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BACKGROUND:

METHODS:

RESULTS:

CONCLUSION:

Extremity tourniquets have proven to be lifesaving in both civilian and military settings and should continue to be used by first re-
sponders for trauma patients with life-threatening extremity bleeding. This is especially true in combat scenarios in which both the ca-
sualty and the first responder may be confronted by the imminent threat of death from hostile fire as the extremity hemorrhage is being
treated. Not every extremity wound, however, needs a tourniquet. One of the most important aspects of controlling life-threatening ex-
tremity bleeding with tourniquets is to recognize what magnitude of bleeding requires this intervention and what magnitude of bleeding
does not. Multiple studies, both military and civilian, have shown that tourniquets are often applied when they are not medically indi-
cated. Overuse of extremity tourniquets has not caused excess morbidity in either the recent conflicts in Iraq and Afghanistan or in the
US urban civilian setting. In the presence of prolonged evacuation, however, applying a tourniquet when it is not medically indicated
changes tourniquet application from being a lifesaving intervention to one that may cause an avoidable amputation and the development
of an array of metabolic derangements and acute kidney injury collectively called prolonged tourniquet application syndrome.

The recent literature was reviewed for papers that documented the complications of tourniquet use resulting from the prolonged
casualty evacuation times being seen in the current Russo-Ukrainian war. The literature was also reviewed for the incidence of tour-
niquet application that was found to not be medically indicated, in both the US civilian setting and from Ukraine. Finally, an in-
person meeting of the US/Ukraine Tourniquet Working Group was held in Warsaw, Poland, in December of 2023.

Unnecessary loss of extremities and life-threatening episodes of prolonged tourniquet application syndrome are currently occur-
ring in Ukrainian combat forces because of nonindicated tourniquet use combined with the prolonged evacuation time seen in the
Russo-Ukrainian war. Specific numbers of the complications experienced as a result of tourniquet use by Ukrainian forces in the
current conflict are treated as classified information and are not available, but multiple sources from the Ukrainian military medical
personnel and from the US advisors providing medical assistance to Ukraine have all agreed that the problem is substantial.
Unnecessary tourniquet morbidity might also occur in US forces in a variety of potential future combat scenarios in which evac-
uation to surgical care is delayed. Prehospital trauma training programs, including but not limited to tactical combat casualty care,
place insufficient emphasis on the need to avoid leaving tourniquets in place when they are not medically indicated. This aspect of
training should receive emphasis in future Tactical Combat Casualty Care (TCCC) and civilian first responder curriculum devel-
opment. An interim ad hoc training solution on this topic is available at the websites noted in this articles. Additional training mo-

dalities may follow in the near future. (J Trauma Acute Care Surg. 2024;97: S45-S54.)
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P rehospital tourniquet use was strongly discouraged in both
the military and the civilian sectors in the United States as re-
cently as the early 1990s. There were several successful uses of
tourniquets to stop severe extremity bleeding during the Battle of
Mogadishu on October 3, 1993,1 but those incidents were insuffi-
cient to reverse the prevailing antitourniquet doctrine at the time.

A review of battlefield trauma care conducted in 1992
through 1996 by the Navy SEAL Biomedical Research Program
noted that exsanguination from extremity bleeding had been a
leading cause of preventable death in US troops in Vietnam.>”
This research effort further noted that tourniquets were com-
monly used by orthopedic surgeons for short periods of time
to reduce bleeding during extremity surgery.* Based on these ob-
servations, the original 1996 Tactical Combat Casualty Care
(TCCC) paper called for tourniquets to be used aggressively to
stop life-threatening extremity hemorrhage and noted that ische-
mic damage to extremities was rare if tourniquets were left on
for periods less than an hour.*
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Figure 1. Femoral artery bleeding in an animal model. Photo courtesy of COL (retired) John Holcomb.

This recommendation to use prehospital tourniquets when
indicated in combat actions was widely discussed but infre-
quently incorporated into military combat trauma standards dur-
ing the 5-year interval between the TCCC paper's publication
and the start of the conflict in Afghanistan.” Most American troops
did not carry or use tourniquets in 2001 when that war began.

Furthermore, in the early years of the recent conflicts in
Iraq and Afghanistan, there was no Joint Trauma System to pro-
vide expert oversight of trauma care for US combat forces, nor
was there an ongoing performance improvement effort seeking
opportunities to improve the care provided to wounded US
troops. There was also no Department of Defense Trauma

Figure 2. Superficial forearm laceration. Photo, TCCC Curriculum 2018.
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Figure 3. Life-threatening extremity bleeding. Image Courtesy American College of Surgeons.

Registry to gather the documentation of combat casualty care
needed to better inform clinical decisions and create best-
practice trauma care guidelines.

The first systematic preventable death analysis of fatalities
sustained in combat in Iraq and Afghanistan was requested by
the US Special Operations Command in 2004 and carried out
by the US Army Institute of Surgical Research.® Holcomb and
colleagues® found that, of 12 potentially preventable deaths
among the 82 Special Operations fatalities sustained through
November of 2004, 3 could likely have been prevented by the
application of an effective tourniquet and 5 others might also
have been saved by recommended TCCC interventions. These
findings resulted in an expedited fielding of TCCC training
and equipment, including tourniquets, to Special Operations
forces and, shortly thereafter, to the rest of the US military. In
a few short years, tourniquets became commonplace among
US forces on the battlefield.>™”

Recognition of Life-threatening
Extremity Bleeding

As the military increased its use of tourniquets in the con-
flicts in Afghanistan and Iraq, it was recognized that the term
life-threatening extremity bleeding needed to be illustrated for
TCCC students. When a standardized TCCC training presenta-
tion was created in 2004 for the Special Operations TCCC Tran-
sition Initiative,'” the training material included an animal model
of spurting arterial blood (thus demonstrating life-threatening

bleeding) (Fig. 1) and a photo of a long forearm laceration with-
out significant hemorrhage to illustrate bleeding that did not re-
quire a tourniquet (Fig. 2).

In 2013, the Hartford Consensus group, led by Hartford,
Connecticut, trauma surgeon, Dr. Lenworth Jacobs, took a
strong advocacy position for tourniquet use in the civilian sector.
This program soon evolved into the very successful international
Stop the Bleed effort, and the need to have additional illustra-
tions of life-threatening bleeding incorporated into the tourni-
quet training was recognized. Illustrations such as the one shown
in Figure 3 were created by graphic artists to meet this need and
were included in the initial Stop the Bleed training material."'

In addition, the 2015 Hartford Consensus Compendium
included a written description of how to recognize life-
threatening extremity bleeding and the need for a tourniquet:

* There is pulsatile or steady bleeding from the wound.
* Blood is pooling on the ground.
 The overlying clothes are soaked with blood.
» Bandages or makeshift bandages used to cover the wound are
ineffective and steadily becoming soaked with blood.
* There is a traumatic amputation of the arm or leg.
* There was prior bleeding, and the patient is now in shock (un-
conscious, confused, pale).'!
There is not, however, a major focus in either the present
TCCC curriculum or the Stop the Bleed training material on
teaching students in those courses to reliably differentiate
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extremity bleeding that is life-threatening from that which is not.
There is also no requirement for the student to demonstrate in
end-of-course testing with the use of objective measures that
he or she has acquired the ability to reliably identify non-life-
threatening bleeding. If bleeding is noted to be minor or mini-
mal, the use of a tourniquet can be avoided, or if the tourniquet
was applied during a Care Under Fire situation, the first re-
sponder can remove it when the wound is reassessed and simply
cover the wound with a dressing.

Tourniquets in Afghanistan and Iraq

Tourniquet use in Iraq and Afghanistan was well-
documented to have saved many lives in those conflicts.””*1%13
These two combat theaters matured quickly, and evacuation time
for casualties to reach surgical care was generally 2 hours or less.
By 2009, evacuation time in Iraq was typically an hour or less,
and Secretary of Defense Robert Gates mandated that operations
in Afghanistan be planned such that casualties in that theater
would also be able to reach surgical care within 1 hour after the
approval of the evacuation mission.'® With these relatively short
evacuation times to surgical care, complications from tourniquet
use were infrequent ,and amputations caused by tourniquet-
related limb ischemia were not seen in US casualties during those
conflicts.>’

Civilian Tourniquet Use in the United States

Although some Emergency Medical Services (EMS) pro-
grams led by ex-militat/y physicians were early adopters of
prehospital tourniquets,'” prehospital tourniquet use for trauma
victims was adopted more slowly in the US civilian sector. By
2009, when tourniquets were commonplace on the battlefield,
Goodwin and colleagues'® noted that there had been zero tourni-
quet uses reported in the National EMS Information System da-
tabase for the years 2008 and 2009."® Thanks to the success of
the Hartford Consensus and the Stop the Bleed programs,?® >
prehospital extremity tourniquet use has since become increas-
ingly prevalent in the US civilian sector and has been well doc-
umented to save lives without causing excess morbidity.'-***
A recent meta-analysis of 7 studies with 1,692 tourniquet appli-
cations in the US and Canadian civilian settings found that
prehospital tourniquet application did not cause a significant in-
crease in the risk of amputation.*?

Prehospital Tourniquets Are Often Not
Medically Indicated

A number of recent reports from the US civilian sector have
also found, however, that tourniquets are often applied when they
are not medically indicated, which is to say that the bleeding seen
in the injured extremit;/ was not severe enough to threaten the life
of the trauma victim.'’>*~® The application of tourniquets when
they were not medically indicated has been observed in both EMS
and non-EMS first responders. The incidence of nonmedically in-
dicated tourniquets in civilian settings ranges from 10.5% in one
report'’ to 100% in one small case series.”’

As with military operations in Iraq and Afghanistan, how-
ever, relatively short prehospital transport times in US urban civil-
ian settings largely prevented tourniquet complications, both with
medically indicated and nonindicated prehospital tourniquets.
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Tourniquets that are found not to be medically indicated are re-
moved shortly after the patient arrives at the trauma center.

Tourniquet Use in the Present Ukraine Conflict

The Ukrainian military was an early adopter of TCCC,
and at present, there are 10 National Association of Emergency
Medical Technicians—approved TCCC training centers through-
out the country. The TCCC training materials on the Deployed
Medicine website are translated into Ukrainian and posted on a
sister website at https://tccc.org.ua/en. Thus, in theory, Ukrai-
nian service members receive the same training on tourniquet
use that US service members do.

Nonmedically indicated tourniquets are a common occur-
rence in Ukraine. A report from the earlier phase of the Russo-
Ukrainian war by vascular surgeon LTC Vladyslav Yatsun found
that 75% of tourniquets applied to casualties treated by that au-
thor were not medically indicated.*”

When the Russia military commenced its full-scale inva-
sion of Ukraine on February 24, 2022, the ensuing conflict
was unlike the recent combat actions in Southwest Asia. Be-
cause of both the lack of air superiority and the new addition
of drones as an element of ground combat, rapid helicopter evac-
uation of wounded Ukrainian troops from the point of injury to a
medical treatment facility with a surgical capability was not
feasible.**** Evacuation was often delayed until the cover of
darkness and carried out by ground vehicle, with the mean evac-
uation time being 21 hours in one article.*?

While short tourniquet application times are typically not
associated with adverse effects, longer tourniquet times clearly

re.**414345 One report from the Russo-Ukrainian war noted
tourniquet application on an extremity that had no wound at
all.** Another casualty described in that article had a tourniquet
applied to a leg about which personnel at the medical treatment
facility stated that it was unclear whether the leg had sustained a
vascular injury. The tourniquet was in place for more than
10 hours, and the leg had to be amputated. The casualty suffered
prolonged tourniquet application syndrome (PTAS) with acute
kidney injury that required hemodialysis. There was no mention
of the casualty's tourniquet ever being reassessed prior to arrival
at the treating medical facility.*’

The much longer evacuation times for casualties in the
present Russo-Ukrainian war have been reported to be the cause
of many extremity amputations because of prolon%ed tourniquet
ischemia and many instances of severe PTAS.*!**

A recent article by Samarskiy et al.*® reported on tourni-
quet use in the Russo-Ukrainian War from 2014 to 2022, a pe-
riod that includes the early phase of the large-scale Russian inva-
sion of Ukraine. There were 2,496 casualties who sustained limb
injuries and had tourniquets applied. Lower extremity wounds
comprised 84.4% of this total. Tourniquets used early in the
study period were largely Esmarch's tourniquets. These were
later superseded by the Combat Application, Sich, and Dnipro
tourniquets. The reported duration of tourniquet application
was 50 to 380 minutes with a mean application time of 205.-
9 minutes. There were 92 limb amputations reported during
the study period (3.7%), and the amputations were noted to be
“mainly due to extensive necrosis.” The duration of tourniquet
application in those casualties who underwent amputation of
the injured extremity ranged from 210 to 380 minutes. The
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authors note that 78 of the amputations involved tourniquet use of
more than 6 hours. There were also 11 cases of PTAS encoun-
tered.*® The authors do not comment on the incidence of tourni-
quet application that occurred in instances where the casualty's
bleeding was minor and tourniquets were not medically indicated.

Because of operational security concerns and the lack of a
combat trauma registry in the Ukrainian military, there are no
published reports that document the total number of amputations
performed in Ukraine, but unpublished data compiled by a US
government Medical Assist Team in 2024 and ongoing contact
with Ukrainian medical personnel have indicated that there have
been many amg)utations due to tourniquet ischemia and many
cases of PTAS.***!*** These reports did not delineate how many
of the amputations were necessitated by the extremity wounds
themselves and how many were caused by tourniquet ischemia.

Other recent conflicts have also produced prolonged evacu-
ation times. A report from the French military on combat actions in
the Sahelian strip in Africa also noted tourniquet morbidity as a re-
sult of prolonged evacuation times.*’ This case series consisted of
11 casualties with 14 extremity injuries requiring tourniquet appli-
cation. The mean tourniquet application time was 268 minutes with
a range from 180 to 360 minutes. Complications included rhabdo-
myolysis, compartment syndrome, and limb amputations. Two of
the casualties died, but the other nine survived their wounds.*’

In 2015, after a leg amputation in a casualty with an 8-hour
tourniquet application time in Africa, the TCCC Guidelines were
changed to recommend reassessment of applied tourniquets as
soon as feasible but no later than 2 hours after injury.* When
reassessments are performed, and bleeding from the extremity
wound is found to be minor or minimal, the tourniquet is not
needed and may be released. If the extremity bleeding is judged
to be potentially life-threatening, then attempted conversion from
a tourniquet to other means of hemorrhage control (primarily he-
mostatic dressings and strong, direct pressure) is indicated.*>*>#%4°
In either case, the wound must be frequently reassessed to ensure
that bleeding has not recurred.

While a precise temporal threshold for ischemic damage to
extremities with tourniquets applied has not been established, tour-
niquets that remain in place for longer than 2 hours may be associ-
ated with PTAS, compartment syndrome, and possibly amputation
of the limb. If the tourniquet application time exceeds 6 hours, the
PTAS is likely to be severe and require extremity fasciotomy, ag-
gressive crystalloid resuscitation, treatment of electrolyte derange-
ments, and renal replacement therapy — challenging interventions
in any austere forward deployed environment. In this instance, tour-
niquet removal should take place in a medical treatment facility
with intensive care and laboratory supgort to guide the treatment
of the medical consequences of PTAS.**

The Ukrainian military is aggressively pursuing performance
improvement in the area of recognition of life-threatening bleeding
and ensuring that all tourniquets are, in fact, medically indicated.
Also, in August 2023, the Chief of Medical Forces in Ukraine, Col-
onel Kostitiantyn Humeniuk, was successful in an effort to change
a Ukrainian law to allow soldiers, not just combat medics, who
have had the appropriate training to remove, adjust, or convert tour-
niquets if required.

Another point that requires emphasis is that one impact of
the relatively short evacuation times for US casualties in Iraq and
Afghanistan has been that TCCC training typically focused on short

duration (2040 minutes) casualty management scenarios.’>!

As a result, casualty reassessment was rarely adequately trained
and was not typically a tested feature of the training. The lack of
appropriate focus on casualty reassessment during TCCC train-
ing was likely another factor that contributed to reassessments
not being reliably conducted on the battlefields in Ukraine. This
is an opportunity to improve in TCCC training, and reassess-
ment must address all aspects of TCCC, not just tourniquets.

Implications for Tourniquet Use in US Forces in
Future Combat Actions

The need to ensure that tourniquets are released from ex-
tremities when reassessment finds that the bleeding is minor
and a tourniquet is not needed is by no means limited to the pres-
ent Russo-Ukrainian war. The US military is currently reviewing
what aspects of battlefield trauma care might need to be revised
in prolonged casualty care scenarios should the US find itself in
a ground conflict with a near-peer country with long evacuation
times for casualties.’ With the ubiquity of low-cost, First-
Person View drones on the Ukrainian battlefield posing a near-
constant threat to both tanks and personnel,>* any future conflict
in which US forces are fighting with a technologically sophisti-
cated enemy will likely find that both point-of-injury care and
attempted rotary wing evacuation of casualties will be met with
drone attacks, thus prolonging the time to surgical care.

The US Navy is currently using a more widely dispersed
ship configuration in an operational concept called Distributed
Maritime Operations. Naval forces using this concept will often
have smaller combatant vessels a significant time/distance away
from larger warships with surgical capability.>* ¢ Shipboard casu-
alties sustained in surface warfare combat actions can thus expect to
encounter delays of several to many hours before reaching surgical
care.’” The potential for prolonged evacuation times may also be
encountered in immature theaters of conflict such as Gaza,*® urban
warfare,' and far-forward special operations missions.

All Navy personnel are required to have TCCC training,
but the task of tourniquet reassessment is not presently taught to
all crewmembers. Understanding the need to avoid nonmedically
indicated tourniquet use will be critical as the US Navy prepares
for near-peer conflict in the maritime domain.

Recognition of Non-Life-threatening
Extremity Hemorrhage

One of the most important aspects of controlling life
threatening extremity bleeding with tourniquets is to recognize
what magnitude of bleeding requires this intervention. The short
transport times and minimal morbidity associated with tourni-
quet use in Iraq, Afghanistan, and the US civilian sector have
caused this point not to receive major emphasis previously.

In addition, having one's self or one's comrades wounded
in combat often prompts an emergency response, a desire to be
perceived as addressing the needs of the wounded. As described
in Mabry's 2006 article:

“Longmire addressed the question of the general distribution of
tourniquets, because it was “so frequently urged by nonprofes-
sional persons on the occasion of war. . . who seem to think that
every gunshot wound is accompanied with serious loss of blood
that life is endangered from this cause alone . . . although rarely
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fatal solely from hemorrhage, almost every wound is attended
with a slight oozing and loss of blood. But to many uneducated
and excited men this bleeding would at once be interpreted as
showing the need for a tourniquet.”**%’

The tourniquet overuse evidence from both the civilian
and the Ukrainian combat settings combined with the Ukrainian
tourniquet morbidity experience has now shown us that there is a

clear opportunity, and a pressing need, for first responder train-
ing to better prepare students to differentiate life-threatening ex-
tremity bleeding, which requires a tourniquet, from minor or
minimal bleeding, which does not.

The tourniquet patient presented by Holcomb and his co-
authors in their 2023 article, and shown in Figure 4, lost his arm
as aresult of 11.5 hours of tourniquet ischemia. When the casualty
was seen at the medical treatment facility, his arm wound was

Figure 4. Atourniquet that was not medically indicated. The application time was 11.5 hours, and the arm had to be amputated. Image

courtesy of Dr. John Holcomb.
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described as “minor shrapnel injury of the soft tissues of the back
surface of the right forearm.” There was no life-threatening hemor-
thage, and no symptoms of shock were reported.**

The US DoD Ukrainian Medical Assistance team ad-
dressed the issue of nonmedically indicated tourniquets during
a meeting in Warsaw, Poland, in December of 2023. One of
the steps that can be undertaken immediately and with minimal
resources is an ad hoc block of instruction that presents TCCC
students with examples of extremity wounds and requires them
to decide whether a tourniquet is indicated based on the amount
of bleeding observed (Fig. 5 and 6).%>

As examples of bleeding that does require tourniquet
application, Figure 5 illustrates instances of life-threatening
extremity bleeding, while Figure 6 provides examples of mi-
nor extremity bleeding that does not require tourniquet appli-
cation. A caveat in tourniquet reassessment is that, when a ca-
sualty is in shock, bleeding that is initially severe may slow to
the point where it appears to be minor. If shock is present,
tourniquet release will also further lower the blood pressure
and should be avoided until after resuscitation is initiated.
The potential for the bleeding rate of a specific wound to vary
over time highlights the need for frequent reassessment of
wound sites.

If a tourniquet has been applied to an extremity, a manda-
tory reassessment of whether the extremity wound(s) merit the
continued use of a tourniquet should occur as soon as feasible
and no later than 2 hours after injury.*> An updated version of
the “Tourniquet Yes or No” presentation®® will be made avail-
able in the near future at the websites listed below:

* Deployed Medicine
TCCC.Org.UA (TCCC Curriculum Material Translated into
Ukrainian)

+ National Association of Emergency Medical Technicians

* Joint Trauma System

* Journal of Special Operations Medicine

Arrangements are also being made to translate both this

article and the presentation mentioned previously into Ukrai-
nian. This training module is meant to supplement the material
in the approved TCCC curricula. Both combat leaders and med-
ical leaders in the Ukrainian military as well as other militaries
who may be faced with combat conditions that may cause
evacuation delays beyond 2 hours will need to be made aware
of this new training opportunity and ensure that it is trained
and executed by battlefield first responders.

CONCLUSION AND RECOMMENDATIONS FROM
THE MULTIDISCIPLINARY AND MULTINATIONAL
REVIEW OF CURRENT TOURNIQUET USE IN THE
RUSSO-UKRAINIAN WAR

1. Tourniquets are lifesaving and should continue to be used
aggressively in the presence of life-threatening extremity
bleeding, especially in combat scenarios in which both
the casualty and the first responder are confronted by the
imminent threat of death from hostile fire.

2. However, not every extremity wound needs a tourniquet.

Figure 5. Extremity bleeding that does require a tourniquet. The bottom right image is from the Department of Defense. The other

three photos are courtesy of the American College of Surgeons.

S51


http://TCCC.Org.UA

187ZIMNZIDBPXZOBBAR0ATOAEIOYIASALLIAIPO0AEIEAHIOINI/dDAUMY T

XOMADUOINXZOHISABZIY T +eyNIOITWNOIZTARYHARSHINAYE Ad ewnel/wod* mm| sfeuinol//:dny woly papeojumod

¥¢0¢/S¢/L0 uo

Butler et al.

J Trauma Acute Care Surg
Volume 97, Number 2, Supplement

Figure 6. Extremity bleeding that does not require a tourniquet. Photos couﬁeS); of (clockwise from top.left) Mr. Mike Meoli, Journal of
the American Academy of Orthopedic Surgeons, Dr. Oleksandr Linchevskyy, Dr. Andy Fisher, and Dr. Warren Dorlac.
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Multiple studies, both military and civilian, have shown
that tourniquets are often applied when they are not medi-
cally indicated.

. Overuse of extremity tourniquets has not caused excess

morbidity in either the recent conflicts in Iraq and
Afghanistan or in civilian settings.

. The application of a tourniquet when it is not medically in-

dicated and when evacuation of the casualty is prolonged
places the casualty at unnecessary risk of limb amputation
and potentially life-threatening PTAS.

. This unnecessary loss of extremities and life-threatening

episodes of PTAS are currently occurring in Ukrainian
combat forces.

. Needless loss of extremities and episodes of PTAS might

also occur in US forces in a variety of future combat scenar-
ios during which evacuation to surgical care is delayed.

. In wounded extremities with only minimal or minor bleed-

ing, tourniquets are not needed and a simple dressing will
suffice, although casualties in shock require close monitor-
ing to ensure that bleeding does not increase as the casualty
is fluid resuscitated.

. Reassessment of the need for a tourniquet on an injured ex-

tremity should be performed as soon as feasible but not
later than 2 hours after tourniquet placement.

Early reassessment also enables tourniquets that are found
to be indicated to be moved to a location just proximal to the
bleeding site, thus reducing both the amount of extremity tis-
sue at risk of ischemic damage and the magnitude of PTAS
that may be sustained if evacuation to surgical care is delayed.

11. Ifthe bleeding is judged to be potentially life-threatening in
a delayed evacuation setting, convert the tourniquet to other
means of bleeding control, such as hemostatic dressings
applied with strong, direct pressure as soon as feasible. If
attempted conversion of the tourniquet is not successful
at controlling the bleeding, reapply the tourniquet.

12. Sites of current or previous tourniquet application should
be frequently reassessed until the casualty arrives at the
medical treatment facility, especially during periods of
fluid resuscitation.

13. Current prehospital trauma training programs place insufficient
emphasis on not using tourniquets for extremities with only mi-
nor bleeding and removing previously applied tourniquets
when they are found not to be medically indicated on reassess-
ment. This aspect of training should be reinforced in future
TCCC and civilian first responder curriculum development.

14. An interim, ad hoc training solution on this topic is avail-
able at the websites indicated in this article. Additional
training modalities may follow.

15. Training on how to distinguish life-threatening extremity
bleeding from bleeding that is minimal or minor should
be received by all persons who might be called upon to
manage casualties with applied tourniquets when evacua-
tion to surgical care may be delayed.
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