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From the Editor

The Journal of Special Operations Medicine (JSOM) is an authorized official military quarterly publication of the United
States Special Operations Command (USSOCOM), MacDill Air Force Base, Florida. The JSOM is not a publication of the civilian
Special Operations Medical Association (SOMA). Our mission is to promote the professional development of Special Operations
medical personnel by providing a forum for the examination of the latest advancements in medicine.

Disclosure Statement: The JSOM presents both medical and nonmedical professional information to expand the knowledge of SOF
military medical issues and promote collaborative partnerships among services, components, corps, and specialties. It conveys med-
ical service support information and provides a peer-reviewed, high quality print medium to encourage dialogue concerning SOF
medical initiatives. The views contained herein are those of the authors and do not necessarily reflect the official Department of
Defense position. The United States Special Operations Command and the Journal of Special Operations Medicine do not hold them-
selves responsible for statements or products discussed in the articles. Unless so stated, material in the JSOM does not reflect the
endorsement, official attitude, or position of the USSOCOM-SG or of the Editorial Board.

Content: Content of this publication is not copyrighted. Published works may be reprinted provided credit is given to the Journal of
Special Operations Medicine and the authors.

Articles, photos, artwork, and letters are invited, as are comments and criticism, and should be addressed to Editor, Journal
of Special Operations Medicine, USSOCOM, SOC-SG, 7701 Tampa Point Blvd., MacDill AFB, FL 33621-5323. Telephone: DSN
299-5442, commercial: (813) 828-5442, fax: -2568; e-mail JSOM@socom.mil.

The JSOM is serial indexed (ISSN) with the Library of Congress and all scientific articles are peer-reviewed prior to pub-

lication. The Journal of Special Operations Medicine reserves the right to edit all material. No payments can be made for manu-
scripts submitted for publication.
Official Distribution: This publication is targeted to SOF medical personnel. There are several ways for you to obtain the Journal
of Special Operations Medicine (JSOM). 1) USSOCOM-SG distributes the JSOM to all our SOF units and our active editorial con-
sultants. 2) SOMA members receive the JSOM as part of membership. Please note, if you are a SOMA member and are not receiv-
ing the subscription, you can contact SOMA through www.somaonline.org or contact MSG Russell Justice at_justicer@soc.mil.
SOMA provides a very valuable means of obtaining SOF related CME, as well as an annual gathering of SOF medical folks to share
current issues. 3) For JSOM readers who do not fall into either of the above mentioned categories, the JSOM is available through
paid subscription from the Superintendent of Documents, U.S. Government Printing Office (GPO), for only $30 a year.
Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954. GPO order desk-telephone (202) 512-1800; fax (202)
512-2250; or visit http://bookstore.gpo.gov/subscriptions/alphabet.html. You may also use this link to send a email message to the
GPO Order Desk—orders@gpo.gov. 4) The JSOM is online through the Joint Special Operations University’s new SOF Medical
Gateway, it is available to all DoD employees at https://jsou.socom.mil/medical/. On the left you will have several tabs; you must
first “log-in” using your SS#, DOB, and name; then go to “publications.” Scroll down until you get to the JSOM and click on the
picture. From this site, you can link straight to the Government Printing Office to subscribe to the JSOM. We are working with the
JSOU to have a SOCOM-SG medical site; we will keep you posted as that progresses. 5) The JSOM can also be emailed in PDF
format; if you would like to be added to the PDF list please send your request to JSOM@socom.mil.

Don’t forget to do your CMEs!!!! Remember, our continuing education is for all SF medics, PJs, and SEAL corpsmen. In
coordination with the Uniformed Services University of Health Sciences (USUHS), we offer CME/CNE to physicians, PAs, and
nurses.

The JSOM remains the tool that spans all the SOF services and shares medical information and experiences unique to this
community. The JSOM continues to survive because of the generous and time-consuming contributions sent in by physicians and
SOF medics, both current and retired, as well as researchers. We need your help! Get published in a peer-review journal NOW! See
General Rules of Submission in the back of this journal. We are always looking for SOF-related articles from current and/or former
SOF medical veterans. We need you to submit articles that deal with trauma, orthopedic injuries, infectious disease processes, and/or
environment and wilderness medicine. More than anything, we need you to write CME articles. Help keep each other current in
your re-licensure requirements. Don’t forget to send photos to accompany the articles or alone to be included in the photo gallery
associated with medical guys and/or training. If you have contributions great or small... send them our way. Our e-mail is:
JSOM@socom.mil.

Enjoy this edition of the journal, send us your feedback, and get those article submissions in to us now!

Maj Michelle DuGuay Landers




From the Surgeon

) :

WARNER D. “Rocky” FARR
COLONEL, U.S. ARMY
Command Surgeon
HQ USSOCOM

ARRIVALS

I arrived at USSOCOM Headquarters in Tampa on 1 June 2006 after forty-five, count them, forty-five
days en route. It was a nice break, which I spent mostly ranching in Texas with a short TDY to Hurlburt AFB
for a very good counter-terrorism seminar at the Joint Special Operations University—thanks to Lt Col John
McAtee. June here at MacDill was a month of transition as I observed CAPT Butler and his office, found a
house, wrestled with thousands of boxes of books in my household goods, and basically did not do anything
for the good of national defense. As for other arrivals, we have HMCM Mercer in hand. We are still await-
ing LTC Bob Vogelsang, incoming veterinary officer who arrives in August.

FAREWELLS

One thing I have learned watching the office is that it takes much appropriate pomp and circumstance
to retire a naval person. We had HMCM Gary Welt’s retirement ceremony on 16 June and it was great! Bell
ringing, piping aboard, piping ashore, side boys, choker whites (not for me!), admirals, cutlasses, every tradi-
tion in the books. I seem to have missed the SOF warrior versus biker fistfight at the after party party. I have
known Gary quite a while and will miss him much. It appears we are keeping him on the Tactical Combat
Care Committee (TCCC), which will benefit us all. His replacement is HMCM Glenn Mercer. Glenn and I
went to a performance enhancement conference at the Uniformed Services University of the Health Sciences
together earlier in June and he made an impressive presentation of our requirements in this critical area. He
can be reached at glenn.mercer@socom.mil.

We stood up and did it all over again two weeks later (30 June) for CAPT Frank Butler retiring from
his thirty years of great naval service. Ditto on all the pomp and circumstances, seems like fewer naval per-
sons in choker white and more in white with open collars but other wise similar traditions, and length. The
Navy does know how to do this well. Frank is planning to stay involved in the community too.

TACTICAL COMBAT CARE COMMITTEE (TCCC)

Somewhere between these two social activities, extravaganzas and parties, we had a TCCC meeting
in downtown Tampa. TCCC is being embraced by all the services, read: the conventional forces. The Navy
is funding the TCCC committee, which CAPT (Ret.) Steve Giebner expertly runs. It is a collection of SOF
and conventional medical warriors, from corpsman and medics to medical officers, all of which make you
proud. This meeting recommended changing from Gatiflox® (gatifloxacin) to Avelox® (moxifloxacin) since
Gatiflox® (gatifloxacin) is expiring and is no longer available. It was already the second choice under the last
recommendations. The proofs for the sixth edition of the Prehospital Trauma Life Support (PHTLS) manual
are at the printer (thanks to Dr. McSwain). The book, a separate military version, should be out in the fall.
The TCCC also decided to relook haemostatic agents as there are now a number of them out there. Meeting
with the TCCC group is both enjoyable and profitable to the community. Their recommendations are great
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“top cover” and based in the latest research and clinical practice. The flash to bang time to get a new recom-
mendation to the field is phenomenally short, which saves lives.

B1OMEDICAL INITIATIVES STEERING COMMITTEE (BISC)

June also saw a BISC meeting that I attended. I plan to start publishing some of the studies that the
BISC is funding in the JSOM and have my research coordinator write a research and development column in
each issue of the journal. The BISC also funded the “TCCC just in time training team” which is doing great
deeds. BISC funds are open to any kind of SOF specific research. In the past, we have funded Physician
Assistants who needed research funding for the masters degree research efforts. As the Army, Navy and Air
Force Component Surgeons are all changing this summer it will be a new crowd at the next BISC when we
will vote on full proposals to fund for next year’s research effort. The BISC will be 10 and 11 August before
the Advanced Technology Applications for Combat Care (ATACC) meeting in St. Petersburg, Florida on 13 to
17 August.

THE JOINT SPECIAL OPERATIONS MEDICAL TRAINING CENTER (JSOMTC) [ALSO KNOWN AS “SPECIAL
WARFARE MEDICAL GROUP (AIRBORNE)]. (SWMG [A]).
The JSOTC has passed their accreditation inspection. Quoting from their inspection letter:

Congratulations to the staff, faculty, deans, and commander of JSOMTC and SWMG(A). They have
continued to meet the standard while sending maximum graduates to war. The place is busting at the seams
and the Marines haven’t even asked for seats yet.

THE CURRICULUM EVALUATION BOARD (CEB)

The CEB has delivered their test bank of multiple thousands of professionally vetted questions at the
NREMT-P level for use as the external evaluation standard for the Special Operations Forces-Advanced
Tactical Provider (SOF-ATP) certification and card. CPT Steve Briggs, Chief, Medical Training, gave the first
“B-test” of the examination at the JSOMTC in June. It went well and he will now go to the PJ School at
Kirtland to do the same in September. The CEB has a large contingent of civilian physicians who work for
free and do not get the credit that they deserve. I met with the current chair, Dr. Rick Hammesfahr at the TCCC
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and we discussed future directions. I am trying to get dedicated funding from the command to continue their

fine work. Currently they are invaluable in vetting individual questions as issues come up. Their work was

critical in showing the last COAEMSP accreditation survey at the JSOMTC that we have a worthy, external

examination. Well done and thanks to all the members. Any willing volunteers can contact CPT Briggs: brig-
ss@socom.mil.

USMC/MARSOC

MARSOC has stood up and I have talked by email with their incoming command surgeon who should
arrive in August. As we have trained USMC Force Recon Medics before at the JSOMTC, we all know the
standard. The new Surgeon’s first question coming on board will be, “how do you meet it?” I look forward
to helping them come up to speed. The Marine Corps have a long history in SOF and SOF like operations.
Read their Small Wars Manual, both the old and the new one. It was a Marine Corps General, LTG Samuel
B. Griffith II, who translated Mao Tse-tung’s “On Guerrilla War” into English. He commanded the 1st Raider
Regiment in World War II. Read about the “Boxer Rebellion” and the “China Marines” sometime. Welcome
home to our SOF Marine brethren.

THE JOURNAL OF SPECIAL OPERATIONS MEDICINE (JSOM)

I am a strong supporter, and continuing contributor, to the JSOM. You should be also! We will never
make it a truly representative, SOF medical journal if the NCOs do not start writing more. Doctors will always
fill it up with stuff — I am currently doing that myself. However, that is because the NCOs, including those
who present at SOMA, DO NOT WRITE! I promise all, that I will displace a Doctor article for a Medic arti-
cle every time. Let’s get with it. Expect to see more columns from the USSOCOM Surgeon’s Office staff
also. One of the medical officers at one of the components, now gone, said he wouldn’t write for it because
it wasn’t a “quality journal,” he was wrong! Let’s all keep proving him wrong! Thanks to Maj DuGuay (now
Landers) for continuing to do all the heavy lifting on the journal. For article submission and author details:
JSOM@socom.mil.

MEDICAL WEBSITE

Lt Col McAtee at the Joint Special Operations University has set up a SOF medical website and it is
up and running. Go to https://jsou.socom.mil/medical/default.aspx. It has all the JSOM issues on it. Please
let him know what else he should add: john.mcatee@Hurlburt.af.mil. Also, remember the JSOMOC course
next spring.

SENIOR ENLISTED MEDICAL ADVISOR MEETINGS AND COMPONENT SURGEONS MEETINGS

HMCM Mercer and I will sit down when we can and attempt to link and synch Senior Enlisted
Medical Advisor Meetings and Component Surgeons Meetings to be collocated with a final day together. The
senior medical NCOs, under HMCM Welt’s leadership have established a great forum to get items surfaced
and solved and the medical officers need to do the same. We have not had a component surgeons meeting in
quite a while. I want to start them again, perhaps with the officers meeting on the last day together with the
NCOs we can get more done. Stay tuned.

THE FUTURE

I have not had a sit down with the general yet so my priorities have not had the necessary azimuth
check, we’ll see what he wants me to work on. Left unguided I plan to fight for more Level 2 capability, more
training, and capabilities for medics on the front lines, more research into what’s really killing our folks, and
getting MARSOF medical started off right. I know there are many folks out there that will want to counsel
me personally, so I'm at: office: 813 828-5442; DSN 299-; fax -2568; cell: 813 841-7601 or NIPER: warn-
er.farr@socom.mil. Alternatively, SIPER: warner.farr@hg.socom.smil.mil.

I go over forty years continuous service in the Army next 23 April-come by Tampa, I’m buying.
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SENIOR ENLISTED MEDICAL ADVISOR (SEMA)
HMCM GLENN MERCER

Hello to all our readers and specifically to the enlisted Medics in the Force. I have taken the shop from
MC Welt as of July. Gary has retired after 30 years of Fleet and primarily Naval Special Warfare service. We
thank him for his achievements and one of the best retirement parties in the history of DOD featuring: Gary,
his bird and the house band performing the lead vocals to AC/DC’s “Dirty Deeds” with a ten minute stage
monologue on the history of Frogmen. For those that had the privilege of working with GW we remember this
as just par for the course. Also caught up in this retirement madness was CAPT Butler who was unceremoni-
ously “discovered” by the Bureau of Personnel and told it was time to go home as well. Sir, it was, and has
been a pleasure to assist and serve you throughout the years. We look forward to your future contributions from
the civilian sector and wish you a rewarding “second” career. Fair winds and following seas to you both.

We recently conducted a JMEAC in June and while it was primarily a turnover event the opportunity
to discuss and set the groundwork for future Human Performance issues took place. Currently there is strate-
gic paperwork moving through the staffing process that will prompt significant examination of the what, why,
and how much when it comes to the larger topics of performance and optimization. From the senior enlisted
perspective this concept document could significantly alter the way we look at preventing injury, raising per-
formance on target, and bridging our operators (warrior athletes) back to capacity. The next JIMEAC is tenta-
tively scheduled precedent to the SOMA this year with a combined interest from our Component Surgeons and
should be an effective gathering to decide v. discuss.

As for me, I am looking forward to the next 2.5 years here at the HQ. COL Farr is onboard as the new
SG and is ready and energized to do good things at the operational level for the medics. In conclusion, I would
like to thank SGM Hayes of the Training Company at the JSOMC for his interest and advocacy over the last
18 months while watching over the compound at Fort Bragg. Good luck in your next assignment.
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Meet Your JSOM Staff

EXECUTIVE EDITOR
Warner Dahlgren Farr, MD
warner.farr@socom.mil

Colonel “Rocky” Farr was the distinguished honor graduate of
his Special Forces 18D class in 1968. He served as a recon team mem-
ber with the 5th SFG(A) in SOG-Studies and Observations Group. He
attended the DLI (German) and joined Detachment A, Berlin Brigade, an
early special mission unit. He became the SF instructor at the ROTC
Detachment, Northeast LA University and completed his BS. As a SFC,
he taught in the 18D course and was selected for MSG. COL Farr was
accepted to the Uniformed Services University of the Health Sciences
and while a medical student, he was the medical platoon leader for the
11th SFG(A). He received his MD in 1983 and has completed residencies
in aerospace medicine, and anatomic and clinical pathology. He com-
manded Company F (ABN), 3rd BN, Academy BDE, Academy of Health

Sciences as Course Director of the Special Operations Medical Sergeant’s Course; and advisor to the 12th
SFG(A). He was Chief, Department of Pathology, Blanchfield Army Community Hospital, and Flight
Surgeon, 50th Medical Company (Air Ambulance), 101st ABN Division (Air Assault). COL Farr was the
Division Surgeon of the 10th Mountain Division (Light Infantry) until becoming Deputy Commander of the
U.S. Army Aeromedical Center. He attended the Air War College before becoming the Deputy Chief of Staff,
Surgeon, U.S. Army Special Operations Command; Command Surgeon, U.S. Army Special Forces Command,
and Command Surgeon, U.S. Army Civil Affairs and Psychological Operations Command. He became the
Command Surgeon of the U.S. Special Operations Command in Tampa, FL in July 2006. He has numerous
operational tours to include Bosnia, Kosovo, Kuwait, Vietnam, Cambodia, and Afghanistan.

MANAGING EDITOR
Michelle DuGuay Landers, RN
Duguaym@socom.mil

Maj Landers joined the Army Reserve in 1987 and served as a
nurse in a Combat Support Hospital unit for three years before switching
services in 1990 to become an Air Force C-130 Flight Nurse. She is cur-
rently an IMA reservist attached to the SOCOM/SG office where she is
in charge of management, production and publication of the JSOM. Maj
Landers has a Bachelors in Nursing and a Masters in Business
Administration/Management. Her 20 year nursing career includes being
a flight nurse in both the military and private sector, 15 years of clinical
experience in emergency and critical care nursing as well as being an

EMT and a legal nurse consultant. She also served as the military liaison
to her Disaster Medical Assistance Team (DMAT.) Prior to the SG office, Maj Landers’ experience at USSO-
COM includes an assignment in the Center for Force Structure, Resources, Requirements, and Strategic
Assessments.
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Joe Caravalho, MD
COL, USA
Command Surgeon

By COL Dalton Diamond, MD, Deputy Surgeon

This is the first and, most likely, the only time I will write this column. Most of you know that COL
Rocky Farr has been elevated to the position of USSOCOM Command Surgeon and COL Joe Caravalho, his
replacement at USASOC, will not be on the ground until after this issue goes to press. In the interim I am hold-
ing the reins of the horse and trying mightily to avoid stepping in the horse manure.

Our office is as busy as ever. We continue to field new and improved Medical Equipment Sets to SF
Battalions and other tactical units. Thanks to the genius and dedication of Mr. Joe Marak, our Medical Material
and Requirements Specialist, and the herculean efforts of MAJ Hank Sully, Chief of Medical Logistics, and his
staff we have fielded over sixty-five million dollars worth of new medical equipment since 2001. As I write this,
Mr. Marak has departed for greener pastures and MAJ Sully, who worked his magic from the beginning of the
war until the spring of 2006 has returned to Drilling Individual Mobilization Augmentee (DIMA) status and has
been replaced by another outstanding USAR Medical Logistics Officer, MAJ Rob Schultz.

Soldiers from the Surgeon’s Office are heavily engaged in support to GWOT. LTC Deanna Brown, MAJ
Josh Muller, MAJ Tony Littrell, SFC Mike Watson, and SFC Gene Blanding are currently forward deployed in
either OIF or OEF; CPT Tracy Michael returned from OIF a few days ago in time to PCS; LTC Rhett Wallace
is deployed on a Pre-Deployment Site Survey (PDSS); and MAJ Buck Benson and I are on deck for deployment
later this summer.

Heavy items in our rucksack include MC4 fielding, how to manage the post-deployment health reassess-
ment (PDHRA) with our tight deployment cycle, Pandemic Influenza planning, and the SOF Medic Data web-
site. Speaking of the website, it is up and running and access can be requested from the Medical Operational
Data System (MODS) homepage on Army Knowledge Online (AKO). LTC Scott Tanner and the training sec-
tion are shoring up our current training base while pursuing new opportunities; LTC Rocky Rockhill and his
operations branch continue to synchronize and drive the overall effort; and Mr. Terry Phelps and I try to stay out
of the way while MSG Rodriguez and our stellar NCOs put out all the fires every one else has started.

Within USASOC the OPTEMPO never seems to decrease but our AMEDD officers 18Ds, and 91WW s
are resilient and morale remains high. The warrior spirit is alive and well and we continue to recruit and retain
the finest medical personnel the Army has to offer! There will be considerable turnover in the SF Group
Surgeon’s Offices across the board this summer but we are working with HRC to ensure that we get good
replacements. Projected growth in SF Battalions over the next few years will increase our need to find more
first-rate AMEDD Officers.

The landscape will change as we transition the RC portion of USACAPOC from USASOC to USARC
and grow the AC portion. The 95th CA Bde, 97th CA Bn, 98th CA Bn, and 91st CA Bns are being added to the
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96t CA Bn in the AC and will report directly to USASOC. This means we will need, at a minimum, eight addi-
tional AMEDD officers (4X 60C and 4X 64A) and one hundred and seventeen NCOs over the next three years.
We aren’t sure how the new AR USACAPOC Surgeon’s Office will look but we are fully engaged in recruiting
and mobilizing RC assets to keep the momentum going. Stand by for more to follow on CA force structure.

My hat’s off to all of you who are practitioners of good medicine in bad places. It is your willingness
and ability to take what you learned in the ivory towers of academia and make it work in the dark, in the dirt, in
far off places where a certain percentage of the inhabitants want to kill you that sets you apart. It is your stub-
born dedication to duty and daily expenditure of sweat on behalf of our sick and wounded that makes it possible
to take the fight to our enemies any where, any time, any way. You and your families are my heroes.

As for me, I have been assured by the USASOC Chief of Staff that, come August, my sentence here will
be commuted to “time served” and I can return to Afghanistan.
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Jay Sourbeer, MD
CAPT, USN
Command Surgeon

By HMCM (SEAL) Mike Beske, Senior Enlisted Medical Advisor

As we all know well, the only constant is change. By the time SOMA 2006 comes around, you will see
all new faces and the addition of three new positions within the NAVSPECWARCOM Force Medical Office. We
hail and farewell the following personnel:

HAIL
- CAPT Jay Sourbeer, MC, USN, reported in July ‘06 as the new Force Medical Officer. He came from the White
House Medical Unit, White House Physician, and brings with him a broad background of operational and over-
seas assignments.
- CDR Lanny Boswell, MSC, USN, reported into a new position as Deputy Surgeon/Biomedical
Research/Human Performance officer. He came from the position of Director of Strategic Analysis, Naval
Service Training Command, Great Lakes, IL.
- LCDR Dave Baptista, MSC, USN, reported as our newest Medical Plans, Ops, Intel officer. He came from
Naval Medical Center, San Diego.
- HMCS(SEAL) Rich Moore, reported from Special Boat Team Twelve. Senior Chief Moore will work on med-
ical training and readiness.
- HMC(FMF) Salabao, reported from 3rd MARDIV, Okinawa and will be the Force Medical Administrator.
- HM1(FMF) Arredondo, will report this fall from 1st MARDIV, Camp Pendleton, filling the new position of
Force Medical Administrative Assistant.

With the addition of a civilian position starting in FY07, the size of the staff will double in one year. 1
look forward to the Force Medical Office making significant strides in the upcoming years in all areas of Naval
Special Warfare medicine.

FAREWELL

We bid “Fair Winds and Following Seas” to CAPT Andy Woods, who’s transferring to Naval Medical
Center, San Diego; LCDR Jason Holmes, who’s enjoying a one-year tour in the sandbox; and HMCS (FMF)
Delgado, who’s retiring this fall after 26+ years of service. I thank them all for their significant contributions to
NSW medicine and the dedication they have to the SOF operators and their families. HooYa for a job well done!
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Timothy Jex, MD
Col, USAF
Command Surgeon

As I write this I haven’t officially taken the stick as the AFSOC/SG yet. I make the move across base
from my current assignment as thel6th Medical Group Commander here at Hurlburt on 20 July, but I appreci-
ate the opportunity to get a few words in early. I’'m extremely happy to be able to continue serving within
AFSOC. The passion, performance and capabilities of SOF professionals are absolutely unmatched any-
where else and it is truly a privilege and an honor to be part of the team. This is an amazing time to be
involved in Special Operations medicine. Not only are we receiving ever increasing recognition for our
extraordinary accomplishments and contributions to OEF/OIF and the many other strategic hot spots around
the world, but technological advances are opening up whole new realms of possibilities for delivering world-
class medical care any time, any place.

As the Command Surgeon, I recognize that my primary responsibility is to make it easier for you to
do your job. I’m sure all of you have ideas about how I can do that. I plan to get out and make the rounds
early. Talk to me. Tell me what we need to do to get to the next level.

I look forward to serving with each of you and God bless you as you continue to do great things.
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USUHS Online Preparedness Education Program

The Uniformed Services University of the Health Sciences (USUHS) and the Center for Disaster and
Humanitarian Assistance Medicine (CDHAM) are pleased to announce the availability of the USUHS Online
Preparedness Education Program (OPEP).

The requirement for this unique online education project was established through a series of subcom-
mittee hearings and discussions between congressional leaders, the Department of Homeland Security and the
Department of Defense.

This no-cost, multi-tiered education program is intended to provide a broad range of interactive train-
ing activities that focus on medical response considerations for chemical, biological, radiation and high explo-
sive events by health care providers, planners and emergency response personnel across the nation. The web-
site can also be accessed to review and download a multitude of reference materials relevant to studying WMD
threats.

The first OPEP course being released deals with the unique response and medical treatment consider-
ations that involve a domestic radiation event. Visitors to the web-based site will have an opportunity to nav-
igate through a comprehensive set of activities by: 1) objective; 2) lesson topic; or 3) through the study of a
unique scenario that guides users to each learning activity via a realistic timeline.

The course is fully accredited, as will be the case for future course offerings. For the domestic radi-
ation event, up to 16 Continuing Medical Education (CME) credits, 19 Continuing Nursing Education (CNE)
credits, or Continuing Education Units (CEU) will be awarded to users who register and successfully complete
the entire course.

For more information on the CDHAM, OPEP or to find a link to the site, as well as information on
how to register, go to www.cdham.org.
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Gay D. Thompson, RN, MPH, CHES compiled this list to send out with the author instructions for the Special
Operations Forces Medical Handbook 2nd edition. We thought everyone might find it helpful when writing
your articles for submission to the JSOM.

Common Spelling Errors: Spelling is particularly important when a computer is utilized to search the text
for a certain word. These are the correct spellings of some commonly misspelled medical terms. The “trou-
ble spots” in the words are typed in red.

abscess

accommodation

acetaminophen
albumen
amoxicillin
analgesic
aneurysm
anesthesia
anus
arrhythmia
arthritis
asthma
atresia
axillary
basal
basophil
brachial
breech
callus (noun)
canker
cartilage
catheter
cecum
chancre
cholera
chorea
chlamydia
cocaine
codeine
colon
conjunctiva
conscious

Crohn’s disease

decubitus
debridement

diabetes mellitus

diaphragm
diarrhea
dilation

diphtheria
dysentery
ecchymosis
elicit
emphysema
empyema
epiphysis
epistaxis
erythema
exacerbate
fasciitis
fibromyalgia
fibrous
filariasis
foramen
funduscope
giardiasis
gonorrhea
Guinea worm
helminth
hematoma
hemorrhoid
hepatitis
humerus
hymen
hypnic
iliopsoas
ileus

ilium
impetigo
incontinence
inflammation

intussusception

larynx
leukemia
liquefy

Lyme disease
lymph
lymphedema

malaise
malleolus
malleus
maneuver
melanoma
menorrhagia
menstruation
migraine
mnemonic
mucous (adjective)
mucus (noun)
myofascial
neurology
Novocaine
ophthalmoscope
oriented

palate

palliative
parenteral
paroxysmal
pathognomonic
penicillin
perineal
peritoneum
peroneal
persistent
petechia (singular);
petechiae (plural)
phlegm

plantar

pleurisy
pneumococcus
pneumonic

pore

preventive
prostate
prosthesis
pruritic

pruritus
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psoas
psoriasis
purulent
regimen
resistant
rhythm
rigor
saggital
saliva
scalene
scarring
sciatica
sclera
sedentary
seizure
somnolence
specimen
sphincter
sphygmomanometer
stethoscope
suppurate
susceptible
symmetrical
syncope
syphilis
tachypnea
temporal
tetanus
thelarche
thoracic
tinnitus
tonsil
tonsillectomy
urticaria
varicose
vesicle
vulva

welt

wheal
X-ray



Mechanical Shock and Injury in Special
Warfare Combatant Craft Crewmen

(SWCC)
James A. Hodgdon, Ph.D., Warfighter Performance
Program, Naval Health Research Center, San Diego, CA
92152

Due to length of the “March 2006 Biomedical Initiatives
Steering Committee, Special Operations Command” final
report (25 pgs), this is an abbreviated version. For the com-

plete report, please email JSOM@socom.mil.

INTRODUCTION

The high prevalence of musculoskeletal injuries
among Special Warfare Combatant-craft Crewmen
(SWCC) has been a cause for concern for some time.
Ensign and coworkers (2000) collected self-report med-
ical histories from SWCC attached to Special Boat
Teams (SBT) 12, 20 and 22. They found that 65% of the
boat operators they surveyed reported having had one or
more injuries. The boat operators attributed 95% of
these injuries to boat operations. SWCC had the great-
est hospitalization rate for their set of musculoskeletal
injuries of any Navy rating. Publication of this report
helped to serve as a catalyst to mobilize efforts to study
the relationships between mechanical shock and injury,
and to implement technology solutions to decrease the
exposure to mechanical shock.

One of the research efforts to grow out of this
increased level of interest in shock mitigation for SWCC
was to understand relationships between mechanical
shock exposure and the development of injuries. This
research was jointly funded by the Office of Naval
Research, under its Warfighter Protection Future Naval
Capability, and the Special Operations Command
(SOCOM) under its MedTech program.

The objectives of the research were: (1) To
determine relationships between shock exposure atten-
dant to Special Warfare Combat Craft (SWCC) opera-
tions, and the development of musculoskeletal and other
injuries, (2) To determine the biomedical factors which
underlie these injuries, (3) To develop exposure stan-
dards for SWCC operators to decrease the development
of injury based on cumulative exposure, and (4) To
develop a biomedical methodology and establishment of
baseline measures for evaluation of the efficacy of shock
mitigation technologies.

Over a three-year period from FY2003 to
FY2005, SOCOM provided $298K to support this
research effort. This report provides the results of the
completed portions of this study. The emphasis is on the
research to which the SOCOM funding was applied.

METHODS

The design for this study was to identify a
cohort of SWCC to follow during their workup for
deployment overseas. Their physical status and aspects
of their medical history would be evaluated. Exposure
to boat-related impacts would be assessed. Medical
reporting for musculoskeletal injuries would be fol-
lowed during the workup, and their physical status
would be evaluated again prior to deployment.

In addition, a set of SWCC trainees would have
their physical status evaluated at graduation from
SWCC School. School graduates were measured to pro-
vide measures of initial status at the time of entry into
Special Boat service. Their measurements could then be
compared to those already in Boat service to determine
whether or not changes had occurred in the current
SWCC that might be associated with Boat service.

SUBJECTS

A SBT Squadron consisting of one Mk V patrol
boat detachment and five rigid-hull inflatable boat
(RHIB) detachments was identified for study recruit-
ment. Members of the Squadron were briefed on the
nature of the study; its purposes and the risks associated
with participation. Thirty-seven team members gave
their consent to participate.

MEDICAL INFORMATION

At the beginning of the study period, partici-
pants filled out a Medical History Questionnaire that
posed questions about the length of time they had served
in Special Boats and about any past injuries they had had
to their neck, shoulder, back, hips, knees or ankles.
These injury questions asked about the occurrence of
injury ever in the past, as well as their injury history for
the year preceding filling out of the questionnaire. In
addition, individual medical records of the SWCC par-
ticipants were reviewed to determine whether or not
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they had reported to the clinic with a musculoskeletal
injury during the study period.

PHYSICAL STATUS

Participants were also given a physical status
evaluation consisting of a series functional range of
motion tests, an isometric leg press, a series of balance
tests, and a bone health examination using dual-energy
X-ray absorptiometry (DXA). For the SWCC partici-
pants, these tests were given at the beginning of the
study and again prior to deployment. The graduates
were tested one time just prior to graduation.

FUNCTIONAL RANGE OF MOTION (FROM) TESTS

The FROM tests consisted of moving pegs on
pegboard approximately seven feet tall with a back
panel approximately four feet wide and wings that pro-
trude forward approximately two feet. (BTE
Technologies, Hanover, MD). Three FROM tests were
performed. (1) Overhead reach with rotation. The par-
ticipant moved five rows of pegs from the upper range
of panel five to the middle range of panel 6, then to the
middle range of panel five, then to the upper range of
panel 6, then back to the upper range of panel five. This
process was completed two times. (2) Middle reach with
horizontal displacement. The participant moved five
rows of pegs from the middle range of panel two to the
same row in middle range of panel three and back five
times. While carrying out this task, the participant was
positioned three feet from the base of the pegboard and
bent from the waist while performing the task. (3)
Movement from crouching to standing and back to
crouching. The participant started in a crouched posi-
tion and moved one row of pegs from the lowest row in
the lower range of panel three up one row at a time, until
reaching the upper row of the lower range. He then
stood and moved the row of pegs, one row at a time from
the lowest row of the middle range of panel three to the
highest row of the middle range. He then reversed this
sequence moving the pegs down one row at a time until
they are returned to their starting positions and changing
from standing to crouching as the pegs were moved
from the middle to lower range. The cycle (crouch to
stand to crouch) was repeated 3.5 times and the test was
completed with the participant in a standing position.

All of the FROM tests were timed. In addition,
Methods-time Measurement scores (MTM) were calcu-
lated for each test. MTM is a system of time and motion
study developed in 1946 by Maynard, Stegemerten, and
Schwab. MTM “Analyzes any manual operation or
method into the basic motions required to perform it and
assigns to each motion a predetermined time standard

which is determined by the nature of the motion and the
conditions under which it is made” (Maynard,
Stegemerten, and Schwab, 1948, p.12). MTM has
become the most widely used and universally recog-
nized such system in the world (Prabhu and Baker,
1986). MTM analysis of the work samples yields time
values that represent the work rate standards that well-
trained employees in typical industrial contexts would
be expected to maintain over the course of the eight-
hour workday as they repeatedly performed the exercis-
es. In essence, therefore, an MTM value is a comfort-
able but efficient work rate performance standard for
competent workers. The MTM value is time required to
perform the task divided into the standard work time for
the task and expressed as a percentage. A score of 100
would be the expected value for the comfortable, but
efficient work rate.

IsoMETRIC LEG PRESS -- The isometric leg press was
performed in a chair to which an adjustable yoke with
foot pedals and a load cell had been added. The partici-
pant sat in the chair and pressed against the foot pedals.
The distance from the chair edge to the yoke was
adjustable. The yoke was moved towards or away from
the chair edge to set the knee angle at 100°. A strap was
fastened across the participant’s hips to keep the but-
tocks on the chair. After adjusting the knee angle, the
participant was required to press on the yoke with his
legs as hard as he could for 10 seconds. He was then
allowed to rest 10 seconds and then press again for
another 10 seconds. This cycle was repeated six times.
The integrated force generated during the last four leg
contractions was recorded.

BALANCE TESTS -- A series of 30-sec balance tests were
carried with the participant standing on a pressure-sensi-
tive mat (MatScan, Tekscan, NY, NY). Center of pres-
sure (COP) values were recorded for each foot while it
was in contact with the mat. A variety of indices were
calculated to measure the movement of the COP during
the tests. Six tests were administered: (1) standing on
both feet with eyes open, (2) standing on both feet with
eyes closed, (3) standing on the right foot only with eyes
open, (4) standing on the left foot only with eyes open,
(5) standing on the right foot only with eyes closed, and
(6) standing on the left foot only with eyes closed.
Three trials each were allowed for tests (5) and (6) to
allow the participant to achieve 30 seconds of standing
on the mat. Trials were terminated if the participant
moved his foot on the mat, or lost his balance. Balance
was characterized as (1) the linear distance traveled by
the center of pressure during the 30 seconds (or less) of
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measurement and (2) the average deviation of the center
of pressure from the mean center of pressure location
during the 30 seconds of measurement.

DXA EXAMINATION

Measurements of bone density and body com-
position were made using DXA (Discovery A, Hologic,
Inc., Bedford, MA). Each participant was given a whole
body scan (body composition and overall bone density),
and had additional scans made of the left hip, and lum-
bar spine (P/A and lateral). In addition, a single energy
image of the lateral aspect of the thoracic and lumbar
spine was made to allow vertebral morphometry to be
assessed. All dual-energy scans were analyzed using the
manufacturer’s software and in accordance with the
manufacturer’s instructions.

The hip scans were also sent to Dr. Thomas
Beck at Johns Hopkins University for hip strength
analysis. Hip strength analysis is based on determina-
tion of three dimensional bone properties such as corti-
cal thickness and bone cross-sectional area from the pla-
nar DXA image. From the derived measures, cross-sec-
tional moments of inertia, and section moduli are calcu-
lated for the narrow neck of the femur, the
intertrochanteric region, and the femoral shaft.

The lateral single-energy scan was used to deter-
mine vertebral shapes with an emphasis on the identifi-
cation of deformities. The procedure is known as verte-
bral morphometry. The measurement of vertebral mor-
phometry from the single-energy scans was carried out
following the methods of Blake, Rea & Fogelman
(1999). Points were placed on a computer screen image
of the thoracic and lumbar vertebrae identifying the pos-
terior and anterior superior and inferior corners of the
vertebral body. Additional points were placed on the
superior and inferior margins of the vertebral body mid-
way between the anterior and posterior points.
Placement of vertebral measurement points was carried
out using the methods suggested by Rea (Appendix to
Blake, Rea & Fogelman, 1999). Three vertebral heights
were calculated as the difference between the superior
and inferior markers of a vertebral body: a posterior
height, a mid-body height, and an anterior height.
Indicators of deformity were calculated from the calcu-
lated heights. Wedge deformity was defined as the ratio
of the anterior height to the posterior height. Mid-wedge
deformity was defined as the ratio of the mid-body
height to the posterior height. Crushl deformity was
defined as the ratio of the posterior height of a vertebra
to the posterior height of the vertebra below it, and
crush2 deformity was defined as the ratio of the posteri-

or height of a vertebra to that of the vertebra above it.

Vertebral morphometry is commonly carried
out using standard radiographs of the spine. Some ref-
erence values exist for radiographic vertebral mor-
phometry. However, these reference values do not
match those that are obtained from DXA machines.
Rea and coworkers (1998) have published a reference
set of values obtained from older women. We will
determine the appropriateness of these reference values
for use with our Special Boat samples.

MECHANICAL SHOCK EXPOSURE

Two methods were used to determine the expo-
sure of the study participants to mechanical shock
exposure. Firstly, the boats of the squadron were out-
fitted with data loggers having tri-axial acceleration
sensors and tri-axial angular rate sensors to record
impacts while the boats were underway. These data
loggers were developed and constructed by the Naval
Surface Warfare Center, Panama City (NSWC-PC).
Each unit measures approximately 3/4-inch by 7-inch
by 4-inch, can collect up to 8 channels of data. The sig-
nals are sampled at 1250 Hz and anti-aliased at 250 Hz
within the data logger. Recorded data is written to a
512 MB Compact Flash memory card that is capable of
recording up to eight hours of data.

Study participants were respon