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From the Surgeon

D ———

Again, greetings from HQ USSOCOM. Another quarter is gone and our medical folks
continue to amaze everyone with their skillful, compassionate care of the “national
treasures’ we are privileged to have served in the SOF community. We have followed
the medical care ddivered to our operators throughout Operation Enduring Freedom
and now Operation Iragi Freedom and we here are continually in awe of our operators
demonstrated competence and heroism under terrible conditions. We come to work
each day hoping to find some new capability or process in response to your requests
that will make your life easier, your rucksack lighter, or your patients a little easier to
carefor.

AS AN UPDATE:

1. TheFibrin Dressings arein full production. MSG Brochu and a team went forward to CENTCOM and deliv-
ered training and approximately 1200 dressings to the hands of our Medics/Corpsmen/PJs. Thisis under an
Investigational New Drug (IND) protocol which we know is cumbersome, but is critical to the FDA allow-
ing us to get this out there.

2. Chitosan Dressings are also coming to thefield. Dr Holcomb and the MRM C folks have shown them as effi-
cacious, and they are approved by the FDA. As they become available, we want every operator to have one
in their personal medical gear and trained in their use as overseen by their Medic/Corpsmen/PJ, just as with
the tourniquet.

3. Thepane of medical experts we funded has finished their work and with the blessing of the American College
of Surgeons, the Surgeon General of the United States (Dr Carmona, trauma surgeon and former 18D), and
the PHTLS, the Journal of Pre-Hospital Trauma Life Support, isin printing now with a rewrite to the Military
Medicine chapter reflecting how trauma needs to be treated in the future. SOF is leading the way in trauma
management in difficult threats and places, just as it should.

4. Weareworking right now with Dr Holcomb and MRMC to get hemoglobin based oxygen carriers (HBOCS)
in the field soonest. This technology has languished in the past but our interest has peaked interest in the
scientific community and | believe we will have a product under an IND within a year.

5. Health surveillance is becoming more and more critical by the day. We are moving another 600 PDAS for-
ward for our people to use and document exposures, diagnoses, and treatment at the source of that treatment.
The goal is to make this tool work in a way that completes your Pre/Post Deployment forms, a SF600 entry
for every medical encounter at the site of the encounter (as opposed to a level-3 hospital), and an exposure
history document that will assure we will be able to find folks throughout their career and beyond in the event
of some unknown exposures they have experienced. At the sametime it has medical reference data you need
easily at hand.

So, “keep on keeping on,” let us know your needs and wants, take care of yourselvestoo, and push us to make your
life better.

GBY/GBA
dhammer



Michad A. Brochu, MSG
SENIOR ENLISTED MEDICAL ADVISOR (SEMA)

From the ROAD DOG in the BIG HOUSE

Another day, another quarter, and this one has flown by like the others so let me try and update you
on where we stand at the publishing of this edition of the journal.
During this quarter it has been my privilege to be a member of the Fibrin Bandage Team (FBT).

Pictured from left to right are SMSgt Patrick O'Neal, LTC
Mark Krause, LTC Harold Modrow, LTC Louis Smith,
COL John Holcomb, and MSG Michad Brochu

The mission (Operation Enduring Fibrin) of the FBT was three-fold. One, provide Informed Consent
training to all soldiers assigned to SOF within the CENTCOM AOR on whom this bandage may be used in a
combat setting. Secondly, and of great importance, was to contact all medical treatment facilities within the
theater to inform them of the Hemostatic Dressing (HD) and the Investigational New Drug (IND) Protocal.
The FBT then solicited their support in providing follow-up data on the efficacy of this bandage and report-
ing any adverse events or reasons that this protocol should be terminated. Third, we had to provide the SOF
health care providers the information needed for utilization and accountability.

The Fibrin HD is a new method to provide immediate control of potentially life threatening hemor-
rhage on the battlefield which cannot be stopped by conventional means such as pressure dressings and/or
tourniquets. This dressing is the culmination of years of research funded by the American Red Cross, US
Army Medical Department, and the US Special Operations Command. The Food and Drug Administration has
approved this bandage as an IND sinceit is made from components of human whole blood. The dressing itself
is made by placing predetermined amounts of fibrinogen and thrombin on a bio-absorbable mesh made from

Volume 3, Edition 2 / Spring 03



Dexon. These dressings are individually made by hand at the cost of approximately $1000 per unit. Multiple
animal research studies have shown that dramatic and immediate hemostasis can be achieved when this dress-
ing is applied to wounds that otherwise would be fatal.

Another HD of equal efficacy to the Fibrin HD was to be fidlded to Special Operations Forces (SOF)
in the CENTCOM AOR. The dressing, Chitosan, manufactured by HEMCON, was found to have serious
flaws when it went into full scale production. As aresult of these problems, the decision was madeto field the
Fibrin HD to SOF in the Iragi Theater of Operations.

Theuse of an IND protocol requires that any individual on whom this dressing may be used be given
a detailed briefing outlining the indications for use, possible adverse events, side effects, and/or contraindica-
tions. The service member must then have the opportunity to ask any questions in order to make an informed
decision on their participation in this program. Participation is strictly voluntary and without penalty if the SM
declines. Detailed forms are required to be completed regardless of whether the SM decides to participateor not.

SMs who volunteered for this program were identified by a green tag worn on their “dog tags” while
those that declined were given red tubing to be worn in the same fashion. During our deployment, the FBT
provided this brief to just about 3,000 members of SOF and their supporting units. Overall, 96% of the com-
munity accepted the protocol and 4% of the community declined for personal, religious, and other reasons.
The team hand delivered about 1,185 of new dressings to the forward units for distribution.

USSOCOM State Department of EM S and Public Health: We had hoped to have convened the State
Requirements Board by the end of Feb 03 but Operation Iragi Freedom has taken top priority. We will con-
vene this very important board ASAP. Until then, the JSOMTC will continue to train the best medics in the
world with the current Program of Instruction (POI) with the recommended changes by the Joint Medical
Enlisted Advisors Committee (JMEAC) and the Board of Regents (BOR).

We haveissued the first 57 SOF-P cardsto thefirst SOCM class (05-02) which graduated on 15 April
03. Thisisagreat move forward in our medical training as we now have the power to set the standards that
meet our own mission requirements.  The top graduates from class 05-02 were:

Distinguished Honor Graduate: PFC Richard W Leon Honor Graduate: SGT David M Bortoff

Long range dates for future IMEAC:

The Joint Medical Enlisted Advisory Council (JIMEAC) met on 25-26 Feb 03 and was hosted by
NSWC. Although only the SEMAs and/or their representatives were present, here are the highlights of this
meeting:
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1. JSOMTC Issues. COL Keenan has hired a civilian contractor to provide a non-partisan evalua-
tion of the institution's academic and operation practices. With the inclusion of female airmen
in the student populace, it has been deemed by the center that USSOCOM will have to assist in
additional monetary resources to make adaptations for these students, especially for restroom and
locker facilities. Thereis also a professional opinion that a proposed plan to move Combat
Trauma Management (CTM) training to the SOCM could potentially raise current attrition rates.
Lastly, the ISOMTC Battalion 1SG is currently acting as the battalion Sergeant Major until the
replacement is on station at the later end of June.

2. Tactical Combat Casualty Care Pand: MSG Justice and HMCM Jefferson briefed about the out
comes of the panel which convened 18-20 February in San Antonio. Texas. The draft for the
military medicine portion (Chapter 15) of the PHTLS textbook is finished. The pane will tran-
sition over to the Navy for administration but USSOCOM will still have a chair on it.

Future JIMEAC M estings:

27-28 May 03, AFSOC will host

26-27 Aug 03, USASOC will host

5-6 Dec 03, USSOCOM will host at the SOMA conference

If you have suggestions, concer ns, and/or recommendationsfor the JIMEAC, passthem along to
your SEMA and it will beaddressed. Theonly thingthat isrequiredisthat you...... "SENDIT"

Volume 3, Edition 1 / Winter 03 3



USSOCOM Department of EM S and Public Health Device Symbolism

- The" Star of Life" represents a historical and integral part of the EMS system. The“ Star”

is made up six points, of which each represent an aspect of the system: Detection, reporting,

response, on scene care, care in transit, and transfer to definitive care.
- Inheraldry, the color purple or purpure represents royal majesty, sovereignty, justice and truth.

This hueis instrumental in presenting a Joint flavor and purpose of the State entity, through the

summation of each Service's shade of color.
- Thethree component crests represent the primary dominions that make up the State's

core medical populace and executive body.
- The coiled serpent around the sword symbolizes the God of Medicine or Healing, also known as

Aesculapius. It isa personification of health: rejuvenescence through the casting off of skin, wis-

dom that involved both extensive knowledge and prudent action, and a sense of subtlety.
- Thelowered sword indicates a just and generous pursuit of honor and virtue in warlike deeds, and notwith-

standing it further depicts a presence of protection, authority, strength, courage, and the penetrating power of intellect.
- Thewings symbolizes protection or coverture, swift mobility, freedom, and the release of creative energy.

These symbolic elements are the primary support matrix or foundation of SOF Medicine.

The Journal of Special Operations Medicine is an authorized official quarterly publication of the United States Special
Operations Command, M acDill Air Force Base, Florida. It isin noway associated with the civilian Special Operations M edical
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: Theviewscontained herein arethose of the authorsand do not necessarily reflect 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 r eflect
the endor sement, official attitude, or position of the USSOCOM -SG or of the Editorial Board.

Articles, photos, artwork, and lettersareinvited, asare commentsand criticism, and should be addressed to Editor, Jour nal
of Special Operations Medicine, USSOCOM, SOC-SG, 7701 Tampa Point Blvd., MacDill AFB, FL 33621-5323. Telephone:
DSN 299-5442, commer cial: (813) 828-5442, fax: -2568; e-mail JSOM @socom.mil.

All scientific articlesare peer-reviewed prior to publication. The Journal Of Special Operations Medicinereservesthe right
to edit all material. No payments can be made for manuscripts submitted for publication. Published works may be reprint-
ed, except where copyrighted, provided credit is given to the Journal of Special Operations Medicine and the authors.

From The Staff

Just areminder that there areimportant changesin the distribution of the Journal of Special Operations Medicine (JSOM)
you need to be aware of. To assurethe JSOM continuesto be availableto all who find value in it, we need to comply with the
intent of the current distribution rules governing this publication.

Starting with the last edition, we sent the JSOM to all our SOF units and the active editorial consultants without change.
One of the new changesin SOM A member ship is that you will now receive the JISOM as part of your member ship. If you are
a SOMA member and did not receive your journal, you can contact SOMA through www.specialoper ationsmedical associa-
tion.org. TheJSOM isalso available as a paid subscription from the Superintendent of Documents, U.S. Gover nment Printing
Office, for only $30 a year at:http://bookstor e.gpo.gov/subscriptions/sub011.html#006. Thank you for under standing our need
to change the distribution of the JSOM in order to be in compliance with current distribution rules.

More big news!! Asof 15 March, WE ARE ONLINE!!! Thanks to the cooperation and efforts of the Joint Special

Operations University, the JSOM is now available online to all in DEERS at http://www.hurlburt.af.mil/jsou. There are
instructions on their homepage as to how to enter their medical link and access issues of the JSOM. You will also be able to
take your CME tests online and a copy will automatically be sent to the JSOM email address for grading. And, if that’s not
enough... You can even link straight to the Government Printing Office to subscribe to the JSOM.

We are now in our tenth edition of the journal and continue to need your article submissions and photos. They are what
keeps us going and they’re what makes this journal so unique. It is a sharing of your lives and missions as you go forth as
instruments of national foreign policy. We can’t do it without your input; you are what thejournal is all about!

The JSOM isone of the most excellent and righteous tools we have to span all the SOF services and to share medical infor -
mation and experiences unique to this community. The JSOM survives because of generous but time-consuming contributions
sent in by clinicians, researchers, and current and former medics from all the Services who were SOF-qualified and/or who
served with SOF units. We need your help! Get published in a peer-review journal NOW! 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,
infectious disease processes, and/or environment and wilder ness medicine. We also need 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... fire ‘em our way. Our E-mail is: JSOM @socom.mil.

DON' T FORGET TO DO YOUR CMES!!!! TheJSOM offersCMEstoour SF medics, PJs, and SEAL corpsmen aswell as physi-
cians, PAs, and nurses, in coordination with the Uniformed Services University of Health Sciences (USUHS). In this edition,
you will find 1.0 CME or 1.2 CNE/CEH offered on I NTRAOSSEOUS VASCULAR ACCESS N ADULTS: CURRENT STATUSAND MILITARY
AppLICATION. Alsoin this edition of the JSOM, we honor our fallen brother, Jerry “Buck” O’Real Popell.

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

Major DuGuay
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Meet Your JSOM Staff

ExecuTivE EDITOR
David L. Hammer, MD
Hammerd@socom.mil

Colonel Hammer’s military and medical career began in 1958 when

he served as a US Navy Combat Medical Corpsman attached to US

Marine Corps infantry, artillery, and communication/reconnaissance

units. Following discharge, he completed his BS and MD degrees at

the University of Michiganin 1967 and 1970, respectively. Following

nine years of civilian medical practice in a multi-specialty group in

Grand Rapids, Michigan, he reentered military service as a Flight

Surgeon at Beale AFB, CA. In 1984, he completed the Air Force

Residency in Aerospace Medicine at Brooks AFB, Texas, during

which period he earned a Masters in Public Health Degree from

Harvard University. Colonel Hammer has spent the majority of his career in aerospace medicine and direct

line support assignments, has commanded three medical groups, and has been assigned to the ARRS/SG
the AFSOC/SG and the USAFA/SG. Heis a chief flight surgeon and a master parachutist.

MANAGING EDITOR
Michedle D. DuGuay, RN
Duguaym@socom.mil

Maj DuGuay joined the Army Reservein 1987 and served as anurse

in a Combat Support Hospital unit for three years before switching

services in 1990 to become an Air Force C-130 Flight Nurse. Sheis

currently an IMA reservist attached to the SOCOM/SG office. Maj

DuGuay has a Bachelors in Nursing and a MBA/Management. Her

career includes being a flight nurse in both the military and private

sector, 17 years of critical care and emergency room nursing experi-

ence, 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 DuGuay’'s experience at USSOCOM

includes an assignment in the Center for Force Structure, Resources, Requirements, and Strategic
Assessments.
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GENERAL RULES FOR SUBMISSIONS

. Use the active voice when possible.

. Secure permission before including names of personnel mentioned in your piece. Do not violate
copyright laws. If the work has been published before, include that information with your
submission.

. Articles should be double-spaced, twelve point font, aligned on the left and justified on the right.
. Important: Include an abstract, biography, and photo of yoursdf as part of the article.

. Use of acronyms should be held to a minimum and when used they must be spelled out the first
time.

. Remember that your audience is inter-service, civilian, and international.

. Every article has a point to make, which is traditionally stated in the introductory paragraph and
restated in the closing or summary. Subtlety is not usually a virtue in a medical publication.

. All references MUST be cited in the text and in numerical order. The references MUST be
arranged in the order of appearance in thetext. Give the full name of the journal. Usethe
following style of citation: author names, title of article: journal name, year, volume number,
inclusive page numbers. If unsure, please contact us at JSOM @socom.mil.

. Photographs with your article are highly encouraged. Photos must be sent separately from the
document so they can be converted into a publishing format. Where possible, traditional (*hard
copy”) photos should be sent, however, scanned and digitized copies can be used but please
make as large as possible, even if you have to send them one at atime. Every attempt to return
your original pictures will be made, but the JSOM will not be held accountable for lost or
damaged items.

10. Send submissions by e-mail, diskette, CD, or plain paper to the Editor. E-mail:

JSOM @socom.mil or by mail to: USSOCOM Surgeon’'s Office. Submissions may also be sent
to the physical address at: United States Special Operations Command ATTN: SOCS-SG/ JISOM
7701 Tampa Point Blvd MacDill AFB, FL 33621-5323.

Retain a copy for yoursdf.

11. Wereserve theright to edit all material for content and style. We will not change the author’s

original point or contention, but may edit clichés, abbreviations, vernacular etc. Whenever pos-
sible, we will give the author a chance to respond to and approve such changes.

12. Again, the JISOM isyour journal. It is a unique chance for you to pass your legacy to the SOF

medical community.
Take advantage of the opportunity.
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I am beginning to write this on my way back
from Hurlburt Fidd, Florida where the USSOCOM
Biomedical Initiatives Steering Committee (BISC)
just met. The BISC is the organization that helped
develop the fibrin bandage that the Army Research
and Material Command is making and we are field-
ing as an investigational new drug (IND) to our
Special Operations Forces soldiersin thewar. Even
| have my green tag on my dog tags saying | have
agreed to betreated with thisIND. TheBISC isalso
looking at and/or funding many other items and
ideas to get us better things in better ways. If you
have any great medical research ideas please send
them to my medical research and development offi-
cer, Mr. Marak (marakj@soc.mil). Also remember
medical, or other kinds of research, has to be cleared
by this MACOM. In the case of medical research, it
must be cleared through this office.

At thetimethat I’ m writing this we are only
eight days into the war and | am stuck watching this
war on my television news. Soit goes. | did howev-
er, make the one in Afghanistan, where our guys are
still being wounded and killed. At least | managed to
help get more and improved equipment into the field
and into your hands to help save lives. The war is
still too new to get any decent feedback on how SOF
medicine is performing but | bet it is living up to its
usual high standard. Our medical logistics folks,

USASOC

Rocky Farr, MD
COL, USA
Command Surgeon

headed by Major Hank Sully, a mobilized reserve
officer, have worked magic! Stand by for alot more
fielding of new medical equipment sets (MES).

Although the war is on everybody's mind,
nothing el se has stopped. We are still in Afghanistan
aswel as hundreds of other places around the world.
By thetimeyou read this, we will beinto the summer
permanent change of station season, assuming there
is not a stop movement freeze. Several of our med-
ical officers were selected for fellowship or residen-
cy training. The Army Surgeon General is now
deciding if graduate medical education will start on
time, (1 July) or not. | have chosen the summer 2003
cohort of medical officers, physician assistants, and,
new this year to the Special Forces groups, physical
therapy officers. All these newbies will spend the
summer in various schools, such as airborne, flight
surgeon, diving medical officer, and others, before
arriving for assignment. | have gotten a plus up in
both the number of professional officers assigned to
the 160th SOAR (A) and to the SOSCOM. LTC
Dakin (dakinp@soc.mil) handles assignments and
the myriad of details that it takes. If you have any
AMEDD officers, active or reserve, looking for a
job, send them his way.

The new, updated Army Regulation 611-75,
Management of Army Divers, has been published. It
changes the requirements on diving medical officers
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to include what badge to wear and how to be certi-
fied as an Army Special Operations Diving Medical
Officer. Any doc or PA who is a military diver or
DM O should read and send their diplomas, et cetera
to my chief of medical training, Major Abner (abn-
erh@soc.mil).

Smallpox continues to go well. It is the
same vaccine we used back in the dark ages when |
was an 18D; no biggie. OPPLAN was written by a
lawyer, so it is painful. Soldiers can be immunized
and depart ASAP. Any questions, contact my chief
of preventive medicine, Major Cajigal
(Cajigal@soc.mil). Do not forget about anthrax and
getting your numbers into MEDPROS, someday.

We should have a USASOC Surgeon's
Conference before the Special Operations Medical
Association conference (www.special operations-
medicalassociation.org) in December. So, start
thinking up presentations worthy of a trip to Tampa.
| am assuming, but do not know, that the Society of
US Army Flight Society/Operational Aeromedical
Problems course will meet with us again. We did not
have a USASOC Surgeon's Conference last year
because SOMA met early and that would have meant
meeting Thanksgiving weekend.

Over thelast two months | have seen almost
all of our reserve civil affairs unit surgeons, veteri-
narians, other AMEDD officers, and enlisted medics

as they mobilized through Fort Bragg on their way
east. It was great to finally see all the faces that |
have only seen previously in databases. Colond
Diamond, Major Dunn, and 1LT Goins did great
work buffing them up for success. | thank them all.

Blood and how far forward to take it has
been an issue. SFC Allen (allenbr@soc.mil) from
my office attended a blood expert meeting in
Washington, DC and we have submitted a draft poli-
cy on blood forward and walking donors to USSO-
COM. For details: contact SFC Allen. Other issues
at these echelons above the redlity that | work at
include future force structure and equipment.
Special Operations aviation will gain several more
flight surgeons. MAJ Abner has been working that
issue. There has been a new Aeromedical Policy
Letter published on performance enhancing drug use
in aviators and we still have our command policy let-
ter out onthat. Intervalsfor various physicals, flight,
and HALO, have also changed. LTC Newton has
been working these issues (newtonf@soc.mil).

Accompanying this article is a photo of the
Surgeon's office crew in front of Colone Bull
Simon's statue. | would like to thank them all for
their hard work. We bid farewdl to LTC Smith (the
tall guy) who departs for National War College to
become educated.
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Train likeyou fight and you will bleed lessin
war. Our SEAL and Marine corpsmen aretesting this
principle as they support their shipmates and platoons
in fighting for Operation Iragi Freedom. We have
received reports of success of our training efforts as
well as "wish | hads," but through it all everyone has
been committed and diligent and they have saved
lives. Because missions are still classified, | cannot
extol individual performance in this article, but | am
very proud of all of thework that NSW medics have
performed. Those of you forward know who you are
and | want you to take the rest of the day off.

Recent news in REMFs (rear echelon med-
ical force) includes the use of blood products as
defined by theatre medical control. We have fielded
the fibrin bandage and await its testing in battle. We
have been advised that there is no authority or per-
mission for use of Go Pillsin SOF. Thenext iteration
of the Tactical Combat Casualty Care is due to be
published inthe PHTLS guide. We need to assess the
utility of colloid during this war as well as whether or
not antibiotics prevented morbidity when given post
wounding. The handheld pocket PCs with the
SOCOM database for pre and post data collection are
almost ready for deployment. Congress is making
serious requests for the collection of thisdataand it is
to the foresight of SOCOM medical leadership that
SOF medicineis at thetip of the spear for thisinitia-
tive.

NAVSPECWARCOM

Larry Garsha, MD
CAPT, USN
Command Surgeon

At WARCOM, the database Special Warfare
Information Medical Program has been launched for
each of the component commands. Useit and it will
pay off for NSW.

SSGN medical planning is on track with
reps from SPECWAR, Submarine Force, and Deep
Submergence. The ASDS ison track and completed
half a sea trial today. It will be great when all the
bugs are worked out. BUDS has added two new
high-risk conditions to its protocol list: concussion
and mediastinal emphysema. Both conditions were
seen with increasing frequency over the past quarter.
Discussion continues on whether to send SWCC
Corpsmen to JSOMTC on graduation or to phase
them in as the billets arefilled.

SOF EMT-Paramedic cards are going to be
given out per SOCOM Surgeon approval for the
Corpsman/Medics who are qualified to be SOF
Medics. The qualification is determined by gradua-
tion from SOCM and recertification every two years
at SOCMSSC. The NSW Force Surgeon may rec-
ommend those who have been in NSW for awhileto
SOCOM for grandfather status, if they demonstrate
sufficient corpsman ability. Master Chief Jefferson
has the conn on the refresher training for those who
are senior and did not go through SOCM training.
Failure to be SOF Medic qualified will result in loss
of SDAP.
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This is my last submission to the JISOM. | will be
PCSing to a new assignment a8 BUMED as the
Specialty Leader for Diving Medicine, Radiation
Health, and Submarine Medicine for the Navy
Surgeon General. The former BUMED code 21 is
now BUMED M3F7. My rdief is CAPT Edward

“Andy” Woods. CAPT Woods is a Rehabilitation
Medicine specialist and qualified Undersea Medicine
Officer. Hewill be coming from Director of Clinical
Services, Branch Medical Clinics, Hawaii. | hope he
enjoys histour at Navy Special Warfare Command as
much as | have. HooY ah!

Journal of Special Operations Medicine



UPDATE...AND FAREWELL

This will be my last journal submission as
the Air Force component surgeon. I'll beleaving in
a couple of months to start another job, back in the
arms of Big Blue. | know my successor fedls fortu-
nate, as | havefdt fortunate, to have the opportuni-
ty to serve the nation's finest. | have to confess that
any sense of accomplishment | have pales in com-
parison to the achievements of our medical "opera-
tors* and command staff over the last three years.

Thefirst year of the three was spent adapt-
ing to changes in the Air Force's expeditionary med-
ical system, by robusting the training of our
squadron medics, and by fleshing out our new Level
Il teams, the SOF MFST and CCATT. Almost
immediately those €l ements were thrust into combat
operations in Afghanistan, validating their worth
over and over again by capitalizing on the Air
Force's core competency in mobility by air. The
combination of quick response to secure the wound-
ed, resuscitation on scene, sophisticated care during
transport by air to forward surgical teams, and early
"damage-control" surgery, was a repeated success.

Where aeromedical evacuation was not
available, the critical care transport teams were able
to step in and apply a high level of care while mov-
ing the injured by expedient airlift to a point where
the conventional syslem of medical care could takeover.

The SOFME doc and medics further honed
their skills in performing CASEVAC alert, in con-
junction with pararescueman and other component
medics. "Lifelines" of medical support made up of

AFSOC

James Dougherty, MD
Col, USAF
Command Surgeon

all these dements were able to reach out and pluck
the casualty from harm, move them large distances,
and maintain a level of care that approximates that
availablein many of our dities and hometowns back home

On other fronts, the Air Force Medical
Service recognized the critical skills brought to the
medical mission by our flight surgeons, medics, sur-
gical staff, and critical care personne, by increasing
our numbers, and transferring assets from other
commands. The AFMS further recognized that our
enlisted force has a training requirement that no
other specialty comes close to matching; a skill set
that takes over a year to train to. To more efficient-
ly manage this small but precious medical "com-
modity," a pre-assignment training plan was
approved. And, most recently, AFSOC medics have
begun to train in the Special Operations Combat
Medic course at the Joint Special Operations
Medical Training Center, the world-class institution
thet conducts medical training to SOCOM standards.

Success breeds success. The fall-out from
our folks' efforts to save lives and protect the force
has been funding for research projects to benefit the
warfighter and money to construct a new training
facility at Hurlburt from current year funds
($600K).

More resources flowed, thistimeto createa
medical capability to support Foreign Internal
Defense operations. Six officer and six enlisted per-
sonnel were identified to join the 6 Special
Operations Squadron, a unique unit for the Air
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Force: the only aviation unit in the Air Force whose
mission is to train other nations' air forces to engage
in combat operations. The unit's accompanying
medics are also trainers: to teach foreign medical
units how to support their nation's combat aviation.
Astrainersthey step out of thedirect role as medical
providers, and become educators. For the line com-
mander, those medics can often be the "wedge" that
opens doors for the combat aviation package in a

new foreign country.

Every medic in this command has been our
best advertisement for what can be achieved. The
lesson is clear: train the best, let them do their job,
and the opportunities will flow. | can leave here
knowing that the future will be challenging, and
exhausting, but the possibilities are unlimited to
serve the warfighter and their families, and support
the nation's defense. 1'm lucky to have been a part.

It'sawrap...

James Dougherty, Col, USAF
Command Surgeon

Journal of Special Operations Medicine



LTC Lou Nelon

The spring of 2003 brings with it atorrid pace
for all SOF medics. With many veterans of Operation
Enduring Freedom (OEF) and a talented new group of
officers, NCOs, soldiers, airmen, and sailors far for-
ward supporting current SOF operations, SOF medics
continue to provide our forces with the finest combat
medical support in the world! Aided by emerging
technology and the previous lessons learned during
OEF, SOF medicine is further validating both the
requirement for and ability to provide critical surgi-
cal/resuscitative measures, CASEVAC, and aeromed-
ical evacuation (AE) capability far forward while
maintaining a very capable but small footprint.

Advancesin medical technology are currently
getting a great deal of visibility from multiple nation-
al media outlets. Specifically, the fibrin bandage has
received the most public attention. This new product
has significantly improved the SOF medic's “tool kit.”
However, from a Med Ops perspective, the actual
employment and use of this product under
Investigational New Drug (IND) protocols has proven
extremely challenging. Complicated by the fact that
the product was not ready for distribution prior to the
deployment of most SOF into the CENTCOM AOR,
the training and documentation requirements are
extremely difficult at best. That being said, the com-
bined SOF/Army Medical Department (AMEDD)
training team did a laudable job accomplishing this
mission.

Bottom line: Count on IND protocols in the
field always being more difficult than you think and
look for adequate off the shelf/non-IND alterna-
tives. When it comes to introducing IND proto-
cols to the field, SOF medics and commanders
must carefully weigh the operational burden and
potential benefit before committing to INDs.
Many valuable lessons were learned with this
most recent IND implementation and the USSO-
COM SG will continually strive to provide a
detailed assessment of operational impact vs
potential benefit for future INDs.

Here at USSOCOM, along with the rest
of the staff, the Surgeon's office is busy develop-
ing, updating, integrating, and implementing the
new policies and procedures that are required to
assume our new potential role as a "Supported
Command." Besides the ongoing reorganization
of the existing USSOCOM staff, future addition-

al manpower billets are currently under review. The
SG has developed a future manpower requirements
document that expands both our functional and joint
expertise. We are hopeful that an additional Med Ops
Plans billet will be approved during this initial man-
power review to allow the USSOCOM SG to better
meet the new requirements and operational responsi-
bilities of the HQs.

In addition, the Army is filling the critical
Special Operations Command Korea (SOCKOR)
Medical Planner position later this summer. This is
good news as far as expanding the future pool of fine
officers to follow the ground breaking efforts of the
Air Force Medical Planners who established the first
consistent and outstanding medical operations/plans
expertise at the Theater Special Operations Commands
(TSOCs)

Finally, within the USSOCOM SG's Office, |
am leaving this summer to assume another SOF
assignment and want to introduce the incoming Chief,
Medical Operations. MAJ William Schiek is coming
from the Directorate of Healthcare Operations,
Department of the Army Office of the Surgeon
General (DAOTSG), and will arrivein early June. His
previous SOF experience along with his impressive
operational background as a Brigade S-3 and OTSG
Operations Officer have prepared him to have an
immediate and significant impact in the SOF Medical
Operations arena.

| am certain that the USSOCOM SG Medical
Operations Team of COL Heintz, MAJ Schiek, LtCal
Lorraine, and MAJ Darby will continue to provide all
of our SOF medics with the best possible support - use
them! | look forward to crossing paths with many of
you in the future.

“| triple guarantee you, there are no American soldiers in Baghdad.”
Iraq Information Minister

Except maybe for Capt John Crowe (l€ft),
SOCCENT/CFSOCC Medical Plans Officer
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Greetings from the USSOCOM/SG office

Welcometo CPT Steve Briggs as the USSOCOM
Surgeon’s Chief, Medical Education and Training,
aka “the new guy.”

| briefly want to thank the leadership who have
entrusted me with this new job opportunity. | would
also like to take this time to make a commitment to
the SOF medics to keep an open ear to their needs.

Day three and | have learned that there are many
different opinions and convictions as to what a SOF
medic should be. For over 23 years | have worn a
"green” uniform. Recent events and joint military
operations have made me quickly think "purple” As
this office moves forward to standardize and to bring
the different services under one umbrella, | look for-
ward to working with all the different SOF elements.

Asthe"new guy" | have recently been briefed as
to the concerns of the SOF medic. "Medtruth" sur-
veys are being read and the SOF medic's voice is
being heard. From these surveys SOF medics have
voiced their concerns regarding difficulty, expense,
and lack of applicability of some of the task of civil-
ian EMT-P versus what their mission truly encom-
pass. Thus, one project that has taken theforefront is
the statehood of this office for credentialing the SOF
medic as a paramedic to truly reflect the needs of the
SOF medic. With this comes uncharted territory and
limited resources to see this cometo fruition. Please
have patience!

Pleasefill freeto contact mefor any SOF Medical
Educational and Training needs and concerns.

DSN: 968 or 299-5065

Email: unclas: Briggss@SOCOM.MIL; class:
OCCSBBRI@QHQSOCOM.SOCOM.SMIL.MIL;
Home: XSF18Z@AOL.COM.

My bio is as follows:
CPT Briggs enlisted in the army in 1980. He completed
his MOS and airborne training and he then served as an
instructor for "Medlab" at the John F. Kennedy (JFK)
School for Military Assistance. He was assigned to C/1/7
SFG(A) from 1984 until 1989 as a Special Forces Medic.
He was again assigned to the JFK schoolhouse as an
instructor at the Special Forces Assessment and Selection
course and then "Medlab" from June 1989 to March 1994.

His follow-on assignment was back to 7th Special Forces
Group, this time to 2nd Battalion. He served there as an
18D, 18F, and 18Z. From April 1996 to June 1998 he
attended the AMEDD schoolhouse to embark in a new
career as an officer (physician assistant). He left the SOF
community from October 1998 to June 2001 to broaden his
knowledge of the conventional side of the Army. OK, it
was a service obligation! At this time he was assigned to
2-17 Fidd Artillery in Koreaand then 2-8 Field Artillery in
Fort Lewis, WA. In Washington he reemerged in the SOF
community and was assigned as the 3rd BN, 1 SFG
Physician Assistant. Hecurrently is assigned as the Chief,
Medical Education and Training for the USSOCOM
Surgeon’s Office.

During his military tenure he has served as a SOF med-
ical operator in both an enlisted and officer roll. He has
served in Central and South America and the Pacific Rim.
Joint Operations include anti-narcotic operations in
Bogata, Colombia and Operation Enduring Freedom-
Phillipines.

Education and qualifications include: BS, Methodist
College, NC, 1994; BS, University of Nebraska, 1998;
MPAS, (Family Practice), 2000; Jump Master and Flight
Surgeon.

Mission of the USSOCOM Surgeon's
Education and Training Section

BACKGROUND

There are many opinions and rumors of what
the newly formed USSOCOM Department of EMS
and Public Health and the Command are trying to
accomplish. Recently, | visited the schoolhouse at
Fort Bragg to attend a class graduation. While there,
| talked with many of theinstructors. The perception
seemed to be that we (USSOCOM) are trying to take
control of the schoolhouse. Let me set the record
straight. It is the vision and goal of the USSOCOM
Surgeon to enhance the overall medical capability
across the joint operational battlefield. That's it!

Each joint Special Operational Force (SOF)
medic needs to have a basic educational background
intraumamedicine. It doesn't matter what color uni-
form that these medics wear. One cannot intelligent-
ly argue that one should be more trained than another
in managing the basic combat casualty. It is reassur-
ing and prudent for medics to know that as they trans-

Journal of Special Operations Medicine



fer care of a patient to another care provider that they
are ensuring the patient will recelve the same level of
care, if not better. It isthis office's intent to identify
those common needs and to develop the means to
meet those needs across all Services.

In 1981, as an instructor of the then United
States Army John F. Kennedy Institute for Military
Assistance (USAJFKIMA), it was common for indi-
vidual bias, experience, and personalities to set train-
ing curriculum and standards. In the mid-80s there
were revisions to USAJFKIMA and the schoolhouse;
training came under TRADOC and the schoolhouse
changed its name and the way they conducted train-
ing. This change did not come smoothly or without
objections, as we are now encountering.

During this time there was also a public out-
cry for ensuring that military medicine meet "a stan-
dard of care’ mimicking that set forth by the public
sector. With this came the need to credential health-
care providers. The only credentialing bodies, again,
were in the public sector. Thus, in the late '80s the
curriculum for the Special Forces medic changed to
meet the standards set forth by the civilian credential -
ing body, the National Registry of Emergency
Medical Technicians (NREMT).

Again, from its inception, there were many
medics with vast experience in the field who were
opposed to this change. There were some excdlent
aspects to adopting the NREMT program. However,
the overall resounding rejection was that it differed
from many organic military medical tasks and sup-
planted those tasks with other NREMT requirements
that had little relevance to our military mission.

"SOF MedTruth Surveys" have been sent out
to the SOF medic to connect the concerns of the
medics in the trenches with this office and command.
It has been an overwhelming complaint/request of the
SOF medic to eiminate some of these NREM T-relat-
ed tasks so that they can concentrate on those tasks
that directly meet and enhancetheir Mission Essential
Task List (METL).

PRESENT

In response to the SOF MedTruth results, we
are establishing a USSOCOM Statehood which will
set forth a minimum scope of practice and certifica-
tion of joint SOF medical assets. This will permit
certification programs, such as the new SOF EMT-
Paramedic, to have the flexibility to adapt education-
al curriculums and credentialing that is conducive to
our operational needs. These tasks will focus more

on trauma medicine in our SOF environment and
include the different joint SOF Mission statement
needs.

Homeland defense and anti-terrorism are a
new paradigm. Requirements for this cutting edge
mission need to be explored and protocols devel oped.
In addition, we are leaning forward in the foxhole and
exploring state-of-the-art means of providing educa-
tional opportunities for the SOF medic to ensure we
sustain a relevant role in homeland defense.

Many have voiced their concern about who
will recognizethis state. Frankly, aslong as the end
product and system sets the standard, the only one
that needs to recognize this is us, the military;
remember "the needs of the Army/Air
Force/Marines/Navy" statement. It is a standard of
excellence that we will set forth to meet the needs of
those medics at the initial point of care--you!

Many states recognize the NREMT as their
standard. However, there are states such as
Cadlifornia and others, that have their own standard.
If you want to practice your skillsin California, you
need to be credentialed by California. Likewise, we
(SOF) have identified specific organic needs and if
you are to work as a medic in SOF you will need to
meet our new state requirements. Having said this,
the USSOCOM Surgeon is strongly recommending
that all medicsretain their NREM T/State (California,
Florida, etc) credentialing so that a civilian credential
can be held for individual affiliation with civilian
organizations. We are looking into ways to assist
those who want to maintain this standard.

It will be the input of the frontline medics
and the feedback of instructors, commanders, and all
concerned that make this an outstanding program!
Communication is the key to making this a success-
ful endeavor. | highly encourage your comments! As
the Borg says, "Resistance is futile” Finally, in
deveoping this we are talking to higher institutes of
learning and many are interested in what we are
doing and where we are going... more to follow in
future editions.

STEVEN L. BRIGGS

(813)828-5065

CPT, SP

DSN: 968-5065

Chief, Medical Education and Training
E-Mail: briggss@socom.miil
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Bob Clayton

Biomedical Research and Development Update

The USSOCOM Biomedical Initiatives
Steering Committee (BISC) conducted its quarterly
meeting in March 2003 to discuss projects and pro-
grams that support Special Operations medical
issues. One of the strong points of the BISC is the
ability to rapidly address issues or requirements that
come from the field. Recently the BISC funded two
Combat Casuality Care panels that were focused on
issues that emerged from operations in Afghanistan.
The Tactical Combat Casualty Care Pand (TCCCP)
was formed to review the Pre-Hospital Trauma Life
Support protocols. The TCCCP Pand was made up
of both military and civilian medical personnel who
had extensive experience in far forward care and in
emergency medicine. As a result of the TCCCP, the
military chapter of the PHTLS manual is being
rewritten to highlight those protocols that are rele-
vant to military operational medicine. This will pro-
vide the foundation for developing a scope of prac-
tice that more realistically addresses the way SOF
medical personnd practice their skills. Like most
programs that start in SOF, a transition path has been
developed so that this pand is now a DOD pand,
which will be managed and funded by the Navy.
Panel membership will remain as previously estab-
lished, so that the continuity and momentum will
continue. There are still several steps to be taken to
finish the protocol approval process, but much head-
way has been accomplished with support coming
from the Service Surgeons General, several esteemed
members of the American College of Surgeons, the
American Medical Association, and from the most
recent "new" pane member, Vice Admiral Richard
Carmona, Surgeon General of the United States. For
those of you that may not know it, VADM Carmona
started out as a 91B4S, a Special Forces Medical
Sergeant, circa 1968.

The other panel consisted of SOF medics and
corpsman that had recent experience in combat. The
intent of this panel was to capture medical lessons
learned, in order to determine what worked and what
did not work and why. The meeting was held at the
Institute of Surgical Research, in Texas.
Approximately 20 medical personnel attended and

were debriefed by a pand of researchers. One of the
primary reasons of this meeting was to make surethat
the BISC was focusing research on the needs of SOF
medicine. A great spin off of this meeting was the
understanding that the researchers came away with on
what really happens in the field. Even those with the
rose colored glasses began to understand what was
important to a medic and how serious things can get
down range. This was a great meeting, real medics
telling how it really was and how sticks and rags
medicine was saving lives, tending to the wounded,
and facing reality, as sometimes no matter how hard
you try, the clock runs out.

So the mission of the BISC is to fix what is
broken and add some additional capability to the
medic's tool kit to hopefully to add more time to the
clock. 1 do not know if | have mentioned Mr Dave
Saren before but he is the Program Manager for the
Medical Technology (MEDTECH) projects. Daveis
the moneyman; he supports the BISC by recommend-
ing to the Command what is funded and when. The
BISC ranks and prioritizes the recommended proj-
ects. As aresult of the Lessons Learned pane, those
areas that were of the most concern to the medics
have been bumped up for immediate funding. One of
the projectsisto develop new pain control for far for-
ward use, for example, nasal ketamine. Another proj-
ect is the Antibiotic Panel that was recently complet-
ed. The third project focuses on vital signs, i.e,
which ones are mogt important to the medic in treat-
ing/managing trauma. There are several venues out
there for generating feed back; | encourage each of
you to energize those systems. The most direct is the
SOF Truths, the SOFMSS debriefings, the Senior
Enlisted Advisors, and the medical grapevine. The
BISC is comprised of the Component Surgeons, wise
men, but not mind readers. The Dry Fibrin Dressings
are in the field under an Investigational New Drug
protocol, the Chitosan Dressing has been fielded, the
One Handed Tourniquet is in the field, and the SOF
Medical Handbook has been published for almost two
years. Sometimes no news is good news, but if you
have used any of these devices, provide a little feed-
back; negativeisfine, andif itispostive that isfineaso.
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The BISC is putting the FY04 project
together. If you haveideas or operational issues that
need to be addressed, pass them to your Component
Surgeon so they can be tabled.

Dry Fibrin Dressing

One Handed Tourniquet
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Chitosan Dressing

SOF Medical Handbook
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| NTRAOSSEOUS VASCULAR ACCESS IN
ADULTS. CURRENT STATUSAND MILITARY
APPLICATION

Michad A. Dubick, PhD
John B. Holcomb, MD

ABSTRACT

Austere far-forward battlefield environments present numerous obstacles in providing adequate med-
ical caretotheinjured soldier. In addition to logistic constraints that limit the volume of isotonic crystalloid flu-
ids available to resuscitate the injured soldier, hypotension, environmental and tactical conditions including the
wearing of MOPP gear, and/or the presence of mass casualties can combineto lead to excessive delays in obtain-
ing vascular access. For many years now, intraosseous infusion has been a rapid, reliable method of achieving
vascular access under emergency conditions in children. Although intraosseous infusion in adults was used
extensively in the 1930s and 1940s, and a sternal puncture kit for bone marrow infusions was a common com-
ponent of emergency medical supplies during World War 11, only recently has there been discussion and exper-
imental studies to evaluate intraosseous infusions in adult medical emergencies. Some medical el ements of the
US military having recently been re-issued and are using an intraosseous device, so it is timely to update our
review of theliterature on thistechnique. Thisreview discusses the efficacy and safety of intraosseous infusions
of drugs and fluids, including insertion times and flow rates achieved. Although theintent is to evaluate the fea-
sibility of thetechniqueintheinjured soldier, literature cited from studiesin children, experimental animals, and
human cadavers are included to support the statements made and offer the reader the opportunity to read the
original literature.

OBJECTIVES

1. Describe intraosseous infusion sites for adults.

2. List types of fluids and drugs infused by the intraosseous route.
3. State feasible rate of infusion.

Complete Test on Page 56--Answer sheet on Page 58
Completion of thisarticle and test offers 1.0 CME and 1.2 CNE/CEH.

DiscLosure: The following presenters have indicated that their presentation will include discussion of commercial prod-
ucts or services. However, within the past two years, they have had no significant financial relationship with a commercial
entity whose products/services are related to the subject matter of the topic they will be addressing or a commercial sup-
porter of this educational activity. John B. Holcomb, Colonel, US Army; Michael Dubick, PhD, DAC
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INTRODUCTION
Acute hemorrhage is the major cause of bat-  ments in pre-hospital combat casualty care will be

tlefield deaths in conventional warfare, accounting
for 50% of fatalities.l In addition, in about 30% of
the injured soldiers who die from wounds, hemor-
rhageisthe primary cause of death. Many improve-
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necessary before these traditionally high death rates
can be lowered. While methods of improved hemor-
rhage control and the type and amount (weight and
cube) of resuscitation fluids have been debated, the



actual route of fluid, drugs, and blood administration
in the pre-hospital environment has been critically
examined only lately. The most viable routes appear
to be traditional venous cannulation with plastic
catheters or intraosseous access. However, the
injured soldier’s hypotensive state, collapsed periph-
eral veins, combined with environmental and tactical
conditions, and/or the presence of mass casualties are
significant factors that may impede obtaining vascu-
lar access in atimey manner.

Although a recent study at an urban trauma
center suggested that prehospital fluid administration
in hypotensive patients with penetrating trauma
offered no survival advantage when compared with
patients who received little or no preoperative fluid, 2
it appears that some amount of resuscitation is
required to prolong survival when the preoperative
phaseis greater than 90-120 min.34 This endpoint of
resuscitation is not well defined, but there is general
agreement that some resuscitation will be required to
sustain soldiers with delayed access to definitive
hemorrhage control. In World War 11, this endpoint
was clearly defined in 2853 battle casualties as a sys-
tolic pressure of 80-85 mmHg, as long as the patient's
color was good and skin was warm.5

Despite widespread use of venous catheters,
it is recognized that potential major limitations of
pre-hospital resuscitation relate to time delays and
failure rates associated with obtaining vascular
accesss In civilian emergencies, these problems
have been associated with collapsed veins, clotting of
the injection site, and the presence of obesity. For
example, in cases of cardiac arrest or shock in 66
pediatric cases, 1V access could not be obtained in
6% and required a minimum of 10 minutes in an
additional 24%.” Under combat conditions, other
than obesity, it is conceivable that these other prob-
lems will be magnified further by the difficulty of
care while under fire. Furthermore, placement of
venous catheters in hypotensive patients can be diffi-
cult, especially if the provider lacks regular experi-
ence in dealing with such patients. Therefore, inves-
tigations have begun to address improved methods
for obtaining vascular access more rapidly and reli-
ably, particularly in far-forward, austere battlefield
settings.

Over the past two decades, an extensive body
of literature has accumulated regarding the use of the
intraosseous (10) route as an emergency alternative
to gain intravenous access. Most of the reports
involved the pediatric patient, where the technique
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was considered the most useful and versatile alterna-
tive.78 (A technique for insertion of an 10 needleinto
the proximal tibia of children is described).s
Historically, a sternal puncture kit for bone marrow
infusions in adults was included in emergency med-
ical supplies during World War Il and was used to
some extent.%13  Several accounts of recent
intraosseous use in the adult trauma patient have also
been published. These devices are FDA approved and
are becoming readily available in trauma rooms and
pre-hospital environments. A recent study with
cadavers at the Walter Reed Army Institute of
Research reported that Army Special Forces medics,
Navy corpsmen, and Air Force pararescuemen found
currently available intraosseous devices and needles
easy to use.4 In addition, certain medical € ements of
the US military have recently been issued a sternal
intraosseous device and Special Operations Force
medics have reported using this device during the
recent conflict in Afghanistan. Use of 10 devices is
now being introduced into the training of US Army
medics (91W). Since these devices are becoming
more popular, we will review the available literature
on their use. This paper will present a general
overview of intraosseous infusion including history,
known complications, types of fluids and drugs uti-
lized and their rates of infusion, as well as the poten-
tial for intraosseous infusion in military operations.
Many of the recent clinical studies have involved
children, while others employed experimental ani-
mals and cadavers. Nevertheless, these studies are
considered essential for this review to validate the
technique for use in adult emergencies and provide
essential information for potential users regarding
practical insertion times, ease of use, and infusion
rates for various fluids and drugs.

BACKGROUND

It was recognized in the early 1920s that the
bone marrow could represent a non-collapsible
“vein”, thereby providing a means for obtaining rapid
vascular access.’s 10O infusion techniques were wide-
ly used in emergency situations during the 1940s and
1950s where 10 infusion of blood, fluids, and drugs
into red marrow of the sternum or tibia was shown to
rapidly and reliably enter the circulation.16-23 For
example, Tocantins showed that injection of Congo
red dye into the rabbit tibia took approximatey 10
seconds to reach the central circulation.’6 In fact, a
review of the literature in 1990 indicated that any
substance infused intravenously could beinjected 10,
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and substances injected into the bone marrow were
amost immediatdy absorbed into the generd dirculation.

The use of 10 infusion began to wane with
the rapid development of plastic catheters and rou-
tine venous cannulations in the 1950s and 1960s,
which generally could be left in place longer than 1O
needles. A renewed interest in 10 infusion devel oped
in the late 1970s as | O infusion into the tibia became
an accepted practice for emergency vascular access
in infants and children,82529 although other sites
were used successfully as well.30

INFUSION SITES

The red marrow of long bones becomes
slowly replaced by yellow marrow after agefive. Itis
perceived that successful 10 infusion requires red
marrow, accounting in part for Fiser's recommenda-
tion of the tibia for children and the sternum for
adults asidedl sitesfor 10 infusions.24 However, yd -
low marrow contains numerous venous sinusoids
that can support modest 1O infusion rates under stan-
dard infusion pressures.’3 Recent studies with
human cadavers indicate that vascular access was
achieved by injection into the yellow marrowst or in
bones without a medullary cavity.3? In addition, oth-
ers have reported acceptable success rates for 10
infusions in adult patients.2833,34

In adults, the sternum, ankle (medial malleo-
lus), or bones of the pelvic girdle remain sites of red
marrow and have been re-examined as sites for 10
infusions.3335 The clavicle also has been used suc-
cessfully as an 10 infusion site in adults.3637 The
sternum is attractive as an 10 infusion site for adults
because it is a soft bone, has wide marrow space of
relatively uniform geometry and lies under only a
thin layer of skin.3s The potential danger of using the
sternum is that it overlies major vascular structures,
and early studies reported that sternal infusions
should not be attempted in children under three years
of age273 Current sternal 1O access devices are
being developed with a high margin of safety, such
that bone puncture through to the underlying blood
vessels or heart in adults is not likely.3335

The tibia has an advantage for 10 access in
that it has a large marrow space, but the outer corti-
cal boneis very hard and manual 10 devices cannot
be placed easily in the adult tibia. However, tibial
injection sites have been achieved successfully in
adults,3432 most recently with an automatic
device3240 This device, known as a bone injection
gun, incorporates aloaded spring to inject the needle
into the tibia as illustrated and described, although

the authors state that use in other sitesis possible.3? In
addition, devices specifically designed for infusions
into the adult sternum have also been developed.3335
Table 1 summarizes the various intraosseous infusion
sites explored experimentally in animals or clinically.
Some sites have been utilized on numerous occasions,
while the use of other sites reflect anecdotal reports.
Taken together, these studies support the likelihood for
at least two viable intraosseous infusion sites for adult
emergancies.

INTRAOSSEOUS INFUSIONS

Over the years various drugs, fluids, and blood
have been infused successfully into intraosseous sites
in children and adults, as well as in experimental ani-
mals. Numerous studies have reported that effective
anesthesia (local and general) in both children and
adults can be achieved through the 10 route.3244-46 |n
addition, 10 sites were effective for emergency resus-
citation in children274445 and for fluid resuscitation
from hemorrhagic shock in experimental animals.46-49
Representative drugs and fluids infused through an 10
route are listed in Table 2. Some of the more common
emergency drugs and fluids, such as Ringer's lactate
and blood, have been infused 1O by multiple emer-
gency medical personnd or investigators in humans.
IO infusion of investigational drugs and contrast media
and dyes have generally been infused in experimental
animals, although a few have been investigated in both
animals and humans. In general, 10 infusions have
been applied in treating the entire spectrum of adult
trauma scenarios, such as dehydration, hemorrhage and
traumatic injury, cardiovascular collapse, and
burns, 19245052 j e, similar types of injuries and condi-
tions that may be encountered in military casualties.

It was recognized that the tortuous vascular
architecture of bone marrow presents substantial
hydraulic resistance to infusions. Watson, et al 53
reported that this hydraulic resistance accounted for
about 90% of thetotal resistance, and that therewas lit-
tle contribution of resistance from the 10 needle itsélf.
It has been shown that drugs, blood, and fluids can be
delivered at acceptable flow rates of 20-25 ml/min via
pressure bags at 300 mmHg or other high pressure
infusion pumps.31355354 As a consequence, a number
of studies have reported essentially identical plasma
concentrations or onset of physiologic effects of drugs
and fluids when 10 infusions were compared with both
central or peripheral intravenous (IV) infusions in
experimental animals.4655-62 Table 3 summarizes typi-
cal flow rates achieved under various experimental
conditions and how they compare with standard IV
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infusion rates. For example, in a swine model of car-
diac arrest, Spivey, et al 60 reported that sodium bicar-
bonate infusion via an 10 route was equivalent, if not
better than, peripheral intravenous infusion in raising
blood pH. Warren, et al5® compared infusion rates of
normal saline through different 1O infusion sites and
at different infusion pressures in both normo- and
hypovolemic piglets. They concluded that although
there were statistically significant differencesin flow
rates among sites, they did not believe they wereclin-
ically significant, suggesting that infusions via the
various 10 sites were similar to an 1V infusion. In
addition, preliminary studies with adults or human
cadavers have reported success rates of insertion and
infusion of 80-100%, and times to successful infu-
sion typically ran one minute or 1ess.21.39.6364 Table 4
summarizes the reported success rates and times to
IO insertion in human patients and cadavers. As
shown, the majority of insertions were completed
within two minutein all studies.

Based on attempts at rapid 10 infusion of
large volumes of isotonic crystalloid solutions for
resuscitation from hemorrhagic shock in animal mod-
els, it was concluded that such 1O infusions may be
useful to resuscitate small children, but would be
impractical in adults.27.3146-4865 Thus, some investiga-
tors concluded that under such circumstances, 10
infusion would be acceptable initial therapy for
adults, but that an IV should be started as soon as pos-
sibleif theintent is to infuse large volumes of fluid.4
This presumed limitation of 10 infusion in adults has
spawned recent studies to investigate 10 resuscitation
of hemorrhagic hypovolemia with hypertonic
saline/dextran solution (7.5% NaCl/6% Dextran-70;
HSD).4966 Since HSD is infused as a small volume
resuscitation (at about 1/10 the shed blood volume),
it could beinfused viathelO routein adultsin atime-
ly manner. Perron et alé” showed that a 250 ml dose
of HSD (the proposed adult clinical dose) could be
administered O within four minutes through a sternal
access device that automatically adjustsfor variations
in tissue and bone thickness to prevent the danger of
puncturing underlying tissues.6366 Using this sternal
access device, Dubick et als8 evaluated hemodynam-
ic variables and e ectrolyte concentrations, as well as
evidence for histological abnormalities in lung and
sternum, in euvolemic swine infused with a 4 mi/kg
bolus of HSD via either the sternal 10 or 1V route.
They observed virtually identical responses in hemo-
dynamic variables, plasma volume expansion,
changes in plasma protein concentrations and hemat-
ocrit, as wdl as plasma eectrolytes when evaluated

over the initial 120 minutes following infusion.
Similarly, rapid restoration of hemodynamic vari-
ables was reported in hemorrhaged, conscious sheep,
following HSD infusion into the sternum or through
a central venous catheter.66 Other studies have
reported the effectiveness of 10 infusion of HSD in
resuscitating animals from hemorrhagic hypoten-
sion.6%-71 Consistent with previous studies, they
found that delivery of an effective dose of normal
saline was limited by the large volumes required and
the high hydraulic resistance in the marrow. To date
only one study has investigated 10 infusion of HSD
in humans. Chavez-Negrete et al72 infused HSD 10
and 1V to patients with gastrointestinal bleeding.
They found that HSD reduced the total fluid and
blood requirements in these patients compared with
standard of care infusions, and that sternal 10 infu-
sion of HSD was as effective as an 1V infusion with
no deleterious effects observed.

In addition to delivery of drugs and fluids,
the 10 site has been used for sampling to analyze
blood chemistries, PaCO2, pH, and hemoglobin, for
typing and crossmatching blood and to detect latent
malaria or other tropical diseases.?.1324.7374
However, Ros et al75 suggested caution in the micro-
scopic evaluation of blood smears taken from an 1O
ling at least within the first 30 minutes after an 1O
infusion, as they observed changes in differential
white blood cell counts and red cell morphology.
Also, Hurren? reported that values obtained for
potassium and glucose from blood obtained
intraosseously were more variable than those
obtained through standard IV lines.

In all, these studies support the feasibility of
IO infusion of fluids and drugs in adult emergencies.
The major limitation appears to be in attempting to
infuse large volumes of isotonic fluids in a timely
manner. However, historic data, human studies, and
a growing body of animal data suggest that limiting
the amount of fluid infused may be more beneficial
until hemorrhage control is achieved.2

SAFETY OF 1O INFUSIONS

Acceptance of the 10 route as an alternative
means to gain vascular access in emergency Situa-
tions has been somewhat limited due to lack of
knowledge, training, and safety concerns. Relevant
to adults, these concerns include extravasation of
drugs and fluids into soft tissue with devel opment of
compartment syndrome, bone fracture at the site of
injection, and particularly, osteomyelitis and fat or
bone emboli.
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Complication rates reported after 10 infusion
into both the sternum and tibia appear to be similar to
those reported following 1V infusions of the same
drug.387 As might be expected, complication rates
decreased with familiarity and experience of the tech-
nigue.” The consequences of 10 complications, such
as osteomyditis or extravasation of infused drug or
fluid into soft tissue however have potentially greater
clinical significance than complications following IV
infusion. In general, extravasation of fluids and drugs
typically has been associated with improper insertions
or multiple insertion attempts into the same bone,
rather than the type of 10 needle employed, and has
been implicated in the development of compartment
syndrome in children and experimental animals when
an extremity siteis utilized.77-81  Studies have shown
that plasma concentrations of drugs are lower when
infused into bone where multiple 10 attempts have
been made compared to a single insertion.s2
Therefore, every effort should be made to achieve 10
access after a single attempt. An overall evaluation of
IO infusions indicates that significant complications
are relatively rare,7.24768384 glthough some cases have
been reported. This suggests that aseptic techniquein
the use of 10 devices is both practical and effective.
In addition, studies in children have reported that
osteomyelitis was avoided if the 10 needle was
removed before 24 hours.84 Current standard-of-care
practice recommends that the 10 device should be
removed as soon as more conventional intravenous
access can be obtained. It should also be noted that
although fat emboli appear to be a common occur-
rencefollowing IO infusions of fluids and drugs, they
do not seem to have clinical consequence, 7:858 even
when infusions are administered under pressure.s?

In practice, there are conditions where 10
infusion should be avoided, such asthe 1O siteison a
fractured bone, infusion through dirty skin, or the
presence of infection at the injection site.7.76 In mili-
tary scenarios, 10 infusion through dirty skin may be
unavoidable, but chances of infection can be mini-
mized by replacing the 1O needle with an IV line as
soon as possible. The presence of bone diseases, such
as osteoporosis, osteopetrosis, and osteogenesis
imperfecta, are considered as contraindications for 1O
infusion, but may not be absolute limitations.”
Nevertheless, the chances of encountering these dis-
eases in military personne are almost nil.

A review of 10 complications by Fiser,24
based almost exclusively on pediatric usein thetibia,
reported an 80% success rate of insertion, and a 20%
failure rate due to missed landmarks, a bent needle,

lack of red marrow, or osteopetrosis. Other failures
related to the needle slipping off the bone or the bone
was harder than expected.8 A 0.7% incidence (5/694)
of localized cdlulitis and formation of subcutaneous
abscesses was observed. In addition, the incidence of
osteomyelitis was observed to be 0.6% (27/4270)2
and was often associated with continuous infusions
for over 24 hours. In adults, recent use of 10 access
has been limited, so the success rate and complica-
tions await further clinical studies. However, Iserson
and Criss* reported that radiographic evaluation of
10O sites in humans 6 to 16 weeks after insertion,
revealed no defect or bony distortion and Macnab et
al33 reported no complications or complaints at two
months after sternal 10 insertions in 50 patients.
Extensive histologic examination of the ster-
num and lungs two hours after HSD infusion report-
ed a similar incidence of minimal lung inflammation,
whether HSD was infused IV or 10.68 Focal hemor-
rhage at the 1O site was observed, as well as a small
2 to 5 mm region of hypocelularity.®6 None of the
reported lesions was rated severe. In addition,
extravasation of fluid into the skin above the sternum
was not observed. In sheep, no physiologic nor histo-
logic evidence of pulmonary embolism was found
following 10 infusion of HSD.8% At one to two days
following infusion, hematopoietic cells exhibited a
focal washout in the vicinity of the infusion site.
Histological specimens from the infusion site at two
to six weeks after infusion showed replacement of
hypocelular areas with fibrous tissue. All these
changes were confined to within a3 mm radius of the
injection site. In the HSD studies, incidence rate and
severity of lesions around the IO site appeared to be
slightly higher in the normal saline group, reflecting
the much greater volumes of normal saline required
to achieve the same physiologic endpoints. Pollack et
al% also did not observe significant adverse effects to
tibial bone marrow in swine infused IO with standard
emergency resuscitative medications and followed
for up to three months. Also, neither the osmolality of
the fluid nor its rate of infusion was related to
histopathologic changes in the bone marrow of
swined In contrast, it has been reported that 5%
NaCl, administered 1O in the proximal tibia of dogs,
caused some marrow necrosis and endosteal damage,
but the volumes required to induce these effects were
not mentioned.” Most recently, Alam et a2 reported
that multiple IO infusions of hypertonic saline caused
severe necrosis of thetibia two days after itsinfusion
into the tibia of dehydrated pigs. Although these
studies need confirmation, based on toxicity studies
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of HSD and itsindividual components, large volumes
of hypertonic fluids of any composition could be
expected to induce tissue necrosis if the dose
extravasated into soft tissue. Taken together, these
studies may suggest limiting 10 use of hypertonic flu-
ids to a single dose, but they should not detract from
thelarge body of literature citing the successful appli-
cation of 10 infusion for resuscitation in emergency
situations.

TRAINING

Available evidence suggests that along with
good medical care, proper training and practice will
minimize most of the complications reported with 10
infusions. Thus, training becomes an important com-
ponent in the use of intraosseous infusion for obtain-
ing vascular access under emergency conditions.
Paramedics, emergency medicine residents, and nurs-
es have employed chicken and turkey bones for train-
ing, and report that the technique is easily learned,
even by observation.#48393 These insertions have
been successful even when traveling in emergency
vehicles.®3 |n contrast, data suggest that placing an
IV line in a trauma patient in a moving ambulance
takes 10-12 min with a 10% to 40% failure rate.s
When properly inserted, dislodgement of the 1O nee-
dle or deviceis rare. Although no definitive compar-
ison studies have been performed, proper 10 place-
ments are potentially more stable than 1V catheters,
particularly under transport conditions or through
thrashing motions by the patient.12 In most studies, a
one hour lecture, followed by one hour of hands-on
experience has been considered sufficient training for
paramedics and military first responders.83.93-95
Similar observations were made most recently at the
Walter Reed Army Institute of Research.14 The spe-
cialized manikins available to teach pediatric 10
access could be modified for training military and
civilian first responders. While the use of local anes-
thetics prior to insertion of 10 needles in children is
uncommon, the need for application of local anes-
thetics at the insertion site, particularly the sternum,
in conscious adults has not received much attention
and requires evaluation.® It should be emphasized
that 1O is an option for obtaining emergency vascular
access in a timely manner, and its application should
not be used to imply that the health care provider is
not proficient with 1V access. It should also be men-
tioned that the current alternative for when standard
IV accessfailsisavenous cutdown. Thisisnot atriv-
ial procedure in the hospital setting and is clearly
much more difficult and time consuming in the field

environment or under battlefield conditions. For
example, arecent study in cadavers observed that the
success rate for obtaining venous access was higher
(92.3% vs 69.2%) using the 10 route than a saphe-
nous vein cutdown technique respectively and the
number of critical and non-critical errors were signif-
icantly less in the IO group.40

CoNCLUSIONS

Intraosseous infusion has been shown to be a
rapid, reliable alternative to achieve vascular access
under emergency conditionsin children. Based on the
available evidence discussed in this review,
intraosseous infusions in medical emergencies in
adults should be as rdliable as it has been in children.
In studies with experimental animals, adults, and
human cadavers, the intraosseous route through the
tibia and sternum primarily has been effective for the
delivery of emergency drugs, fluids, and blood.
Furthermore, it is possibleto crossmatch blood and to
obtain standard laboratory values through the 10
route.2473 It appears to date that any drug or fluid
infused 1V is compatible with 1O infusions.” In addi-
tion, the technique appears to be safe with few com-
plicationsif aseptic conditions can be maintained and
prolonged infusion times and multiple insertion
attempts into the same bone are avoided. In addition,
it is recommended that the 10 needle be replaced as
soon as more conventional 1V access can be estab-
lished. This practice would be similar to present stan-
dard-of-care replacement of pre-hospital IV lines
once the patient has reached a definitive treatment
facility. However, the majority of recent studies have
involved emergencies in children and much remains
to be evaluated in the use of 10 infusion routes in
adults. Future investigations will need to define the
limitations of 10 use in adults and preferred infusion
sites, particularly as they pertain to use in combat sit-
uations. Other efforts will be needed to evaluate
existing 10 infusion needles and more automatic
devices and to make necessary improvements. The
ideal device or needle should be small, lightweight,
reloadable or reusable, inexpensive, and easily insert-
ed under any condition including blackout, yet be
rugged enough to function in the tactical battlefield
environment. A small, battery-powered device using
disposable IO needlesis currently under devel opment
to meet this need, but other devices are currently
available.%6.97 Again, the 1O techniqueis not advocat-
ed as a replacement for conventional IV techniques.
Instead, it should be considered as a viable alternative
under emergency situations where gaining vascular
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accessisimperative, but conditions  (e.g., combat
environments, wearing MOPP gear, etc) make it
extremely difficult for even the most experienced
healthcare provider to obtain IV access.

TABLE 1
INTRAOSSEOUS | NFUSION SITES

SITE SPECIES

Tibia Human (Adults3® & Children29), Pig®8, Cat20, Rat20,

Dog®, Cow>4, Sheep®3, Horse™®, Goat%, Rabhit48

Ankle (Medial malleolus)

Human (Adults)39, Pig58

Sternum Human (Adults)16, Pig®8, Sheept6
lliac Crest Human (Adults)21
Clavicle Human (Adults)36
Femur Human (Children)29, Pig58, Rat20
Humerus Human (Children)18, Pig58
Calcaneus (Hed)) Human (Children)30

Superscripts denote representative references

TABLE 2

DRruGs AND FLuUIDS INFUSED |O IN HUMANS AND EXPERIMENTAL ANIMALS

Anesthetics Cardiac & Fluids Anticonvulsant Neur omuscular Antimicrobials Other
Vasoactives Blockers
Agents
Propofol 99 Epinephrine# Blood?3 Phenobarbital 82 Pancuronium?! Amikacin6 Diazepams83
Bupivacainel0 Dopamine?> Normal Saline” Phenytoinl04 Vecuronium Clindamycinlo8 Heparin’®
Plasmasl Bromidel0s
Lidocaine* Dobutamine®® Lactated Ringers’ Succinylcholine®3 Penicillins34 Contrast Media36
Sodium Isoproternol 192 Hypertonic Saline’® Analgesics Atracuriuml®”  Chlortetracycline2! Sodium
Pentothal 21 Bicarbonate®4
K etaminel0l Atropine® 7.5% NaCl/ Morphinel% Suxamethonium106 Sulfadiazine®®  Calcium Chloride5”
6% Dextran (HSD)4°
Dextran?1
Adenosiness Fentany| 101 Vancomycinl09 Antitoxinsze
4.5% Human
Digoxin2 Albumin? Methylene bluell0
Hypertonic
_ Glucose23
Ephedrin54 Hydroxyethystarch5? M ethylprednisone’’
Dextrose®
Vitamins?!
| s0sal 103

Superscripts denote representative references. This tableis not all inclusive. The reader is referred to the references for other drugs and experi-
mental agents infused through the intraosseous route.

28
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I nvestigator

Macnab et al33
| serson34
Iserson &

Criss®
Waisman &

Waisman3?

lwama, et al36

Hurren & DunnSt

Guerrero, et al®4

Watson, et al53

Perron, et al67

Neufeld, et al47

Schoffstall, et al®>

Warren, et al59

Shoor, et al%4

Hodge, et al46

Gunal, et a8

TABLE 3

SUMMARY OF INTRAOSSEOUS FLOW RATES OF DIFFERENT FLUIDS FROM PUBLISHED STUDIES

O Site Infusion Device Species n

Sternum FAST device Human adults 50

Malleolus 13 ga Jamshidi needle Human adults 22

Malleolus 13 ga Jamshidi needle Human child, 9Kg 1

Tibia & Automatic Bone Human adults 50

Malleolus injection device

Clavicle, Lilac 18 ga cook 10 needle Human adults 29

& Tibia 21

15

Tibia Spinal needle Human child, 13Kg 1

Sternum Sternal access device, Adult cadavers 68
15 ga shaft

Tibia 15, 16, or 18ganeedle  Adult cadavers, 20

Sternum pigs, & sheep 10

6

Sternum Sternal access device, Sheep 6
15 ga shaft

Tibia 18 ga spinal needle Piglets 1

Tibia 18 gaspinal needle Pigs 5.8Kg, 14.4Kg 8

Humerus,Femur

,Tibia, &
Malleolus

Tibia

Tibia

Tibia

13 ga marrow needle 8
13 ga bone marrow Pigs, 12-23Kg 23
needle
13 ganeedle Calves

20ga spinal needle
13ga bone marrow nedle

Dogs, 4-6Kg 4

20 ga spinal needle
w/stylet

Dogs, 13-17Kg 7

Flow Rates

80 ml/min
150 mi/min
5-12mi/min

200ml/hr

5-10ml, 15-20ml,
30-40ml/min

11.9+0.7ml/Kg/h3
2.2+4.5818.9+1.3

50mi/hr

50-100ml/min

Up to 180ml/min

50ml/min

5.8,19.2*ml/min
3.7, 14.5*

17.4, 51.9*
13.6, 45.9*

Comments

Gravity flow
By syringe bolus

Flow under 300mm Hg pressure
for 20-80min

Maximum rate for 5% dextrose

Crystalloid under gravity flow &
under 300m Hg pressure manual
pressure to syringe

Flow by site under gravity &
59mm Hg. Compares to subcla-
vian vein flow of
15.2+1.5ml/Kg/hr.

Total of 776ml of fluids infused
over 48hrs

Required 465-1000nmHg pressure

For RL required 2000-
2500mmHg pressure

50ml/min50ml/min - Flow for NS under 525+240mm

Hg pressure

Flow for NS with manual pres-
sure of 450-475mm Hg over
20min

Flow for saline: gravity or
*300mm Hg pressure. Flow for
blood, gravity or *300mm Hg
saline under gravity or *300mm
Hg

11.1, 41.3* ml/min  Flows by site under gravity on

9.3, 29.5*
4.3, 17.0*
8.2, 24.1*

2+141+2
11, 24*ml/min

13, 29*

8mi/min

Volume 3, Edition 2 / Spring 03

*300mm Hg. Compared to
peripheral 1V flows of 13.1 or
40.9* ml/min

6 10x2ml/min27+23 Gravity + 60 mm Hg for NS100

mmHg200 mmHg300 mmHg
Flow for LR, gravity or *300mm
Hg

Normal saline
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TABLE 4

TYPICAL INSERTION TIMES FOR ACHIEVING INTRAOSSEOUS ACCESS

I nvestigator Device Patients n Insertion Time Comments
Macnab et al33 FAST sternal access device Human adults 50 77+ 51 sec Mean + SD
Guerrero, et al Sternal access device Adult cadavers 68  125+57sec
Schafer, et al 31 15 ga Jamshidi needle Adult cadavers 25  Range 4-30 sec
| serson 34 13 ga Jamshidi needle Adults 22 <1min
Iserson & Criss 88 13 ga Jamshidi needle Children, Adults 105 <30 sec
Waisman & Automatic bone injection Adults 50 1-2 min From decision to infusion
Waisman 39 device initiated
Fuchs, et al % 15 ga Jamshidi needle Simulated pediatric 12 Ranges At scene en route to FED
19.1-93.4 sec ivi
model w/ turns stop & go driving
13.8 - 158.5 sec
13.6 - 133.1 sec
Seigler, et al 44 15 or 18 ga Jamshidi needle Children 17 <1min
Seigler 83 15 or 18 ga Jamshidi needle Children 69 <1min 57% of patients
1-2min 26%
10%
%
Banerjee, et a 3 18 ga spinal needle with Children 30 67+ 7 sec Success rate33% of 1V
stylet or 16 - 18 ga cannulation within 5 min.
Hypodermic needle w/ Successful 1V's took 129 +
stylet 13 sec.
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TACTICAL SAFETY CONSIDERATIONS FOR
CLANDESTINE L ABORATORY M ISSIONS
Christopher Trumble

ABSTRACT

Tactical operations conducted against clandestine laboratories are some of the most dan-
gerous missions that special operations forces (SOF) personnd will encounter. The
aggressive search for terrorists and terrorist involvement in drug manufacturing will have
SOF personnel facing clandestine laboratories on an ever-increasing basis. This article
discusses the importance of having qualified personne assess health and safety issues, and
highlights pre-mission, personal protective equipment (PPE), firearms discharge, and post-
mission considerations associated with clandestine laboratory missions. Many of the safety
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considerations outlined in this article have application in confined space situations or
where terrorists use chemicals and/or flammable materials to attack or defend a position.
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Clandestine drug laboratories are not only
encountered in the continental United States
(CONUS) but also throughout the world. Special
operations teams areregularly tasked with drug inter-
diction work due to the propensity for violent resist-
ance to occur during raids. Not only the threat of
“conventional weapons” (knives, guns, blunt instru-
ments, explosive devices) exists but also, in the case
of clandestine laboratories, there is the threat posed
by the hazardous material (HAZMAT) environment.
The intent of this article is to underscore the impor-
tance of having qualified personnel assess health and
safety issues, and to highlight pre-mission, personal
protective equipment (PPE), firearms discharge, and
post-mission considerations associated with clandes-
tine laboratory missions.

The following considerations are just that:
considerations. Each situation will be slightly differ-
ent and require some flexibility while still adhering
to your agency’s or department’s standard operating
procedures.

HEALTH AND SAFETY ISSUES

The production of street drugs involves the
use of a number of chemicals that act to synthesize,
extract, and purify (to a degree) the final product.

The chemicals commonly encountered in these labs
can be divided into three primary groups or classes:
precursors, reagents, and solvents. The threats posed
by these agents include high flammability (e.g., ace-
tone, diethyl ether, ethanol, isopropanol, and petrole-
um ether), poison risk (e.g., metal poisons like mer-
curic chloride and lead acetate), respiratory irritation
(eg., acetic anhydride, hydriotic acid, hydrochloric
acid, and methymine), and physical damage from
strong acids (e.g., hydriotic acid, hydrochloric acid,
nitric acid, and sulfuric acid) and strong bases (e.g.,
mythalamine and sodium hydroxide).

Generally, al illicit drug producing clandes-
tine laboratories should be considered hazardous
confined spaces. The maority of these facilities
have all doors, windows, and ventilation systems
sealed to prevent chemical odors from being released
in detectible quantities. This sealing effort is to con-
ceal the laboratory’s existence from the local popu-
lation, law enforcement, and rival criminal organiza-
tions. Combining the sealed workplace environment
with the improper storage, use, and disposal of haz-
ardous chemicals creates a highly toxic and poten-
tially explosive environment.

PRE-MISSION CONSIDERATIONS
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The usual preparation procedures used when
planning a mission against any facility are used when
planning a mission against a clandestine laboratory,
with a few additional considerations. Any intelli-
gence that can be obtained concerning the street drug
being manufactured, where chemicals are being
stored in the facility and how they are being stored
are obvious types of high value intelligence.

Along with the strike team, you will want a
chemist familiar with street drugs and forensics pres-
ent or accessible via communications systems for
consultation. Firefighters and emergency medical
technicians (EMTSs) (if not already a component of
your team) need to be assembled prior to the opera-
tion and briefed on the possible hazards, chemicals
present, and natures of injuries to be expected from
fire, explosion, and/or chemical exposure. The fire
response personnd will preferably be trained in
HAZMAT response and confined space hazards.

Locations for emergency eye wash stations
(figure 1) and chemical decontamination facilities
(figure 2) should be established and their locations
disseminated to all involved in the mission.

Figure 1 Emergency eye wash station

Figure 2 Chemical decontamination facility

Locations of triage areas should be established and
may include pre- and post-decontamination triage
areas. Theanticipated number of personnel requiring

decontamination should be estimated. The estimate
should include suspects and innocent bystanders
along with team and support members. Adeguate
sizes and quantities of decontamination materials
should be procured from this.

Emergency care guidelines should be under-
stood (agency policy and procedures that reflect haz-
ardous location incidents) as to priorities and proce-
dures for responding to contaminated victims. Isaid
provided prior to decontamination? Under what cir-
cumstances is aid to be provided prior to decontami-
nation? What measures need to be taken by the care-
givers to protect themselves and the patient from
(further) exposure?

The emergency medical personnd should
know the locations of the nearest hospitals and what
assets they possess (or lack) in experience and/or
equipment to treat chemical and thermal burns,
chemical exposure to skin, and inhalation injuries.
Also, consideration should be given to available
modes of conveyance (e.g., ambulances, hdlicopter)
and what traffic flow will be like during the antici-
pated time of the mission. Can an improvised heli-
pad be situated nearby and, if so, where? Keep in
mind things go wrong and delays occur; prepare
information to reflect this. The team commander
should be thoroughly briefed prior to the mission's
execution so modifications to the plan can be imple-
mented if necessary.

The agency responsible for environmental
protection issues for the area of the intended mission
may need to be contacted and have a representative
attend. This is especially true if you anticipate dis-
charges of toxic chemical fumesor effluent. Another
related pre-mission task is determining the anticipat-
ed direction and speed of prevailing winds for the
mission day. This will provide you with an evacua-
tion guidelineif there are local residents that may be
affected.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

How much PPE is appropriate will be
dependent upon a number of factors. These factors
include departmental/agency policy, recommenda-
tions by the chemist, degree of hazard, nature of mis-
sion, and anticipated duration of mission. It should
come as no surprisethat all PPE garments (figures 3-
5) have advantages and disadvantages and that there
is no one material that is resistant to all threats. For
this reason, it is of paramount importance to have a
wide variety of PPE styles available that are tailored
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Figure 3 Tyvek suit

Figure 4 Tyvek boots, chemical protective overboots, and chemical protective gloves

Figure 5 Sdf-contained protective garment

to various degrees of threat. Specially trained and
knowledgeable personnel should select the appro-
priate PPE method based upon a thorough evalua-
tion of the proposed mission.

Inhalation injury is a real threat in clandes-
tine laboratory missions, and there are a number of
respiratory PPE available (figure 6). Selection of
the appropriate style of respiratory PPE should be

Figure 6 Supplied air respirator, air purifying respirator and

dust mask

based upon an informed and well-researched study
of the various systems available and the nature and
concentration of threat chemicals. Selection may
also be dictated by departmental policy.
Considerations include chemical degrada-
tion, penetration, and permeation. Chemical degra-
dation is when a chemical reaction occurs between
the PPE material of construction and the threat
chemical. This results in an adverse change in
the physical properties, or in other words, a
reduction in the protective abilities of the PPE.
Penetration evaluation involves assessing the
ability of a potential threat chemical to pass
through PPE areas such as openings, imperfec-
tions, seams, and zippers. Permeation is the
ability of a threat chemical to pass through the
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PPE material of construction. A simple example of
permesation is the new water resistant materials that
allow water vapor to pass through but deny the pas-
sage of water drops.

Common materials that are employed in the
construction of PPE include butyl rubber, chloropd,
natural rubber, Neoprene, Nitrile, Nomex, polyethyl-
ene, polyvinyl alcohol (PVA), polyvinyl chloride
(PVC), Saranex, Tyvek, and Viton. Each of these
materials chemical compatibility should be
researched and compared against the anticipated
chemical threat to determine suitability. It should be
noted that all areas of potential exposure need protec-
tion. The head (helmet, balaclava), face and eyes
(goggles, face shields), hands (gloves), and feet
(boots, shoe coverings) are all areas that may require
protection.

The author has observed a number of entry
team members with the tip cut off the trigger finger
portion of their nomex gloves (figure 7). Nomex
gloves protect your hands from burn injury. You are
leaving your trigger finger exposed to injury by cut-
ting away the covering. It is probably unnecessary to
go into further detail as to why this is not the wisest
thing to do. Other considerations to PPE sdlection

Figure 7 Nomex glove with finger cut off

may include eectrical conductivity (electrical fences,
booby traps, static dectricity), flammability (chemi-
cals, booby traps, explosions), and the nature of res-
pirator system employed (whether air purifying or
sdlf contained breathing apparatus [SCBA]).

Entry equipment used by the team may not
strictly be considered a piece of PPE but must still be
addressed in this context. As stated earlier, you will
probably be dealing with a hazardous confined space
situation. Any spark generated, even by static eec-
tricity, could prove disastrous to your mission. With
this in mind, all entry tools should be manufactured
from non-conductive composite materials that are
resistant to sparking. These non-conductive tools
include sledgehammers, rams, Halligan tools and bolt

cutters (figure 8). Consideration should be given to
only using intrinsically safe flashlights during the
mission. Intrinsically safe means they are specially
designed for hazardous locations and will not cause

Figure 8 Non-conductive Halligan tool and sledge
hammer by Blackhawk Industries

an explosion. This is important because, if there is
the presence of explosive vapors in highly concen-
trated levels and you drop a flashlight or the bulb
blows, a spark or exposed glowing filament can
cause an explosion.

Instruments to monitor the air quality within
the facility, along with proper training in their use,
should be an integral component of the team'’s equip-

Figure 9 Air quality monitoring equipment
by Drager and ChemPro

ment list (figure 9). It islikely that air quality with-
in the clandestine laboratory will be poor, and the lab
should be considered a hazardous/potentially explo-
sive location. The same considerations for the flash-
light are applied to monitoring equipment—ensure it
isintrinsically safe and rated for the threat level you
anticipate.

This list is brief and does not include the
usual PPE associated with tactical missions such as
ballistic vests, body bunkers, etc. (figure 10). Each
scenario will be unique and will require an individ-
ual solution to anticipated threats. When in doubt,
protect to the highest potential threat level. Finally
on this subject, if you have the appropriate equip-
ment, use it. This may seem obvious, but all too fre-
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Figure 10 Ballistic vest (by PACA) and Body Bunker

quently PPE equipment is not used for a number of
reasons including, “we assumed we didn’'t need it,”
“it is too heavy,” “too hot,” etc. These reasons
(excuses) probably won't go over well during an
inquest, investigation, civil suit, or funeral wake.

FIREARMS DISCHARGE CONSIDERATIONS

The narcotics trade is a very lucrative busi-
ness for criminal organizations and as such, the busi-
nessisusually fiercely protected viaarmed force. As
a conseguence, clandestine laboratory raids may
result in the necessity for gunfire to be exchanged.
During the discharge of a firearm a spark is generat-
ed and often there is muzzle flash, and cylinder gap
flash in the instance of revolvers, which are byprod-
ucts of the firing process. Firearms discharge, com-
bined with being in close proximity to explosive
gases is an obvious recipe for disaster. Since not
responding to gunfire is not always prudent, we
should, 1) realize the potential danger and plan for it
and 2) find ways to mitigate the threat.

During the 1980s the Drug Enforcement
Agency’'s (DEA) Clandestine  Laboratory
Enforcement Team (CLET) conducted studies with
sound suppressors attached to 9x19mm caliber sub-
machine guns (figure 11) in an effort to determine
their effectiveness at arresting muzzle flash. The
Firearms Training Unit (FTU) concluded (and it is
also the author’'s experience) that not all firearms
muzzle flash is stopped as a result of employing a
suppressor.  Some people would argue, at this
point, that there is no need to employ a suppressor
during clandestine laboratory operations, but the
suppressor may still have some merit if reductionin
the flame emitted provides a lower propensity for
an explosion to occur. Additionally, suppressors
can have advantages in close quarters battle (CQB)
situations unrelated to use in hazardous locations.

Figure 11 Heckler & Koch 9x19mm caliber submachine
gun attached with sound suppressor (H& K MP5SD)

All this emphasizes the need for flame retardant gar-
ments that protect the entire body including the head,
hands, and feet.

Realizing that higher concentrations of
explosive vapors in the atmosphere produce greater
potential for explosion, we should take steps to
reduce the concentrations. Opening doors, vents, and
windows are the easiest methods of immediately ven-
tilating the structure. Note aswell that if the clandes-
tine laboratory produces street drugs such as
alphaprodine, fentanyl, lysergic acid diethylamide
(LSD), and/or MPPP (meperidine), they should not be
ventilated in populated areas (unless previously evac-
uated) because the dusts and vapors possess extreme-
ly high levels of toxins (permission or pre-notification
of environmental agency may also berequired). This
serves to emphasize the importance of good intelli-
gence and having a knowledgeable chemist present.
If exhaust fans are to be used to draw the vapors out
of the building, they need to be intrinsically safe.

Along with the risks associated with dis-
charging firearms it should be obvious that the same
risks of explosion and/or fire exist with the use of
explosive entry techniques, flashbangs, smoke
grenades (figure 12), and gas grenades. Another
sometimes overlooked risk is that chemical containers
can be knocked over and/or doors can strike hanging
wires and cause sparks during a traditional ram entry
technique, therefore caution should be exercised if
employing this technique.

POST-MISSION CONSIDERATIONS

Figure 12. Flash bangs and smoke cartridges manufactured by

Defense Technologies (Def-Tec)
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Evidence preservation and collection is of
great importance. The legal case will be dismissed if
evidence is improperly preserved or collected, and
the entire mission will have needlessly endangered
people, wasted assets, and in short, been a failure.
Maintaining security around the site pre- and post-
mission is essential to ensuring safety and preserving
evidence integrity and will contribute to the success
of the mission.

Once the laboratory has been secured, the
water and sewage systems should not be used and
sampling should take place to determineif chemicals
have been disposed of via water and sewage lines.
Not only isthis an evidence preservation concern, but
it is also a safety issue. In oneinstance, a clandestine
laboratory was operating in a residence, and the
indoor well (located in the basement) was used for
hazardous chemical disposal. The well was contam-
inated to such a degreethat all of the local dwellings
drawing water from the same underground source
had severewater contamination. Situations like these
can lead to further charges under environmental pro-
tection laws; violations of environmental laws can
result in stricter penalties and are more difficult to
plea bargain than many drug laws.

Proper planning for and timely implemen-
tation of proper procedures will contribute to sav-
ing lives if any injuries transpire during execution
of themission. Thiswill have a positiveimpact on
maintaining community support for missions
against clandestine laboratories. Community sup-
port of these types of government actions is criti-
cal and the importance of thorough triage proce-
dures and decontamination planning cannot be
emphasized enough.

As a mechanism of mitigating injuries,
proper decontamination is necessary to reduce the
transfer of potentially dangerous materials to clean or
safe areas. Mechanisms used to decontaminate
include emulsification, degradation, disinfection,
dilution, absorption, removal, and disposal.

Emulsification involves using an emulsifying
agent (i.e., soap, detergent) to produce a suspension
of ordinarily immiscible/insoluble materials. The
emulsification mechanism of decontamination is
commonly used with patients to wash away contami-
nates. Degradation is a process that is not generally
used on living tissue; it involves using a chemical
reaction to degrade or neutralize a contaminated item.
Disinfection is a decontamination mechanism where
any etiologic hazard is removed by the disinfectant

Volume 3, Edition 2 / Spring 03

destroying the microorganisms and their toxins.
Commonly used disinfectants are chlorine bleach and
hydrogen peroxide. Dilution is a mechanism of
decontamination that is commonly used with contam-
inates that are miscible. Dilution involves reducing
the concentration of contaminates by introducing
large quantities of solvent. Caution is necessary if
using dilution because some contaminates are water
reactive, and if water is used as the solvent severe
chemical or thermal burns to the patient can result.
The absorption mechanism of decontamination is
when thetoxic liquid or gas is penetrated into another
substance, not unlike a sponge absorbing water. This
mechanism is not practical for decontaminating vic-
tims but is generally used in large-scale removal of
environmental contaminates. A typical example of
absorption is when absorbent pigs are used to soak up
oil or chemical spills on waterways.

Disposal is not really a decontamination
mechanism as the object is not decontaminated but
rather discarded. Disposal is not often used with
patients themselves but is often used for their gar-
ments. Disposable outer protective garments can be
disposed of quickly and easily in the appropriate haz-
ardous waste containers (figure 13) and shipped to

Figure 13 Examples of hazardous waste containers
(Questar Inc) and labdl.

approved hazardous waste disposal sites. Some sites
require specific identification of contaminants and the
on-site chemist could be of assistance with this.

PROPER DECONTAMINATION GUIDELINES SHOULD
INCLUDE:

* An organized and logical sequence of steps (fig-
ure 14).

Each person or item being decontaminated should
be isolated during the process.

Suspects and bystanders who require decontami-
nation should not be neglected.

Each decontamination area should be clearly iden-
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*

*

*

tified asto its task.

All run-off, as a result of decontamination, must
be collected and containerized for proper disposal.
A method of immediate containment of discarded
items should be available.

All discarded items, decontamination run-off,

and hazardous materials should be properly
secured, identified, and then disposed of by a
qualified hazardous waste disposal facility.

To reduce the possibility of ingestion of toxic

chemicals, no eating or drinking should take
place at the clandestine lab site or anywhere
downwind of the decontamination area.

available along with appropriate health insurance
claim forms. These forms should be filled out as
soon as possible and in accordance with your
agency’s policies and procedures. Theimportance of
properly completing these forms, thereby securing
medical assistance at a later date for health problems
that develop as a consequence of past chemical expo-
sure, cannot be overstressed.

This article is not meant to be an all-inclu-
sive training document but rather a brief overview of
mission safety considerations involving clandestine
laboratories. The scenarios presented in this article
have demonstrated the importance of having quali-
fied personne present to assess health and safety
issues. Missions conducted against clandestine labo-

ratories will have a higher overall
rate of success if attention is given
to premission, PPE, firearms dis-
charge, and post-mission considera-
tions. The planning and execution
of tactical missions is complex,
challenging, and, if successful, ful-
filling. One planning and execution
guideline that seems to be a con-
stant in all missions is “Always
watch your six.”

Figure 14 Casualty Decontamination Center layout.

Decontamination should begin using the least

aggressive method and then incrementally progress to
more aggressive techniques. The first areas to be
decontaminated should be wounds and contaminated
orifices followed by areas of intact skin that have the
greatest extent of contamination.

The stepsin a typical decontamination

process are as follows:

1. Remove the mgjority of contaminant from the
patient

2. Assess patient and perform any immediately nec-
essary treatment

3. Fully decontaminate (clean) the patient

4. Decontaminate all staff

5. Decontaminate the decontamination area

In the event of chemical exposure there

should be chemical exposure documentation reporting
forms (SF600, DD 2796, or civilian equivalents)

Home Lab
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USACHPPM Provibes REaAL TIME
AsSISTANCE TO JTF-510 IN SUPPORT OF
OPERATION ENDURING FREEDOM-PHILIPPINES

Deek J. Licina, CPT

ABSTRACT

The need for Force Health Protection among SOF units remains paramount as both frequency
and duration of deploymentsincrease. Simultaneously while SOF medical professionals com-
bat DNBI threats, the integration of a medical surveillance program down range as directed by
the Department of Defense will place additional demands upon these personndl. To accom-
plish the environmental surveillance mission, the United States Army Center for Health
Promotion and Preventive Medicine - Deployment Environmental Surveillance Program
(USACHPP-DESP) provides the necessary equipment, laboratory, analysis, and training
required to monitor both short and long term environmental exposures for all SOF services
while deployed in support of our nation's interests.
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The Disease Non-Battle Injury (DNBI) threat
associated with Special Operations Forces (SOF) per-
sonnel operating in an unconventional warfare envi-
ronment in support of Operation Enduring Freedom -
Philippines (OEF-P) could severdly inhibit the Joint
Task Force - 510 (JTF-510) commander's ability to
accomplish the mission. The medical threats that
posed daily risks for SOF personnd during Phase| of
the operation included: vector exposure by sleeping
in hammocks stretched between trees; consuming ani-
mals snared or raised locally and prepared by host
nation counterparts; drinking water from indigenous
springs and wells; conducting personal hygiene in
local streams; and executing physically demanding
operations in mountainous tropical jungle terrain.

The JTF-510 Preventive Medicine (PM)
team, initially composed of an Army Environmental
Science Officer (ESO), Air Force Bio-Environmental
Engineer Craftsman, and an Air Force Public Health
Craftsman, supported the 600 joint US personnd, of
which 160 were from SOF Units. Organic to the
Special Forces (SF) Battalion, an Army PM Specialist
was the only other PM professional within the theater
and the primary effort of support for the JTF-510 PM
team. During Phase |, the JTF-510 Area of
Responsibility (AOR) encompassed three southern
islands in the Philippines with personnel operating in

camps ranging from established hardened structures
and fixed facilities to the aforementioned austere con-
ditions. In order to reducethe DNBI risk for the JTF-
510 Commander from extremely high to moderate, a
small but aggressivejoint PM team was challenged to
prevent the degradation of personne health before
the deployment order was published. Simultaneously
while combating DNBI threats, the integration of a
medical surveillance program in accordance with
DOD Directive 6490.2-Medical Surveillance,l DOD
Instruction 6490.3-Implementation and Application
of Joint Medical Surveillance for Deployments? and
Joint Memo MCM 0006-023 placed additional
demands on the JTF-PM team.

To increase the capabilities of the JTF-510
PM team, points of contact were established and ver-
ified with the US Army Center for Health Promotion
and Prev