
anatomy of the proximal AC. Dissections revealed continuous space between the femoral triangle and AC. 
AC dissections revealed 3 compartments; femoral channel (FC), femoral nerve canal (FNC), and femoral 
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vascular canal (FVC). Ultrasound was successful in identifying the femoral nerve and fluid tracking freely 
from the femoral triangle in the AC. Detailed knowledge of distal femoral triangle and proximal AC is critical. 
Continuation between distal femoral triangle and proximal AC was revealed, causing the authors to suggest 
the term FC. Motor nerve to the vastus medialus was within its own canal which we suggest is termed the 
FNC. The femoral vein and artery were encased in a sheath and therefore we suggest FVC. The Saphenous 
nerve consistently traveled on the anterior surface of the FVC within the space termed the FC. CONCLUSION. 
This study revealed 3 detailed spaces (FC, FNC, FVC) within the current term of the AC which suggests a 
more accurate terminology.

JACKSON, Jon and S. Haris ALI  University of North Dakota School of Medicine, Grand Forks, ND 58202 USA.
Teaching by repeated testing - a further study of question types in a radiological anatomy paradigm.

INTRODUCTION: Researchers in cognitive science have shown that repeated testing may be as effective or 
better than repeated study at fostering learning of complex new material, from mathematics to Swahili.  
We have extended these previous findings into the realm of the undergraduate anatomy cadaver lab, the 
teaching of radiological anatomy, and how to translate 2D images from a screen into a 3D understanding 
of cadaver anatomy. We have further sought to understand how a certain type (or types) of questions 
best enhance learning in our low–stakes “repeated retrieval” assessments. We hypothesized that in an 
undergraduate anatomy course, topics repeatedly tested through free response (FR) questions would 
be recalled better than would those topics repeatedly tested through multiple choice questions (MCQs). 
METHODS: Radiologic anatomy topics were randomly assigned to be tested by either FR or MCQ questions. 
We gave short “radiological anatomy” quizzes in 3 of the first 4 lab sessions of 6-8 session curricular units. 
The quizzes were followed by a 5-10 minute debriefing session over the images and student questions. 
The average “washout period” between last quiz and the end-of-unit exam was 13 calendar days. This 
study switched the topics that had been previously tested via multiple choice questions into free-response 
questions. RESULTS: Even when the mode of questioning the topics were switched, the improvement of 
average recall performance on topics tested by FR questions between quizzes and unit exam remained 
significantly better than the performance improvement on topics tested by MCQs (mean difference = 
9% p≤0.001).  CONCLUSION: Our results confirm the utility of repeated testing as a way to foster student 
learning. Differences in improvement as a function of question type support our earlier conclusion that 
there may be differences in learning that emerge from using open ended rather than multiple choice 
questions in our quizzes. Additional evaluation of our data is required to determine if and how this in turn 
correlates with overall mastery of the subject matter.

JORGENSEN, Adam1, Brett GARDINER1, Scott ROBISON1, H. Wayne LAMBERT2, David A. MORTON3, and 
Jonathan J. WISCO1,3. 1Brigham Young University, Provo, UT 84602, USA; 2West Virginia University School of 
Medicine, Morgantown, WV 26506, USA; 3University of Utah School of Medicine, Salt Lake City, UT 84132, 
USA.
Application of the Sihler’s technique to expose cardiac plexus fibers.

INTRODUCTION. Arrhythmia is a serious heart condition that affects 14 million people in the United States, 
and is characterized by irregular frequency of atrial and ventricular beats. Although cardiac ablation has 
been effective for ameliorating arrhythmia in regions of the heart that are commonly affected, the method 
could be improved, especially for non-commonly affected regions of the heart, by providing a data-driven, 
statistical map of cardiac plexus innervation of the myocardium. We have started the production of a 
three-dimensional (3D) atlas based on the mapping of cardiac plexus nerve fibers through translucent 
myocardium. RESOURCES. We have acquired two, pathology-free human cadaveric heart specimens from 
the from West Virginia University School of Medicine (WVUSOM) Human Gift Registry, performed high 
resolution Magnetic Resonance Imaging (MRI) on the specimens in the BYU MRI Research Facility (MRIRF), 
and started Sihler’s stain. DESCRIPTION. We have reconstructed the MR images of the specimens to serve 
as 3D model scaffolds for the nerve fibers. To this point, Sihler’s Stain has rendered the myocardium of 
the heart translucent, while the cardiac plexus fibers have developed an opaque white tone. The nerves 
distinguish easily from cardiac muscle tissue and are in preparation for 3D photography. SIGNIFICANCE. 
Sihler’s stain for 3D visualization of cardiac nerve fibers has revealed the intricate architecture of the 
cardiac conduction system. In future studies, we will create heat maps of spatially registered nerve models 
to visualize the areas of highest probability of fiber locations. The resulting atlas will depict the cardiac 
plexus nerve fiber locations throughout the heart myocardium, allowing for greater accuracy in ablation 
procedures.
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KHALIL, Mohammed K.1, and Jonathan D. KIBBLE2. 1Department of Biomedical Sciences, School of Medicine, 
University of South Carolina-Greenville, Greenville, SC 29605, USA; 2Department of Medical Education, 
College of Medicine, University of Central Florida, Orlando, FL 32827, USA.
Student’s perceived value of NBME Progress Tests used to evaluate basic science curriculum.

INTRODUCTION. NBME progress tests (PT) were implemented to help students’ monitor their learning 
progress of an integrated basic science knowledge in preparation for USLME Step 1 examination, and to 
validate our internal examinations. This study assesses students’ perceived value of 5 comprehensive tests 
completed by two classes of medical students. METHODS. Qualitative data were collected from 84 students 
(32 class of 2013 and 52 class of 2014) using a questionnaire to assess strategies used in implementing the 5 
progress tests and their perceived benefits. Additionally, students reflect on the adequacy of anatomical and 
physiological sciences in our integrated curriculum. Quantitatively, the midterm and final examinations of 
the structure and function module, and the progress tests were correlated with USLME Step 1 examinations. 
SUMMARY. Progress tests are perceived to help students prepared for USLME Step1 by the familiarity with 
question styles and format (51%), monitoring the progress of learning (38%), and practice timing and pacing 
(15%). Most students used Q-banks (%75) and review books (%53) to prepare for USMLE Step 1 examination. 
Students perceived the last progress test to be the most helpful test. Statistically significant correlations 
were observed between the USMLE Step 1 and the midterm and final structure and function module exams, 
as well as between the USMLE Step 1 scores and progress test trials 3,4,5 (range of r-values 0.63 - 0. 78). 
CONCLUSION. Progress tests are perceived to supplement formative assessments in guiding future planning 
and learning, as well as identifying gaps in basic science curriculum and validating internal examinations.

LACHMAN Nirusha, Sara PENKAVA and Wojciech PAWLINA. Departments of Anatomy and Surgical Services, 
College of Medicine, Mayo Clinic, Rochester MN, USA.
Dissection-based curriculum for surgical first assistants: teaching surgical anatomy in the interprofessional 
learning environment.

INTRODUCTION.  Surgical first assistants (SFAs) are integral members of the surgical team who require 
technical skill and anatomical knowledge to facilitate outcomes of surgical procedures. Technical advances 
in surgery have necessitated SFAs to assist in the advanced visualization and hemostasis of the operating 
field, harvest surgical grafts, perform closure of incisions, and apply various wound dressings.  Standard 
curricula for SFA programs are primarily technique focused and provide basic knowledge in anatomy and 
physiology with limited access to anatomy dissection laboratory. Recently, Mayo Clinic developed SFA 
anatomy curriculum based on cadaver dissection that integrates knowledge and skill based competencies 
within an interprofessional learning environment.DESCRIPTION. SFA Anatomy is designed to prepare 
students for the surgical suite by providing them with a basis for understanding surgical anatomy and 
operative technique.  Total course (72 hours over 6 weeks) includes interactive team-based learning 
sessions (16 hours) and whole body dissection (56 hours). Concepts are focused on surgical landmarks 
and structural relationships with opportunity to practice basic surgical skills such as vein harvesting, use 
of specific retractors and suturing.  Course competencies are evaluated by audience response system 
(10%), laboratory practical testing (40%), written examinations (30%), peer evaluation (10%), and faculty 
evaluation (10%).RESOURCES.   Interprofessional teaching team consists of anatomy faculty, certified surgical 
assistant instructors, 3rdyear medical student teaching assistants and surgery residents. In addition, weekly 
sessions detailing operative techniques (e.g,. inguinal hernia repair) are presented by surgeons and senior 
residents. Students use variety of resources including “Gray’s Basic Anatomy” textbook by Drake et al., 
with a recommended list of surgical texts and online resources. SIGNIFICANCE.  Graduates of the Surgical 
First Assistant Program enter clinical training with understanding of the anatomy relevant for surgical 
approaches.  They are better prepared to learn technical skills that complement that of a surgeon’s and the 
anatomical knowledge to apply them effectively.

MASSIE H. Jesse, Barbara J O’KANE. Department of Oral Biology, Creighton University School of Dentistry, 
Omaha, NE 68102, USA.
Primary culture of oral mucosa using the direct explant technique.

INTRODUCTION. This investigation was a pilot study to determine the feasibility of using a direct explant 
technique to isolate mesenchymal stem cells (MSCs) from gingiva removed from extracted teeth. The long-
term goal of this research is to identify an easily obtainable and reproducible source of MSCs that could be 
used to develop new and innovative therapies for bone loss due to periodontal disease in the oral cavity. 
METHODS. Attached gingiva was excised from extracted teeth obtained from Creighton University’s Oral 
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Surgery Clinic. The tissue was cut into small fragments and placed into collagen-coated plates with media. 
The cultures were incubated at 37 degrees Celsius with 5% CO2 in air. Once significant numbers of cells had 
migrated from the explants, they were transferred into T25 flasks and expanded until adequate numbers 
were obtained for analysis. Flow cytometry for CD45-/Stro-1+ cells, CFU-F, osteoblast differentiation 
and immunofluorescence for cytokeratin and vimentin assays were performed. SUMMARY. This study 
demonstrates that attached gingiva is a suitable source for both epithelial and fibroblast/mesenchymal 
cells. Fibroblasts and keratinocytes were successfully harvested for analysis. Initial characterization did not 
demonstrate the presence of MSCs using conventional assays. Further analysis is in progress to determine if 
the fibroblastoid cells are mesenchymal stem cells or a more differentiated population of transit amplifying 
cells. CONCLUSIONS. The direct explant technique is an acceptable method for obtaining cells from small 
tissue samples obtained from teeth that are typically discarded. If the presence of MSCs is confirmed, it will 
be possible to manipulate them to differentiate into osteoblasts, which are the cells responsible for bone 
development. The use of MSCs as a biological therapy has clinical applications for both dental and medical 
science. (Sponsored by the Oral Biology Graduate Office at Creighton University)

NOBLE Matthew1, Eric VINCESLIO1, and Brion BENNINGER1,2. 1Medical Anatomy Center, Departments of 
Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University of Health 
Sciences, COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics, and General Surgery, 
Samaritan Health Services, Corvallis, OR. USA.
Use of ultrasound to identify foreign bodies in variable cadaver preparations.

INTRODUCTION. Ultrasound (US) is the visual stethoscope of the future which is being utilized in many 
specialties with increasing momentum. US is portable, associated with a fast learning curve, non-invasive, 
cost-effective and can be invaluble clinically. Ultrasound has a wide spectrum of use in diagnostic imaging. 
One use is identifying foreign bodies (FB) in soft tissue. FB’s most commonly penetrate soft tissue during 
traumatic events, and their identification can prevent further damage.  Medical students have been trained 
to use US successfully to identify structures of donor cadavers (DC). The objective of this study was to use 
ultrasound to identify different FB’s in two separate preparations of DC. METHODS. Literature research 
was conducted regarding use of multiple US probes identifying FB’s in DC preparations. Metal, wood, and 
rock fragments equivocal to those found as common debris in trauma were placed in the calf muscle of 
traditionally embalmed cadaveric tissue and in the calf muscle of Freedom art embalmed cadaver tissue 
prior to US. Multiple US probes types were used. SUMMARY. Literature research revealed no known studies 
regarding identifying FB’s in DC using multiple US probes with variable preparations. Both preparations of 
cadaveric tissue allowed for visualization of the Foreign Bodies. The traditionally embalmed cadaveric tissue 
contained more air and was less compliant. Freedom art tissue was more compliant and contained less 
air. The use of Freedom art embalming yields more lifelike tissue leading to less air trapped in tissue and is 
better for ultrasound imaging. Training healthcare personal to identify Foreign Bodies in Freedom art tissue 
allows for better imaging and a more effective educational process. CONCLUSION. This study revealed that 
Freedom art embalming of cadavers allows for superior US imaging of soft tissue and Foreign Bodies when 
compared with traditionally embalmed cadavers.

PFEIFFER, Jacob F., Devon S. BOYDSTUN, Clive C. PERSUAD and Anthony B. OLINGER. Department of 
Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 64106, USA.
Anomalous branching of the celiac trunk and superior mesenteric artery.

INTRODUCTION: This report describes an alternative branching pattern of the celiac and superior mesenteric 
arteries and their branches. The celiac trunk classically produces the splenic, left gastric, and common 
hepatic arteries. The common hepatic then produces the gastroduodenal and right gastric arteries then 
continues as proper hepatic artery. The gastroduodenal artery produces the right gastro-omental and 
superior pancreaticoduodenal arteries. The splenic artery produces the left gastro-omental and short 
gastric arteries. The left gastric artery produces an esophageal branch. The superior mesenteric artery 
classically produces the middle and right colic arteries, and the ileocolic artery, as well as jejunal and ileal 
branches.   RESOURCES: Upon routine cadaveric dissection of the arterial supply in the peritoneal cavity an 
anomalous branching pattern of the celiac and superior mesenteric arteries was discovered. DESCRIPTION: 
The celiac trunk and superior mesenteric artery arose from a common trunk. This common trunk produced 
the common hepatic artery, splenic artery, and superior mesenteric artery. The splenic artery gave rise to 
the left gastric artery, a branch to the colon, the left gastro-omental, as well as an arterial loop that sent a 
branch to the pancreas. Left gastric artery produced a small branch to the thoracic diaphragm. The common 
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hepatic artery gave rise to the proper hepatic artery, the right gastric artery, and the gastroduodenal artery. 
The right gastro-omental artery arose from the gastroduodenal artery. The right gastric artery also gave off 
an esophageal branch and a branch to the stomach. SIGNIFICANCE: These findings are clinically relevant 
to surgeons and gastroenterologists who should be aware of the potential for this type of anomalous 
branching to the stomach, liver, gall bladder, pancreas and spleen.

RICHARDSON-HATCHER, April1, Matthew HENSLEY2, Joey CALDER2, George GOSHUA2, Ivy CHENG2, Callie 
DOWDY2, Doran K. SONG2, and Samantha SKINNER-HALL2. 1Anatomy & Neurobiology Department, University 
of Kentucky, Lexington, KY 40536, USA; 2College of Medicine, University of Kentucky, Lexington, KY 40536, 
USA.
The Anatomy Mentor Program: evolution of student-directed learning and mentorship.

INTRODUCTION. The transition to first-year gross anatomy in a medical school curriculum can be challenging 
for some students. The rigor and speed of a new medical curriculum requires effective study skills and 
time management beyond that of previous studies. DESCRIPTION. To design a mentor program that eases 
the transition for first-year medical (M1) students by establishing relationships with second-year medical 
(M2) students who have completed the anatomy coursework successfully. The Anatomy Mentor Program 
provides new students with various mentor-led opportunities for testing their knowledge of anatomy 
content and identification skills prior to the first exam. RESOURCES. Each year 30 M2 student mentors were 
paired together to lead a small group (~8) of M1 students during the gross-anatomy block, particularly the 
first three weeks of the course. Mentors met with M1 students for an introductory session with study tips 
during which they exchanged contact information for future meetings. M2 students administered a practice 
quiz followed by discussion of the content. M2 students organized and facilitated cadaver lab review 
sessions during which mentors answered questions and actively quizzed the M1 students. Feedback from 
mentors and mentees has been used to enhance the Anatomy Mentor Program each year. SIGNIFICANCE. 
The Anatomy Mentor Program has assisted M1 students in their transition to coursework in medical school 
by creating opportunities for M1 students to interact and learn from M2 students. In addition, M2 mentors 
gain experience in mentoring early on in their professional careers and have opportunities to actively review 
cadaver anatomy. Results from mentors and mentees regarding the effectiveness of  various components 
of the Anatomy Mentor Program over time will be discussed as well as changes made to the program in 
response to specific feedback.

RIZZOLO, Lawrence J.1, M. Kennedy HALL2, Ali MIRJALILI3, and Christopher MOORE2. 1Department of Surgery, 
Yale University, New Haven, CT 06520, USA; 2Department of Emergency Medicine, Yale University, New 
Haven, CT 06520, USA; 3Department of Anatomy, University of Otago, Dunedin, New Zealand.
Identification of the middle lobar fissure (MLF).

INTRODUCTION: The middle lobar fissure (MLF) is a hyper-echoic feature of the liver that sonographers 
use as a landmark to connect the gallbladder with the hepatic portal triad, but no reports in the literature 
define what the MLF actually is. The MLF appears to be related to the principal fissure of the liver, a plane 
that includes the middle hepatic vein and essentially divides the territories of the left and right hepatic 
arteries. The goal of this study was to identify the MLF. METHODS: Livers were obtained from medical 
school dissections that left the portal triad and gallbladder undisturbed. The liver was removed and the 
gallbladder freed from its fossa. The organ was submerged in water and sonograms obtained with the 
gallbladder in place and reflected from its fossa. The connecting stalk of the gallbladder, which includes 
the cystic duct, was removed, sectioned and stained with either hematoxylin-eosin, periodic acid-Schiff, 
or Masson’s trichrome. The principal fissure was located by textbook descriptions and divided. Magnetic 
resonance imaging was used to image the liver and gallbladder. SUMMARY: In most specimens, the 
gallbladder was connected to the portal triad by a long stalk that resided in a narrow groove of the liver. 
The groove bordered the principal fissure, as defined by the middle hepatic vein. When the connecting stalk 
was removed from the groove, the hyper-echoic signal disappeared. In roughly a third of the specimens 
the connecting stalk was very short and an MLF was not detected. Notably, a common rule of thumb is that 
~30% of patient sonograms lack an MLF. Histology revealed that most of the stalk was composed of fat, 
and the wall of the cystic duct exhibited bundles of tubular structures. CONCLUSIONS: The MLF is an extra-
hepatic structure composed of the cystic duct along with fat and blood vessels. The most likely candidate 
for the echoic signal is the cystic duct with its spiral valve of Heister and complicated structure of its wall.
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ROBERTS, Shannon L.1, Eldon Y. LOH2, Robert S. BURNHAM3, and Anne M.R. AGUR1.  1Division of Anatomy, 
Department of Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada. 2Department of Physical 
Medicine and Rehabilitation, Western University, London, ON N6C 5J1, Canada. 3Division of Physical 
Medicine and Rehabilitation, University of Alberta, Edmonton, AB T5G 0B7, Canada.
Cannular placement for radiofrequency nerve ablation: Is ultrasound feasible?

INTRODUCTION. Sacro-iliac joint (SIJ) pain is commonly treated with radiofrequency ablation of the lateral 
branches of the posterior rami of S1-S3. This procedure is traditionally done with fluoroscopic guidance, 
which involves radiation exposure. In contrast, ultrasound (US) is an easily accessible, low-risk imaging 
modality that could be used to place the cannulae. However, the accuracy of cannula placement has not 
been reported. The purpose of this pilot cadaveric study is to investigate the feasibility of using US to place 
cannulae relative to the lateral branches of S1-S3. METHODS. Two experienced clinicians used US to place 
cannulae as close as possible to the S1-S3 branches innervating the SIJ, using the lateral sacral crest as a 
landmark, in three fresh cadaveric specimens. The lateral branches of S1-S3 that innervate the SIJ were 
exposed and digitized (Microscribe™ 3DX Digitizer) along with the cannulae. A 3D model was reconstructed 
(Autodesk® Maya® 2013) from the digitized data for each specimen and used to quantify the distances of the 
cannulae from the lateral branches and lateral sacral crest. SUMMARY. Cannula placement was on average 
0.80-5.58 mm medial to the lateral sacral crest.  Two needles were placed directly over the posterior sacral 
foramina, where both medial and lateral branches are present, and the remainder of the needles were 
0.43-4.99 mm from the lateral branch. The S2 and S3 cannulae were most accurately and reliably targeted 
at the lateral sacral crest, whereas S1 was more variable in placement. CONCLUSIONS. The findings of this 
pilot study suggest that it is feasible to use US to place cannulae accurately relative to the lateral branches 
of S2 and S3 at the lateral sacral crest. The lateral branch of S1 would also be ablated at the S2/S3 levels, as 
it contributes to a fine nerve plexus in that location. Further investigation using a variety of landmarks is 
necessary to identify optimal cannula placement for nerve ablation.

ROSENTHAL, Oren D., and Francis J. LIUZZI. Lake Erie College of Osteopathic Medicine (LECOM), Bradenton, 
FL, 34211, USA.
Students’ attitudes about collaborative work on clinical anatomy cases before and at the end of a human 
clinical anatomy course.

INTRODUCTION. We examined students’ attitudes regarding collaborative work on clinical anatomy cases 
during medical gross anatomy laboratory sessions. Additionally, we were interested in observing if their 
attitudes changed during the course. Resources included prosected cadavers, anatomic models, textbooks, 
atlases, computer based anatomy, and radiographs. Students collaborated to answer case based anatomy 
questions in assigned groups once per week and were permitted to use all resources. Each group printed 
their answers on one paper and submitted the paper. METHODS. Online surveys were sent to the first 
year osteopathic medical students both before the course began and during the final week of a 10-week 
human clinical anatomy course. A 1-7 rating scale was used with categories ranging from strongly disagree 
to strongly agree. The students were asked to rate various aspects of working on cases. Data was analyzed 
using the Mann-Whitney rank sum test. SUMMARY. The majority of students somewhat agree, agree, or 
strongly agree that working on clinical cases: help understanding of important clinical concepts, reinforce 
information learned during individual study time, identify gaps in knowledge, help in application of 
knowledge, are good experience for working as a group for problem based learning, are good experience 
for working with varied personalities. This was their attitude before and at the end of the course. An 
increased number of students at the course’s end disagreed that working on cases was frustrating because 
of individuals in the group not contributing equally (P≤0.001), and because individual personalities clash 
(P≤0.001). CONCLUSIONS. As a result of students collaborating on clinical anatomy cases in a group, fewer of 
them are frustrated about the experience than anticipated being frustrated about the experience.  Students 
believe that collaborating as a group on clinical anatomy cases is beneficial to various applications of 
anatomical knowledge.
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SAWYER, Forrest K.1, Stephanie M. SHAW2, and Anne M.R. AGUR1. 1Division of Anatomy, Department of 
Surgery, University of Toronto, Toronto, ON M5S 1A8, Canada, 2Department of Speech-Language Pathology, 
University of Toronto, Toronto, ON M5G 1V7, Canada.
Typical and variant digastric muscle morphology: the relationship between humans and other mammals.

INTRODUCTION. The digastric muscle exhibits greater morphological and functional variability within the 
Class Mammalia than do other suprahyoid muscles. In humans this muscle typically consists of an anterior 
and posterior belly connected by an intermediate tendon, but variants exist. In other mammals there 
may be a single belly, or two bellies joined by either a tendinous intersection or an intermediate tendon, 
and attachment to the hyoid is variable. These variations have significant biomechanical implications. 
DESCRIPTION. Comparative anatomy literature was searched to identify the morphological and functional 
characteristics of the digastric in nine mammalian species and in humans. RESOURCES. The following 
morphological characteristics were compared: origin, insertion, and innervation; presence of an anterior 
and/or posterior belly; manner in which the two bellies are joined (if applicable); and the muscle’s 
relationship to the hyoid. Additionally, the functions of the digastric in each species were classified using 
the following categories: elevation of the hyolaryngeal complex for the purpose of deglutition and/or 
vocalization; and abduction, retraction, and/or lateral translation of the mandible. This information was used 
to assess the functional significance of the different digastric morphologies across species and to compare 
them with both the typical morphology and common variations seen in humans. SIGNIFICANCE. Similarities 
are present between morphological characteristics of mammalian digastric muscles and anatomic variants 
of the human digastric. For example, when the anterior belly is absent in a human, the posterior belly may 
insert into the angle of the mandible, similar to the typical morphology found in the genus Pongo (e.g. 
orangutans). Comparative anatomy can provide important context when studying both typical and variant 
muscle morphologies and their functional implications in humans.

SEVERSON, Arlen R. Department of Biomedical Sciences, University of Minnesota Medical School, Duluth 
Campus, Duluth, MN 55812, USA.
Student use of gross anatomy laboratory checklists.

INTRODUCTION. Checklists have been used in industry, the healthcare profession, and medical education 
to assure that procedures are performed and completed according to accepted and approved policy. Using 
checklists in the gross anatomy laboratory has demonstrated an improvement in learning outcomes and 
dissection quality. The purpose of the current study using checklists was to determine whether students 
perceived a modified-type checklist as a positive learning tool. RESOURCES. Gross anatomy at our medical 
campus is taught in four system-based courses. Checklists were introduced at the beginning of the first 
course, and a hard copy of the checklist was made available for each dissection in the four courses in which 
gross anatomy was taught. The checklists consisted of named structures to identify in the laboratory and 
a blank space where the student could write/type significant or appropriate information regarding the 
structure such as clinical significance, attachments, nerve supply, function, relationships, etc. DESCRIPTION. 
At the end of the fourth course, a survey was conducted to: (1) determine the number of students who used 
the checklists; (2) if the checklists were used, how they used them and how they could be improved; and 
(3) to provide any positive or negative aspects to learning using the anatomy laboratory checklists. In order 
to get a quantifiable measure of the student’s value of the checklists, the students were asked to rate how 
the use of checklists facilitated student learning using a scale of 1 to 10. SIGNIFICANCE. Student responses 
to the modified-type checklists were very favorable, with an 8.2 value on a scale of 1-10. Students used the 
checklist to make sure they found the relevant structures, took notes during lecture, and used them as an 
exam study guide. Addition of a reference to a picture or illustration of the structure to be identified was 
suggested as a way to improve the checklist and facilitate learning.
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SNELL, Audrey E.1, Aaron P. BRADLEY1, R. Shane TUBBS2,3, Marios LOUKAS3, Piotr B. KOZLOWSKI4, Anthony 
C. DILANDRO5, Jose P. LOOR6, and Anthony V. D’ANTONI5,6. 1New York College of Podiatric Medicine, New 
York, NY 10035, USA; 2Pediatric Neurosurgery, Children’s Hospital, Birmingham, AL 35233, USA; 3Department 
of Anatomical Sciences, St. George’s University, Grenada; 4NEUROMEDLAB, Staten Island, NY 10314, USA; 
5Division of Pre-clinical Sciences, 6Department of Surgery, New York College of Podiatric Medicine, New York, 
NY 10035, USA.
Anatomic relations between the temporomandibular joint disc, mandibular ramus, and masseter muscle.

INTRODUCTION. Patients with recalcitrant temporomandibular joint (TMJ) pain may be candidates for 
discectomy and occasionally, artificial disc placement. We studied the morphology of the TMJ disc and 
surrounding structures. METHODS. Thirty-four discs (16 left, 18 right) were dissected from 18 formalin-fixed 
cadavers (77.8% female, 22.2% male) with mean (SD) death age of 71.9 (13.7) years. The length, width and 
thickness of the masseter muscle were measured. The mandibular ramus was horizontally transected and 
the thickness measured at the anterior (thin) and posterior (thick) parts of the bone. The TMJ disc was 
removed and its length, width and thickness measured at the apex of its convexity. A digital caliper was 
used for all measurements. SUMMARY. Mean (SD) thickness of left masseter was 5.9 (1.26) mm. Mean (SD) 
thickness of thick and thin parts of left ramus was 9.37 (1.88) and 4.65 (1.01) mm, respectively. Mean (SD) 
length, width and thickness of left discs were 15.98 (1.49), 20.90 (1.78) and 2.14 (0.73) mm, respectively. On 
the left, an inverse relationship existed between length and thickness of the disc (r = -.58,P=.049). Mean 
(SD) thickness of right masseter was 6.01 (1.4) mm. Mean (SD) thickness of thick and thin parts of right 
ramus was 10.32 (2.26) and 4.82 (0.96) mm, respectively. Mean (SD) length, width and thickness of right 
disc were 17.14(1.81), 20.29(2.34) and 2.08(0.88) mm, respectively. On the right, a direct relationship existed 
between thickness of ramus and disc (r = .56,P=.039). Total mean masseter length and thickness were 
directly correlated (r = .59,P=.009). Total mean masseter width and thickness were also directly correlated 
(r = .66,P=.003). No significant differences were found between means of any left and right variables. 
CONCLUSIONS. Disc morphometrics and related structures were significantly correlated. These results are 
relevant for oromaxillofacial surgeons and researchers implanting and designing artificial replacement discs.

SOLOMON, L. Danielle, Jennifer SHARP, Devon BOYDSTON, Clive PERSAUD, Jacob PFEIFFER and Anthony 
OLINGER.  Department of Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 
64106, USA.
Examination of the recommended safe and unsafe zone for placement of surgical instruments in 
thoracentisis and video-assisted thoracic surgery (VATS): a cadaveric study.

INTRODUCTION. Thoracentesis and VATS procedures can result in hemorrhage as a result of severing the 
collateral branches of the posterior intercostal artery. These branches have been shown to be most common 
in the 5th intercostal space (ICS). Tortuosity has been shown to be especially nearer to midline. A group of 
investigators have recommended the 4th and 7th ICS, 120mm lateral to midline as a safe zone, least likely 
to hit branches when cutting into the ICS. The present study aimed to investigate that safe zone as a better 
entry points for procedures. In addition, investigation of the least safe 5th ICS was also tested. METHODS. 
A total of 56 embalmed human cadavers were selected for the study. With the cadavers laid prone, 2 cm 
incisions were made at the 4th , 5th and 7th ICS, 120 mm lateral to midline bilaterally. The cadavers were 
then placed supine and the incisions were dissected out. Careful attention was paid to identify if any 
collateral branches were cut after the initial incision. SUMMARY. After thorough dissection of the 4th, 5th and 
7th ICS incision sites, it was shown that damage to the 5th Intercostal was seen most frequently, especially 
on the left. CONCLUSIONS. Based on this cadaveric study, a 2cm incision at the 4th , 5th and 7th ICS 120mm 
lateral from midline resulted in the most damage at the level of the 5th ICS, with the 7th space a close runner 
up. The 4th ICS had the least damage seen. Therefore, it is recommend that insertion be placed at the level 
of the 4th Intercostal space bilaterally, which is especially useful for procedures involving the removal of 
gaseous substances.
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VENNE Gabriel1, Conrad REIFEL1, Stephen C. PANG1, Randy ELLIS1,2, 1Department of Biomedical and Molecular 
Sciences, 2Departments of Mechanical and Materials Engineering, Surgery, and the School of Computing, 
Queen’s University, Kingston, ON, K7L 3N6, Canada.
Atrophic rectus capitis posterior minor and mechanical stress lines in cranial dura mater.

INTRODUCTION. Rectus Capitis posterior minor (RCPMi) is a deep suboccipital muscle known to have a 
connective tissue link with the spinal dura mater. Suggested functions of this muscle and its myodural 
bridge are mechanical, protective and proprioceptive. This study found abnormal lines of mechanical 
stress within the cranial dura mater on the posterior cranial fossa, observed on the ipsilateral side of an 
atrophic RCPMi. RESOURCES. A dissection-based investigation of the RCPMi and posterior cranial fossa was 
conducted on eleven human cadavers: 7 embalmed and 4 freshly frozen. DESCRIPTION. An atrophic RCPMi 
muscle was found on one of the eleven specimens. On the ispsilateral side of the atrophic RCPMi, lines 
of mechanical stress were observed on the cranial dura. These lines originated from the posterior-lateral 
internal edge of the foramen magnum and were directed latero-cephalically at a 30o angle from the falx 
cerebelli. SIGNIFICANCE. The stress lines suggested an increased mechanical stress on the cranial dura 
mater on the atrophic RCPMi side compared to the normal side, consistent with an imbalance in the tension 
equilibrium of the dura mater due to the atrophic RCPMi. This case report shows strong evidence that the 
RCPMi has a mechanical influence on mechanical stress distribution of the dura mater. However, the role of 
the RCPMi with respect to the dura mater remains unclear.

WALDNER, Anne1, Matthew FRANKLIN1, Justin MONSRUD1, Daniel BERNATH1, F. Richard CLEMENTE2, Philip 
A. FABRIZIO1. 1Mercer University Department of Physical Therapy, Atlanta, GA 30341, USA; 2Department of 
Physical Therapy, John G. Rangos Sr. School of Health Sciences, Duquesne University, Pittsburgh, PA 15282, 
USA.
Effect of hip rotation stretch on piriformis tendon thickness: a diagnostic ultrasound study.

INTRODUCTION: Passive stretch is commonly used to assess piriformis muscle length and as a treatment 
intervention to alter piriformis muscle tightness. However, reports in the current literature and clinical 
practice suggest that the piriformis muscle’s function may reverse from a lateral to a medial rotator of the 
hip when the hip is flexed beyond 90 degrees. Anatomical studies suggest that there may be cases where 
the position of the distal tendon attachment on the greater trochanter of the femur does not permit a 
reversal of function. The objective of the current study was to examine, using diagnostic ultrasound (US), the 
effect of stretching the piriformis muscle into medial and lateral rotation in varying degrees of hip flexion 
on piriformis tendon thickness. METHODS: The left hips of 26 subjects (13 men, 13 women, mean age 25.2 
years) were placed in positions of increasing flexion (0, 60, 90, 100, 110, and 120 degrees) and maximal lateral 
and medial rotation. Piriformis tendon thickness was visualized and measured using diagnostic ultrasound 
at each position of hip flexion and rotation. SUMMARY: The results demonstrated that the interaction effect, 
tendon thickness during lateral or medial rotation was not influenced by hip flexion position. CONCLUSIONS: 
Considering that a muscle is stretched in a position opposite of its function, the current study showed no 
consistent change in thickness of the piriformis tendon in medial or lateral rotation with increasing degrees 
of hip flexion. The current findings call into question the clinical thought of the piriformis reversing function 
with increased degrees of hip flexion.

WANG, Xiao, Joel DAVIS, David PARANTE, and Anne M. AGUR. Division of Anatomy, Department of Surgery, 
University of Toronto, Toronto, ON M5S 1A8, Canada.
Geometry of the parts of the anterior cruciate ligament: implications for double stranded repair.

INTRODUCTION. Anterior Cruciate Ligament(ACL) rupture is the most frequent knee injury, and can be 
treated with a single or double stranded repair. Since the ACL consists of two parts, anteromedial(AM) and 
posterolateral(PL), the double stranded repair should maintain the relationships of the parts. Studies have 
focused on the functional properties of reconstruction rather than the spatial arrangement of AM and PL. 
The purpose is to investigate in 3D, the specific geometry, and the attachments of AM and PL in 90˚ flexion 
and full extension. METHODS. The fibers of AM and PL were individually isolated and then digitized in full 
extension (n=5) and in 90˚ flexion (n=5) in 10 formalin embalmed cadaveric specimens. The digitized data 
were modelled using Autodesk® Maya™.  This pilot study focused on: (1)relative geometry of the AM and 
PL at the tibial and femoral attachments; (2)“pivot point” where the AM crosses the PL, as defined by the 
distance from the tibial attachment; (3)degrees of rotation (torsion) of the AM relative to PL. SUMMARY. 
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The AM and PL geometry differed at their attachments in both flexion and extension. In extension, the 
footprint of AM and PL were flattened and vertical in orientation with the AM lying anterior to and partially 
overlapping the PL, but in flexion the AM was “U” shaped and surrounded the PL anteriorly and laterally. The 
fibers of AM and PL in extension are approximately parallel and partially overlapping, whereas in flexion the 
AM crosses and wraps around the PL(pivot point) at about 65% of its length from tibia. In extension, AM and 
PL are parallel but in flexion AM rotates about 17˚ and PL about 37 .̊ CONCLUSION. The AM and PL fibers have 
specific geometry that varies in the flexed and extended positions. The most marked changes are in shape 
and positional relationship. As surgery is performed with the knee flexed, the varied morphology of the AM 
and PL in flexion and extension should be a consideration for graft orientation.

WARD, Robert  J.,  G M WEINSTEIN, K MALCOLM,  R S LUFFLER, W EL-BERMANI, R F WILLSON. Tufts University 
School of Medicine, Boston, MA 02111, USA.
iPad driven small group radiology sessions within gross anatomy laboratory: Medical student first 
impressions.

INTRODUCTION To evaluate perceptions of an iPad driven imaging integration into small group sessions 
within gross anatomy laboratory. METHODS The faculty and residents of the radiology department of Tufts 
Medical Center participated in 23 of 27 gross anatomy sessions. Groups of 7-12 students rotated through a 
4-5 minute small group discussion in front of a 65- inch wall mounted flat screen LCD display hooked up to 
an Apple TV (Apple, Inc). An iPad 3 (Apple, Inc.) equipped with iOS 5.1 and running OsiriX 3.5 (Pixmeo SARL) 
was used to project dicom images on the display. Projectional as well as cross sectional images specific 
to the laboratory curriculum were utilized. Images shown during the laboratory sessions were later used 
on the 4 lab practical examinations. Following completion of the gross anatomy course, students were 
sent a Survey Monkey. The Survey Monkey contained 12 questions related to the impact of the sessions 
on the students’ perceptions of radiology and impact on acquiring knowledge of anatomy. SUMMARY 
124 (60%) of 208 first year gross anatomy students responded to the survey. 70% of students agreed that 
incorporating radiology into the anatomy course improved their knowledge. 80% of respondents agreed 
that the laboratory sessions improved familiarity with imaging modalities. Nearly 80% stated that the 
sessions increased their understanding of radiology. 14% of students responded that they were more likely 
to consider a career in radiology. 84% of students indicated that the lab helped demonstrate the application 
of technology within medicine. 83% of respondents agreed that the iPad driven lab helped demonstrate the 
application of anatomy in the practice of medicine while 91% of respondents had improved understanding 
how radiologist use anatomy in practice. 31% of students believed that the iPad driven lab portion of the 
curriculum was superior to the didactic portion while 32% stated that they thought both portions were 
equivalent. CONCLUSION Gross anatomy medical students believed the iPad driven laboratory imaging 
sessions with radiologists were beneficial to their understanding of gross anatomy and radiology.

WEISS II, Robert O., Takanari MIYAMOTO, and Neil S. NORTON, Department of Oral Biology, Creighton 
University School of Dentistry, Omaha, NE, 68178, USA.
Pilot study of anatomical complications in mandibular dental implants using fresh tissue cadavers.

INTRODUCTION. Dental implants have increasingly gained acceptance as a means to restore superior 
function while maintaining optimal esthetics. Correct placement is pivotal not only to the successful 
integration and longevity of the implant, but more importantly to the avoidance of iatrogenic harm.  
DESCRIPTION. Cone beam computed tomography (CBCT) provides for a thorough knowledge of the 
precise placement of a dental implant. There have been a series of reported cases of implant failures, 
ranging from poor osseointegration to improper placement. The purpose of this study was to examine the 
potential anatomical complications that may be encountered with incorrect implant placement utilizing 
cadavers and CBCT guidance.  RESOURCES. Fresh tissue cadaver heads were scanned using CBCT. The scans 
were evaluated for the proper location of dental implant placement. In order to demonstrate potential 
anatomical complications, implants were placed correctly on one side of the mandible and incorrectly on 
the other. A second, post-implant CBCT scan was then taken. Following completion of the post-implant 
scan, a thorough anatomical dissection was performed to describe any anatomical complication that was 
observed.  SIGNIFICANCE. In this pilot study, CBCT images were compared to an anatomical dissection 
in order to observe the potential for error and significant harm to various surrounding structures. Upon 
incorrect implantation, we noted perforation of the lingual cortical plate. This can damage the underlying 
sublingual artery, which can lead to a severe hemorrhage, affect the fascial spaces, and compromise the 
airway, ultimately resulting in death. Furthermore, placement too close to the mandibular canal may result in 
impingement of the inferior alveolar nerve and lead to permanent anesthesia. This pilot study demonstrates 
that proper placement of dental implants is imperative to avoid anatomical complications.
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ANDERSON, Dallin C.1 Kylen ZIBETTI1, Naomi SCHMALZ2, M. Elena STARK2, Jonathan J. WISCO1,3. 1Brigham 
Young University Provo, UT 84602 2David Geffen School of Medicine at UCLA Los Angeles, CA 90095; 
3University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
3D MicroScribe analysis of the gluteus medius and hip rotator muscles.

INTRODUCTION: We mapped and defined the attachments and fiber orientations of the gluteus medius, 
and lateral rotator muscles of the right and left hips of a 58-year-old male cadaveric specimen. A better 
understanding of the complex attachments and inter-relationships of these muscles will contribute to 
improvements in posterior hip surgery and endoscopic repairs. METHODS: We dissected the gluteus medius 
(GM), piriformis (PR), superior gemellus (SG), and obturator internus (OI), acquired spatial maps of the muscle 
fibers with the MicroScribe 3D, then reconstructed the data into three-dimensional (3D) renderings using 
Autodesk Maya. In addition, we dissected 20 posterior hip regions to determine the anatomic variability of 
their attachments. SUMMARY: We reconstructed 3D images of the GM, PR, SG attachments and muscle fiber 
orientations. We observed that the GM, and PR share a common tendon at their insertion into the posterior 
trochanteric crest on both sides.  On the right side, SG and OI also shared tendons with the other two 
muscles, A layer of adipose was found within the GM, and there is possible muscle fiber cross over between 
the GM and PR. In the additional 20 specimens, we found that the PR and GM shared a common tendon of 
insertion attached to the posterior portion of the trochanteric crest between each muscle’s classic insertions 
in 50 percent of the specimens. CONCLUSIONS: We found that a shared tendinous attachment between GM, 
PR, on the posterior trochanteric crest is a common phenomenon and should be considered when the head 
of the femur is released from the acetabulum during surgery. Further research is needed to determine how 
common SG and OI shared tendons with each other and with the PR and GM.(Sponsored by the Brigham 
Young University, College of Life Sciences, Start-Up Grant).

BAATAR, Dolgor, Heather BALSIGER, Elmus BEALE, and Thomas GEST. Department of Medical Education, Paul 
L. Foster School of Medicine, Texas Tech University Health Sciences Center, El Paso, TX, USA.
Use of learning modules with videos and quizzes for teaching clinical procedures during anatomy labs.

INTRODUCTION. Previously we reported that teaching of common invasive clinical procedures motivates 
learning of anatomy by medical students. Surveys indicated that students would prefer to have video 
instructions for each procedure as well as practice tests related to the procedures. DESCRIPTION. To 
address this issue we created a series of learning modules which included both an instructional video 
and a self-test and made them easily accessible to students. RESOURCES.  Here we present as an example 
one module designed to teach the anatomy of the pectoral region as well as how to perform central 
venous catheterization on a cadaver. We recorded both the dissection procedure and the technique of 
the procedure and created a short movie using Windows Movie Maker (Microsoft Inc., Redmond, WA). 
Videos were provided with text captions explaining each step of the procedure as well as with still images 
describing the anatomy of the relevant region. Videos were uploaded into our laboratory iPads and were 
available to students during anatomy labs. We also created learning modules which incorporated both a 
video and a self-test. Modules were created using Adobe Captivate 7 software (Adobe Systems Inc., San Jose, 
CA) and published in a format (SCORM 1.2) compatible with the Grade Center of our learning management 
system. This allowed us to track the usage statistics of the modules as well as students’ performance on 
tests. SIGNIFICANCE. Learning modules with instructional videos and quizzes may represent an efficient 
way to prepare students for anatomy labs with clinical components. They further facilitate integration of 
anatomical and clinical sciences by incorporation of the teaching of clinical procedures into anatomy labs. In 
addition, they serve not only as a study tool but also as a self-assessment tool for students.

BEE, Mary, Negar MEHRABI; Sam MICHALAK, Greg GRABOWSKI.  University of Detroit Mercy, Detroit, MI 
48221, USA.
Accurate morphology of the semispinalis capitis muscle.

INTRODUCTION. The semispinalis capitis or biventer cervicis muscle is found in the deep posterior neck. 
The majority of anatomy textbooks and atlases depict this muscle as containing two bellies of muscle with 
a linear intervening white tendinous band that neatly separates the muscle into upper and lower parts. 
METHODS. We dissected the posterior neck and upper back of twenty-two cadavers to isolate this muscle 
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and gain better clarification of this muscle’s appearance. SUMMARY. Instead of what is commonly depicted 
in most anatomy books, we found that its intervening tendon is not linear (p<0.01). The tendon consists 
of multiple distinct parts that are commonly disconnected and lie either superior or inferior to each other.  
CONCLUSION.  Based on our cadaveric study, the intervening tendon within the semispinalis capitis is 
more accurately identified as a non-linear vertically arranged group of tendinous sections and not as the 
traditionally described linear band.

CARTER, Melinda L. Division of Anatomical Sciences, Alabama College of Osteopathic Medicine, Dothan, AL 
36303, USA.
Intraskeletal variability in bone remodeling: Implications for clinical sampling and bone chemistry research.

INTRODUCTION. From conception until death, bone undergoes extensive modeling and remodeling at 
gross and microscopic levels. The rate of remodeling can be significantly influenced by age, health, diet, 
activity, disease, and drugs. Despite an evolving understanding of the complex variables governing bone 
remodeling, there remains a general assumption that the microstructure of a single bone sample collected 
for analysis represents systemic bone structure and, by extrapolation, “skeletal health.” DESCRIPTION. To 
evaluate the accuracy of this assumption, research from anthropology, medicine, and forensic science was 
reviewed to compare theories regarding site-specific variation in skeletal microscopic structure. RESOURCES. 
This literature review summarizes recent (since 2000) publications from a variety of specialized topics 
(osteon remodeling, bone density, marrow metaplasia, lead toxicity, and forensic toxicology) that document 
range of variability among samples collected from different sites within the skeleton of a single individual. 
SIGNIFICANCE. Understanding the relationship between structure and function is a central tenet of clinical 
anatomy. Variability in and regulation of bone structure and physiology are more complex than what is 
typically taught in undergraduate medical education. The primary function of bone remodeling in the adult 
skeleton is commonly defined as either microfracture repair or mineral homeostasis, but variability in bone 
microstructure suggests that function should not be oversimplified. This review supports the hypothesis 
that a skeleton can be strategically microsampled to detect and distinguish drugs taken near death from 
those taken long-term. For medicolegal death investigation, such a distinction could provide invaluable 
evidence for decedent identification as well as manner and/or cause of death. For living patients, a refined 
knowledge of skeletal physiology will help physicians with diagnosis and treatment of skeletal health.

COSKEY, Andrew1 and Thomas GEST2, 1University of Texas Medical Branch, Galveston, TX, 77555; 2Texas Tech 
University Health Sciences Center Paul L. Foster School of Medicine, El Paso, TX 79905, USA.
Techniques and effectiveness of formaldehyde neutralization using monoethanolamine.

INTRODUCTION. Formaldehyde is the most commonly used fixative chemical for the preservation of 
human cadavers used for educational purposes in the United States.  Formaldehyde is also a known 
carcinogenic agent whose exposure level is regulated by guidelines of the Occupational Safety and Health 
Administration (OSHA).  Various methods for formaldehyde neutralization exist, yet many donations 
programs do not take any steps to neutralize the formaldehyde in embalmed donor bodies. The 
effectiveness of monethanolamine (MEA) in neutralizing formaldehyde is well-documented when used 
as a final injection during embalming. The purpose of the present study is to report the effectiveness of 
several post-embalming techniques of formaldehyde neutralization. METHODS. Twenty-four donor bodies 
were assigned to four experimental groups of six. For the three experimental groups, the techniques tested 
involve delivery of a solution of MEA (20/1) via: 1) recanalization and gravity flow infusion; 2) compartment 
injection; and 3) spray bottle. SUMMARY. Our results indicated that spray bottle delivery was not effective 
in neutralization of formaldehyde compared to the control group, but that formaldehyde levels decreased 
when recanalization or compartment injection were used, with the most effective method (p<0.01) of 
formaldehyde neutralization being compartment injection of MEA solution. CONCLUSIONS. The results of 
the present study indicate that, in situations where MEA is not used as a final infusion during embalming, 
compartment injection of MEA solution is an effective method of formaldehyde neutralization.

COTTAM, Wayne W., Arizona School of Dentistry & Oral Health, Mesa, AZ, 85206, USA.
A low-tech tool to assist in active learning of cranial nerve pathways and their relationships.

INTRODUCTION.  Learning the anatomical pathways of the cranial nerves through their respective origins, 
foramen and anatomical spaces can be a daunting task for medical and dental students that is often 
reduced to memorizing a list of structures or passively learning from a static image in an atlas.  Often the 
relationships between the pathways the different cranial nerves take to reach a structure is difficult to 



page 83
continued on next page

appreciate.  Virtual teaching tools can be less adaptable and clear than desired.  DESCRIPTION. To design 
a low-tech tool that can be used individually, or in small group settings, to engage students in active 
learning to draw and compare multiple cranial nerve pathways in order to appreciate the pathway itself 
and the relationships between cranial nerves.  RESOURCES.  A simple hand out was created that provided 
stylized graphic representations of all the major cranial nerve foramen and anatomical spaces through 
which the cranial nerves pass.  The foramen and spaces were presented in relative position, but without 
anatomical accuracy as to size or distance from each other.  The handout was provided to the students and 
a laminated poster-sized copy was produced for use with dry erase markers.  The students were individually 
assigned to draw the pathways of different cranial nerves to reach a given structure; such as general sensory 
and parasympathetic innervation to the lacrimal gland.  The students were then assigned as groups to 
demonstrate to the entire class a randomly selected set of pathways on the poster.  Groups were timed 
in their assignment to create a sense of competition. SIGNIFICANCE.  Active learning can be a powerful 
teaching tool.  Many times the more accessible and simple the learning resource is, the easier it is to learn.  
This simple, low-tech tool has been effective in helping students appreciate the relative pathways of the 
cranial nerves and their interaction in reaching various structures.

DU PLESSIS, MAIRA1, Charles R LITCHFIELD1, Alpen NACAR1, Alexander KUC1, Kazzara RAEBURN1, Kathleen 
BUBB1, R Shane TUBBS1,2, Marios LOUKAS1 1Department of Anatomical sciences, School of Medicine, St 
George’s University, Grenada, West Indies 2Division of Neurosurgery, Children’s Hospital, Birmingham 
Alabama, USA.
Anatomical and ultrasonographic study of the blood vessels surrounding the stellate ganglion.

INTRODUCTION: Despite the use of ultrasound as guidance during needle placement accidental damage 
to related vessels with associated haematoma formation during stellate ganglion block is of major concern. 
It is not only difficult to manage haemorrhage in the area but, life threatening and can occur as late as 
3 days post procedural. The blood supply and in particular the relationship between the ganglion and 
its supply is not well understood. The stellate ganglion block is an important treatment for various pain 
disorders, particularly of the head and neck and upper limb areas. The aim of our study was to shed light 
on this and increase knowledge of the ganglion and its supply. METHODS: Descriptive microscopic aided 
gross anatomical dissections and ultrasound imaging of patients were used to study the blood vessels 
surrounding ganglion. SUMMARY: The main supply to the ganglion was found to be from a branch directly 
of the subclavian artery or from the supreme intercostal with bilateral symmetry. Regardless of supply the 
ganglion was located anterior to the vessel, in some specimens the vessel branched from the anterior aspect 
of the subclavian artery. The ultrasound study proved that visibility of the stellate ganglion and its supply 
is problematic in most patients. Interestingly, the results from the ultrasound study correlated well with the 
cadaver study in terms of position and origin of vessels. CONCLUSIONS: Our study has filled a much needed 
gap in the knowledge of the area and future studies should be aimed at similar investigations of the other 
sympathetic ganglia.

FABRIZIO, Philip A., Dani TOPPING, Kathleen WOLFE. Mercer University Department of Physical Therapy, 
Atlanta, GA 30341, USA.
A novel technique for dissection of the glenohumeral joint.

INTRODUCTION. Shoulder injuries encompass a broad range of conditions and involve a variety of tissues 
from muscular/tendinous, to capsular and ligamentous. Typically, dissection of the glenohumeral joint 
involves reflecting rotator cuff muscles and the posterior aspect of the joint capsule. However, during typical 
dissection of the glenohumeral joint the relationship of the infraspinatus, teres minor, and supraspinatus 
muscles to the joint may be lost. DESCRIPTION. The authors present an alternate method of dissection that 
spares many of the associated structures that are lost during typical dissection of the glenohumeral joint. 
RESOURCES. The left shoulder of a single embalmed male cadaver was dissected beginning with removal 
and reflection of the subcutaneous tissues of pectoral girdle and superficial back. The deltoid muscle was 
reflected at its distal attachment. The tendons of the long head of the biceps, supraspinatus , infraspinatus 
and teres minor muscles were identified. A longitudinal saw cut was made through the proximal one-third 
of the humeral shaft, neck and head on the most lateral aspect of the humerus anterior to the superior 
facet of the greater tubercle and in a line parallel to the tendon of the long head of the biceps. A second cut 
was made on the posterior humeral shaft, perpendicular to the primary cut to allow complete reflection of 
proximal humeral shaft, head, and neck. The dissection allows for exposure of the glenoid cavity surface, 
labrum, and interior of the glenohumeral joint and capsule. SIGNIFICANCE. The technique allows for 
visualizing the internal morphology of the glenohumeral joint while being able to compare joint capsule 



page 84
continued on next page

structures to rotator cuff muscles. This technique could be used to improve clinicians understanding of 
structures of the internal joint capsule and their relation to function of the glenohumeral joint in the non-
cadaver patient.

GAMBOA, Jakob E1, Mike GILLESPIE1, Scott ROBISON1, Jonathan J. WISCO1,2. 1Brigham Young University, Provo, 
UT. 84602, USA; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
Microarchitectural analysis of the ulnar collateral ligament to inform its reconstruction.

INTRODUCTION. Ligaments are specialized connective tissues that consist of fibroblast cells surrounded 
by a framework of dense fibrous bands of collagen that vary in composition, shape, and arrangement 
even within different regions of the same ligament. The ulnar collateral ligaments of the elbow are often 
susceptible to injury, compromising the joint stability and movement. Various forms of reconstructive 
surgery are commonly done to restore ligament function, yet little research has been done to reveal the 
microarchitecture of the ligament and its geometric- fiber complexity, which would inform successful 
surgeries.  We hypothesize that the intra-UCL structural complexity contributes to its and propensity 
for injury, and a detailed model will provide crucial data for determining both surgical techniques and 
replacement structures that will better resemble the ideal function of the healthy UCL. METHODS. The 
anterior and posterior bundle of the right UCL ligaments of a 58 year-old cadaveric specimen have been 
dissected and stained to reveal fibers. These fibers were traced by the MicroScribe 3D digitizer and 
reconstructed in the Autodesk Maya program in three different positions. High quality images were also 
imported to Photoshop and segmented to reproduce fiber structure. SUMMARY. The fibers continue along a 
complex arrangement that vary within the ligament, and by position of the joint. We reconstructed a model 
of the surface fibers of the anterior and posterior bundle. CONCLUSIONS. Study of the microarchitecture 
of the ligament reveals variation within a complex arrangement of fibers. Removal of fibers in layers and 
further reconstruction will provide a complete model of fiber interaction, informing of the UCL injury and its 
repair.

GORTNER Jesse1, Scott SWEENY1, Waylon PEARSON1, and Brion BENNINGER1,2. 1Medical Anatomy Center, 
Departments of Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University 
of Health Sciences, COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics and General 
Surgery, Samaritan Health Services, Corvallis, OR. USA.
Variable modalities of endotracheal tubes to visualize vocal cords using ultrasound with donor cadaver 
patients.

INTRODUCTION. One of the most important skillsets a clinician can acquire is to intubate a compromised 
airway patient. Physicians who do not practice this often would benefit from a training environment.  
Although not ideal, current training methods are through use of synthetic mannequins. The objective 
of this study was to investigate endotracheal (ET) airway intubation of recently deceased donar cadaver 
(RDDC) and embalmed donar cadavers (EDC) using anterior midline neck ultrasound (US) confirming ET tube 
placement as a training tool. METHODS. Literature search was conducted regarding airway intubation with 
cadavers using US of the anterior neck. RDDC and fully embalmed cadavers(8) received ET intubation with 
US guidance from 3 separate users. Subjects were intubated using 3 variable conditions associated with the 
ET tube: standard ET tube placement, ET tube filled with water and an ET tube with a “B-Braun Echogenic” 
needle placed within the tube. An US probe was placed both horizontally with a caudal attitude and 
vertically at the cricothyroid membrane. SUMMARY. Literature search revealed one study using US guided 
ET tube placement with cadavers, however, they applied the US probe to the chest. ET tube placement 
was successfully completed on 7 RDC and 1 embalmed cadaver by all 3 users multiple attempts. The same 
consistent sign was identified on each attempt from all users regardless of variables as the cuff passed the 
cords. ET tube placement is both life saving and used routinely in surgical procedures. Tremendous anxiety 
is associated with ET tube placement. Therefore training conditions using actual human anatomy is ideal. 
This novel pilot study demonstrated that an US probe was successful at identifying the cuff as it crosses the 
cords in both RDC and embalmed cadavers revealing the “cuff cord sign.” CONCLUSION. This study identified 
a novel US cuff-cord sign while successfully intubating cadavers. This could potentially be used in vivo.

JAJA, Blessing N.R., Robert L. MACDONALD. Division of Neurosurgery and Labatt family centre of excellence 
in brain injury in the Li Ka Shing Knowledge Institute of St. Michael’s Hospital, Toronto; Institute of Medical 
Science, University of Toronto, Toronto, ON, Canada.
Relation of aneurysm location and size to neuro-complications and outcome of subarachnoid hemorrhage.
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INTRODUCTION.  Arterial location and size of ruptured aneurysms causing subarachnoid hemorrhage (SAH) 
are important to optimally guide treatment. Whether these anatomical factors also influence the course and 
outcome in affected persons is uncertain. The study aimed to investigate whether the location and size of 
aneurysms are related to development of neurologic complications and subsequent outcome after SAH. 
METHODS: Data in a large international repository on SAH patients were analysed using the technique of 
meta-analysis and multivariable logistic regression to assess the relationship between aneurysm location 
and diameter to development of cerebral infarction, re-rupture and 3-month Glasgow outcome score. 
Location and diameter were assessed from catheter angiography; presence of cerebral infarction and 
re-rupture from follow-up computed tomographic scan. Aneurysm location was broadly classified into 
4 categories: anterior cerebral (ACA), internal carotid (ICA), middle cerebral artery (MCA), and posterior 
cerebral/ vertebro-basilar arteries (PVB). SUMMARY. The study cohort consisted of 9125 cases of SAH. 
Distribution of aneurysm location was ACA (32%); ICA (33%); MCA (17%); PVB (18%). Median aneurysm size 
was 6mm. Aneurysms in the PVB were associated with relatively higher risk of hydrocephalus (p=0.001). 
Risk of cerebral infarction (p=0.154) and re-rupture (p=0.691) did not significantly differ by arterial location. 
Larger diameter aneurysms were independently associated with higher risk of cerebral infarction (p=0.004) 
but not with risk of hydrocephalus (p=0.168) and re-rupture (p=0.627). Outcomes were poorer at the 
extremes of aneurysm diameter. Location and diameter independently predicted risk of 3-month outcome. 
CONCLUSIONS. This study in the largest cohort of SAH has provided more precise insight into the role of 
aneurysm location and size as predictors of neurologic complications and outcome after SAH.

KAMAL Bushra1,2, Anthony PAYNE2, K. ElizabethTANNER3, Stuart R. COBB1  1Institute of Neuroscience and 
Psychology, University of Glasgow, Glasgow, G12 8QQ, UK; 2Laboratory of Human Anatomy, School of Life 
Sciences, University of Glasgow, G12 8QQ, UK; 3 School of Engineering, University of Glasgow, Glasgow, G12 
8QQ, UK.
Rett Syndrome and skeletal anomalies.

INTRODUCTION: Rett Syndrome (RTT) is an X-linked genetic disorder and a major cause of intellectual 
disability in girls. Mutations in the methyl-CpG binding protein 2 (MECP2) gene are the primary cause of 
the disorder. Despite the dominant neurological phenotypes, MECP2 is expressed ubiquitously throughout 
the body and a number of peripheral phenotypes such as scoliosis, reduced bone mineral density and 
skeletal fractures are also common and important clinical features of the disorder. The aim of the study 
was to explore whether MeCP2 protein deficiency results in altered structural and functional properties 
of bone and to test the potential reversibility of any defects. METHODS: we have conducted series of 
histological, imaging (micro CT, scanning electron microscopy) and biomechanical tests on bones in a 
functional knockout mouse models of RTT (Mecp2stop/y male mice model, in which Mecp2 is silenced in all 
cells, female Mecp2stop/+ mice model, in which Mecp2 is silenced in 50% of cells and Mecp2stop/y; nestin-
cre male mice model, in which Mecp2 is silenced in only peripheral cells). SUMMARY: Both hemizygous 
Mecp2stop/y male mice in which Mecp2 is silenced in all cells and female Mecp2stop/+ mice in which Mecp2 
is silenced in 50% of cells as a consequence of random X-chromosome inactivation, revealed significant 
reductions in cortical bone stiffness (Wt= 106.8 ±8.0N/mm; Mecp2stop/y = 64.7± 4.7N/mm; Mecp2stop/y, 
Cre = 90.7±6.6N/mm, n=5 per genotype),micro hardness (Wt= 73.7 ±0.6HV, Mecp2stop/y = 65.4± 0.5HV, 
Mecp2stop/y, Cre = 72.1± 2.1 HV) and tensile modulus. Microstructural analysis also revealed alterations in 
both cortical and trabecular structure of bones, between wild-type and MeCP2-deficent mice. Histological 
sections of long bones revealed a significant reduction of collagen content in Mecp2stop/y mice genotype. 
Furthermore, Unsilencing of Mecp2 in adult mice cre-mediated stop cassette deletion resulted in a 
restoration of biomechanical properties (stiffness, micro-hardness) towards wild-type levels. CONCLUSION: 
These results show that MeCP2-deficiency results in overt, but potentially reversible, alterations in the 
biomechanical integrity of bone and highlights the importance of targeting skeletal phenotypes in 
considering the development of pharmacological and gene-based therapies

KEIM JANSSEN, Sarah A1., Gilbert M. WILLETT2, and Valerie K. SHOSTROM3.  1Department of Genetics, Cell 
Biology and Anatomy, 2Division of Physical Therapy Education, 3College of Public Health Biostatistics, 
University of Nebraska Medical Center, Omaha , NE 68198, USA.
Study techniques and course resources that lead to success in a first-year medical anatomy course.

INTRODUCTION. Educational theories have examined how students learn and aim to explain how students 
learn best.  Students, in general, learn course content by a variety of methods and with varying degrees 
of success.  Some of the techniques available to students to aid in learning material are not conducive 
to learning such as rereading or highlighting text. Conversely, some highly efficient techniques such as 
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practice retrieval or distributed practice, may not be employed by students to create a more successful 
learning environment.  The aim of this study is to determine which study techniques and/or resources led 
to successful completion of a first-year anatomy course for medical students. METHODS.  First-year medical 
students completed four surveys on what resources and study techniques they employed for each of the 
four anatomy exams.  The surveys also asked about demographic factors such as gender, age, college major 
and minor, and MCAT scores.  Surveys were given after all the course content had been completed, but 
before the exam was administered.  Survey results were correlated with the written anatomy exam score.  
A score of 80% or above on the written exam was defined as success in the anatomy course.   SUMMARY.  
Depending on the exam, techniques that led to success in anatomy were discussing the objectives, writing 
out the answers to the objectives, and searching Wikipedia for information.  Not significant, but closely 
correlated with success was reading the text book, studying with peers, and asking faculty members 
questions about content.  Inversely correlated with success was re-listening to lecture recordings.  Students 
who were successful on each of the four exams used more resources and techniques than unsuccessful 
students. CONCLUSIONS. Study techniques that employed active learning strategies by students correlated 
with success on written anatomy exams.  Students who used more resources and techniques were more 
successful in the anatomy course.

LEE Hyung-Jin1, In-Won KANG1, Sung-Yoon WON3, Jae-Gi LEE1, Kyung-Seok HU1, Tanvaa TANSATIT3, 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, South Korea. 
2Department of Occupational Therapy, College of Health and Welfare, Woosong University, Daejoen, South 
Korea. 3The Chula Soft Cadaver Surgical Training Center and Department of Anatomy, Faculty of Medicine, 
Chulalongkorn University, Bangkok, Thailand.
Description of a novel anatomical venous structure in the nasoglabellar area.

INTRODUCTION. Injectable dermal fillers are frequently used to reduce the appearance of various facial 
creases and rhytids. However, venous complications can develop while injecting dermal filler, especially 
in the nasoglabellar area. The aim of this study was to determine the anatomic patterns of the veins in 
the nasoglabellar area and to elucidate their detailed location with reference to various facial landmarks. 
METHODS. Forty-one heads from Korean and Thai cadavers were dissected. When the anastomosing 
vein between the bilateral angular veins (AVs) was located in the nasoglabellar area, it was designated 
the “intercanthal vein” (ICV). SUMMARY. The bilateral AVs continued as the facial vein without any 
communicating branches in 12 cases (29.3%). At the radix of the nose, the AV communicated with the ICV, 
connecting them bilaterally. The ICV was found above (type IIa) and below (type IIb) the intercanthal line in 
26 (63.4%) and 3 (7.3%) cases, respectively. CONCLUSIONS. The ICV can be regarded as a candidate causative 
site for the frequent complications associated with dermal filler injection in the nasoglabellar area, and 
utmost care should be taken when injecting in this area, such as when performing radix augmentation and 
softening wrinkles in the glabellar area.

MATTINSON, Catherine E., and Elisa M. KONIECZKO.  Gannon University, Erie, PA 16541, USA.
80 students, 5 cadavers, and 2 professors: An undergraduate human gross anatomy dissection course.

INTRODUCTION.  An undergraduate course in anatomy recently become a requirement for many 
professional programs. Human gross anatomy (HGA) with dissection is beneficial to students entering 
these programs, but is not frequently offered at the undergraduate level due to limited resources. Gannon 
University has successfully offered a course in HGA with dissection at the undergraduate level for over 15 
years. DESCRIPTION. To offer a one-semester regional HGA course with dissection that allows undergraduate 
students to have the opportunity to learn HGA through the dissection of cadavers. RESOURCES. During 
the fall and spring semesters, up to two lecture sections of HGA (40 students/section) and up to four lab 
sections (20 students/section) of HGA are team-taught by two professors. These two classes must be taken 
concurrently. The lecture portion consists of three 55-minute lectures per week, and the lab portion is one 
three-hour lab per week. Students are required to dissect during their scheduled lab course, and they are 
also required to attend two 30-minute dissection labs (hosted by teaching assistants [TAs]) outside of their 
scheduled lab course per week. In addition, students can attend up to 8 hours of cadaver lab study weekly. 
Each of the lab sections is assigned one cadaver that the 20 students in that section must fully dissect 
during the course; dissection occurs in groups of 4. Additionally, one cadaver is dissected by the TAs and 
serves as a prosected cadaver for the course. SIGNIFICANCE. These courses provide Gannon  undergraduates 
with the opportunity to take a rigorous HGA course that will prepare them to excel in their professional 
programs. The number of cadavers is minimal as compared to a professional-level HGA dissection 
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course, but is appropriate for the undergraduate level. HGA covers approximately 80% of the material 
covered in professional level courses. Thus, Gannon University provides a HGA course with dissection for 
undergraduate students.

OSTERLOH, Amanda1, 2Stanley WIGGINS, 1Anthony OLINGER. 1Kansas City University of Medicine and 
Biosciences, Kansas City, Missouri, USA. 2Mercy Clinic Cardiology & Clinical Cardiac Electrophysiology, 
Springfield, Missouri, USA.
Determining a correlation between  left atrium area and coronary sinus diameter to aid in trans-coronary 
sinus ventricular lead placement for the treatment of dyssenchrony in congestive heart failure with bi-
ventricular pacemakers.

INTRODUCTION. Determining a correlation between the size of the left atrium and the coronary sinus 
would be beneficial in treating patients with congestive heart failure via mechanical pacing. A complication 
of implanting pacemakers occurs when size constrictions prohibit the placement of the lead through the 
coronary sinus to pace the left ventricle. There is no way to reliably predict the size of the coronary sinus. 
If the area of the left atrium can be used as a predictor to the coronary sinus diameter, then measuring the 
left atrium pre-operatively via an echocardiogram could help surgeons estimate the size of the coronary 
sinus and determine if a patient is suitable for implantation of a biventricular pacemaker before starting the 
procedure. METHODS. The left atrium was measured from anterior to posterior atrial walls and from right 
to left pulmonary vein. The outside diameter of the coronary sinus was measured 1cm from the opening 
into the right atrium. Area of the left atrium was calculated and correlated to the size of the coronary sinus.  
SUMMARY. There was a positive correlation between the area of the left atrium and the diameter of the 
coronary sinus, such that as the area of the left atrium increased so too did the diameter of the coronary 
sinus. CONCLUSIONS. Given these findings clinicians can now 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. This research has further implications for pediatric cardiovascular 
electrophysiology in that pediatric patients are anatomically less likely have positive surgical outcomes 
based on the size of vessels targeted for therapy. This implicates that devices, cardiac leads and catheters in 
particular, should be manufactured specifically for pediatric patients with small coronary sinus diameter as 
estimated clinically by echocardiogram of the left atrium area.

PERSAUD, Clive C., Jacob F. PFEIFFER, Devon S. BOYDSTUN and Anthony B. OLINGER.  Department of 
Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 64106, USA.
Bilateral variation of the muscle belly of Palmaris Longus.

INTRODUCTION: The palmaris longus muscle is classically observed as a muscle belly originating from the 
medial epicondyle of humerus as part of the common flexor tendon with a distal tendinous insertion onto 
the flexor retinaculum and the palmar aponeurosis.  RESOURCES: Routine dissection of an upper limb on an 
embalmed cadaver revealed a bilateral anomaly of the palmaris longus muscle.  DESCRIPTION: Bilaterally 
the tendon of both palmaris longus muscles arose out of the common flexor origin from the medial humeral 
epicondyle, with no muscle belly proximally.  The muscle belly was located distally near the insertion of the 
muscle over the flexor retinaculum.  SIGNIFICANCE: This anomaly resulted in the positioning of the palmaris 
longus muscle belly immediately superficial to the flexor retinaculum. Classically this region possesses no 
musculature and therefore when the muscle contracts it could have produced a compression of an already 
constricted space. Compression of the contents of the carpal tunnel, deep to the flexor retinaculum is known 
as carpal tunnel syndrome and results in paresthesias to the median nerve distribution of the hand.  This 
bilateral anomaly could exacerbate carpal tunnel syndrome every time the wrist was flexed.  Furthermore, 
given that the palmaris longus is frequently a good candidate for tendon transfer, knowledge of this 
anomaly could make this already popular muscle a more attractive option since harvesting it would not 
involve dissecting through the musculature of the common flexors.

PETERSON, Dani1, David VOGELSANG1, and Jonathan J. WISCO1,2. 1Brigham Young
University, Provo, UT 84602, USA; 2University of Utah School of Medicine, Salt Lake City, UT
84132, USA.
Three-dimensional modeling of the somatic facial nerve and its terminal branches.

INTRODUCTION. Due to its complicated trajectory through the cranium, facial nerve can be damaged in 
surgeries, sometimes resulting in facial muscle paralysis. This study’s focus was the creation of a three-
dimensional (3D) model based on data from dissection of the nerve in a human cadaver in order to give 
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physicians a greater in vivo knowledge of the pathway of the facial nerve to decrease the risk of damaging 
the nerve. METHODS. A paraformaldehyde fixed cadaveric head was bisected, and the lateral side of the 
right half was subsequently dissected to the level of the parotid gland. Following identification of the 
parotid plexus, we traced each of the facial nerve’s branches on the face and it’s path through the facial 
canal and petrous part of the temporal bone. We mapped the nerve trajectory using a MicroScribe 3D 
digitizer. This data was imported into Autodesk Maya and reconstructed into a 3D model. SUMMARY. We 
demonstrated the ability to create a data-driven model of the somatic facial nerve and its terminal branches. 
CONCLUSIONS. This model provides a visualization of the facial nerve in 3D space and demonstrates the 
presence of branches traveling in different facial planes. This finding leads us to suggest that facial muscles 
may be arranged in compartments. Thus, as the nerve branches exit the parotid gland, they may be destined 
for a specific compartment, explaining the planar variability. Following the dissection and reconstruction of 
the autonomic and special sensory branches of the facial nerve, this project will continue with comparisons 
of our in vivo nerve model with atlas recreations. Specific applications of this model to prevent potential 
injuries during removal of acoustic neuromas and parotid tumors, temporomandibular joint repairs, and 
auditory implant insertions exist as clinical goals.

PFEIFFER, Jacob F., Kelly DAHLSTROM, Clive C. PERSAUD, Devon S. BOYDSTUN and Anthony B. OLINGER. 
Department of Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 64106, USA.
Branching pattern characterization of the fibular artery for improved outcomes in head and neck surgical 
techniques.

INTRODUCTION: The single paddled osseo-cutaneous fibular flap autograft is reliably used in reconstructive 
head and neck surgery, specifically the mandibular reconstruction procedure. In some cases, the single 
paddled flap is not sufficient in size. The goal of this study was to determine the feasibility of raising a 
double paddled flap being perfused by perforating branches of the fibular artery. METHODS: Forty-six 
embalmed human cadaveric legs were dissected from the popliteal region to the lateral malleolus for 
complete visualization of the fibular artery and its branches bilaterally in 20 cadavers, and unilaterally 
in 6. The course and position of the branches were recorded as cutaneous, muscular or osseous. The 
distance from the fibular head to the branch point was measured using a caliper. SUMMARY: The results 
were categorized into four types: 1. First branch going to bone, 2. Second branch going to bone, 3. Third 
branch going to bone and 4. No osseous branches observed. The type 1, 2, 3, and 4 fibular arteries had an 
occurrence of 17.4%(8), 32.6%(15), 43.5%(20) and 6.5%(3) respectively. The type 1, 2 and 3 fibular arteries 
had an average distance of osseous perforators of 9.4 cm, 14.3 cm and 15.34 cm respectively. CONCLUSION: 
Knowledge of these four types of branching patterns of the fibular artery and the average distance of those 
branches from the fibular head should assist surgeons when harvesting portions of the fibula for mandibular 
reconstruction surgery.

POPOFF, Steven N.2,Cunningham, Ryan K.1, Mary F BARBE2, Mamta AMIN2, Feroze MOHAMED1, and Sayed 
ALI1.  1Department of Radiology and 2Department of Anatomy and Cell Biology,  Temple University School of 
Medicine, Philadelphia, PA, 19140, USA.
MRI-detected extensor carpi ulnaris tendon pseudolesion is associated with mucoid degeneration.

INTRODUCTION.  Increased T1 MRI signal in the extensor carpi ulnaris (ECU) tendon at the level of the ulna 
styloid process has been previously attributed to the “magic angle” phenomenon, which occurs when 
a tendon or ligament is oriented near 55 degrees to the main MRI magnetic field. Increased signal has 
also been associated with fibrocartilaginous nodes, lipoid degeneration or fat infiltration within tendons.  
However, microCT shows that the ECU does not approach the “magic angle” at any point during its course. 
Thus, we sought to quantify and compare MRI findings with microCT and histological tendon tissue 
properties in cadaveric ECU tendons, compared to extensor carpi radialis brevis (ECRB) tendons. METHODS. 
Ten cadaveric wrists underwent MRI scanning. A 38-44 mm length of 10 ECU tendons and 4 ECRB tendons 
was collected and immersion fixed in 4% paraformaldehyde in 0.1M PO4 buffer, then immersion stained 
intact in 2% phosphotungstic acid, 0.02% potassium permanganate, and 0.1% hematoxylin solution (PTAH), 
before high resolution microCT scanning (12.8 mm voxel resolution). The tendons were then paraffin 
embedding, sectioned (5 mm), and stained with alcian blue, Masson’s trichrome, or Safranin O. Alcian blue 
staining in the tendons was quantified using a microscopic image analysis system. SUMMARY. Increased 
MRI T1 signal was observed at select sites in 9 of 10 ECU tendons, but not in ECRB tendons. MicroCT showed 
increased intratendinous matrix tissues at the corresponding ECU sites, as did histological analysis in 8 of 
the 10 ECU tendons. There was little to no increase in intratendinous tissues in ECRB tendons or at ECU 
tendon sites with an absence of the MRI T1 signal. Significantly increased alcian blue staining (detects 
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glycosaminoglycans and glycoconjugates) was present in central intratendinous tissues of ECU tendons at 
the site of the MRI T1 signal, compared to tendon sites without increased MRI signal and compared to ECRB 
tendons (p<0.01).  Mucoid degenerative changes at these sites were confirmed with Masson’s trichrome and 
Safranin O staining. CONCLUSIONS. The magic angle phenomenon does not explain the ECU pseudolesion. 
Instead, MRI, microCT, and histology data supports increased proteoglycan content (mucoid degeneration) 
as the etiology of increased signal.

RAE, Guenevere, R. John CORK, William SWARTZ, Department of Cell Biology and Anatomy, Louisiana State 
University Health Sciences Center, New Orleans, LA 70112, USA.
The effect of a short brain dissection activity on learning the deep brain structures.

INTRODUCTION. The purpose of this study was to evaluate the effects of adding a short brain dissection 
activity to a medical neuroscience course.  METHODS.  First-year medical students, (n=72), participated 
in a voluntary brain dissection activity that included dissection of the basal ganglia and associated deep 
brain structures.  The dissection activity was offered the day after the students’ regularly scheduled 
neuroanatomy laboratory where they had inspected whole and half brains and examined Mulligan-
stained coronal and horizontal brain sections.  Identical pre-activity and post-activity tests were given 
to the students to measure changes in their ability to identify brain structures.  In addition, the students 
were surveyed to evaluate their perceptions of the relative usefulness of the different laboratory teaching 
materials.  SUMMARY.  Prior to the dissection activity, the ability of students to identify deep brain structures 
(21.64%±20.44) was significantly (p≤ 0.001) lower than non-deep brain structures (51.04%±20.20).  Then, 
after they had completed the activity, the students’ ability to identify the deep brain structures increased 
significantly (8.0±2.5), while their ability to identify non-deep brain structures did not (5.14±1.3). After the 
dissection activity, there was no significant difference between the students’ ability to identify deep brain 
structures compared to non-deep brain structures.  CONCLUSIONS.  A short brain dissection activity will 
improve students’ ability to learn neuroanatomy, specifically deep brain structures that are not seen on 
whole and half brain specimens.

ROSENTHAL, Oren D., and Francis J. LIUZZI. Lake Erie College of Osteopathic Medicine (LECOM), Bradenton, 
FL, 34211, USA.
Students’ attitudes about “most important study methods” before and at the end of a human clinical 
anatomy course.

INTRODUCTION. We set out to understand the degree of importance students place on various study 
methods during a medical gross anatomy course and if students attitudes on the importance of study 
methods change during the course. Students received lectures and were able to download the lecture slides 
for future reference and study. Prosected cadavers, anatomic models, and various other resources were 
available in the laboratory. Students worked in groups to solve clinical cases once per week. METHODS. 
Online surveys were sent to the first year osteopathic medical students both before the course began 
and during the final week of a 10-week human clinical anatomy course. A 1-7 rating scale was used with 
categories ranging from strongly disagree to strongly agree. The students were asked to rate the importance 
of various study strategies for gross anatomy. Data was analyzed using the Mann-Whitney rank sum test. 
SUMMARY. Students agree that drawing anatomical structures, and repeated reading of lecture slides are 
both important study strategies. More students agree that drawing anatomical structures is one of the most 
important strategies at the end of the course compared to the beginning (P≤0.001). There was no significant 
difference, between before and end of course results, regarding repeated reading of lecture slides. More 
students disagree that repeated reading of the textbook was a most important strategy (P≤0.001). Taking 
notes from the textbook and rereading notes, use of board review books to practice exam questions, 
using flashcards are strategies that fewer students rated as most important at the course end (P≤0.001). 
CONCLUSIONS. The number of students that select a particular ranking (strongly disagree to strongly agree) 
is dependent on the specific study strategy both at the beginning and end of the course. Students’ attitudes 
on the importance of specific study strategies change during a 10-week anatomy course.

RUSSELL, R. Austin1, Scott ROBISON1, David VOGELSANG1, and Jonathan J. WISCO1,2. 1Brigham Young 
University, Provo, UT 84601, USA; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
Anatomic and dynamic position MRI and 3D reconstructions of the ankle.

INTRODUCTION. Osteoarthritic bone spurs, also known as osteophytes, are the build up of extra, calcified 
bone as the body tries to repair the cartilage that has been worn down over time. These bony projections 
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tend to grow where bones meet other bones – in our joints. Although not as commonly found in the 
ankle joint, they are still known to develop there. The purpose of this project is to better understand the 
relationship of musculoskeletal articulation and attachment geometry with the presence of spurs in the 
ankle joint, by first obtaining and reconstructing Magnetic Resonance Images (MRI) of an ankle in fixed 
dynamic positions. RESOURCES. We obtained an unembalmed, 86-year-old female cadaveric ankle specimen 
from the University of Utah School of Medicine Body Donor Program and imaged it in a Siemens 3T scanner 
Brigham Young University MRI Research Facility. We acquired T1 vibe (TR 9.13, TE 3.69, FA 12, FOV 230x100, 
0.9 mm iso) and T2 TSE (TR 15930, TE 73, FA 150, FOV 153x100, AVG 2, 0.6x0.5x0.9 mm) images of the ankle 
in dorsiflexion, plantarflexion, inversion, and eversion. We mobilized the ankle in various prescribed angles 
using a custom built non-magnetic fixation device. We reconstructed the images into three-dimensional (3D) 
models using Amira. DESCRIPTION. To create 3D models of an ankle MR image in various musculoskeletal 
geometries in order to compare and check for incidince of oteoarthritic spurs. SIGNIFICANCE. Our fixation 
device was effective in arranging the specimen ankle into dorsiflexion, plantar flexion, inversion, and 
eversion. We present our segmentations of the various dynamic positions.  MR images and segmentations 
of musculoskeletal structures typically only capture anatomical position, but we demonstrate here the 
ability and utility of imaging the ankle in static dynamic positions.  This data will inform future analysis for 
musculoskeletal geometries.

TARI, Daniel, Nichole C. BUSCH,  Nathan L. LUCHERINI, Clinton GOUVEIA, Theodore P. ZIAYLEK, Donald E. 
BAXTER, Philip A. FABRIZIO. Mercer University Department of Physical Therapy, Atlanta, GA 30341, USA.
A qualitative and quantitative description of the medial plantar nerve: a pilot study.

INTRODUCTION. The medial plantar nerve (MPN) can become entrapped or compressed along its course in 
the foot leading to Jogger’s Foot. Current literature detailing the course of the MPN as it relates to Jogger’s 
Foot is inadequate. The purpose of this study was to determine a precise course of the MPN including 
distinct branches and entrapment sites as a prelude to studying its relation to Jogger’s Foot. METHODS. 14 
embalmed cadavers 7 male, 7 female, avg age 72 years)  from the Mercer University anatomy laboratory 
were dissected using standard and fine dissection techniques. Skin and subcutaneous tissue from the medial 
compartment of the leg and the medial and plantar surfaces of the foot was removed. The tibial nerve was 
exposed proximal to the tibial nerve’s  bifurcation into medial and lateral plantar nerves (LPN). The following 
measurements were taken: distance from the distal aspect of the medial malleolus to the main bifurcation 
into MPN and LPN, length of MPN from the main split to the next split, and the length of each branch of the 
MPN. SUMMARY. Means and standard deviations (SD) from the measurements were calculated in cm. Medial 
malleolus to MPN and LPN main bifurcation: Mean 1.57 above malleolus, SD 1.083. Length of MPN from 
main split to 1st MPN split: Mean 6.97, SD 2.471. Length from MB to 2nd split: Mean 10.94, SD2.073. Length 
from MB to 3rd split: Mean 12.24, SD 2,106. Length from MB to 4th split:  Mean 13.58, SD 2.282. Potential 
entrapment sites observed were at the abductor hallucis muscle and the intersection of the flexor hallucis 
longus  and flexor digitorum longus tendons. CONCLUSIONS. The findings in this study detail a precise 
course of the MPN and its branches. The observations draw attention to potential entrapment sites. Utilizing 
this information, further research can be conducted pertaining to the MPN’s relationship to diagnosis and 
treatment of Jogger’s Foot.

TAYLOR, II Victor, Addison WOOD, Ricardo BELOMAR, Geoffrey E. GUTTMANN, Rustin E. REEVES. Department 
of Integrative Physiology and Anatomy, University of North Texas Health Science Center, Fort Worth, TX 
76107 USA.
Comparing iliotibial tract and gluteus maximus tendon cuts for relief of greater trochanteric pain syndrome.

INTRODUCTION. Greater Trochanteric Pain Syndrome (GTPS) is associated with hip pain from repeated 
trauma to the greater trochanter bursa. Surgical procedures cut the iliotibial tract (ITT) in order to relieve 
the pressure around the greater trochanter. We propose that the ITT may not be the primary cause of GTPS. 
In this study, we hypothesize the primary cause of GTPS is the force generated by the gluteus maximus 
(gmax) tendon where it inserts onto the gluteal tuberosity of the femur. METHODS. Force measurements 
were made using a K-scan portable tactile pressure measurement system (Tekscan, Inc., S. Boston, MA). Tests 
were performed on 5 fresh cadavers. Cadavers were stabilized on a gurney at the hip. The skin on the top 
half of the thigh was reflected and superficial fascia removed to expose the ITT. A 7cm incision was made 
between the ITT and tensor fascia latae muscle. Next, a force sensor pad was placed in the incision between 
the greater trochanter and ITT. Three categories were used for motion measurements: normal (no cut), ITT 
cut, and gmax cut. For each category, a range of motions was measured at 0o, 10o, and 15o adduction while 
subjected to 0o, 10o, 20o flexion and/or extension. Each measurement was made in triplicates. SUMMARY. 
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A total of 10 hips were observed in the study. Statistical analysis was used to compare force generated from 
the normal (uncut) hips to hips with either the gmax  tendon or ITT cut. Preliminary results indicate more 
reduction in force in the hips with the ITT cut; however, some relief of force over the greater trochanter 
was seen with the gmax tendon cut. CONCLUSIONS. Taking into account the surgical approaches, the 
gmax tendon cut is the more invasive procedure, and these data suggest the ITT cut to be more effective 
at relieving force on the greater trochanter, with much less trauma to the patient. More studies will be 
conducted in the future.

VISWANATH Srikanteswara, Vasavi R GORANTLA, Chanelle SHAMOUN, Julie AMAON. American University Of 
Antigua College Of Medicine, Antigua, West Indies.
Anomalous formation of pulmonary veins: A case report.

INTRODUCTION. Pulmonary veins carry oxygenated blood from the lungs to the left atrium. The knowledge 
about the formation, termination and relations of the pulmonary veins is important for cardiologists. 
RESOURCE AND DESCRIPTION. Here we present a rare variation in the formation of the pulmonary veins as 
found during routine cadaveric dissection. The pulmonary vein on the left side is a single vein draining into 
the left atrium and the pulmonary veins on the right are three; along with superior and inferior lobar veins 
we found a small middle lobar vein draining into the left atrium from the right lung. SIGNIFICANCE. Clinically, 
pulmonary veins have been demonstrated to often play an important role in generating atrial fibrillation. 
The frequency of atrial arrhythmias is high in patients with separate ostium for the right middle lobar vein 
than those with other patterns. Also if more than one pulmonary vein drains anomalously, the volume is 
usually sufficient to produce the characteristic pattern of the left ventricular diastolic overload.

WARD, Peter J. and Karen WINES.  West Virginia School of Osteopathic Medicine, Lewisburg, WV, USA.
An interactive redesign of the anatomy lab tour program for health and science students

INTRODUCTION. The West Virginia School of Osteopathic Medicine (WVSOM) has hosted science and health 
students in the anatomy laboratory for many years.  In the spring of 2013, a redesign of the tour program 
added active learning opportunities for the participants.  DESCRIPTION.  The new tour program added 
active learning stations to build on the cadaveric demonstration of the previous format.  Small groups work 
through five to six stations: Brain Time (regions of the brain shown in cross sections), Build-a Body (assembly 
of a half-skeleton and match the name to each bone), Tissue Issue (identify body areas based on microscopic 
appearance and function), X-Ray World (identify structures on radiographs), What’s My Function? (match 
human organs with the given function), Cadaveric demonstration by anatomy faculty (only some groups).  
RESOURCES. The tour program takes place in the WVSOM gross anatomy laboratory. The new learning 
stations included the following resources: embedded brain slices (coronal and sagittal), a disassembled 
half-skeleton, high-resolution images of histological samples, a selection of radiographs, and preserved 
human organs. Only groups with a background in anatomical coursework participated with the cadaveric 
demonstration. This background allows students to appreciate and honor the human body donation. 
Students and teachers arranged for transportation with their school districts.  SIGNIFICANCE.  The WVSOM 
anatomy lab tour program provides an educational opportunity that is unique in the rural setting of our 
institution.  This program allows many students their first opportunity to travel from their home county and 
reinforces the idea of a career in healthcare.  It also provides actual anatomy experience for students in local 
phlebotomy, nursing, medical technology, and radiology technician programs.  It is an integral part of our 
institution’s community outreach and helps us meet our institutional mission to promote health care in rural 
areas.

WERTHEIMER Alex1, Devin OLSEN1, and Brion BENNINGER1,2. 1Medical Anatomy Center, Departments of 
Medical Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University of Health 
Sciences, COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics and General Surgery, 
Samaritan Health Services, Corvallis, OR. USA.
Central column knee classification: A novel approach to augment specific knee structures of clinical 
relevance.

INTRODUCTION. Musculoskeletal specialties refer to the anatomical importance of the posteromedial 
and posterolateral corners of the knee. However, the central region of the knee has not been afforded the 
equivalent classification and description. This region can be described as a column and includes some of 
the most commonly injured structures of the knee. The objective of this study was to investigate borders 
and contents of the central column (CC) of the knee providing a novel learning approach, which integrates 
regional anatomy with common clinical conditions. METHODS. Literature search was conducted regarding 
studies of the CC. Dissections of 103 embalmed cadaveric knees were performed to identify bony landmarks 
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and structures of the CC. Ultrasound (US) was used to identify CC structures on cadaveric and viable tissue. 
SUMMARY. Literature search did not reveal studies referring to structures organized as a central column of 
the knee. Dissection revealed bony landmarks and contents: intercondylar notch, patella, tibial tuberosity, 
intercondylar eminence, infrapatellar fat pad, retinacula, capsule, quadriceps femoris, patellar, biceps 
femoris & four other muscle-tendon complexes, oblique popliteal, anterior & posterior cruciate & three other 
ligaments, popliteal vein & artery, middle genicular & three other arteries, tibial nerve, supra/infrapatellar 
& two other bursae, anterior/posterior horns of medial/lateral menisci. Injuries to the central knee are 
common and debilitating. US revealed commonly injured structures. Understanding structural relationships 
is essential for examination, diagnosis, treatment and rehabilitation. This study identified central knee 
structures and created a column-based model to nurture detailed understanding of anatomical relationships 
in this fertile pathological area for education, training and research. CONCLUSION. This study investigated 
a novel approach to understand the anatomy of the knee by highlighting structures that occupy a central 
column.

WILKES, Daniel1, Bridger FRAMPTON1, Austin RUSSELL1, and Jonathan J. WISCO1,2. 1Brigham Young University, 
Provo, UT 84602; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
Three-dimensional mapping of nerve branches to the plantar aponeurosis.  

INTRODUCTION. The purpose of this study was to construct a detailed 3D model of the nerves that may 
be involved with plantar fasciitis: branches of the medial calcaneal nerve (MCN), the medial plantar nerve 
(MPN), and the lateral plantar nerve (LPN). Previous studies showed discrepancies in the location of the 
origin of these nerves, especially the first branch of the LPN, the nerve most implicated in causing plantar 
fascia. METHOD We carefully dissected the tibial nerve and its MCN, MPN, and LPN branches in both feet of 
a 56-year-old male cadaver specimen. While doing this we exposed and observed the specific innervation 
territories. Following dissection, we digitized the muscle fiber bundles and nerve fibers of interest using a 3D 
MicroScribe tool. We then used Autodesk Maya to reconstruct these structures into 3D images. SUMMARY. 
We observed and mapped the MCN, MPN, and LPN discovering that the innervation of the plantar 
aponeurosis or plantar fascia is the first branch of the LPN and the MPN. The LPN provided the principal 
innervation; the MPN contributed only had one small branch to the plantar fascia but was primarily involved 
in the innervation of the abductor hallucis and the flexor hallucis brevis muscles. CONCLUSIONS. We 
demonstrated the utility of using MicroScribe techniques to illuminate the complex branching of the tibial 
nerve and it’s innervation. With a clear understanding that the LPN and MPN are the main nerves in plantar 
fasciitis, plantar fasciitis can be better diagnosed and treated.

WOOD, Lyman1, Bryan BEALL1, and Brion BENNINGER1,2. 1Medical Anatomy Center, Departments of Medical 
Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University of Health Sciences, 
COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics and General Surgery, Samaritan Health 
Services, Corvallis, OR. USA.
Lateral ankle sprain anatomy - can the bifurcate ligament be consistently identified with ultrasound on 
cadavers.

INTRODUCTION. The bifurcate ligament (BFL) is recognized by musculoskeletal specialists to be under 
appreciated regarding plantar flexion and inversion mechanism of injury in lateral ankle insults. The 
anterior to posterior orientation plane of the BFL is similar but lies inferior, and just anterior to the anterior 
talofibular ligament (ATFL) and may be injured in severe lateral ankle injuries (LAI). Undiagnosed BFL injury 
may explain delayed healing and reoccurring injury. The objective of this study was to investigate whether 
the bifurcate ligament could be identified using ultrasound (US) on donor cadavers (DCs) as a training 
exercise for anatomy education and clinical assessment. METHODS. Literature search was conducted 
regarding ultrasound identification of the BFL on DCs. Dissection of 53 embalmed DCs (53R:53L= n106) was 
conducted to identify the BFL. Digital caliper measurements were taken from the apex of the distal fibula 
(ADF) to the proximal point of the fifth metatarsal tuberosity (5MT) and ADF to the posterior point of the 
BFL (PBFL) in the neutral position (n=30 sides). SUMMARY. Literature search revealed no studies regarding 
US of BFL on DCs. Measurements of ADF-5MT revealed (60.22mm +/- 0.43) and ADF-PBFL (42.18mm +/- 0.51) 
respectively. One study of 19 patients reported 95% identification accuracy with US of damaged ATFL, which 
was confirmed by arthroscopy. Ankle sprains are the most common lower limb injury that present to the 
health care system. The variable recovery times and relatively high incidence of recurrence in moderate to 
severe ATFL injuries suggest that one may benefit from identifying and examining of BFL damage using a 
dependable, inexpensive image medium such as US. Measurements from this study suggest a probe placed 
two-thirds distance between ADF-5MT in the plane of the great toe from the ADF affords visualization of 
the BFL. CONCLUSION. This study reveals that the BFL can be consistently identified in DCs using US, thus 
enabling anatomists and clinician’s access for analysis.
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AL HARBI, Yasser. A and Quentin A. FOGG. Department of Anatomy and Cell Biology, University of Glasgow, 
Glasgow G12 8QQ, United Kingdom.
2D reconstruction and 3D modeling of the volar, dorsal intermetacarpl ligaments of the trapeziometacarpl 
joint.

INTRODUCTION. The ligaments of the trapeziometacarpal joint (TMC) are complex and highly varied. 
Stability and mobility represent the paradoxical demands of the trapeziometacarpal joint, yet the structural 
basis of each functional demand is poorly defined. The aim of this study was to quantitatively comparisons 
between  the outcomes of the changing shape of the volar, dorsal intermetacarpl ligaments throughout 
2D reconstruction and 3D modelling. METHODS. Forty eight embalmed cadaver hands (thirty nine for 
2D reconstruction and nine for 3D modelling) were dissected with 6x magnification and rendered in a 
virtual space using a digital microscribe. Length, width, area, thickness and volume were assessed in 2D 
reconstruction and 3D modelling. Divided the 3D modelling study into; static (neutral and full stretch) and 
dynamic which was the difference between both neutral and full stretch static. The limitation displacement 
of each ligament was recorded. The volar (VIML) and dorsal  (DIML) intermetacarpl ligaments were excised 
from the specimens and external fixation (ligaments stretcher) was designed to allow for following the 
anterior and posterior surface of (VIML, DIML) ligaments. The diameter of the ligament was standardised 
(0.158 mm²).The outcomes of the 2 D reconstruction and 3D modelling were compared. SUMMARY. In 2D 
reconstruction, all ligaments were no significantly different in length, thickness and area when moved from 
neutral to abducted position, except the width. In 3D modeling, all ligaments were no significantly different 
in neutral and full stretch static. The limitation displacement was varied, change in shape was observed 
for all ligaments. CUNCOLUSION. The results of this study will provide more detail about true dynamic 
changes in ligament shape through the normal range of joint motion. And will increase the knowledge and 
understanding of the normal anatomy of the ligaments and its impact on the mechanics of the TMC joint.

AVONDET, McKay R.1, Adam JORGENSEN1, Jake GAMBOA1, and Jonathan J. WISCO1,2. 1Brigham Young 
University, Provo, UT 84602; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
MicroScribe 3D analysis of the proximal and distal attachments of the rotator cuff muscles.

INTRODUCTION. We mapped and defined the attachments and fiber orientations of the rotator cuff 
muscles of the right and left shoulders of a 58-year-old male cadaveric specimen. A better understanding 
of the complex attachments and inter- relationships of these muscles will contribute to improvements in 
rotator cuff surgery and endoscopic repairs. METHODS. We performed resolution Magnetic Resonance 
Imaging (MRI) of the right and left shoulders allowing reconstruction of the scapula. We then dissected 
the supraspinatus (SS), infraspinatus (IS), teres minor (TM), subscapularis (SUB), acquired spatial maps of the 
muscle fibers with the MicroScribe 3D, and then reconstructed the data into renderings using Autodesk 
Maya. This data was overlaid onto MRI reconstructions of the scapula allowing detailed visualization of 
the proximal and distal attachments of each muscle fiber.  SUMMARY We reconstructed 3D images of 
the SS, IS, TM, and SUB attachments and muscle fiber orientations. We observed a unique attachment of 
the SS along the spine of the scapula in addition to the suprascapular fossa. The distal attachments and 
interactions of SS, IS, and TM muscle fibers on the greater tubercle (GT) were visualized in near microscopic 
detail. CONCLUSION The muscle attachment of the SS along the distal crest of the spine of the scapula 
should be considered in surgical repair of SS tears. Orientation of the SS, IS, and TM at the distal attachment 
point on the GT will be beneficial in endoscopic repair of rotator cuff injuries. Further research is needed to 
determine any additional benefits of 3D visualization of the interaction between SS, IS, and TM at their distal 
attachment site.

BRZEZINSKI, David W., and Dean A. MUELLER. Division of Anatomical Sciences, Department of Medical 
Education, University of Michigan Medical School, Ann Arbor, MI 48109, USA.
Cadaver identification.

INTRODUCTION. In the administration and execution of various academic courses and projects which 
utilize the use of cadavers and anatomic specimens, it is vitally important to accurately identify all 
specimens.DESCRIPTION. When anatomical specimens were first used in education, it was common to 
utilize unidentified bodies which were obtained from grave-robbing, infirmaries, prisons, and the like. In 
these cases no identification was known, and bodies typically remained uncatalogued. Over time, bodies 
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were donated for educational use by donors and their families. As such, the specimens were known, and 
it became of paramount importance to accurately identify each specimen and make sure permanent 
donations were catalogued and temporary donations were returned to their families.RESOURCES. When 
bodies were first catalogued, simple identification systems were used such as identifying specimens by 
academic semesters and classes. This evolved into annual tagging systems (utilizing metal and plastic tags). 
The recording system of the tags itself evolved from hard copy records into searchable electronic databases. 
This searchable electronic database was made possible by the introduction of the barcode on tags (which 
enabled scanning and recording).SIGNIFICANCE. The evolution of barcodes and accurate tagging systems 
is vitally important in properly respecting and using anatomical donors. Barcodes allow electronic access to 
specimen files and descriptions. They also ensure uniform identification systems which are easy to use, long 
lasting, and durable. Human errors in tracking specimens are reduced and donor families can be confident in 
the proper stewardship of their generous gifts to medicine and science education.

CASTANOV Valera1, Takamitsu ARAKAWA2, Zhi LI1, Shannon ROBERTS1 and Anne 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.
The musculature of the great toe: 3D reconstruction and architectural analysis.

INTRODUCTION: The first metatarsophalangeal joint is affected by many pathologies, including hallux 
valgus, a deformity characterized by lateral deviation of the great toe.  Adductor and abductor muscle 
imbalance has been suggested as a possible cause of hallux valgus. As muscle architecture is an important 
determinant of muscle function, understanding the morphology of the great toe muscles could provide 
insight into their normal and pathologic states. There have been few architectural studies of the great toe 
muscles, which were manual and not volumetric. The purpose of this study was to investigate and compare 
the attachment sites and musculotendinous architecture of the great toe muscles. METHODS. Ten formalin 
embalmed cadaveric specimens without visible deformities were used. The abductor hallucis (ABH), 
adductor hallucis (ADH) and flexor hallucis brevis (FHB) muscles were serially dissected and digitized using 
a Microscribe® G2X Digitizer. The digitized data were modeled using Autodesk® Maya® and the architectural 
parameters were quantified. SUMMARY. Anatomically accurate 3D computer models of the great toe 
musculature and skeleton enabled detailed examination of the musculotendinous architecture of each 
muscle throughout its volume in relation to bony attachment sites.  The fiber bundle length and pennation 
angle of ABH (16.38±4.14mm, 17.66±2.86°) were comparable to that of ADH (transverse head: 15.81±3.51mm, 
14.95±3.27°; oblique head: 16.27±3.13mm, 13.99±2.32°). The ABH had the largest physiological cross-
sectional area (519.1±236.2); however, T-test analysis did not yield a significant difference between ABH 
and ADH muscles. CONCLUSIONS. The adductor and abductor muscles of the great toe were found to 
have comparable muscle architecture, which may suggest an equal force-generating capability in non-
pathological conditions. Future studies involving specimens with hallux deformities may further elucidate 
muscular involvement in pathological processes.

COLLINS, James D., Ernestina H.SAXTON, Hugh A.GELABERT, Samuel S. AHN, Alfred E. CARNES. David Geffen 
School of Medicine at UCLA, Los Angeles, CA, USA.
Costoclavicular compression of the brachial plexus displays the vertebral venous plexus (Batson’s) on MRI/
MRA/MRV.

INTRODUCTION. Obstruction to venous return increases intracranial, intrathoracic, and intraabdominal 
pressure. In migraine and Thoracic Outlet Syndrome patients, costoclavicular compression of the bicuspid 
valves within the veins of the neck and supraclavicular fossae and neurovascular bundles causes increased 
collateral venous and lymphatic return, expands fascial planes, and triggers complaints of upper extremity 
numbness, tingling pain, temperature and color changes, visual blurring and floaters, lower extremity 
complaints and headache. This presentation displays obstruction of vertebral venous plexus (Batson’s) 
secondary to compression of the vertebral veins as they drain into the brachiocephalic veins. DESCRIPTION. 
Two patients with rounding of the shoulders were selected, a neonatal nurse and grocery store cashier. 
RESOURCES. Bilateral MRI/MRA/MRV displays sites of obstruction of the draining veins of the neck and the 
subclavian and axillary arteries with binding nerve roots. Monitored multiplanar images acquired on a 1.5 
Tesla GE Signa LX unit, 44 cm field of view, 512 x 256 matrix and saline water bags to enhance signal to noise 
ratio. SIGNIFICANCE. Bilateral MRI/MRA/MRV of the brachial plexus enhances display of the vertebral venous 
plexus (Batson’s) within the cervicis and thoracis muscles, and the spinal canal secondary to costoclavicular 
compression of the vertebral veins.
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DU PLESSIS, Maira1, Jonathan LAI1, Candace WOOTEN1, R Shane TUBBS1,2, Marios LOUKAS1 1Department 
of Anatomical Science, St Georges University, Grenada, West Indies 2Division of Neurosurgery, Children’s 
Hospital, Birmingham Alabama, USA.
Blood Supply to the Sacrotuberous Ligament.

INTRODUCTION: Knowledge of vascular supply associated with the sacrotuberous ligament is incomplete 
and at most attributed to a single coccygeal branch. The sacrotuberous ligament is part of the ligamentous 
system maintaining the  stability and weight dispersion of the pelvis. Due to the anatomical location of 
the sacrotuberous ligament, it has been associated with pudendal nerve entrapment syndrome, back pain 
during post-partum period and has been known to ossify. Our aim was to investigate the blood supply 
to the ligament with particular emphasis on origin and distribution. METHODS: In view of the scarcity of 
literature covering the subject, we studied the gross anatomy of the sacrotuberous ligament in 21 formalin 
fixed specimens. Both sides were studied and an equal distribution of sex was used (11 males and 10 
females) during the period of 2013-2014. SUMMARY: All specimens exhibited 1-4 arterial branches that 
penetrated the ligament at various locations. In 18 specimens, the branch(es) were from inferior gluteal 
artery mainly. In addition, the superior gluteal artery supplied the ligament in two specimens, and in another 
specimen the lateral sacral artery was found embedded within the sacrotuberous ligament. The data from 
our study highlights several branches from a variety of origins as the supply to this ligament unlike previous 
reports stating only one vessel. CONCLUSIONS: Our results may implicate surgical procedures in and around 
the area of the gluteal region. Damage to these arteries may result in ossification, and not only diminish 
its functionality but also impinge the pudendal nerve. Further research should be geared at determining 
whether these vessels end within the ligament, or whether they pass through to supply surrounding 
muscles.

EDMONDSON, Anna C. Medical College of Georgia at Georgia Regents University, Augusta, GA, 30912, USA.
Evaluation of cause of death of body donors based on observations by allied health students.

INTRODUCTION. Good observation skills are imperative for healthcare professionals. The gross anatomy lab 
provides a unique opportunity for students to hone these skills as they make observations about various 
pathologies. This study examines whether students can accurately predict the cause of death (COD) of body 
donors based on observations in lab. METHODS. Allied health students taking gross anatomy complete 
dissection observations about their body donor. Students can use these observations to participate in an 
optional extra credit activity in which they submit a written report detailing the COD for each cadaver, an 
explanation of the diagnosis, and bibliography. SUMMARY. Over the past three years, one to two thirds 
of students participated in the optional COD activity. CODs ranged from cancers (eg., prostate, lung, 
melanoma, brain) to heart diseases (eg., myocardial infarction, cardiac arrest) to pulmonary problems 
(eg., pneumonia, COPD) to neurological/brain problems (eg., dementia, Alzheimer’s, stroke, hemorrhage). 
Students correctly assessed the COD for less than half of the body donors. Students did receive partial 
credit for incorrect CODs, if they provided a thorough explanation for their diagnosis, in which case they 
got 52-65% of the available points. Students identified the more obvious pathologies (eg., cancers), but 
struggled to differentiate the more subtle nuisances of various diseases. Students did not correctly identify 
the COD of the body donor they dissected more often than the rest of the class. CONCLUSIONS. Students 
find it difficult to distinguish between closely related pathologies in the body donors. They often latch 
onto certain observations they made, while disregarding other indications of the COD. While allied health 
students have had a limited exposure to these pathologies, determining COD is a worthwhile exercise to 
improve observation skills and give students a better appreciation of what their future patients may be 
experiencing.

ESPINOSA, Roy, Gene LEE, and Thomas GEST. Texas Tech University Health Sciences Center Paul L. Foster 
School of Medicine, El Paso, TX 79905, USA.
Anatomical study of the anterior oblique band of the lateral collateral ligament.

INTRODUCTION. Avulsion fractures of the lateral tibia involving the ligamentous structures of the lateral 
joint capsule (known as the “Segond fracture”) have been found to occur nearly exclusively with anterior 
cruciate ligament (ACL) injury and are believed to contribute to persistent anterolateral rotational instability 
following ACL injury. Various ligamentous structures have been implicated in Segond fractures, including 
a proposed “anterior oblique band” (AOB) of the lateral collateral ligament (LCL) that attaches distally 
to the tibia, anterior to the fibular head. Our study seeks to assess both the frequency and anatomical 
characteristics of this structure. METHODS. Fourteen cadaveric knees were dissected laterally to reveal the 
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LCL. Arthritic and prosthetic knees were not evaluated. The course of the LCL was visualized to identify any 
ligamentous fibers coursing anteriorly to the tibia, which were then palpated for elastic properties. The LCL 
and possible AOB’s were then isolated for the following measurements: 1) length of the LCL, 2) distance from 
the LCL’s epicondylar origin to the origin of the AOB from the LCL, 3) distance from Gerdy’s tubercle to AOB’s 
insertion on the lateral tibia, and 4) distance from the tibial plateau to the AOB insertion. Eleven transversely 
dissected knees were also evaluated for tibial attachments of the LCL. SUMMARY. Six out of twenty-five 
knees had strong, elastic fibers radiating anteriorly and inferiorly from the LCL onto the lateral tibia, 
posterior to Gerdy’s tubercle. The tibial attachment sites were congruent to previously described locations 
of Segond fractures. CONCLUSIONS. An anterior oblique band of the LCL may play a role in Segond fractures 
associated with ACL injury. While the LCL is classically known to attach exclusively to the fibular head, 24% of 
our specimens revealed possible AOB’s. Further confirmatory histological studies are warranted.

FEIMSTER, Jim W., Natalie S. VISCOMI, and Rich W. CLOUGH. Department of Anatomy, Southern Illinois 
University School of Medicine Carbondale, Carbondale, IL 62901, USA.
A case report of anomalous bilateral tensor fascia suralis muscles and duplicate sternohyoid.

INTRODUCTION: The tensor fascia suralis (TFS) muscle is a rarely-described anomalous muscle of the lower 
extremity. Reported on in 1813, 1881 & 2006, the TFS may arise from any of the hamstrings and insert into 
the sural fascia or the calcaneal tendon. Most often described as being unilateral, there are reports (1856, 
1878, 2005) of bilateral presentation of the TFS.  RESOURCES:Using existing cadaver resources during a 
summer elective in advanced anatomy, a 2nd -year medical student (JWF), found, researched and described 
the anomalous muscles of this report. DESCRIPTION:bilateral TFS muscles and a duplicate sternohyoid 
muscle were found in a 51-year-old male whom also had double coronary bypass surgery and died of 
multiple sclerosis. The TFS belly arose from the midpoint of the long head of the biceps femoris in both 
lower extremities and inserted as a short tendon into the sural fascia between the lateral and medial heads 
of the gastrocnemius. In the left lower extremity, the muscle belly was 21 cm in length, 1.2 cm wide; in the 
right, the muscle belly was 19 cm in length, 0.8 cm wide. The nerve supply to these muscles was via the tibial 
division of the sciatic nerve, the same innervation to the long head of biceps femoris. During neck dissection 
of the same cadaver, a duplicate and hypertrophied left sternohyoid muscle was found measuring 3 cm 
in width. SIGNIFICANCE: Using sonography and MRI imaging technology, the tensor fasciae suralis muscle 
has been identified in patients complaining of popliteal swelling. Accordingly, knowledge of this potential 
anomaly in the popliteal region is of clinical usefulness in the differential diagnosis of popliteal swelling or 
other pathology. Knowledge of the infrahyoid muscles and their variations is likewise clinically important as 
they provide essential landmarks for head and neck surgeons (Supported by SIU School of Medicine).

FOSTER, James D. Alabama College of Osteopathic Medicine, Dothan, AL 36303, USA.
Development of interactive computer-based gross anatomy and neuroanatomy learning modules.

INTRODUCTION. One of the goals in teaching the anatomical sciences is to find effective interactive ways 
to reinforce the learning process. We have successfully utilized interactive learning modules in histology 
created by the Adobe Captivate program during the first semester course in gross anatomy.  A post-course 
survey indicated that the learning modules effectively facilitated learning of histology (97% favorable). 
Of interest from this survey we found that 100% of the responding students agreed that similar learning 
modules would be helpful to learn gross anatomy (82% strongly agreed) and neuroanatomy (87% strongly 
agreed). DESCRIPTION. Based upon the favorable data obtained from surveys on the histology learning 
modules, it is proposed that similar modules in the other anatomical sciences disciplines will be an effective 
tool for learning. RESOURCES. Development of Captivate learning modules for use in the teaching of gross 
anatomy and neuroanatomy similar to the ones that we successfully used in histology has begun. As with 
the histology learning modules, these modules will be used in a student-directed small group setting 
followed by individual study. Group members will be given specific roles to help organize their approach to 
most efficiently utilize the interactive modules. The results of a quiz integrated in the learning module will 
be submitted as a Certificate of Completion to the course director. Closed-ended and open-ended survey 
questions will be administered after the completion of the course to assess student’s perception on the 
effectiveness of the modules in facilitating their learning. SIGNIFICANCE. We report on the development 
of shockwave based learning modules in gross anatomy and neuroanatomy to be implemented in the 
upcoming semesters. It is anticipated that the implementation of these learning modules will help in the 
effective retention and learning of gross anatomy and neuroanatomy.
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GHABRIEL, Mounir N. Discipline of Anatomy and Pathology, School of Medical Sciences, The University of 
Adelaide, Adelaide, SA 5005, Australia.
Human anatomy: interactive learning.

INTRODUCTION. Human anatomy provides the basis for understanding human structure and introduces 
students to the terminology of medical communication. However, learning anatomy can be an enormous 
challenge for medical, dental and science students; some perceiving it to be a dry and even frightening 
subject. DESCRIPTION. We believe that there are as many learning-styles as there are learners, and learning 
should be active and interactive. Learning by doing utilises multiple senses. Therefore, our aims were: to 
provide a compelling and positive learning experience, and to use multiple interactive approaches to serve 
the students’ varied learning styles. RESOURCES. We introduced three broad approaches in teaching and 
learning that focused on students’ active participation. Firstly, body painting was used to learn surface 
anatomy. It helped students to develop a 3-D appreciation of the arrangement of deep structures as seen 
‘through the skin’. This was employed in teaching the head and neck, the hand, the foot, and thoracic 
and abdominal organs. Secondly, interactive color-coded diagrams designed for completion in the class 
were introduced. A document camera was used to project images on the screen, as the diagrams being 
completed by the lecturer and video recorded. This interactive approach engaged students and increased 
their confidence, especially in the study of neural pathways. Thirdly, interactive models were produced 
locally and provided tools for peer discussion and for testing students’ knowledge. These included an 
interactive brain, with functional cortical areas being internally illuminated with diode lights and controlled 
from an electronic box. SIGNIFICANCE. Interactive learning by doing enhances understanding of anatomy, 
acknowledges varied learning styles, provides a compelling learning experience, and increases students’ 
satisfaction with the quality of the course. Students’ feedback was very positive, with 100% broad 
agreement.

GRANITE, Guinevere E.1, John E. HERZENBERG2, and Ronald WADE1. 1Maryland State Anatomy Board, 
Anatomical Services Division, School of Medicine, University of Maryland, Baltimore, 655 West Baltimore 
Street, BRB B-025, Baltimore, MD 21201 2Rubin Institute for Advanced Orthopedics, Sinai Hospital of 
Baltimore, 2401 W. Belvedere Avenue, Baltimore, MD 21215, USA.
Rare case of tibial hemimelia, preaxial polydactyly, and club foot (CTEV).

INTRODUCTION. A seven month old female presented with left tibial hemimelia (TH or congenital tibial 
aplasia), seven-toed preaxial polydactyly, and severe club foot (congenital talipes equinovarus or CTEV). 
RESOURCES. Definitive amputation surgery disarticulated the lower limb at the knee. A post-amputation 
superficial dissection on the amputated lower limb, followed by x-rays and CT scans, was conducted to 
identify any and all anatomical structures present. DESCRIPTION. From the x-rays and CT scans, we found 
curved and overlapping preaxial supernumerary toes, hypoplastic first metatarsal, lack of middle and distal 
phalanges in one supernumerary toe, three tarsal bones (calcaneus, talus, and navicular), no distal phalanx 
for the 4th toe, hypoplastic middle phalanx for 4th toe, and no middle or distal phalanges for 5th toe. The 
fibula articulated with the anteromedial calcaneus and the tibia was completely absent. Visible extensor 
muscles included peroneus longus, brevis, and tertius; extensor digitorum longus and brevis; and extensor 
hallicus longus. Visible flexor muscles included a portion of the gastrocnemius and the flexor digitorum 
brevis but no tendon to flexor hallicus longus. The tendons of flexor digitorum longus, quadratus plantae, or 
flexor hallicus brevis were not visible nor could we identify tibialis anterior or its tendon. Also present were 
the tendon to tibialis posterior, flexor digitorum brevis, transverse and oblique heads of the adductor and 
abductor hallicus; and flexor and abductor digiti minimi. Nerves visible included posterior tibial, and the 
medial and lateral plantar nerves. The vessels identifiable were the superficial venous arch and a dorsalis 
pedis, but no posterior tibial artery. SIGNIFICANCE. This case report describes the anatomical findings 
associated with a very rare combination of lower limb malformations (TH, preaxial polydactyly, and CTEV) 
analyzed by superficial dissection, x-rays and CT scans.



page 98
continued on next page

HARLAN Chris1, Adam BURCH1, and Brion BENNINGER1,2. 1Medical Anatomy Center, Departments of Medical 
Anatomical Sciences, Neuromuscular Medicine, Family Practice, Western University of Health Sciences, 
COMP–Northwest, Lebanon, OR. USA. 2Departments of Orthopaedics, and General Surgery, Samaritan 
Health Services, Corvallis, OR.
A novel but universal subcondylar classification system based on anatomical features.

INTRODUCTION. Mandibular fractures date back to at least the 17th century BC. Regardless of country or 
culture, mandibular fractures are and have been a relatively common phenomenon. As treatments for 
mandibular fractures have evolved numerous classification systems have been proposed. One area of 
particular interest in the debate over best practices has been the definition of the “subcondylar” region 
of the mandible. Most classification systems use subcondylar terminology which the authors feel is too 
nebulous. Definitions range from thinnest point of the mandibular condyle to the ascending ramus (termed 
“Condylar Base”). The objective of this study was to investigate subcondylar classification and develop a 
universal classification by integrating anatomy and clinical conditions. METHODS. Literature search was 
conducted regarding fractures of the mandible and/or subcondylar region. Observations were carried 
out with bone specimens as well as donor cadavers (DCs) dissections (n=40) with attention to mandibular 
morphology. Ultrasound (US) was used to identify fractures of the subcondylar region. SUMMARY. Literature 
search revealed multiple submandibular classifications which were inconsistent. Morphological studies 
revealed a line drawn parallel to the posterior-most aspect of the 3rd molar through the mandible would 
accurately delineate an anterior border for distal mandibular fractures. In edentulous patients this line may 
be drawn using the base of the retromandibular triangle. Morphological studies and cadaveric dissection 
supported this conclusion. US revealed subcondylar fractures in DCs. Subcondylar fractures are common 
and warrant a standard classification system based on integration of anatomy and clinical practice. Current 
systems do not appear to be based on anatomy and lack universal acceptance. CONCLUSION. This study 
revealed a novel universal subcondylar fracture classification system which is logical, clinically relevant and 
based on anatomical features with US application.

IWANAGA Joe, Tsuyoshi SAGA, Yoko TABIRA, Koichi WATANABE, Koh-ichi YAMAKI. Department of Anatomy, 
Kurume University School of Medicine, Kurume, Fukuoka, Japan. 
Horseshoe kidney: an analysis of seven cases in our labolatory.

INTRODUCTION. The reported incidence of horseshoe kidney (HK) is from 0.15% to 0.48% in anatomical 
dissections in Japanese cadavers. Clinically HKs are often diagnosed using imaging. Surgery and biopsies 
in patients with HKs can be difficult because of the complicated course of blood vessels. Thus, it is clinically 
important to observe HKs using gross anatomical dissection techniques to reveal the details. METHODS. We 
analyzed seven cadavers with HKs, which were found during a student course of gross anatomy dissection 
at Kurume University School of Medicine, from 1942 to 2013. The cadavers comprised 6 men and 1 woman 
whose age ranged from 22 to 88 years. We analyzed the kidney location, renal hilum size, number of 
surplus arteries, and the isthmus location and structure. In the most recently-discovered HK, we visualized 
the renal calyces and arteries in the parenchyma using contrast 3D-CT imagery. SUMMARY. All HKs were 
located ventral to the abdominal aorta and inferior vena cava. Superior borders were positioned at the 
mid-twelfth thoracic and second lumbar vertebrae. Inferior borders were located at the second and third 
lumbar vertebrae and near the fourth and fifth lumbar vertebrae. The major renal hilum axis ranged from 
2.7 cm to 8.0 cm. The number of surplus arteries was 2 to 5. All isthmuses were located at the inferior part 
of the HK. Histological examination was performed in only two kidneys, and both of these consisted of 
parenchyma comprising many renal corpuscles and tubules. We slso reviewed the literatures describing HKs 
in the Japanese population. CONCLUSIONS. This recent detailed cadaveric study and our review, including a 
classical study, will be useful in the field of clinical anatomy.
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LEE Jae-Gi1, Hun-Mu YANG2, You-Jin CHOI3, Vittorio FAVERO4, Yi-Suk KIM5, Kyung-Seok HU3, Hee-Jin KIM3. 
1Department of Dental Hygiene, School of Health and Medicine, Namseoul University, Cheonan, Republic 
of Korea. 2Department of Anatomy, College of Medicine, Dankook University, Cheonan, Republic of Korea. 
3Division in Anatomy and Developmental Biology, Department of Oral Biology, Human Identification 
Research Center, BK21 PLUS project, Yonsei University College of Dentistry, Seoul, Republic of Korea. 
4Section of Dentistry and Maxillo-Facial Surgery, Department of Surgery, University of Verona, Verona, Italy. 
5Department of Anatomy, Ewha Womans University School of Medicine, Seoul, Republic of Korea.
Facial artery depth and relationship with the facial musculature layer.

INTRODUCTION. Previous studies have revealed a variation in the origin and distribution patterns of the 
facial artery (FA). However, the relationship between the FA and the facial muscles has not been well 
described. The purpose of this study was to determine the FA depth and relationship with the facial 
musculature layer, which represents critical information for dermal filler injection and oral maxillofacial 
surgery. METHODS. Fifty-four embalmed adult faces from Korean cadavers (36 males, 18 females; mean 
age 73.3 years) were used in this study. A detailed dissection was performed, with great care being taken 
to avoid damaging the FA underlying the facial skin and muscle. SUMMARY. The FA was first categorized 
according to the patterns of its final arterial branches. The branching pattern was classified simply into 
three types: Type I, nasolabial pattern (51.8%); Type II, nasolabial pattern with an infraorbital trunk (29.6%); 
and Type III, forehead pattern (18.6%). Each type was further subdivided according to the FA depth and 
relationship with the facial musculature layer, as Types Ia (37.0%), Ib (14.8%), IIa (16.7%), IIb (12.9%), IIIa (16.7%), 
and IIIb (1.9%). CONCLUSION.  This study provides new anatomical insight into the relationships between the 
FA branches and the facial muscles, including providing useful information for clinical applications in the 
fields of oral and maxillofacial surgery. 

LEE, Gene, Roy ESPINOSA, and Thomas GEST. Texas Tech University Health Sciences Center Paul L. Foster 
School of Medicine, El Paso, TX 79905, USA.
Visualization of the genicular arteries of the knee using Coomassie brilliant blue staining.

INTRODUCTION. Clear visualization of the genicular arteries of the knee has been an important aspect of 
several anatomical studies of the knee joint. Previous dissection studies in embalmed cadaveric knees have 
often used latex infusions into the vasculature, while either latex or India ink have successfully been used for 
fresh cadaveric knees. Researchers and students working with embalmed knees may desire an easier and 
more accessible alternative to latex infusions. DESCRIPTION. We describe a simple protocol for visualization 
of the genicular arteries using infusion with Coomassie brilliant blue. RESOURCES. An embalmed cadaveric 
leg was amputated at the mid-thigh, and the femoral artery was identified in the fascial compartment. The 
posterior leg was incised at both the popliteal fossa and the region above the arch of the soleus to reveal 
the popliteal artery. An infusion tube was inserted through the femoral artery to the popliteal fossa, and 
the popliteal artery was ligated tightly around the distal end of the tube. The popliteal artery above the 
arch of the soleus was occluded with a hemostat. Coomassie brilliant blue was then infused through the 
tube and allowed to stain overnight. On subsequent transverse dissection of the knee joint, the arterial 
vasculature of the knee joint could be clearly visualized. SIGNIFICANCE. Studies on the various contributions 
of the genicular arteries to the arterial supply of the menisci, lateral tibial condyle, and other structures 
have necessitated clear visualization of the knee joint vasculature. In addition, the lateral inferior genicular 
arteries in particular have recently been described as a key landmark for identification of joint capsular 
structures. Coomassie brilliant blue is a widely used staining reagent that is readily available to students and 
researchers. Our protocol therefore provides a highly effective and accessible method for visualizing the 
genicular arteries in anatomical studies of the knee.

MACKENZIE, Les W1, Lauren M. ANSTEY2, Carlos CHAN1, Paige H. DEAN1, Julia S. HOLLINGSWORTH1, Mikyla L. 
JANZEN1, Alison L. MICHELS3, Michael H. NAUGHTON1, Shannon E. PETERS1, Nicole J. RELKE1, Charlotte V. ROY1, 
Kiyoka SASAKI1, Kaitlyn A. TRESIDDER1, and Bowen ZHOU1. 1Department Biomedical and Molecular Sciences, 
2Faculty of Education, and 3Department of Pathology and Molecular Medicine, Queen’s University, Kingston, 
ON K7L 3N6, Canada.
Inquiry-based learning in a second-year anatomy course: a study of the four-year development of an IBL 
curriculum.

INTRODUCTION. Inquiry 216 is a group-based, term-long project that introduces second year undergraduate 
anatomy students to inquiry-based learning strategies. This project seeks to foster discovery- and research-
based learning of human anatomy in a large-scale, undergraduate, pre-professional context. In 2011, Lee 
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et al., analyzed student feedback from Inquiry 216 to report a favorable view of the project to develop 
collaboration and communication skills via active learning. Advancing their work, this research makes use 
of feedback collected since 2011 to produce a comparative analysis of the curriculum’s sustainability over 
time. METHODS. Feedback from students was collected of the 2012-2014 iterations of Inquiry 216. Each year 
modifications were made to the curriculum in response to students’ feedback. For the purposes of this study, 
quantitative and qualitative feedback data was analyzed and compared; and curricular modifications were 
tracked to inform trends over time. SUMMARY. The Inquiry 216 project receives consistent positive feedback 
while negative feedback is variable and reflective of the curricular modifications made of each iteration. 
Positive feedback consistently highlights the value of student-selected topics of interest; being creative 
with research and presentations; and working collaboratively with peers. Negative feedback is present 
every year but is less consistent. While a common theme has been the desire for more guidance, changes 
in negative comments demonstrate how curricular changes are working to address students’ learning 
needs. CONCLUSIONS. Inquiry 216 continues to remain a positive experience for students. The curriculum 
demonstrates consistent growth, evident by consistent positive feedback and negative feedback that is 
responsive to curricular changes. Future opportunities remain to improve the Inquiry 216 program, further 
contributing to the sustainability of this successful curriculum.

MARSHALL, Charles Taylor, Dustin MENETREY, Jim SHAW, Kolby WATTS.  University of Kentucky, Center of 
Excellence in Rural Health, Hazard, KY, 41701, USA.
Skeletal body measurements of the upper extremity as related to occupation.

INTRODUCTION: Our skeletons are constantly changing, due to various stresses applied throughout our 
lifetimes.  Bones respond to forces by becoming thicker and stronger over time, or thinner and weaker if 
stimuli are not present. In the current study, we examined whether bone structures are different between 
the dominant and non-dominant hand, and between occupation groupings. METHODS: Data measurements 
from 456 subjects were collected and submitted to the Forensic Data Bank (FDB) at the Forensic 
Anthropology Center at the University of Tennessee-Knoxville.  The FDB contains a variety of demographic 
information such as birthplace, medical history, occupation, stature, weight, as well as cranial and postcranial 
skeletal measurements. Over 100 different anthropologists, from over 36 agencies/universities, have 
contributed to the FDB, utilizing standardized recording procedures and formats for the documentation 
of human skeletal material. Specific measurements of the upper extremity were recorded and analyzed 
to determine potential correlations between age, sex, race, handedness, and/or occupation. SUMMARY: 
A positive correlation between upper-extremity measurements and occupation was noted in the study. 
Alterations appeared consistent with increased work load from various occupations. Statistically significant 
relationships were found between upper-body-measures and gender, with mean measures for males being 
larger. Likewise, statistically significant relationships were found between upper-body-measurements and 
“Job Group”, with all mean measures for job class. CONCLUSONS: The present study indicates that there is a 
connection between increased physical job demands and skeletal alterations.  This study could serve as an 
important basis for further studies to correlate skeletal alterations with soft tissue abnormalities and injuries.  
Insights provided from the relationships examined in this study could also be of importance to anatomy and 
forensic researchers.

MISHALL Priti L,1 Edward P. MANNING,1,2 Sherry A. DOWNIE,1,3 Todd R. OLSON.1 1Department of Anatomy and 
Structural Biology, 2Department of Physiology and Biophysics, 3Department of Rehabilitation Medicine, 
Albert Einstein College of Medicine, Bronx, New York 10461, United States. 
Dissection lab suturing module: making the most of the time and a valuable learning resource.

INTRODUCTION: Suturing is typically taught in the clerkships where students often report it is nerve-racking 
and frightening to master for the first time on a real patient. The module’s goal is two-fold: (1) to familiarize 
students in a supervised setting with suturing instruments and techniques, and (2) to better use lab time 
during the Head & Neck Unit with its limited dissection access for all team members. METHODS: All 169 
students in 40 dissection teams participated. After completing an online survey to establish prior familiarity 
and comfort level with suturing human tissue and watching an online suturing instruction video, teams 
were issued two suturing kits (a needle driver, forceps, scissors, and unlimited suture with non-detachable 
needles). Students practiced suturing 3 cm skin incisions on the lower limbs until they were ready to be 
evaluated. Each student was visited by 1 of 3 retired surgeon faculty members who teach in the course. The 
evaluation exercise consisted of suturing a 3 cm incision using simple interrupted sutures and instrument 
ties with 3 throws per stitch in less than 15 minutes. RESULTS: The pre-module survey revealed 26% of the 
students who responded (n=127) had prior training in suturing. However, only 4% of these students had 
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actually sutured human tissue. 100% of the students completed the module within the allotted time during 
the unit. The median time it took students to complete the module and receive a positive evaluation was 12 
labs (range = 7 - 16 labs). The total dollar cost of implementing this module was $1,015.28. CONCLUSIONS: 
Most first-year medical students lack experience and confidence in suturing. Some have training in 
suturing, but very few have ever sutured human tissue. Introducing a suturing module in the dissection 
lab is inexpensive, easily implemented, and increases familiarity and confidence with the equipment and 
techniques. (EPM sponsored by Grant No. T32-GM007288 from the National Institutes of Health)

NARAYANAMURTHY V B,  Richa PODDAR, K M PATIL Sundaram Medical Foundation Shanthi Colony Anna 
Nagar Chennai 600040, INDIA.
Quantification of foot evaluates status of foot and documents reversal of damage in diabetic foot.

INTRODUCTION Plastic surgery heals ulcers but keeping it healed is a real challenge in insensate diabetic 
feet. Pressure in the foot sole areas, deranged anatomy in neuropathic foot is the cause of ulcer. Engineering 
principles are evaluated to quantify and record pressure and neuropathy. Use of these parameters has 
helped select patients for surgical reversal of nerves hitherto considered irreversible.. METHODS. PR, a new 
parameter was a clinical and research initiative developed on Labview software. Footwear was developed 
using 3D FEA analysis. It was used among a large number of patients and reversal of pressure parameter was 
established. Law of mobility, which states that the sensibility of a part is proportional to the degree of range 
of motion of the part, was used to detect gradient of sensory loss. Tarsal tunnel decompression restores 
sensation to the feet and helps keep the ulcers healed.  Charcots foot needs further evaluation and is the 
subject of ongoing work. SUMMARY. Engineering principles were used to develop parameters to evaluate 
the various components of the foot. Objective evaluation and follow up was showed the effectiveness of the 
footwear in reversing the high pressure areas. Neuropathy was reversed after tarsal tunnel release. Ongoing 
research is to evaluate the bony component of the foot. CONCLUSION. Engineering principles have been 
evolved to understand the anatomy and the deranged anatomy seen in diabetic subjects. Quantification of 
pressure and development of footwear to offload it has been successfully shown to prevent ulcer formation. 
Neuropathy, the cause of all the complications in diabetic subjects can be quantified and reversal measured 
after surgical intervention

PIPE, Kimberly H., Cody L. BARTLETT, Aron R. DAVIS. University of California Davis Body Donation Program, 
Sacramento, CA 95820, USA.
Silicone tracheobronchialcast-A durable teaching aid for gross anatomy.

INTRODUCTION. The UC Davis Body Donation Program (UCD BDP) has seen an increased interest from 
faculty in having different types and preparations of anatomical specimens available that will not only 
aid students in learning gross anatomy, but can also be kept as part of a permanent teaching collection. 
DESCRIPTION. The UCD BDP investigated different methods through online and literature searches, 
professional courses and collegial discussions and decided to adapt a process performed on animal 
lungs to produce a tracheobronchial cast noting that a cast created from a human specimen could be 
immediately employed to help current anatomy students visualize the intricacies of the tracheobronchial 
tree. RESOURCES. A lung pluck is dissected from a donor. Running water is passed through the trachea, 
repeatedly, to clear any obstructions. By using compressed air, the lungs are simultaneously dried and 
inflated to replicate their anatomical integrity in a living person. Once the lungs are dry, silicone is injected 
into the trachea. The silicone is allowed to set and the outer lung tissue is removed through a boiling 
process. SIGNIFICANCE. Donor programs that support gross anatomy labs and anatomy courses with limited 
resources may use this technique to provide an additional teaching tool for anatomy students. The silicone 
tracheobronchial cast is less expensive to produce than purchasing a model and has similar longevity when 
handled and stored correctly. By casting several tracheobronchial trees, students are better able to visualize 
the anatomical variants of this structure. The silicone cast does not require the same level of maintenance 
or storage requirements as a human anatomical specimen and can be kept indefinitely or until the silicone 
deteriorates.
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REAM, Garen M.1, Regina C. FIACCO1, R. Shane TUBBS2,3, Marios LOUKAS3, Piotr B. KOZLOWSKI4, Anthony C. 
DILANDRO5, Kevin T. JULES6, and Anthony V. D’ANTONI5,6. 1New York College of Podiatric Medicine, New 
York, NY 10035, USA; 2Pediatric Neurosurgery, Children’s Hospital, Birmingham, AL 35233, USA; 3Department 
of Anatomical Sciences, St. George’s University, Grenada; 4NEUROMEDLAB, Staten Island, NY 10314, USA; 
5Division of Pre-clinical Sciences, 6Department of Surgery, New York College of Podiatric Medicine, New York, 
NY 10035, USA.
Relationship between intersesamoid ligament and sesamoid bones in cadaveric feet with hallux valgus.

INTRODUCTION. Hallux valgus (HV) is a complex deformity of the first metatarsophalangeal joint that 
includes sesamoid deviation, malalignment and rotation. Sesamoid deviation may affect the intersesamoid 
ligament (IL) between the medial and lateral sesamoids. Our purpose was to study the interrelations 
between these structures because there is a paucity of cadaveric data on the pathologic changes that 
affect the IL and sesamoids in HV. METHODS. Thirty-two formalin-fixed feet from 16 cadavers (12 females,4 
males) were dissected (16 right and left) dorsally and plantarly to expose the IL. Length, width and thickness 
of IL and sesamoids were measured with a digital caliper (Hawk, Inc.). Total length and width of each foot 
was measured. Measurements were compared in non-HV and HV feet. SUMMARY. From the plantar aspect 
(outside capsule), IL mean (SD) length was 8.66 (1.21) mm and mean width (SD) was 6.27(1.48) mm. From 
the dorsal aspect (in capsule), IL mean (SD) length was 6.47(0.85) mm and mean (SD) width was 2.24 (0.61) 
mm. Mean (SD) thickness from dorsal to plantar (DP) was 3.03 (0.65) mm. Five of 32 (15.6%) feet had HV. 
Independent-samples t tests between non-HV and HV feet revealed the following significant differences for 
left feet: medial sesamoid length (plantar) (P=.002), lateral sesamoid length (dorsal) (P=.020). For right feet: 
medial sesamoid length (dorsal) (P=.003) and plantar (P=.014), lateral sesamoid length (dorsal) (P=.004). For 
both feet (total): medial sesamoid length (dorsal) (P=.008) and plantar (P=.035). CONCLUSION. Our results 
suggest that the size of the sesamoids may change as a result of HV, which may cause lengthening of the 
IL. Currently, surgical correction of HV usually involves transection of the IL to allow removal of the lateral 
sesamoid. An understanding of the complex morphology and relations between the IL and sesamoids is 
critically important for surgeons correcting HV deformities.

SACHDEVA, Rohit1, Haron OBAID2, Elizabeth L. HARRISON1, Jonathan FARTHING3, Cole R. BEAVIS4, Geoffrey 
JOHNSTON4, Soo Y. KIM1. 1School of Physical Therapy, University of Saskatchewan, Saskatoon, SK S7S 0W3, 
Canada; 2Department of Medical Imaging, University of Saskatchewan, Saskatoon, SK S7N 0W8, Canada; 
3College of Kinesiology, University of Saskatchewan, Saskatoon, SK S7N 5B2, Canada; 4Department of 
Surgery, University of Saskatchewan, Saskatoon, SK S7N 5E5, Canada.
Surgical repair of the supraspinatus: architectural changes in the muscle pre and post-operatively.

INTRODUCTION. Surgical repair of the supraspinatus (SP) with rotator cuff tears is common. The structural 
failure rate of these repairs can exceed 50%. Shortening of the tendon and muscle are recognized as strong 
predictors for repair failure. Despite its clinical significance, in vivo changes of the muscle architecture within 
the SP following surgical repair have not been thoroughly investigated. To improve surgical management 
and optimize function of the repaired muscle, knowledge of the architectural changes following repair is 
critical. Thus, the purpose of this study was to compare the architectural features of the SP pre- and post-
operatively at different time intervals. METHODS. Nine surgical candidates (7M/2F), mean age of 55.67±4.69 
years, with full thickness SP tendon tears were recruited. A previously developed ultrasound protocol was 
used to image the SP pre-operatively (pre-op) and at 1 (post-op1) and 3 (post-op2) months post-operatively. 
Architectural parameters quantified included fiber bundle length (FBL), pennation angle (PA), and muscle 
thickness (MT). Scans were performed in neutral (0°), 60°passive and 60° active glenohumeral abduction 
(except at post-op1 where muscle contraction was contraindicated). SUMMARY. Pre- and post-operative 
measurements were compared using a repeated measures ANOVA. Mean FBL increased significantly at 
post-op1 and remained lengthened at post-op2 (p<0.05). No significant changes in mean PA were found. 
Mean MT significantly increased from pre-op to post-op2 in all the positions (p<0.05). CONCLUSIONS. The 
stretching of the SP during the surgery lengthens fiber bundles. The amount of lengthening will affect 
the length-tension relationship of the muscle, which in turn can compromise its function and could be 
attributed to surgical failure. Thus, the understanding of the architectural changes following surgical repair 
could guide us on pre-operative decision making and to optimize rotator cuff strengthening programs.
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SAGA, Tsuyoshi; Koichi WATANABE; Joe IWANAGA; Yoko TABIRA; and Koh-ichi YAMAKI. Department of 
Anatomy, Kurume University School of Medicine, Kurume, Fukuoka, 830-0011, Japan.
Rare origin of right coronary artery with left superior vena cava and surplus right coronary artery.

INTRODUCTION. Coronary artery anomalies are often found on heart angiography using the latest 
equipment. However, limited reports of coronary arterial anomalies in gross anatomy studies exist. As we 
had discovered multiple origins of the right coronary artery in Japanese hearts, we performed a detailed 
study of the coronary arteries and its branches, including those that cannot be seen using the latest imaging 
instruments. RESOURCES. In the present study, 81 Japanese adult cadaver hearts were examined, which 
had been used in the undergraduate gross anatomy course at Kurume University School of Medicine in 
2008, 2012 and 2013. DESCRIPTION. Many anomalies of the coronary arteries were found. In one case, both 
the right and left coronary arteries originated from the left coronary aortic sinus (i.e., no coronary artery 
arose in the right coronary aortic sinus) and the heart had a double superior vena cava. In another case, a 
surplus right circumflex artery arose in the right coronary aortic sinus on the right side of the right coronary 
artery opening. In 54.3% (44/81) of cases of right coronary arteries originating in the right coronary aortic 
sinus, surplus right coronary arteries had at least one (the third branch) branch and up to three (the fifth 
branch) branches. Almost all of these surplus branches were conus branches. SIGNIFICANCE. Many types of 
anomalies involving the origin of the right coronary artery were discovered by detailed gross anatomical 
dissection. In particular, attention should be paid during coronary angiography and surgery to surplus small 
branches that directly originate from the right coronary aortic sinus.

WHEELER, Rachel L., Aaron D. HAMPTON, and Natalie R. SHIRLEY. Lincoln Memorial University-DeBusk 
College of Osteopathic Medicine, Harrogate, TN, 37752, USA.
The effects of body mass index on cross-sectional properties of the femoral neck.

INTRODUCTION. Research on the relationship between body mass index (BMI) and cortical thickness has 
shown that cross-sectional properties of long bone diaphyses such as cortical area, polar second moment of 
area, and polar section modulus are significantly greater in obese versus normal BMI individuals. However, 
joints are more constrained than diaphyses, and linear articular dimensions do not differ significantly among 
obese and normal BMI groups. This study investigates the hypothesis that the femoral neck remodels in 
order to accommodate greater loads associated with increased BMI. METHODS. High-resolution CT scans 
were obtained from the University of Tennessee William M. Bass Donated Skeletal Collection (n=177 males). 
The sample was divided into three BMI groups: normal, overweight, and obese. The DICOMS were loaded 
into OsiriX software to obtain a cross-sectional slice at the waist of the femoral neck. This slice was imported 
into Image J software to calculate total cross-sectional area, circularity index, polar second moment of area, 
polar section modulus, and maximum cortical thickness. A MANOVA was performed in SPSS 19 software 
and Bonferroni post-hoc tests were used to examine pairwise multiple comparisons. SUMMARY. Cortical 
area, second moment of area, and maximum cortical thickness were significantly different (p< .01) between 
normal and obese groups. Cortical area and second moment of area were significantly different (p<.05) 
between overweight and obese groups. Obese individuals have higher cortical area and second moment 
of area relative to overweight and normal BMI individuals. CONCLUSIONS. The femoral neck remodels in 
response to increased biomechanical loading in order to increase the strength properties of the hip joint. 
These results will help inform the scientific community and clinicians about the effects of obesity on the 
skeleton.
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AL HARBI, Yasser. A and Quentin FOGG. Department of Anatomy and Cell Biology,  University of Glasgow, 
Glasgow G12 8QQ, United Kingdom.
Develop techniques of histological staining at the trapezoimetacarple ligaments attachments.

INTRODUCTION. The entheses of the trapeziometacarpal ligaments (TMC) are complex and highly varied. 
Various studies report different patterns of ligament attachments. Most descriptions are based solely on 
gross observational data. These results do not describe which structures are actually attached into bone 
via true entheses. Modified  Masson’s Trichrome and Miller Elastic stains have been used for illustrating 
collagen fiber, elastic fibers in tissues respectively but rarely mixed both stains. The purpose of this study 
was to describe the entheses of the ligaments of the TMC joint with an alternate staining protocol. METHOD. 
Four embalmed cadaver hands were dissected with 6x magnification. The specimens were divided into 
four groups; first (using a modified Masson’s Trichrome staining only), second (using Miller Elastic only), 
third (using a combination staining started by a modified Masson’s Trichrome staining), and fourth  (using a 
combination staining). SUMMARY. Most TMCs ligament have demonstrated distinct collagen fiber bundles 
with Miller Elastic only, whereas, appeared the blood vessels and nerve ending clear with a combination 
staining started by a modified Masson’s Trichrome staining. A modified Masson’s Trichrome staining alone  
have been shown the entheses very clear, especially, calcified fibrocartilage. No more effective  with a 
combination staining started by Miller Elastin. A new color had appeared in both a combination staining 
started by a modified Masson’s Trichrome staining. The enthesis types, innervations and blood supplied 
were observed. CONCLUSION. The outcomes of this study provide a template for further study that will 
increase the knowledge and understanding of the normal anatomy of ligaments, particularly, at the 
attachment zone with bone (entheses). And serve to develop the techniques of the staining procedures 
throughout TMC ligaments.

BALSIGER, Heather, Elmus BEALE, Thomas GEST, and Dolgor BAATAR. Department of Medical Education, Paul 
L. Foster School of Medicine, Texas Tech University Health Sciences Center, El Paso, TX 79905, USA.
The potential role of iPads in gross anatomy lab instruction.

INTRODUCTION. We noted that many of our medical students use anatomy-based iPad apps both outside 
and during anatomy labs. We wanted to formally introduce this technology into our teaching sessions. 
DESCRIPTION. We provided each tank (shared by 6 students) with an iPad loaded with a variety of apps that 
could be used to augment their anatomy learning. We share here our experience using iPads in anatomy 
labs. RESOURCES. We purchased iPads with a charging station that can also be used for simultaneous 
syncing. In addition to anatomy apps, we downloaded the OneNote app from Microsoft and provided 
students with OneNote notebooks containing relevant learning material each lab. OneNote software is very 
popular among students as an organizational tool for learning materials. OneNote notebooks were created 
and shared across all iPads using the free Microsoft cloud service. In addition, we installed the OneDrive 
app from Microsoft and used it to publish protocols and guidance for anatomy labs. These materials were 
uploaded from faculty computers to the cloud based drive (OneDrive.live.com) and were immediately 
available on all iPads logged in to the same cloud account. To post instructional videos, we used another 
cloud-based service, Real Player Cloud (www.real.com, a website which allows uploading and streaming 
of videos of different formats to multiple mobile devices). During anatomy labs each group of students 
was provided with an iPad with a RealPlayer Cloud app installed and logged in in to our account. Watching 
videos after downloading them worked better than streaming, which slows down during multiple accesses. 
SIGNIFICANCE. Initial surveys indicate that most students used their group’s iPads during at least some of 
the labs and found them helpful in learning during lab. The students found the OneNote notebooks most 
useful but found many other useful ways to utilize the iPads.
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BEALE, Elmus G., Jessica J. WHITE, Zoey N. ROBERTS, and Thomas R. GEST. Paul L. Foster School of Medicine, 
Texas Tech University Health Sciences Center at El Paso, El Paso, TX 79905, USA.
Pancreas divisum: a common variation that deserves more attention in preclinical medical education

INTRODUCTION. Pancreas divisum (PD) is a condition wherein the duct systems of the dorsal and ventral 
pancreatic buds do not fuse. In cases of PD, the secretions from the majority of the pancreas (the head, 
neck, body and tail), which is derived embryologically from the dorsal pancreatic bud, must pass into 
the duodenum via the minor duodenal papilla. The smaller uncinate process, which is derived from the 
ventral bud, drains with the bile duct through the major duodenal papilla. Clinical literature indicates 
that PD is present in 10-22% of the population, which is important because it has been suggested that PD 
is a predisposing condition to pancreatitis. The focus of this study was 2-fold: 1) to perform a cadaveric 
dissection study to confirm whether PD is common in a cohort of donors that had not been selected a priori 
(e.g., because they had pancreatitis); and 2) to determine whether PD is described in the most common 
and best known textbooks of anatomy, embryology, surgery, and pathology.  METHODS. Eight human 
cadavers (4 males and 4 females, ages 56-100 years) were available for dissection in our institution’s anatomy 
laboratories. Pancreata were dissected to reveal the ducts. Dye was injected into the ducts so that any 
communications between main and accessory ducts could be easily located. Concurrently, 23 anatomy, 16 
embryology, 10 pathology, and 29 surgery textbooks were examined for mention of PD.  SUMMARY. PD 
was unambiguously identified in 2 of the 8 cadavers. However, only 13% of the anatomy and embryology 
textbooks describe PD. This was in contrast to 60% of the surgery and pathology textbooks, which describe 
PD.  CONCLUSIONS. Cadaveric dissection indicates that PD is indeed prevalent (25% in this study). Its 
prevalence and the possibility that PD predisposes to pancreatitis merits inclusion of this topic in textbooks 
of anatomy and embryology.

BOYDSTUN, Devon S., and Anthony B. OLINGER.  Department of Anatomy, Kansas City University of Medicine 
and Biosciences, Kansas City, MO 64106, USA.
Characterization of structures surrounding the pituitary gland for the purpose of understanding tumor 
expansion.

INTRODUCTION:  Pituitary tumors are some of the most prevalent of all intracranial tumors.  While there 
are many physiological signs of pituitary dysfunction, tumors are usually diagnosed only after they have 
expanded and compressed neural of vascular structures producing abnormalities on physical exam. 
Previous studies have characterized the structures surrounding the pituitary gland individually.  This study 
aims to characterize them together from a gross perspective.  METHODS:  76 embalmed cadavers were used 
for this study.  The pituitary gland was accessed using gross dissection.  The thicknesses of 69 diaphragma 
sellae (32 female, 37 male), 73 floors of the sella turcica (33 female, 40 male), and 54 right (26 female, 28 male) 
and 52 left (23 female, 29 male) medial walls of the cavernous sinus were measured using a digital caliper.  
SUMMARY:   The data show that the average thickness of the diaphragma sellae was 0.30mm in both males 
and females.  The thickness of the floor of the sella turcica was found to be 1.52mm in females and 1.56mm 
in males.  The average thickness of the right and left medial walls of the cavernous sinus was found to be 
0.28mm in females and 0.26mm in males.    CONCLUSION:  From these results, it can be concluded from an 
anatomic perspective that it would be easier for a pituitary tumor to expand laterally against the medial 
walls of the cavernous sinus and superiorly against the diaphragma sellae than inferiorly through the floor of 
the sella turcica into the sphenoid sinus.

BOYDSTUN, Devon S., Clive C. PERSAUD, Jacob F. PFEIFFER, and Anthony B. OLINGER.  Department of 
Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 64106, USA.
Quantification of the distal ulnar artery for improved vascular access.

INTRODUCTION:  The ulnar artery (UA) provides a safe alternative to the femoral or brachial artery for the 
purposes of catheterization and arterial blood gas draws.  Currently, there are no studies recommending 
the safest point along the course of the distal ulnar artery for these procedures.  The purpose of this study 
was to characterize the distal ulnar artery in terms of diameter, tortuosity, and branching pattern at varying 
distances from the ulnar styloid process (SP).  METHODS:  103 cadaveric ulnar arteries (52 male, 51 female) 
were dissected and measured.  The diameter was measured using caliper at the SP and at distances of 2cm, 
4cm, 6cm, 8cm, and 10 cm proximal to the SP.  Locations of tortuosity greater than 35°, measured with a 
goniometer, were recorded.  Also, branches were recorded as a function of distance from the SP.  SUMMARY:  
It was observed that there was a slight increase in diameter in both males and females proximal to the 
ulnar SP.  Also, significant tortuosity occurred at an average of 2.46cm proximal to the ulnar SP in males and 
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2.58cm in females.  Branching of the ulnar artery occurred at an average of 3.8cm and 3.5cm proximal to the 
ulnar SP in males and females, respectively.  CONCLUSION:  Based on the data, it appears that performing 
catheterization procedures and arterial blood gas draws proximal to the ulnar SP would be safer than at the 
SP owing to the increase in diameter.  Also, these procedures should be performed at least 4cm proximal to 
the ulnar SP to avoid tortuosity and branching of the ulnar artery.

BOYDSTUN, Devon S., Jacob F. PFEIFFER, Clive C. PERSAUD and Anthony B. OLINGER.  Department of 
Anatomy, Kansas City University of Medicine and Biosciences, Kansas City, MO 64106, USA.
Anomalous tendinous contribution to the adductor canal by the adductor longus muscle.

INTRODUCTION: Classically the adductor canal is formed by the deep fascia of the sartorius, adductor 
longus, adductor magnus and vastus medialis muscles that forms a neurovascular passage between 
the medial and anterior compartments of the thigh. The contents of the adductor canal include femoral 
artery, femoral vein, and saphenous nerve.  The femoral artery and vein continue posteriorly through 
the adductor hiatus while the saphenous nerve travels medially across the knee joint to innervate the 
medial leg.  METHODS: Routine dissection revealed an abnormal tendinous contribution to the roof of the 
adductor canal by the adductor longus muscle.  SUMMARY: The anomalous tendon arose from the adductor 
longus near its insertion and formed a strong tendinous roof over the distal portion of the adductor canal.  
CONCLUSIONS: An anomaly like this could cause compression of the contents of the adductor canal and 
lead to complications like saphenous neuritis, adductor canal compression syndrome, as well as paresthesias 
throughout the saphenous nerve distribution.

CARTER, April C., Cody MORRIS, and Irwin M. BEST. Emory University School of Medicine, Atlanta, Georgia 
30322, USA.
A aase of unequal fibular blood supply.

INTRODUCTION. The osteocutaneous free fibular graft has simplified mandibular reconstruction in both 
trauma and elective surgery.  These grafts do not survive without an adequate blood supply.  Consequently 
several techniques have been employed to establish the adequacy of the arterial blood supply before graft 
harvesting.  DESCRIPTION. A patient presented to the trauma bay with a large traumatic open wound to 
the lower face.  RESOURCES.  No pulse deficits were noted in either extremity.  After stabilization in the 
trauma bay, he had contrast-enhanced CT of the head, neck, and lower extremities. An evaluation of the 
lower extremity CT was requested to determine the suitability of the right or left fibula for a pedicle graft 
to the mandible. The left tib-peroneal trunk supplied the proximal fibula with a large branch that entered 
the proximal fibula. The main trunk of the left fibular artery appeared smaller than the right.  A similar 
branch could not be found on the right. SIGNIFICANCE.  Considerable variation exists in the location and 
distribution of the blood supply to the lower extremity.  However no significant variation is thought to exist 
between the blood supply to the left and right fibula.  CTA proved to be an efficient technique to  evaluate 
the anatomy, symmetry and suitability of the fibular artery before such a labor intensive osteocutaneous 
free fibular graft reconstruction.

David VOGELSANG1, RUSSELL, R. Austin1 and Jonathan J. WISCO1,2. 1Brigham Young University, Provo, UT 
84602, USA; 2University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
MRI-safe device for holding ankle in measured, fixed, dynamic position.

INTRODUCTION. Securing cadaveric specimens in specific, dynamic positions for Magnetic Resonance 
Imaging (MRI) requires devices that are non-ferrous, small enough to fit in the radio-frequency (RF) coil 
used for imaging, and strong enough to fix the cadaveric specimen in position. Yoga bands have been used 
previously to fixate joints at various angles, but determining the measured angles with these devices have 
been qualitative at best. The purpose of this project was to create an apparatus to hold a cadaveric ankle 
in quantitative, fixed, dynamic positions (dorsiflexion, plantarflexion, inversion, and eversion) in an MRI 
scanner. RESOURCES. A 1-1/2” x 5-1/2” vinyl fence rail, vinyl fence rail brackets, vinyl bolts and wing nuts 
were used to fabricate the device. Two-inch velco straps were used to a mount the ankle on the device. 
DESCRIPTION. We created an L-shaped device that can be adjusted to general angles to hold a cadaveric 
ankle everted or inverted. With velcro straps the ankle can be held in dorsi- or plantar flexion. The device 
is made of vinyl so it is MRI safe. SIGNIFICANCE. Our MRI safe device was used succesfully to hold an ankle 
specimen in dorsiflexion, plantar flexion, inversion, and eversion. High resolution images were generated 
without artifact. Simple to fabricate, MRI safe devices will be valuble for future imaging of cadaveric 
specimens in measured, fixed, dynamic positions.
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DAVIES, C.L. and P.T. DAVIS. University of FIndlay, Findlay, OH, USA.
Negative correlation between multiple mini-interview (MMI) scores and academic performance in clinical 
anatomy and other courses in first semester didactic physician assistant students.

INTRODUCTION: Many professional schools have begun to employ the Multiple Mini-Interview Style (MMI) 
style format to screen applicants for admission into programs. This format employs the use of stations 
that give the applicant a short time to respond to various problem-based scenarios. These are scored on 
attributes such as teamwork, self-awareness, responsibility, problem-solving ability, conflict resolution, 
ethical and moraljudgement, and communication skills. The argument for MMI style admissions is that 
the type of skills required to perform well academically are not necessarily the same skills required to do 
well on licensing exams later on, and that other interviewsare not good at assessing those non-academic 
skills (Ava et al., 2004). RESOURCES: MMI was utilized under a license granted by ProFitHR (http://www.
profithr.com/) at the University of Findlay in Findlay, OH, to determine if it would be more effective than 
traditional interview techniques in predicting student program success. This is a preliminary evaluation 
of this cohort after its first didactic term. Five stations were utlilizedduring the interview process. These 
stations included various scenarios, which because of copyright issues, cannot be discussed in detail. 
DESCRIPTION: Our review of this cohort indicates that there is a negative correlation between MMI score and 
performance in first-term didactic coursework, including Clinical Anatomy. Further, two of the students who 
earned the top MMI scores were in the bottom 1/3 of the cohort academically at the end of the first term. 
SIGNIFICANCE:Programs who employ the MMI technique should consider supporting students academically 
in the first term irrespective ofMMI performance. Additionally, assessment techniques forClinical Anatomy 
during the first didactic foucus on additional skill acquisition includes other methods skills such as team-
work, communication skills, and conflict resolution. Interestingly, strong MMI performance is correlated with  
increased positive performance on licensing exams.   This cohort will be followed further to determine what 
relationship, if any, exists in that regard.

FRANCISCO Margarida, Eduardo COELHO, Rita MEDEIROS, David AMARO, Alexandre VASQUEZ; Faculdade de 
Medicina de Lisboa, Universidade de Lisboa, Portugal.
Andreas Vesalius - 500 years.

INTRODUCTION: Andreas Vesalius is considered the father of Modern Anatomy. He was born in 31 December 
1514 in Brussels, so we commemorate this year the 500th anniversary of his birth date. DESCRIPTION: For a 
long time Art, Anatomy and Science have shared close relations.Many principles that guided Vesalius are 
prevaling in our days, molding the way of thinking and teaching science.Vesalius had the luck of having 
been born in a time of great intellectual progress and was, like Leonardo da Vinci, a real renaissance man. 
His masterpiece De Humani Corporis Fabrica was considered one of the most influencial scientific books 
of all times, known by its magnificent illustrations which include some of the most beautiful xylographies 
ever made. RESOURCES: A breve resume is presented concerning his life trajectory based on biograhic data 
and the legacy of his published work.  SIGNIFICANCE: As we look at the history of the past we can better 
understand the present and some of the principles that can guide us through the future, moving us forward 
through better ways of learning and teaching Human Anatomy and Science.

GILLESPIE, Michael1, Dani PETERSON1, Jamison HARVEY1, Katrina PETERSON1, David VOGELSANG1, Jo BROWN1, 
Brian WISEMAN1, BreAnna LONG1, Zach CALL1 and Jonathan J. WISCO1,2. 1Department of Physiology and 
Developmental Biology, Brigham Young University, Provo, UT 84602; 2Department of Neurobiology and 
Anatomy, University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
Choose your (anatomy lab) section wisely.

INTRODUCTION. In our human anatomy cadaver lab course, pairs of teaching assistants are assigned to 
one of 40 sections, each section containing approximately 20 students. TAs in each section prepare and 
administer a weekly quiz covering material taught from the previous week’s curriculum. With 10 quiz weeks 
for each of the 40 sections, 400 unique quizzes are administered each semester. But, students from all 
sections take the same midterm and final exams. We have found that there is a high correlation between 
quiz score totals and exam score totals (midterm+final) [R=0.806 T=44.80 P=0.000]. We are now interested 
in assessing whether or not this relationship is section dependent. By calculating how well students of each 
section score on exams compared with their quiz score total, we are able to determine the impact of section 
dependent variables as a whole. METHODS. We gathered quiz and exam scores for 1085 students from two 
consecutive semesters. We performed a univariate multiple regression analysis of quiz score totals and exam 
score totals with section as a covariate using SPSS. SUMMARY. We found a significant relationship between 
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quiz score total and exam score total, taking section number into account [R2 =0.734 F(86, 998)=1.704, 
P=0.005]. CONCLUSIONS. There are variables affecting students’ performance on exam scores that are 
section dependent. Variables within section may include differences in quiz questions, how well quizzes 
prepare students for exams, teaching ability of TAs, interpersonal relationships between TAs and students, 
enrollment factors, day and time of the section, etc. Based on our findings and what we are able to control 
administratively, we are moving to standardized quizzes across all sections. Further studies are needed to 
minimize the affects of section dependent variables on student’s performance in the course.

GREENE, SARAH J., Alison HOWE.  University of Vermont College of Medicine, USA.
Teaching three-dimensional neuroanatomy using a 3D computer model.

INTRODUCTION:  Learning to view coronal and horizontal slices of the brain can be challenging for students.  
However, these views must be understood in order to assess magnetic resonance images (MRI) and CT 
scans for future health care professionals. FreeSurfer (FS) and 3D Slicer (3DS) are two freely available tools 
used in neuroanatomical research that have the potential to be utilized in education, as they are capable 
of generating labeled 3D models of cross-sectional and whole brain neuroanatomy from MRI scans, that 
can be viewed simultaneously and manipulated in space.  In this study, the use of a three-dimensional 
(3D) computer model was compared to fixed and sectioned brain tissue in teaching coronal and horizontal 
sections of the brain.  METHODS:  Students enrolled in the 2012 Neural Science and Neuroscience courses 
at UVM attended optional small groups sessions to review 3D neuroanatomy.  Students were randomly 
assigned to either a session utilizing fixed and sectioned brain tissue (BT; n=28), or a session utilizing a 
FS-3DS computer generated model (n=32).  Both sessions were approximately 45 minutes long, and covered 
structures that could be visualized in horizontal and coronal sections.  Both groups completed a pre- and 
post-assessment, as well as a survey at the end of the session.  Group comparisons were made using t-tests 
and two-way repeated measure analyses of variance (ANOVA).  SUMMARY:  Pre- and post-assessments 
were significantly different for both the BT (n=27, p<0.0001, average improvement of 18%) and FS-3DS 
groups (n=32, p<0.0001, average improvement of 16%).   There was no significant interaction between 
group and assessment time.  Survey responses were positive overall for both groups, however advantages 
and disadvantages to both tools were reported.  CONCLUSIONS:  FS-3DS is a comparable method to 
working with real brain tissue for teaching coronal and horizontal sections of the brain, however there are 
advantages and disadvantages to both the computer model and real tissue, suggesting that these methods 
may work best when utilized together to compliment one another.

HILBELINK, Don R., Department of Pathology and Cell Biology, College of Medicine, University of South 
Florida, Tampa, Florida 33612 USA.
VIRAL: Virtual Interactive Regional Anatomy Lessons.

INTRODUCTION: Cadaver dissection has played a central role in almost every medical gross anatomy course 
during the past several hundred years. The cadaver lends itself very nicely to regional dissection and there 
is now a plethora of gross anatomy teaching resources detailing dissection protocols and documenting 
regional anatomical relationships. Unfortunately, cadaver dissection does have limitations: the body must be 
dissected from outside-in and the process results in irreversible alterations of the anatomical relationships 
of the region.   RESOURCES: Today’s technology provides virtual alternatives to actual cadaver dissection. 
Using a 3D virtual interactive cadaver software program, a series of laboratory exercises were developed 
which focused on interactively building rather than dissecting the region. DESCRIPTION: Using the virtual 
interactive 3D anatomy software each student was required to sequentially build the region beginning 
with the innermost components and then adding relevant detail producing a power point presentation 
that included labeled 2D images of the evolving anatomical region; hyperlinks to interactive 3D models; 
and text that described in their own words the anatomical relationships of the region they were building. 
The power points became an invaluable learning resource both as an initial interactive laboratory exercise 
and subsequently as a learning resource available for further study and review. SIGNIFIANCE: The virtual 
interactive approach to learning the regional anatomy can be used as a pre-lab assignment, a synchronous 
course assignment for the half of the class that may not be actively doing dissection this particular 
laboratory, or as a substitute for actual cadaver dissections for course that may not have access to cadaveric 
specimens such as undergraduate courses in Anatomy and Physiology.
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JERGENSON, Margaret A., Lauara C. BARRIT, Neil S. NORTON, Barbara J. OKANE, Mark A. LATTA. Creighton 
University School of Dentistry, Department of Oral Biology, Omaha, NE 61878, USA.
Master in oral biology, anatomic science track: A path to addressing the need for dental educators.

INTRODUCTION. For more than a decade, there has been an ongoing shortage of faculty in dental 
education. The most common source of new faculty in recent years is dentists moving from private practice 
into academics. The challenge presented by this is that though dentists with practice experience are 
invaluable in teaching the clinical aspects of dentistry, most have only limited background in classroom 
teaching or scholarly/research activities. DESCRIPTION. At the Creighton University School of Dentistry, 
a Master of Oral Biology in an Anatomic Sciences track has been initiated as an opportunity to develop 
potential dental educators. RESOURCES. Students are selected from dental school applicants that have not 
been accepted into the incoming class due to the large number of applicants. The existing dental curriculum 
is used as the basis of instruction thus allowing the students to take the anatomic sciences courses with 
the first year dental class. They also have instruction to introduce them to research methods. In the second 
year the students act as teaching assistants in the Anatomic Sciences and conduct a research thesis project. 
Upon successful completion of the MS program, they are accepted into dental school. As first year dental 
students they again act as teaching assistants in the Anatomic Science courses while participating in the 
remainder of the dental curriculum. After four years the program has successfully graduated two classes. The 
MS qualified dental students are performing at a very satisfactory level in the dental program. All students 
report satisfaction with the program and, all but one, express an interest in participating in academic 
dentistry at some time in their career. SIGNFICANCE. The Master of Oral Biology program produces a pool of 
individuals who are interested in teaching clinically oriented anatomy to dental students and also provides 
the foundational training necessary to begin building a career in academic dentistry.

KIRERA, Francis, Lawrence ETTIENE, Cameron PAUL and Sandor VIGH.  Anatomy Department, Ross University 
School of Medicine, PO Box 266, Dominica, WI.
A  three-pronged approach to maintaining a mold-free Gross Anatomy  lab.

INTRODUCTION.  Maintaining a mold-free environment in a cadaver-based anatomy lab is a high priority 
for many anatomy study programs. Although there has been an increased effort in eliminating mold in 
many cadaver labs, very few programs have consistently achieved this without resorting to the use of toxic 
chemicals such as phenol and formaldehyde or eventual loss of contaminated cadavers.  With the mounting 
evidence of health risks associated with formaldehyde exposure in anatomy labs, it is imperative to seek 
other management strategies to achieve similar results without compromising the integrity of the cadavers 
or the health of lab users.  DESCRIPTION.  The newly refurbished anatomy facility at Ross University School 
of Medicine (RUSM) adopted an intensive multifaceted approach to cadaver maintenance that has resulted 
in a mold-free lab for the past three years.  RESOURCES.  A three-stepped approach was instituted within 
the anatomy facility for mold-free cadavers.  The steps include: i) elaborate structural redesigning of the 
air handling and temperature control systems and use of epoxy-based moisture resistant floors within 
the facility,  ii)  implementation of rigorous cadaver-handling procedures that include daily oversight 
of the cadavers, and iii) use of formalin-free and phenol-free isopropyl-BTC-E 50 cadaver preservation 
solutions.  SIGNIFICANCE.  With the adoption of our new three-step system, the anatomy laboratory at 
RUSM has maintained a mold-free facility for the past three years.  The number of cadavers lost due to 
mold contamination has been insignificant. There has been a notable improvement in student satisfaction 
when they study in the lab that is free of mold, and when their studies are not disrupted through loss of 
their precious dissections due to mold contamination. With these remarkable outcomes being attainable in 
tropical environmental setup, similar lab management strategies can be replicated elsewhere with similar 
outcomes.
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LAMBERT, H. Wayne1, Patrick M. KENNEDY1, Kylen P. WHIPP1, Zachary V. ANDERSON1, Mark K. RADOW1, 
Mackenzie J. CLARKSON1, Jacob N. FOX1, Jonathan J. WISCO2,3. 1Neurobiology and Anatomy, West Virginia 
University, Morgantown, WV 26506-9128, USA;  2Brigham Young University, Provo, UT  84602, USA; 
3University of Utah School of Medicine, Salt Lake City, UT 84132, USA.
Expanding translational research and scholarly output through clinician and student involvement.

INTRODUCTION. The goal of translational research is to enable biomedical research discoveries to go from 
the “bench to the bedside” to impact health outcomes and improve patient care.   Through collaborations 
with clinical research faculty, an anatomist can actively engage in translational research and increase their 
research profile within their home institution. This presentation will highlight ways to create clinical research 
partnerships and involve students to strengthen research outcomes.  Ongoing and recently completed 
translational research projects, resulting scholarly publications, and efforts to secure intramural and 
extramural funding will be highlighted to provide junior faculty members a roadmap to become involved in 
similar projects.  RESOURCES.  Cadaveric whole body donations within the West Virginia Human Gift Registry 
enabled the completion of these projects.  DESCRIPTION. Clinical and translational research project results 
will be presented, including studies involving the variability of the phrenic nerve, iatrogenic sural nerve 
damage during Achilles tendon repair, extra-cardiac neural remodeling following cardiomyopathy, age-
related changes within internal pudendal arteries leading to erectile dysfunction, and variant leg muscles 
involvement in tarsal tunnel syndrome. CONCLUSIONS. Involvement of clinicians and graduate students 
within clinical and translational research projects will assist and engage young faculty members to increase 
their own scholarly output.

LARKIN, Theresa A., Graduate School of Medicine, University of Wollongong, Australia.
Prior anatomy experience and learning methods: effects on use of classroom activities and resources.

INTRODUCTION. Students entering graduate-entry medical degrees do so with a variety of science and 
non-science backgrounds. Students with no prior anatomy experience often do not employ the most 
effective learning strategies to gain a deep understanding of basic and clinical anatomy. This study aimed 
to ascertain whether perceived educational value of different anatomy laboratory activities and use of 
additional resources were affected by students’ prior anatomy experience or learning method. METHODS. 
An anonymous survey was administered at the end of students’ first year of their degree. Students indicated 
their prior anatomy experience, method of learning, use of additional resources, and scored the educational 
value of 22 anatomy classroom activities from 0 (not at all) to 5 (completely). Results were analysed overall, 
then per prior anatomy experience (nil/some/substantial) and learning method (memorisation/repetition/
seeking meaning). SUMMARY. There was a moderate positive correlation (R = 0.26) between prior anatomy 
experience and deep learning method (n=78 returned surveys). The two highest ranked activities (mean 
scores of 4.6 ± 0.8 and 4.6 ± 0.7, respectively) were “instructor-led demonstrations on cadavers” and 
“practice exams, multi-choice”. Students with nil prior anatomy experience (n=32) ranked “short PowerPoint 
presentation at start of class” of significantly higher (3.2 ± 0.2 vs. 2.6 ± 0.2, p<0.05) and “rotating around 
stations, self-directed” of significantly lower educational value (2.0 ± 0.3 vs. 2.8 ± 0.2, p<0.05) than those 
with prior anatomy experience (n=46). Students with nil or some prior anatomy experience used the 
additional resources more as pre-lab preparation than post-lab study, and vice versa for those with 
substantial prior anatomy experience. CONCLUSIONS. Students with nil prior anatomy experience should 
be assisted to develop deep learning methods, and provided with pre-lab preparation resources and clear 
classroom direction.

LEE Sang-Hee1, Hyung-Jin LEE1, Yi-Suk KIM2, Jong-Tae PARK1, Hee-Jin KIM1, Kyung-Seok HU1. 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, 
Ewha Womans University School of Medicine, Seoul, Republic of Korea.
What’s the difference between the inferior labial artery and horizontal labiomental artery?

INTRODUCTION. The inferior labial artery (ILA) and horizontal labial artery (HLA) could be regarded as the 
main arteries used in the lower lip pedicle for the perioral reconstruction. However, the courses of the ILA 
and HLA are described variously and there is no obvious standard to distinguish the ILA and HLA. The aim of 
this study is to elucidate the distribution pattern of ILA and HLA, and to investigate the significance of HLA 
in the vascularization of lower lip. METHODS.  Sixty-three hemi faces from 29 Korean and 33 Thai cadavers 
(26 bilateral specimens and 12 unilateral specimens) were used for the present study. The distribution 
pattern of arteries in the lower lip area was classified into 3 types based on the assumption that an artery 
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traveling in the middle of the chin is HLA. SUMMARY. The arterial distribution pattern in the lower lip was 
classified into three types; Type I where the HLA ran horizontally in lower lip area was present in 54.0% of 
specimens, Type II where the HLA curved upward to the lower lip vermilion border was seen in 38.1%, Type 
III, where the HLA bifurcated into two branches upward to the lower lip and downward to the mandibular 
periosteal layer or lower lip muscles was found in 7.9%. The distance between the HLA and the horizontal 
midline in the lower lip was 0.4±3.1mm inferior to the Lc point, 2.1±3.6mm superior to the Lv point and 
8.7±3.3mm superior to the Lm point. CONCLUSIONS. The path of HLA could be definitely presented in the 
middle of the chin inferior to the mouth corner and sometimes (46.0%) inclined gradually to the lower lip 
border near the facial midline. And the existence of ILA was not assured near the lower lip vermilion border, 
the use of angiography is recommended before the surgical intervention.

LEE, Gene, Roy ESPINOSA, and Thomas GEST. Texas Tech University Health Sciences Center Paul L. Foster 
School of Medicine, El Paso, TX 79905, USA.
Anatomical investigation of the `anterolateral ligament.’

INTRODUCTION. Identification of the ligamentous structures involved in both anterolateral rotational 
instability and avulsion fractures of the tibia following anterior cruciate ligament injury has been a topic of 
interest in the surgical anatomy literature. Recent studies have proposed the existence of an “anterolateral 
ligament” (“ALL”), with its distal attachment between the fibular head and Gerdy’s tubercle. However, 
anatomic descriptions of this proposed ligament have varied considerably. Our study seeks to better 
characterize and verify the existence of this ligament. METHODS. We performed transverse dissection of 
eleven cadaveric knees to provide an axial view of the joint capsule. Key landmark structures of the lateral 
aspect of the knee joint and their anatomic relationships were identified. Fibers arising from the lateral 
aspect of the inner capsule were assessed for thickness and orientation. For quantitative assessment, 
we measured the inner capsule thickness above the lateral meniscus at five equidistant points, starting 
anteriorly beneath the midline of the iliotibial tract (ITT) and ending posteriorly at the lateral collateral 
ligament (LCL). SUMMARY. Within the inner joint capsule, deep to the ITT and anterior to the LCL, lay a 
thickened region with firm attachment to the lateral meniscus. These fibers were of variable thickness and 
coursed in a more vertical orientation than what was previously described. While the “ALL” has previously 
been described to insert midway between the fibular head and Gerdy’s tubercle, among the three 
intermediate regions between the ITT and LCL regions, the middle region was thickest in only four of eleven 
samples. CONCLUSIONS. Our findings confirm the existence of lateral joint capsular thickenings consistent 
with many aspects of the recently described “ALL”. Our findings suggest, however, that the proposed “ALL” is 
synonymous with a structure described in earlier studies as a “mid-third capsular ligament”.

MCELROY, Karl, Arnau BENET, Trent BROWN, Andrew CORSON. UCSF Willed Body Program and Department 
of Neurosurgery, San Francisco, CA 94143, USA.
Preparing cephala for white matter fascicle research.

INTRODUCTION. The UCSF Willed Body Program (WBP) has received a number of neurosurgical requests 
for embalmed cadaver cephala emphasizing the integrity of white matter fascicles (WMF). Processes such 
as freezing and prolonged delay of embalming destroy the pathways. Even when refrigerated, pathways 
deteriorate at 72 hours post-mortem, limiting the ability of neurosurgical faculty to obtain imaging 
necessary to conduct research on WMF connections with the cerebral cortex.  After trials and feedback, 
WBP staff, in collaboration with UCSF neurosurgeons, discovered that the best way to produce optimal 
brain specimens for WMF research is through the use of a specialized embalming technique within the 
shortest post-mortem window possible.  The preservation must be performed while adhering to the 
WBP requirements to test serology samples, the results of which are received within 24 hours. METHODS. 
Calculate post-mortem hours for incoming donors while adding 24 hours for serology results. Research 
medical history to ensure the donor has no history of cerebrovascular accidents. Once deemed acceptable, 
prepare a cephalus, including C7 and the associated soft tissue of the neck, ensuring that the vasculature 
is in good condition. Dissect, isolate and cannulate the common carotid and vertebral arteries and internal 
jugular veins. Flush the specimen with 500ml of saline, and then preserve with a hand-controlled embalming 
procedure utilizing a standard fluid mixture of 1500ml at low pressure and rate of flow. SUMMARY. Dissection 
and imaging shows that careful attention to the post-mortem interval and medical history combined with 
a hand-controlled embalming can result in preserving and maintaining the integrity of WMF. CONCLUSION. 
Supplying embalmed cephala specimens that maintain the integrity of WMF is a simple process. Meeting 
the demand for the preservation of delicate structures enables neuroanatomical researchers to explore the 
connection of WMF to the cerebral cortex.
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MUELLER, Dean A., and David W. BRZEZINSKI. Division of Anatomical Sciences, Department of Medical 
Education, University of Michigan Medical School, Ann Arbor, MI 48109, USA.
The evolution of a memorial service.

INTRODUCTION. The study of medical gross anatomy requires the examination of a deceased human 
body. At the University of Michigan individuals donate their bodies for such studies. In order to thank and 
honor them, the University conducts a memorial service annually.DESCRIPTION. In the fall of each year, the 
University invites donor families to attend a special memorial service. This service is organized by school 
faculty and staff, but it is largely run by volunteer students. Historically, the donors were honored in a very 
small private service which has changed into a formal one with family, friends, students, faculty and staff 
present.RESOURCES. The Anatomical Donations Program at the University of Michigan continuously meets 
and shapes the memorial service so that it evolves and improves every year. Students are contacted and 
encouraged to participate in the program, where staff shape and craft the memorial service and take care of 
such logistical items as scheduling the location, making service programs, ordering a casket, hearse, catered 
food, flowers as well as organizing parking, greeters, photographers, reporters, interment of the ashes, and 
creating a detailed casket map that identifies explicitly where an idividual donor’s ashes are located inside 
the casket.SIGNIFICANCE. There is much that goes into organizing and executing a memorial service, and it 
is a vitally important part of the mission of the Division of Anatomical Sciences at the University of Michigan. 
Students learn life lessons from this that benefit medical education and healthcare.

OTOBO, Tarimobo  M1, Joyce E. IKUBOR.2 Rugina TARIMOBO-OTOBO3 1Department of Anatomy, Faculty of 
Basic Medical Sciences, College of Health Sciences, Niger Delta University, Wilberforce Island, Bayelsa State, 
Nigeria.  2Department of Radiology, Faculty of Clinical  Sciences, College of Health Sciences, Delta State  
University, Delta  State, Nigeria. 3Paediatric Surgery Unit, Department of Surgery, Federal Medical Centre, 
Yenagoa, Bayelsa State, Nigeria. 
The clinical significance of nasal index in ethno racial specific rhinoplasty.

INTRODUCTION: Congruency of the nasal septum to the philtrum, the height and width of the nose bears 
great significance in nasal reconstruction. Therefore establishing base line nasal parameters for specific race 
and ethnicity has become valuable in rhinoplasty. Nasal length, nasal heights are among the most important 
cephalometric measurement which are also useful in forensic medicine, clinical diagnosis and treatment 
planning. METHODOLOGY: Five hundred (500) well body volunteer subjects (218 males and 282 females). 
The nasal length, nasal height of each subject was measured using standard methods and the nasal index 
calculated as the percentage ratio of the nasal width to the nasal height. SUMMARY: Male Urhobo subjects 
have significantly higher nasal dimensions than the female Urhobo subjects (P<0.05). There was also the 
prevalence of platyrrhirine nose type among the Urhobo’s. This peculiarity has further buttress the poor 
aesthetic post-surgical outcome of nasal reconstruction when racial specific nasal index is not applied. 
CONCLUSION: The Urhobo tribe have short and broad type of nose. Therefore the finding of this study has 
provided standard when nasal parameters are required for clinical and anthropological manoeuvre within 
the study population.

PERSON, Dianne M. The University of Massachusetts Medical School, Anatomical Gift Program, Worcester MA 
01655, USA.
Educational Seminars – Educating the general public and healthcare professionals on anatomical donation 
at the University of Massachusetts Medical School.

INTRODUCTION. The Anatomical Gift Program (AGP) at the University of Massachusetts Medical School 
(UMMS) educates the general public on anatomical donation.  Additionally, seminars are provided for 
healthcare professionals to present donation protocol guidelines. METHODS. PowerPoint presentations 
and open discussions concluded by evaluations by participants. RESULTS. Generates interest in the UMMS 
AGP, increased donor registration, and therefore increased cadaver donation. CONCLUSIONS. Educational 
seminars provide comprehensive information regarding the history and functionality of the anatomical gift 
program at UMMS.  The seminars promote the AGP in a sensitive and compassionate way so as to assure 
the general public that their gift, the most valuable of all, will be treated with respect and will be valued as 
an important teaching component in the medical students’ education.  For the healthcare professional, the 
seminars spell out the procedures to be followed upon the death of an anatomical donor.  This information 
avoids time consuming complications and ensures smooth transition during a time sensitive process.
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RAHIMI, Omid B., Linda Y. JOHNSON. Department of Cellular and Structural Biology, University of Texas 
Health Science Center San Antonio, San Antonio, TX 78229, USA.
Student practical exam performance on material learned through dissection versus demonstration.

INTRODUCTION. Reductions in medical school curricular time have resulted in evaluation of modes of 
anatomy teaching. One issue has been the relative value of student dissection versus demonstration on 
prosected specimens. DESCRIPTION. In the new curriculum at UTHSCSA, limb anatomy was incorporated 
into the 2nd year as part of the Musculoskeletal-Dermatology module. Since students had dissected in 
the 1st year, dissection time was decreased and a major component of the laboratory material was taught 
through demonstration. This was a unique opportunity to compare educational outcomes of learning by 
active dissection versus more passive demonstration of prepared dissections. RESOURCES. Medical students 
(207) performed 5 (2-hour) dissections of the upper limb, followed by 4 demonstrations of lower limb on 
specimens dissected by staff. Demonstrations consisted of rotation through 3 stations, 20 minutes each, 
that included chalk talks of concepts, presentation of dissected specimens, presentation on bones and 
plastinated specimens, and self-study. The practical exam included 54 cadaver tags, 6 bone tags, and 12 
image tags (1 minute/station). There were a total of 41 upper limb tags and 29 lower limb tags. The number 
of student wrong answers was tallied for each tag. The mean number of wrong answers per tag was 23.5 
for the upper limb and 26.8 for the lower limb. The performance was marginally better on material learned 
through dissection versus demonstration. Student comments on the relative experiences of dissection 
versus demonstration were solicited. SIGNIFICANCE. On the basis of performance in this exam setting, 
learning through dissection is approximately equal to (although marginally better than) that through 
demonstration. Uncertain is the relative retention of learned material, ability to apply it to the clinical 
setting, and the perceived quality of the student experience. These data are useful as anatomy programs 
assess their mode of delivery of content.

RODLER, Daniela, and Fred SINOWATZ. Institute of Anatomy, Histology and Embryology, Department of 
Veterinary Sciences, University of Munich, D-80539 Munich, Germany.
Morphological changes of smooth muscle cells in benign prostatic hyperplasia.

INTRODUCTION. The specific mechanisms that lead to the continued enlargement of the human prostate 
as well as the pathological changes leading to the phenotype observed in benign prostatic hyperplasia 
(BPH) are essentially unknown. Aging and changes in androgen metabolism are regarded as the most 
important risk factors for the development of BPH, which frequently causes lower urinary tract symptoms 
(LUTS) in elderly men. BPH forms nodular outgrowths of prostatic epithelium and fibromuscular stroma 
within the transitional and periurethral area of the prostate. METHODS. The present report was aimed to 
perform a comparative ultrastructural and  immunhistochemical study of normal prostate (3 cases, men < 
40 years old) and BPH (18 cases, men between 45 and 82 years old) using a battery of antibodies (against 
α-smooth muscle actin, calponin, troponin, myosin, cyclooxygenase 1 and 2 (cox-1 and cox-2)). SUMMARY. 
The ultrastructural data showed that distinct morphological changes occur in smooth muscle cells of BPH, 
including the distribution of heterochromatin in the nuclei, location of mitochondria in the cytoplasm and 
arrangement of the cytoskeleton. Although the amount of smooth muscles was markedly increased in all 
cases of BPH, the expression of smooth muscle markers was not significantly different from normal smooth 
muscle cells. Also, the expression of the two cyclooxygenases did not change. Cox-1 showed a distinct to 
strong immunostaining in all smooth muscles cells; Cox-2, which is regarded as the induced form of the 
cyclooxygenase was only weakly expressed in normal prostate and BPH. CONCLUSION. The results of our 
study suggests that clear changes of the ultrastructure of prostatic smooth muscles cells can be observed 
in BPH, which cannot be documented by using the immunohistochemical markers used in this study. Due 
to the lack of expression of cox-2, non-steroidal anti-inflammatory drugs (NSAID) may exert only limited 
influence on smooth muscle cells in BPH.

SAKAMOTO, Yujiro. Graduate School of Medical and Dental Sciences. Tokyo Medical and Dental University. 
Tokyo 113-8549, Japan.
Gross anatomical study on the morphological feature of the scalenus medius.

INTRODUCTION. The scalenus medius is the largest and longest in the scalene muscles. It arises from the 
transverse process of the cervical vertebrae and is inserted into the upper surface of the first rib. However, 
the actual structure of the scalenus medius is more complex. This study investigated the configuration of 
the scalenus medius to verify its precise functions. METHODS. After the removal of the impeditive structures, 
the spatial relationships between the muscle fibers of the scalenus medius were examined under a binocular 
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microscope in 15 Japanese cadavers. SUMMARY. The scalenus medius could be divided into dorsal and 
ventral parts. The dorsal part attached to the anterior and posterior tubercles of the third to seventh cervical 
transverse process. The bundle from the third vertebra descended parallel to the vertebral column and 
was inserted into the tubercle of the first rib. The bundles from the lower vertebrae passed anteromedially 
to those from the upper vertebrae and sequentially joined the anterior side of the insertion. The bundles 
from the first and second cervical vertebrae attached above to the anterior region of the transverse process. 
Below they were linked by a tendinous connection to the bundle from the third cervical vertebra. The 
ventral part attached by tendinous slips to the anterior tubercle of the fourth to seventh cervical transverse 
processes. The bundle from the fourth vertebra passed downward and laterally to be inserted into the shaft 
of the first rib anterolateral to the tubercle. The bundles from the lower vertebrae passed posteromedially 
to those from the upper vertebrae and sequentially joined the medial side of the insertion. CONCLUSIONS. 
The attachments and directions of the muscle fibers imply the difference in the functions of the two parts of 
the scalenus medius. It was suggested that the dorsal vertical part mainly bends the cervical portion of the 
vertebral column and the ventral oblique part can raise the first rib.

TOPPING, Daniel B. University of Central Florida College of Medicine, Orlando, FL, 32827, USA.
Learning surface anatomy from videos: a retrospective study.

INTRODUCTION. Teaching anatomy to large groups is challenging. In addition to material that is covered 
in lecture and laboratory, practical aspects of anatomy must be addressed. Surface anatomy (SA) is an 
extremely important facet of anatomy that health professionals use on a daily basis. There are a variety 
of ways to teach SA – cadavers, skeletons and human models; often with the students demonstrating 
on themselves and others. One promising modality is the use of video, in which individual anatomical 
structures can be labeled and demonstrated. The purpose of this study was to investigate the effects of 
exposure to a series of SA video learning resources on student utilization and performance on a laboratory 
final examination.  METHODS. The treatment participants were undergraduate students enrolled in a 
cadaver-based human anatomy course in the fall of 2010 (n=144). A series of eight SA videos were produced 
that each focused on a specific region of the body (e.g., Head and Neck, Shoulder). After being edited 
and uploaded onto an e-learning platform to be accessed at the students’ convenience, the videos were 
provided as a supplement to the regular curriculum. The majority of the students in the treatment group 
indicated using the videos as a supplemental learning aid (75.7%). Final laboratory examination performance 
was evaluated, as were the correct responses on the particular SA examination items (n=8).  SUMMARY. 
The groups were identical with respect to year of study, undergraduate major (e.g., science, nonscience) 
and examination items when compared to a group of historical controls from the previous fall semester 
(n=131). Performance on the final laboratory examination was significantly higher overall when compared to 
historical controls (88.6%±10.7 vs. 85.5%±12.8, p=0.026, Student’s t-test). The subset of the treatment group 
that viewed the videos scored higher on the final exam than those who did not (89.9%±10.3 vs. 84.5%±11.3, 
p=0.009), and also had a higher correct response rate on the SA questions (89.4%±12.9 vs. 80.7%±18.0, 
p=0.011). CONCLUSIONS. Based on this study, videos may be an effective additional resource for the study of 
SA at the undergraduate level.

WILSON, Brittany M.¹, John BAILITZ² and James M. WILLIAMS¹. ¹Department of Anatomy & Cell Biology, 
Rush University Medical Center, Chicago IL 60612, USA. ²Department of Emergency Medicine, Cook County 
Hospital, and Rush University Medical Center, Chicago, IL, USA.  
Bringing anatomy to life: Integration of clinical ultrasound into a medical student cadaver lab.

INTRODUCTION. Incorporating ultrasound (US) into medical school anatomy education provides early 
exposure to clinical anatomy and reinforces anatomical knowledge.  DESCRIPTION. We are piloting a 
novel Sonographic Anatomy course for first year medical students that parallels the yearlong anatomy lab 
curriculum. The course includes ten US laboratories taught primarily by emergency medicine physicians and 
residents alongside anatomists. During each session students learn and perform US techniques and discuss 
the implications of findings.  RESOURCES.  Prior to each laboratory, students complete a self-study consisting 
of lectures and videos followed by a pre-quiz. Laboratory sessions begin with a brief lecture followed by 
work in small groups. The ratio of students to instructors is typically about 2:1. Students are instructed to 
complete various scans using the sonography equipment on live volunteers. Relevant procedures, such as 
cardiocentesis and intubation, are completed on cadavers or simulation models, respectively. To conclude 
the session students compete in small groups to answer questions about US and relevant anatomy and race 
to complete particular scans. Subsequent to the laboratory session, students complete a post-quiz online.  
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SIGNIFICANCE. Creating a connection between preclinical anatomy education and clinical US is beneficial 
for first year medical students. Bedside US is becoming more prevalent in a number of noninvasive medical 
specialties for diagnostic purposes as well as procedural guidance. Understanding of basic US concepts 
pertaining to probe capacities, visualization of free fluid in a cavity and appearance of artifacts has increased 
based on pre- and post-quiz results. This suggests that relevant clinical anatomy can be enriched through 
Sonographic Anatomy education. Work is also being done to expand the course vertically and examine long 
term benefits of this educational modality.

YANG,Hun-Mu1, Kyung-Seok HU2, Sung-Yoon WON3. and Hee-Jin KIM2.  1Department of Anatomy, Dankook 
University College of Medicine.  2Division in Anatomy and Developmental Biology, Department of Oral 
Biology, Yonsei University College of Dentistry.  3Department of Occupational Therapy, College of Health and 
Welfare, Woosong University.
Sihler’s staining study of anastomosis between the facial and trigeminal nerves in the ocular area and its 
clinical implications.

INTRODUCTION The trigeminal nerve (CN V) is the major distributing nerves of the face. Respective branches 
of the CN V appear as the independent cutaneous sensory nerves and deliver sensory components from 
the face to the central nervous system. The facial nerve (CN VII) issues abundant tiny twigs conveying motor 
components to facial musculature. Branches of two cranial nerves have distinct different nervous origins and 
functions, notwithstanding they anatomically overlap on some area of a face, even nervous anastomoses 
between them are observed. The present study was designed to evaluate their distributing areas by 
means of an exquisite descriptive study with a modified Sihler’s staining.  METHOD.  Fourteen specimens 
of hemisectioned faces were gathered from human cadavers and stained with Sihler staining. The study 
tried to the descriptive study not a strict statistic one.  SUMMARY.  The temporal (Tbr), zygomatic (Zbr), and 
buccal (Bbr) branches of CN VII formed trigeminofacial anastomoses in the ocular area. Communications 
were observed between the supraorbital nerve and the Tbr (85.7%), the infraorbital nerve and the Bbr 
(100%) and Zbr (28.6%), and the zygomaticofacial nerve and the Zbr (41.7%). Anastomoses were formed 
between the supratrochlear nerve and the Tbr (57.1%) and Bbr (50%), and the infratrochlear nerve and the 
Bbr (85.7%).  Each of a facial motor nucleus and trigeminal sensory nucleus is anatomically independent as 
a discontinuous nucleus in different position. Generally, the CN VII twigs do not deliver sensory input from 
a facial region comprising ocular, nasal and oral area and they only convey motor component from a facial 
motor nucleus to the facial expression musculature.  CONCLUSION.  It is probable to postulate that the 
trigemino-facial nervous anastomosis is to be important in the delicate movement of the facial expression 
muscle by coordinating sensory and motor signal from two cranial nerve components.

YARNEAU, H. Glen, Gregory R. DUNCAN, and Sarah E. BLUTT. Department of Molecular and Cellular Biology, 
Baylor College of Medicine, Houston, TX 77030 USA.
“How to” videos facilitate dissection quality, and completion, as well as student satisfaction.

INTRODUCTION. Recent decreases in faculty to student ratios and assigned laboratory hours have 
introduced constraints which are counter productive for completing high quality student dissections. 
Introduction of “How to” videos to the laboratory experience reverses this trend. DESCRIPTION. Brief “How 
to” video presentations are prepared and presented prior to every laboratory dissection period. The videos 
are narrated live, and are routinely presented in fast-forward mode to preserve as much student dissection 
time as possible. These videos focus on methods of dissection rather than anatomical facts. This approach 
prevents students from attempting to replace cadaver dissection with passive memorization of the video 
presentations. RESOURCES. A closed circuit television system is used to project and narrate the “How 
to” videos into every dissection suite. SIGNIFICANCE. Introduction of these “how to” videos, has resulted 
in students beginning their dissections with less hesitation and more confidence. A rapid start, and an 
increased sense of “knowing what to do”, facilitates students completing the dissection within the assigned 
two hour lab. Additionally, a visual image of a high quality “final product” gives the students a goal to work 
toward and a standard by which to self-evaluate the quality of their dissections. Improved completion rates 
and dissection quality facilitates the preparation of laboratory practical exams at the conclusion of the 
course. Additionally, there are fewer student complaints about “wasting time” in the lab and overall student 
satisfaction rates on course evaluations have improved.



Preclincal Science Assistant/Associate/Full Professor Position

William Carey University College of Osteopathic Medicine is seeking applications for 
a full-time assistant/associate/full faculty position in cadaver-based human gross 
anatomy.  Some experience in neuroanatomy, histology, and embryology would 
be beneficial.  This faculty position is open for hire as soon as July 1, 2014, and will 
remain open until filled.  All applications must be submitted online at 
http://www.wmcarey.edu/, click on Jobs at the bottom of the page, then click 
Search Jobs on the left side of the next page, and follow the instructions as 
directed.  The University does not sponsor H1B visas.  

For additional information, please contact David McWhorter, PhD, Professor of 
Preclinical Sciences at dmcwhorter@wmcarey.edu, or Ms. Elizabeth Smith-Trigg, 
Administrative Assistant, at esmithtrigg@wmcarey.edu. You can also visit our booth, 
#2100.
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Our Purpose

The American Association of Clinical Anatomists 

is the international home for the advancement 

of clinical anatomy knowledge and anatomical 

sciences through education, research and 

scholarship. Clinical anatomy is 

defined as anatomy 

in all its aspects – 

gross, histologic, 

developmental and 

neurologic – as applied 

to clinical practice, 

the application of 

anatomic principles to 

the solution of clinical 

problems and/or the 

application of clinical 

observations to expand 

practical anatomic 

knowledge.

The AACA enjoys a 

diverse, international 

membership composed of academically-based 

career anatomists and health care professionals, 

all of whom share an interest and commitment to 

clinical anatomy in all its aspects.
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