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TJIOCCAPIN

I'emoparist — KpOBOBIIIMB, KPOBOTEYA.

I'emocra3 — 3ynunka kposoreui. Bkaziska TCCC_Guidelines (2017)
nependavae (peraaMeHTye) reMocras i3 3acTOCYBaHHSIM TaKUX 3ac00iB
1 MaHIYJISITIH:

TypHIKeT-Ha-KiHIIiBKY,

TYpPHIKET JYKaHKIIHHUH,

rpanymm poszoyxatoun X_Stat,

reMoCTaTH4YHa OB’ SI3Ka,

JaBjsA4a OB’ I3Ka.

TypHiker (Ha KiHIIIBKY) — CydacCHUN MEAMYHUIT pUCTpiii (neBaiic).
Ha mpoTs131 BChOTO MOJambIIoro TeKCTY HASThCS came MPOo TYPHIKeT-
Ha-KiHIIiBKY.

Typuiker mxankuiiiauii (en.junctional, cedTo Ha cKIaAKy MiX TyTyOOM
Ta KIHI[IBKOIO — Ha aKCUJIIPHY a00 MaxoBy 30HY) — I€BaiC y CTaHi
BIPOBA/KCHHSI.

Haxnananns TypHikery (Ha KiHIIIBKY) — MeIM4Ha npoueaypa (BTpy-
YaHHSI, 3aXi) — TUMYacoBa 3ylMHKa KPOBOTEYi. €IMHE METUYHE BTPY-
YaHHs, [0 HOTO 3AiHCHIOTE Ha eramni MemgmonomMora-min-Boruaem.

KoHBepcis TypHIKeTY — MeIUUYHA TIPOIIeNypa, 110 11 3/1ilcHIoE KBaTidi-
KoBaHuil MennparniBuuk. Konsepcis — 1) 3aMiHa TypHIKeTYy Ha reMoc-
TaTU4YHY a00 JaBIsIYy MOB’ 13Ky, 00 2) 3aMiHa TACKOBOTO TYPHIKETY
(K.A.T., SOFTT) na nuesmaruunuii (EMT).

TypHiker HeeheKTHBHUIT — TaKHid, 0 HE 3ymHUHUB KpoBoTeuy TA/ABO
He OJIOKy€e AUCTaIBLHUH MTYIThC.

Ce0T0: KpOBOTEYI HEMA, aJie MYNbC MATBNYEThC = T Q He_edekTHuBHMIA
Typuiker K.A.T. (en.C.A.T., Combat-Application-Tourniquet)
TakTukaneHul, -Ha, -He, npurm. (en. tactical) — BilicbKOBO-I0JIBOBHIA
Oxutro3ist (apTepii) — MPUIMMHEHHS CTPYMY KPOBI uepe3 apTepiro

SITpOTEeHHI YIIKOKEHHS, 3aXBOPIOBAHHS — TaKi YIIKOKECHHS (3aXBOPIO-
BaHHS), IO 1X CIIPUYUHEHO TISIMH MEANYHUX MPAIiBHUKIB

MopO6igHicTh — BHHUKHEHHSI HOBUX 3aXBOPIOBAaHb, YIIKOI)KEHb.

boiioBi canitapHi Brpatu (combat casualty) — Oiiiii, o He MOXYTh Iali
BUKOHYBaTH 00H0Be 3aBaaHHs (ce0TO mopaHeHi, TpaBMOBaHi, 0OMOPOKEHI).

Cucrema Ti-Ci-Tpu (en.TCCC)— npuitnsra y CLLIA cucrema BiiicbkoBOi
MEJZIONOMOTH Ha TI0JIi 0010 Ta IMiJT Yac eBaKyarrii

BxkasiBka Ti-Ci-Tpu (en. TCCC_Guiddlines) — Bka3ziBka (HacTaBiicHHs1)
«TakTukansaa Mennomomora mpu 60iioBrx CaHBTpaTax»

[Manpnamist myabCy — JOCHIIKEHHS MTyJIbCY HABIIOMAIIKH

JlucranpHuii / npoKCUMasbHUIA — BiiJaNICHuit Bl TynyOy / OnmKk4uii 10 Ty-
HY6y. . . .

JlucranpHiie / mpoKCHUMAaIIBHIIIE — Aaibliie / OJIMKYe BIIHOCHO TYIyOy
(BimHOCHO cepis)
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Optimizing theuse of Limb Tourniquetsin Tactical Combat Casualty Care. TCCC Guiddines Change 14-02

Habumxatucst 10 ONTUMAIIBHOTO BXKUTKY
TypHikera-na-Kinmsky mig yac T1-Ci-Tpu
(i gac TakTukaabHOI MeaonoMoru

pu

boiioBux YIIKOIKESHHSX)

Proximate Cause for the Proposed Change

The early use of limb tourniquets has been documented to save
lives on the battlefield, but has the potential for significant mor-
bidity.

PanHe HakmagaHHS TYPHIKETIB HA KIiHIIBKY, SK JOKYMEHTAJIFHO JOBEICHO,
PATYE )KHUTTA Ha MOJ1 0010, alie TIOTSHITIHO MOYKE BUKJIMKATH BaXKKi YCKIIaJI-
HeHHs (MOPOIIHICTh, STPOTCHHI 3aXBOPIOBAHHS).

This change has four goals:

Onognenns [Bkasisku TCCC_Guidelines| mae 4otupu mMeTH:

1. Clarification of tourniquet conversion guidelines. Since its
inception, Tactical Combat Casudty Care (TCCC) has empha-
sized the early and liberal use of tourniquets to control life-
threatening hemorrhage in the Care Under Fire (CUF) phase.
Because evacuation times in Irag and Afghanistan have been
relatively short, the recommendation in the TCCC Guidelines to
re-evaluate the need for a tourniquet in the Tactical Field Care
(TFC) phase of care and use other means of hemorrhage control
has been de-emphasized in practice by users. There is often no
attempt to convert tourniquets to hemostatic or pressure dress-
ings because of the short evacuation times in Afghanistan at pre-
sent.

1. TTotpebye [nomatkoBoro] po3’sicHeHHs BkasiBka 1mo70 KOHBEpCii TypHi-
KeTy [ce0TO 3aMiHM TYpHIKETY Ha TaMIlOHaay — moB’ si3ky |. [Cucrema] Tak-
tukansHa Meanonomora npu boiosux Cansrparax (Ti-Ci-Tpu, en.TCCC),
SIK TUTBKH 11 OyJIO 3am04aTKOBaHO, POOMIIa HATOJIOC HA SKOMOTA PAaHHBOMY i
«ribepanbHOMY», Maibke HEOOMEKEHOMY BHKOPHCTAHHI TYPHIKETIiB, 3 Me-
TOK 3YNHHKH JKHTTEBO HeOe3neyHoi KpoBOBTpaTH (remoparii) Ha ertari
«Mennonomora-mia-Boraem» (CUF, Care-Under-Fire). Ockinbku y 6oiio-
Bux gisx 2003 — 2013 pp. B Ipaky i Adranicrani eBakyamis BimOyBanach
BiTHOCHO IIBUJKO, TO Ha MPAKTHUI[l I03EpU HE 3BAXKAIM HA PEKOMEHJIAIIIIO
Bxkasieku Ti-Ci-Tpu (TCCC_Guidelines), ne iiuniocst — «Ha erami TakTuka-
nweHOI [ToapoBoi Memnonomoru (TFC, Tactical Field Care) tpeba HanoBO
MPOBECTH OLIHKY HEOOXIMHOCTI y TYpHIKETi, Ta BUKOPUCTATH IHII 3aCO0U
3ynuHkH remoparii». Cranom Ha 2013 p. [BilicbkoBi MeaukH] B AdranicTani
9acTo He poOIATH HISIKOT cipoOH 3aMIHUTH TYpHIKET Ha TeMOCTaTU4HY abo
JaBJs4y 1MoB’ si3Ky. Lle Tomy, 1110 Tam eBakyailisi BitOyBa€eThCs MIBHIKO.
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Increasingly, worldwide casualty care scenarios are anticipated
to include long-range evacuation. Recent real-world events in
theaters other than the Middle East have demostrated that rein-
forcement of tourniquet conversion guidelines is needed at this
time.

Cuenapii BiliCbKOBOT MEIIOTIOMOTH ITOPAHEHHUM , Y MalOYTHIX BilfHax y pi3-
HUX YaCTHUHAX CBITY, MYCATh BPAaxOBYBAaTH BapiaHT, KOJIM €BaKyallisi TpUBa-
tuMe 1oBro. Ha gaci — miikpecmTu BKa3iBKy MI00 KOHBEPCIi TYpHIKETY.

2. Clarification of effective tourniquet placement. Ineffective
venous tourniquets have been shown to be a relatively common
occurrence that increases blood loss and complications.1-3 Opti-
mal use of limb tourniquets must result in both cessation of
bleeding and stoppage of the distal pulsesin the extremity.

2. TlotpeOye po3’'sicHeHHS, M0 Take «e()EKTUBHO HAKIAJCHUH TYPHIKET».
He_edexTuBHMIA, «BEHO3HUH TYPHIKET», K 3 SICYyBaJOCs, € JOCHTD MOIIUpE-
HUM SIBUIIEM — TaKa MOMIJIKA [B HAKJIaJaHHI TYPHIKETY] MOCHIIIOE KPOBOBT-
pary i Bukimkae yckmagaeHHs {ref. 1-3}. OnTumanbHo HaknmaneHuin TypHi-
KeT-Ha-KiHI[IBKY Ma€ 3a0e3MeYnTH, OJHOYACHO, [1] mpuriuHeHHs BUTIKaHHS
KPOBI, i [2] 3HUKHEHHS JUCTATBHOTO MYJILCY Ha KiHIIIBIII.

3. Clarification of the location of tourniquet placement during
CUF. During a prehospital trauma care assessment in Afghani-
stan in 2012, inconsistencies relating to tourniquet placement
were noted between the TCCC guidelines and actud training in
some TCCC courses. In particular, “high and tight” tourniquet
placement (also termed “hasty” tourniquet placement) is not
specified in the TCCC Guidelines, which call for tourniquet
placement “proximal to the bleeding site” in the CUF phase.
This update supports placement of the tourniquet “high and
tight” (as proximal as possible) on the injured limb during CUF.

3. Tlotpebye po3’sicHenHst nutaHHs «KynW HakiagaTH TYpHIKET Ha eTari
CUF (Meanonomora-mia-Boraem) 2. B Adranicrani y 2012 p., mig gac orri-
HIOBAHHS JIOTOCIITATBHOI TPABMATOJIOTIYHOT MEIOTIOMOTH, OYyJIO BHSIBJICHO,
IO Y TUTAaHHI «KyIH HAKJIAJAAaTH TYpHIKET» iCHYE HEBIAMOBIIHICTh MK TEK-
crom TCCC_Guidelines i ¢akTnyHuM BUKIaJaHHIM Ha Aeskux Kypcax Ti-
Ci-Tpu. A sk TO, HaKJIaJaHHS TYpHIKETY «ikomora Buie i Tyrenbko (high
and tight)», Tako BijoMe SIK «TYPHIKET HAIIBHIKYPY4Y» — 30BCIM HE BHOK-
pemieno y BxkasiBui TCCC_Guidelines [penakuis 2013 p.]. Tam iinerscs,
mo Ha erani «Megmonomora-mia-Boruem» HakIIagarTh TYPHIKET «IPOKCH-
MaJIbHO BiJl TIOPAHEHHS M0 KPOBOTOUMTH». Harre [nuB. «ABTOpHU»| OHOB-
JeHHs (anaeiT) nmponarye HaKIaJdaHHs TYPHIKETY «iKoMo2a euuje i myeeHob-
ko (high and tight)—xomoea npokcumanvuiwe», na erami Memmgonomora-
mig-Boraem.

4. Review recommendation for Combat Application Tourniquet
(CAT) routing of the band through the buckle. Armed Forces
Medica Examiner Feedback to the Field #11, Feb 2012 reported
a survey of tourniquets recovered from deceased service mem-
bers. It was found that the standard-issue CAT was commonly
placed with the friction band routed once through the buckle
(“single dlit routing™) in 35% of lower extremity placements and
53% of upper extremity placements.s Previous training and
manufacturer’ s instructions supported single slit routing only for

4. Tpeba meperisiHyTH PEKOMEHMAIII0, IO CTOCyeThesi TypHikeTy KAT
(Kombar-AmmikatHuii-TypHIKET) y TUTaHHI <K MTPOIIBATH CTPIUKY (PeMiHb)
qepes3 IpsIKKY».

<...>

Panime y BuIIKOMI Ha Kypcax, a TaKoX y IHCTPYKIii BUpOOHHKa Oyina Taka
pekomeHzanis — «Yepes oHy IUIMHY [PSDKKU] MPOAIBAaTH TUTBKU Y BUMA-
Ky HakJIaJaHHs co0i caMoMy Ha PYKy».

TuM He MeHI, HAKOMMMYEHUH MOCBiA 1 ToKa3oBa 0a3a MOKa3ylTh, MO OJs-
ranas TypHikety CAT «wepe3 oaHy OIIMHY» € eeKTUBHUM, OUTBII MIBHI-
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the upper extremity during self-application.s

However, accumulated experience and recent evidences indicate
that single slit routing of the CAT is effective, faster, and re-
duces blood loss compared to double dlit routing.

The TCCC guidelines address junctional tourniquets and limb
tourniquets. Junctional tourniquets are identified as such in the
text. Otherwise, “tourniquet” refers to limb tourniquets.

KHM, 1 CYIpPOBOJDKYETHCSI MEHILIOIO BTPATOI0 KPOBi, Y MOPIBHSIHHI 13 «OJs-
TaHHSM 4Yepe3 JIB1 MIUTHHU.

[TypHiker-Ha-KiHIIBKY VS TypHIKET I)KaHKIiHHUIA]

VY Bkazieui Ti-Ci-Tpu (TCCC_Guidelines) iinerbcs Ipo TypHIKETH JKaHK-
wiitHi (enjunctional, cedto Ha akCUIsIpHY a00 MaXOBY 30HY) 1 PO TYPHIKETH
Ha KiHOIBKY. JKaHKIIfHI TYpHIKETH y TEKCTi iMEHOBaHO 0€3 CKOPOYCHb.
SIKIIO CKa3aHO MPOCTO KTYPHIKET», HAETHCS MPO TYPHIKET HA KIHIIBKY.

Background

Successful use of tourniquets on the modern battlefield resulted
from a combination of factors: new and improved manufactured
tourniquet designs, laboratory testing of tourniquet effectiveness,
and documentation of preventable deaths from extremity hemor-
rhage early in the conflicts in Iraq and Afghanistan when tourni-
quets were not routinely issued and improvised tourniquets were
not effective. At the onset of hostilities in Afghanistan, only a
few selected Special Operations units (Navy SEALS, the Army
Speciad Mission Unit, the 75t Ranger Regiment, and Air Force
Speciad Operations Forces) carried tourniquets, and mandated
training and fielding of tourniquets to all of their personnel.i7
Beginning in 2005, service-wide standardized tourniquet training
became mandatory throughout the U.S. military, along with
fielding of lightweight, easily carried, effective tourniquets to
both medical and non-medical personnel alike. Dedicated data
collection through approved research protocols and through the
DoD Trauma Registry allowed detailed anaysis of preventable
deaths and certain limb-related outcomes. Such data spurred on-
going process improvements that included five refinements in
the CAT’ sdesign and four updates to the TCCC guidelines relat-
ing to tourniquet use. Also, maturation of the Joint Theater
Trauma System and dispersion of medica assets in theater al-
lowed for an average transport time from point of injury to a
surgical facility that was under one hour.

OOrpyHTYBaHHA

VYcminHi pe3yapTaTé BAKOPUCTAHHS TYPHIKETIB Ha CydacHOMY T0JIi 00f0 110-
CTal| y pe3yibTaTi KoMOiHaIii (akTopiB, SK-TO: * HOBUI MOKpAIICHUN TH-
3aiiH (haOpUYHUX TYpHIKETIB, * 1ab0opaTopHi AOCTIIKEHHS MO0 e()eKTHB-
HOCTI TypHIKETiB, * TOKyMEHTYBaHHS BHUIIAJKIB CMEpPTi Bill remMoparii i3 KiH-
IIiBKH — BUMAJKIB, O X MOXHA OyJI0 YHUKHYTH. Taki BUIMaKH MaJld MicCIIe
Ha To4yarky KoH}IiKkTiB B Ipaky i Adranictani, koo GpadpudHi TypHIKETH
e He OyJo PO3MOBCIOKEHO [y BIMCHKO], a IMIIPOBI30BaHI TYPHIKETH BH-
SIBUITUCSI HE_C(EKTUBHUMU.

<...>

[Mouynnaroun i3 2005 poky, cTaHAapTH30BaHe HaBYAHHS (BHIIKIN)
y BXKHTKY TYPHIKeTiB NPOTAroM BCHOr0 CTPOKY cay:xom (service-wide
standardized tourniquet training) cramno o6oB’ si3koBuM momixk BosikiB CIIIA.
Tako TypHIKETaMH — JIETKIMH, 3pYYHIUMH Y HOCiHHI, €(peKTHBHUMHU — OyII0
3a0e3MeUeHo  BIICHKOBO-TIONIBOBUN  TIEpCOHAN  SIK  MEAWYHWE, Tak i
HE MEIUYHUH.

<...>

OtpumaHi JaHi CTajad MOIITOBXOM JJISl TIOAAJIBIIOTO BJOCKOHAJICHHS — CTa-
HoM Ha 2014 pik MH Maemo I’ ATe MOKOJIHHA* KOHCTpYKii TypHiKeTY KAT 1
vyoTupu anzentu (penarysanns) Brasisku TCCC_Guiddines y uactuHi, 1o
CTOCYETBCSI BXUTKY TYPHIKETIB.

* IIpumitka: cranom Ha BepeceHb 2017-ro poky, kommanis NARescue — po3poOHuK i odi-
uiitauit npogyueHt typHikery KAT — mocrauae Ha pHHOK €bOMe HOKOJIHHS KOHCTPYKIIT
TypHikery KAT.
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<..>

Recently, a casualty suffered a surgical amputation of the lower
limb due to atourniquet left in place during along evacuation to
alocal national hospital with atotal tourniquet time of 8 hours,
upon surgical exploration of the leg, no major vascular injury
was found. If the tourniquet had been converted to a hemostatic
or pressuredressing during Tactical Field Care (TFC) or Tactical
Evacuation (TACEVAC) Care, it would be reasonable to expect
that the amputation could have been prevented.

[Kniniunuii BUNaaoKk TypHiKeTHOT ATPOTeHii]

<...>

HemonasHo, moctpaxnanomy Oyino MpOBEACHO XipypriuHy aMmITyTallilo HU-
JKHBOT KIHI[IBKH, SK HACJIJIOK TYPHIKETY SIKMU OyJio 3aJMIICHO Ha KIHITIBIlI
MPOTATOM JIOBTOi 3a 4acoMm eBakyarii 1o rocmitamo y CIIIA, i3 3arampHIM
gacoM TypHikety 8 roxun. Ilin gac XipypridHoi peBi3ii HOTH, HISKOTO IIO-
IIKO/DKEHHS MariCTpalbHUX COCYIIB He Oyi0 BHUSABICHO. MOHA LUIKOM 00-
I'PYHTOBaHO MPHUITYCTHUTH, IO IIi€i ammryTamnii Mo>kHa O0yiio O YHUKHYTH, SIKOU
TypHiKeTa 0yi0 3aMiHEHO Ha TeMOCTaTUYHY a00 JaBJITdy ITOB’ 13Ky — Ha €Ta-
ni TFC (Takruuna Mennonomora y Iloni) abo Ha erani TACEVAC_Care
(Mennonomora Ha EBakyaitii).

Discussion
<..>

The modern era of tourniquet use in the U.S. military required a
doctrinal change from tourniquet use as a means of last resort to
a means of first aid. Experience gained in Special Operations
trandated into a formal assessment of needs during Tactical
Combat Casualty Care (TCCC) and the publication of guidelines
in 1996, for the first time formally describing the circumstances
of medical Care Under Fire with appropriate guidelines for three
phases of prehospital care.11 The tourniquet was the only medical
intervention recommended under fire, followed by consideration
of tourniquet remova and conversion to hemostatic or pressure
dressing to control bleeding under more controlled circum-
stances during TFC and TACEVAC Care. TCCC, including ag-
gressive use of tourniquets to control life-threatening limb hem-
orrhage, was incorporated in casualty response programs in the
Naval Special Warfare Command in 1997, followed quickly by
the Army Specia Mission Unit, the 75h Ranger Regiment and
Air Force Special Operations Forces.

Oo0rosopenHst

<...>

CydacHa epa 3aCTOCYBaHHS [reMOCTaTHYHOTO| TypHikeTy y Bilicbky CIIA
3arpe0yBaja 3MiH y JTOKTPUHI — paHilIe TYpHIKET OYyJ0 peKOMEHIOBAaHO SK
OCTaHHIH «3acid Bi4ar», Tenep TYpHIKET CTa€e 3ac000M IepIIoi JOIOMOTH.
[Mepmmii mocrix Oyno HakomuueHo mif yac Crnerianeaux Onepartiid, mojani
fioro Oyno TpancdopMoBaHO i GopMaizoBaHO SK MEPETiK MOTped Mg Jac
Taktukansroi Megmonomoru npu Cansrparax (TCCC) i omy0iikoBaHO K
BkaziBky y 1996 p. Toxi Oymno Brepiue ¢opMajibHO BHOKPEMJIEHO CHTYa-
uiro Mexmonomoru-min-Boruem (CUF), i3 Hane)xHMMH BKa3iBKaMu ISt
TproX (a3 gorocmitaiabHOi Meamornomoru {ref.11}. TypHikeT Oyno BKa3aHO
K €IMHY MEIWYHY MaHIMYJSII0, Mo 1i peKOMEHIOBaHO miJ BorHeM. Jlami
MYCHUTh CIIIAYBaTH PO3CYH, M MOKJIMBO 3HSATH TYpHIKET Ta 3aMiHUTH HOTO
Ha TeMocTaTHYHy a00 JaBisAdy MOB' 3Ky, 110 3a0€3MeYUTh JOCTaTHIi reMoc-
Ta3 3a OUTBII-MEHIII KOHTPOJILOBAaHUX 00CTaBWH, Mix yac TakTukamsHOi Me-
anonomoru-y-ITosi (TFC), a takosxx Mennonomorun TakEsak (TACEVAC).
Cucremy Ti-Ci-Tpu (TCCC), sixa nependavae arpeCHBHE 3aCTOCYBAaHHSI TY-
PHIKETIB 3 METOIO 3YIMHKH )KUTTEBO-HEOE3MEYHOT KPOBOTEUI i3 KiHIIIBOK,
Oyno Bkmo4eHo y nporpamy [ToBomkenns i3 CanBrparamu (casuaty re-
Sponse programs) YnpasiHHSIM crelliaIbHUX MOPCHKUX omepaiiiid — y 1997
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porii, a HeB3aneriap — [ligpo3ainoM cnenianbHUX onepamiid Apmii, 75-M
PexximenToMm PeitHmkepiB Ta BificbKOBO-TIOBITPSTHIMH CHIJIAMH CIIEIIaIbHUX
ormiepartii.

A formal evaluation of various tourniquets was first published in
2000,27 demonstrating a new commitment to optimizing device
performance. In 2003, tourniquet devices were further evaluated
for use in Iraq and Afghanistan. Testing at the USAISR found
that the Combat Application Tourniquet (CAT), the Specid Op-
erations Forces Tourniquet-Tactical (SOFTT) and the Emer-
gency & Military Tourniquet were all effective at sopping distal
blood flow in human volunteers.14 The CAT has since become
the most widely fielded tourniquet in the U.S. military, initially
by USSOCOM:2s and later by the rest of the U.S. military. By
2006, after a decade of commitment by key advocates to design,
test, train, and field battlefield tourniquets, tourniquet use on the
battlefield had become ubiquitous.7,17 In 2009, Kragh et al dem-
onstrated clearly that for casualties with uncontrolled limb hem-
orrhage, survival with tourniquet use was higher than without,
particularly if a tourniquet was applied before onset of shock,
emphasizing that, within the comprehensive military trauma
system with effective devices, training, and fielding to all
forces, that mortality was improved while morbidity was
minimized.o

dopmarnbHe MOPIBHIOBAIBGHE OIHIOBAHHS TYPHIKETIB Pi3HOI KOHCTPYKIIi
Oymo Buepure onyostikoBano y 2000 pori — e Oyna 3asBKa Ha ONTHUMI3AIIi0
pobotu rux npuctpoiB. Y 2003 po1ri KpOBOCTIMHHI TYpHIKETH OYII0 MiIgaHo
MOJIBIIOMY TPAaKTHYHOMY BHNpOOyBaHHIO B Ipaky Ta Adranicrani. Exc-
MepUMEHTAJBbHI TOCHIDKSHHS Ha JIOIAX-J00pOBOIBIAX B [HCTHTYTI Xipyp-
rii Apmii CIIIA (USAISR) nokazamu HactynHe. — TypHikeT K.A.T. (Kombart-
Amnmnikaruuit-Typuiker, en. Combat Application Tourniquet), TypHiker
SOFTT (Special Operations Forces Tourniquet-Tactica), a takox mHeBMa-
tuunnit TypHiker U-Em-Ti (EMT, Emergency & Military Tourniquet) — Bci
Tpu npuctpoi (neBaiicu) eeKTUBHO NPUIHHSIIA CTPYM KPOBI [y KiHIIiBKax]
{ref.14}. ¥V nogamemomy TypHikeT K.A.T. cTaB HalOIBII IIMPOKO BIIPOBa-
mxeHuM cepen BilicekoBux CIA, crmouarky y Cuiax cremiaibHUX omnepa-
min{ref.28}, a Tpoxu 3roJIoM — y Beix BilicbkoBuXx migpo3ainax CHIA. Tlicns
JeCATUPIYYS IIJIECTIPSIMOBAHOI Tpali EHTY31acTiB, SKi BJOCKOHAIOBAIN
KOHCTPYKIIiIO BiiCBKOBO-MOJBOBUX TYPHIKETIB, IPOBOMIM HABYAHHS [Biii-
ChKOBHMX ME/IMKIB] Ta BIPOBADKYBaJIM BHPIO y IIUPOKE BifiCHKO, CTAHOM Ha
2006 pix BUKOPUCTAaHHS TYPHIKETIiB Ha TOJ1 000 CTaJlo 3arajJbHOI0 HOPMOIO
(ubiquitous){ref.7,17}. Y 2009 pori y gociipkeHHsX moikoBHuKa Kparx i3
cmniBaropamu (Kragh et al.) Oyno 4iTko mpoaeMOHCTPOBaHO, WO MPH MOpa-
HEHHSX 13 PO y3HO KPOBOTEUCIO 13 KiHIIIBOK, BUXKMBAHHS 13 HAKJIAICHUM
TypHiKeTOM 01510 BHIIE, HDK 03 TypHikeTy. Ll pi3Hus 6yna 0coOIMBO SCK-
PaBoIo, SKIIO TYPHIKET OYyJI0 HAaKJIa[eHb paHille, HK HACTYIUB [remMoparid-
HUIi] LIOK.

Lle migkpecroe HAaCTyIHE.—

Iloka3Huku cMepTHOCTI 0yJ10 3HHMKEHO, i NPH LUBOMY MOPOMIHICTH
(yekiaaaHeHHs1) 0yJ10 MiHiMi30BaHO, 3aBISIKH BCEOXOILTIOWYiil BilicbKo-
BO-TpaBMaToJIoriuHiii cucremi (comprehensive military trauma system).
Ll cucrema Brirovae [1] edektuBHi npucTpoi [TypHikeTH], [2] HaBuaHHS
[MenukiB Ta conmat], i [3] moronoBHe 3a0e3nedeHHs] BiliCBKOBHX [TypHiKe-
tamu]{ref.9}
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Preventable deaths

<..>

In 2012, Eastridge et a published an analysis of 4,596 battlefield
deaths occurring from 2001-2011.30 This largest study reinforced
the findings of prior studies, with 24% of prehospital combat
deaths designated as potentialy survivable. Of the potentially
survivable deaths, 91% resulted from hemorrhage, with 12% at-
tributed specifically to limb hemorrhage. This study also focused
renewed attention on prehospita interventions since 87% of
combat deaths occurred before arrival at a medical treatment fa-
cility. A clear decrease in deaths from limb hemorrhage over the
course of the war was demonstrated, with 6.7-fold decrease in
limb hemorrhage deaths annually occurring after full implemen-
tation of training and dissemination of tourniquets among U.S
forces.

CMepTi AKMX MOKHA YHUKHYTH

VY 2012 poui aBropamu Eastridge et @ 6yso onybnikoBano ananiz 4596 Bu-
MaJIKiB cMepTi Ha moui 0010, ssku Manu Micte 3a nepiox i3 2001 go 2011 po-
kiB{ref.30}. Ile HaWOUIBIIE 32 KIMBKICTIO JAHHUX JOCIIKEHHS ITiITBEPIHIO0
pe3yabpTaTH MmornepenHix qociikens. Cepen yciX BHIIQAKIB CMEpTi HA JIOTO-
crmitagpHOMY etari, 24% Oyno BU3HAYEHO SK Taki, e TMOCTpakaasli MOTeH-
iifHO MOTITH 0 BHKUTH («IIOTEHIIHHO paATyeMi»). Cepel MOTEHLIHHO PATY-
€EMHX CMepTeNbHUX BUMankiB, 91% Oynu HacmiakoM remoparii, mpu 4oMy
12% KOHKpETHO CTOCYBaJHCs TeMoparii i3 KiHIiBok. Lle mocmimkenns y gyep-
TOBHIl pa3 3arocTpujo MUTAHHS BTPYyYaHHs (MEIMaHIMyJsiil) Ha JOTOCIIi-
TaJIbHOMY eTami, OCKUTbKH 87% O0HOBUX CMepTel HACTYMHIIN paHile, K
MOPAHEHOTO OYJI0 OCTABJICHO JI0O MEIMIHOTO 3aKiany. [IpoTsarom BiliHU OY-
JIO TMPOJIGMOHCTPOBAHO YITKO OKpPECJICHE 3HIKEHHS CMEPTEH, 1110 iX CIpUYH-
HUJIA reMoparis i3 KiHiiBok. [licyis moBHOT iMIuIeMeHTallii (3ampoBaKeHHsI)
TpeHyBaHb (BUILKOIY) [AJs1 MEIUKIB 1 coaar], a Takox 3a0e3neueHHs Typ-
HikeTamu Bcix BosikiB CLLA, O6ymno 3adikcoBaHO 3HMKEHHS IMOKa3HUKA cepe-
JTHBO-PIYHOT CMEPTI B reMoparii i3 KiHI[iBOK y 6.7 pa3u.
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Published serieson tourniquet use

<..>

Common themes of the modern combat publications illustrate
that early tourniquet use prevents limb exsanguination and saves
lives, that non-indicated tourniquet placement is common (even
when CUF is included as an indication), and that morbidity is
uncommon when tourniquet use is relatively brief. Ineffective
tourniquet use remains common, and in one pProcess improve-
ment project published in 2012, 83% of limbs treated with a
tourniquet had palpable distal pulses and 74% did not have a ma-
jor vascular injury; concurrently no major vascular injury pre-
sented without a tourniquet.s This experience further supports
that a certain amount of “over treatment”—placement of
tourniquets later deemed “unnecessary” —may be needed to
achieve a zero miss rate for exsanguination, however addi-

Ony0JikoBaHi K0C/TIKeHHS 110 32CTOCYBAHHIO TYPHIKeTiB

HaykoBi my0umikarii i3 cygacHOTo 00HOBOTO AOCBIAY (IKCYIOTh TaKi OCHOBHI
Temu: 1) paHHE BHKOPUCTAHHS TYPHIKETY YHEMOXJIMBIIOE 3HEKPOBIICHHS 3
KIHIIIBKH 1 criacae XUTTs; 2) HaKIaJaHHs TypHiKeTy (kryra) 0e3 mokasaHb
€ JOCHTh PO3MOBCIOKCHUM (HaBITh 32 YMOB IIO JI0 YMCIIA IOKa3aHb BKIIO-
qaemo «Mennonomora-mig-Boraem»); i 3) MopOinHicTs (3yMOBIEHI TypHi-
KETOM 3aXBOPIOBAHHS) HE € YAaCTUM SIBUILIEM, SIKIIIO 3aCTOCYBAaHHS TYPHIKETY
TpPHUBa€ BITHOCHO HemoBruil wac. He_edexTwBHE 3aCTOCYBaHHS TYpHIKETY
3aJIMIIAETHCS PO3MOBCIOKEHOIO MPpobsieMoto. B oqHOMY i3 HemaBHIX qOCTTi-
mxeHb (2012, ref.3), Ha 83% KiHIIBOK i3 HAKIaJIECHUM TYpHIKETOM OyB TpH-
CYTHIM TaJbITyEMUH AUCTANBHUHN MYNbC, 1 y 74% BUNAIKiB HE MaJlO0 MiCIs
MOIIIKOKCHHSI MariCTpaJibHIX COCYiB. AJle, 3 iHIOro OOKY, He Tpammuiocs 1
’KOJHOTO BUIAJKY, KOJH O MaJl0 MiCIIe MOIIKO/PKEHHS MaricTpajJbHUX COCY-
JiB, a TYpHIKeTa HaKJIaIeHO He Oyno. Pe3ynbrar mporo AOCIiKEHHS 1Ie pa3
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tional emphasis should be given to improving training on tourni-
quet indications and early conversion to hemostatic or pressure
dressing in the field.

HiATBEPKYE, IO JesKa KUIbKICTh «aiepedopiieHHs» (Over-treatment) — ce6-
TO HAKJIAJaHHS TYPHIKETIB SIKi 3TOJIOM BH3HAHO «HETOTPIOHMMID -- MOXKIIH-
BO, € HEOOXITHOIO, a0U JOCIATHYTH HYJILOBOI BTpaTH [OiiilliB] BiJ 3HEKPOBaH-
Hs. TeM He MeHII, TOJaTKOBHH akKIEeHT Tpeba 3po0uTH Ha TpeHYBaHHI CTO-
COBHO IOKa3aHb JI0 TYPHIKETY, a TAKOK CTOCOBHO PaHHBOI 3aMiHU TYPHIKETY
Ha TeMOCTaTUYHY 200 JAaBIsYy OB’ A3KY Ha MOJI 0010*

* Mpumitka: TFC, Mennonomora-na-IToni, MennonoMora y ceKTopi YKPUTTS.
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Indications for tourniquet use

TCCC guidelines specify that tourniquets should be applied for
life-threatening external hemorrhage that is anatomically amena-
ble to tourniquet application, the only medical intervention rec-
ommended during CUF.3s Due to tactical priorities during the
CUF phase which override those of routine, non-tactical medical
care, the capacity for assessment and treatment is limited and
tourniquets may be placed aggressively to prevent exsanguina-
tion.

Other published indications for tourniquet use include situational
indications such as mass casudty events, tota darkness, and
situations where the patient requires an airway or breathing in-
tervention. Anatomic indications also include arterial hemor-
rhage and traumatic amputation above the wrist or ankle.31,33.36

IMoka3anHs 10 TypHiKeTy

BxkasiBka Ti-Ci-Tpu (TCCC_Guidelines) crenudiuybo Bkazye mo TypHIKET
CITi/I HAKJIAATH TIPH KUTTEBO-HEOC3MEUHOMY KPOBOBMWIMBI (reMoparii), sik-
II0 € aHATOMIYHI MOXKJIMBOCTI Hakiactu TypHiker. [Hakiaananus TypHike-
Ty] — e exmHa Meaquuna maHinyasinis (medical intervention), mio ii pe-
KOMeHI0BaHo 15 curyanii Mengonomora-nin-Boruem (CUF){ref.35}. Ha
¢azi CUF (Mennonomora-nin-Boraem) TaKTHKAJIbHI NpiopuUTeTH TIEepe-
Ba)XalOTh HOPMHU PYTHHHOI, HE TAaKTUKAIBHOI MEIJOMOMOTH — MOJKJIMBICTb
JIAarHOCTHKHU Ta JIKYBaHHS JAyXe OOMEXeHa, 1 TypHikeTH Tpeba HakaaaTtu
arpecuBHO, a0y 3amo0irTH 3HEKPOBIICHHIO (E€KC-caHrBiHaLliT, exsanguination).
[ami omyOurikoBaHi MOKa3aHHS AU HAKJIAJAHHS TYPHIKETY BKIIIOYAIOTH MO-
Ka3aHHs CUTyaliiiHi — Taki, sk 1) BUMAJOK MacOBaHMX CaHITApPHUX BTpAT,
2) oBHA TEMpsIBa, & TaKOX 3) CUTYAIlisl KOJIM MAaIlieHT MOTpeOye [KpiM remo-
cTa3y| BBEICHHs MOBITPE-NPOBOY a00 MPOBEACHHS BEHTUIIAIIII.

IMoka3anns aHaTtomiuHi e € Taki: 1) aprepiaibHa KpOBOTEYa, a TAKOXK
2) TpaBMaTHYHA aMITyTallis BHIIE KiCTi PyKd ab0 BHUILNE IMIMKOJOTKH {ref.
31,33,36}.
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In a prospective observational survey of 728 casualties with 953
limb injuries, indications for tourniquet placement were catego-
rized by amount of hemorrhage, anatomic indications, and situ-
ational indications. Of these, 51% had maor hemorrhage and
49% had minor hemorrhage. The most common anatomic indi-
cations for tourniquet placement were open fracture (27%),
traumatic amputation (26%), soft tissue wounds (20%), and vas-
cular injuries (17%). The most common situational indication for
tourniquet placement was bleeding from multiple sites (61%y); it
was stated that CUF and other situational indications for tourni-
quet placement were underreported in this survey.ss

Y NpoCHeKTUBHOMY AOCIIJKCHHI, SKe BKIIFOYAI0 728 mocTpaxmanmx i3 953
MOpaHEeHHSIMU KiHIIIBOK, MIOKa3aHHS 0 HAKJIAJAaHHS TypHIKETY Oyilo Karero-
PHU30BaHO BIATIOBIAHO 70 00’ €My remMoparii, ToKa3aHb aHaTOMIYHHX, 1 TOKa-
3aHp CHTyalidHUX. Binmosinno, 51% mamu 3Hauny remoparito i 49% mamu
He3HauyHy remopariro. HaiOiunbln mommpeHrM aHaTOMIYHUM TOKa3aHHSM
OyB Bimkputuii mepenom (27%), TpaBmaruuHa ammyrtamis (26%), pana
M’ sikux TkaHuH (20%), i mopanenHs cocyniB (17%). HaiiOinpiu momupeHum
MOKa3aHHsIM CHUTYallIiHUM JUId HaKJIaJaHHS TYpHIKETY OyB KPOBOBWJIHB i3
nekinpkox paH (61%). Y upomy ITOCITIIKEHHI HEA0CTaTHRO OYIIO 33I0KyMe-
HTOBAHO MOKa3aHHs cutyarliini, Taki sk CUF (Mennonomora-miga-Boruem)
ta iami{ref.33}.
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13 | The CoTCCC recommends tourniquet placement for life- | Komiter Ti-Ci-Tpu (CoTCCC) BcTaHOBIIIOE TaKi MOKA3AHHS 10 HAKJIA-
threatening hemorrhage, including suspected life-threatening | nanus Typuikery: 1) skuTTEBO-HeOe3MeUHMiT KPOBOBHINB (reMoparis),
hemorrhage that is not fully assessed during CUF, multiple | Bkiirouno remoparito, 1o € mio3pijiorw Ha ;KUTTEBO-He0e3MeuHy Mix yac
casualty situations, or multiple injuries requiring intervention in | Meaagonomoru-min-Boraem <...>, 2) cuTyanilo MacoBaHHX CaHITAPHUX
asingle casualty, and for all mgjor amputation injuries. BTPAT, 200 JeKJILKOX YIIKO/IKeHb HAa 0JHOMY MOTepIijioMy, siKi moTpe-

OYyIOTb [0THOYACHUX] METUYHHX 3aXOdiB, i
3) Bci BUMAIKM YHIKO/KEHD i3 aMIyTali€ro.
14 | Recommendationsfor conversion of tourniquet to hemo- Pexomenaanii cTocoBHO KOHBepCii — 3aMiHM TypHiKeTy Ha reMaocTaTH-

staticor pressuredressing

The 2013 TCCC guidelines stated that after tourniquet place-
ment, reassessment is recommended during the TFC and TA-
CEVAC phases of care and that conversion to hemorrhage con-
trol with a hemostatic or pressure dressing should be attempted
if evacuation is anticipated to be longer than two hours.ss

The Ranger Medic Handbook (4 edition) has a tourniquet con-
version procedure that lists four indications for conversion:
bleeding is controlled, hemostatic dressing is effective, evacua-
tion is prolonged (in time or distance), or the user is relocating
the tourniquet distally. If any indication is present, then the tour-
niquet is loosened and the wound assessed for bleeding.s7
Additional published guidelines for tourniquet conversion in-
clude the report of a 2003 Army expert panel that recommend
tourniquet conversion to hemostatic or pressure dressing if the
casualty is not in shock and conversion can be monitored regu-
larly for rebleeding; the panel recommended not to loosen the
tourniquet if there is an amputation or arterial injury or if the
tourniquet has been in place> 6 hrs.ss

YyHy a00 JaBJAYY OB’ A3KY

TCCC_Guidelines (2013) naka3sye, 110, mic/isi HaKJaJaHHS TYpHiKeTy, pe-
Bi3isi (MOBTOpHe OLIHIOBAHHSI) PeKOMEHI0BaHO Ha eTami Menaomnomora-
y-Iloai (TFC) i na erani TakEBak (TACEVAC) Meanonomory, i mo mo-
TpiOHO 5K y 3M031 MPOBECTH 3aMiHY [TypHIKETYy| — «KOHBEPCIIO» -- Ha 3yIH-
HIOBAaHHS KPOBOBWJIMBY 3a JOIOMOTOI0 TE€MOCTaTHYHOi abo aBimovoi
OB’ SI3KH, AKIIO €BaKYyaIlisl 3a MOTEPEIHBOI0 OIIHKOIO TPUBATUME JIOBIILE HIXK
nBi roauHu{ref.35}.

[Minpyunuk Penmxepa-Menuka (4-a penaxiis) BKIHOYA€E TPOLECAYPY KOHBEP-
cil TYpHHUKETY, 1 IepepaxoBye YOTUPHU MOKa3aHHs i1 KOHBepCii: 1) KpoBo-
BUJIUB 3YIIUHEHO, 2) TeMOCTATHYHA OB si3Ka € ePEKTHBHOI, 3) eBaKyallis
Oyne mosra (3a wacoM abo 3a BijicTaHHIO), a00 4) r03ep (TOH XTO Hagae Me-
JIOTIOMOTY) TEpPEeHAKIaae TYPHIKET AUCTANbHIIIE. SIKIIO0 Oymab-sKe i3 muxX
MOKa3aHb € TMPHUCYTHIM, TYPHIKET MOCIA0IOITh 1 MPOBOASATH OI[IHIOBAHHS
Y1 paHa KpOBOTOUMTH{I ef.37}.

JlonaTtkoBi omyOJIiKOBaHI BKa3iBKH 11010 KOHBEpCil TypHIKETY MOKHA 3HaM-
TH y 3BiTi ekcrieptHOi rpynu Apwmii [CIIIA] — Tam peKOMEHAYIOTh 3aMiHy
(kOHBEpCi0) TYpHIKETY Ha TeMOCTAaTHYHY ab0 JaBJsA4y MOB' 3Ky, SIKIIO IO-
CTpaXXJAJIil HE € y CTaHi MIOKY, 1 SKIIO MOB' 3Ky MOXKHA OyJe peryispHO
MOHITOPUTH HIOAO TOBTOPHOTO KPOBOBHJMBY. EKcriepTn pekoMeHIyBaiu
He po3cialiroBaT TYPHIKET, SKIIO Ma€ Miclle aMITyTallis ad0 YIIKOKECHHS
aprepii, ab0o SKIIO TYpPHIKET IJIKATh HAa KIHIIBII IICTh TOAMH abo
oureime{r ef.38}.
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<..>

Three criteria for tourniquet conversion to a hemostatic or pres-
sure dressing were selected for inclusion in this 2014 update to
the TCCC guidelines: the casudlty is not in shock, it is possible
to monitor the wound closely for bleeding, and the tourniquet is
not being used to control bleeding from an amputated extremity.
All three criteria must be met before considering tourniquet con-
version.

<...>

Tpwu [HacTynHi] KpuTepil 111 KOHBEPCii TYpHIKETY Ha reMoCTaTu4Hy abo 1a-
BISIYY OB’ 13Ky Oyno oOpaHo 1yt BKIroueHHsS y amneitt-2014 moxymeHTy
TCCC_Guidelines: [1] moctpaxaanuii He € y CTaHi MIOKY, [2] € MOKIUBICT
MPUCKITUIMBO MOHITOPUTH paHy MO0 [MOBTOpPHOI] kpoBoTedi, i [3] kpoBo-
CIIMHHUH TypHIKET 0yJI0 HaKJaJeHO He Ha KiHIIBKY i3 amIryramiero. Bei tpu
KpHTepii [0HOYaCHO| MycsATh OyTH BUKOHAHMMH, abM MOXHa OyJo IUIaHy-
BaTH KOHBEPCIIO TYpHIKETY.

16

Complications of tourniquet use

<..>

In general, complications of tourniquet use result from direct
pressure at the site of the tourniquet, venous congestion, rebleed-
ing from a partially occlusive tourniquet, or ischemia induced by
arterial occluson.

Direct pressure injuries are risked with narrower tourniquets and
higher tourniquet pressures, resulting in nerve palsy, vascular
injury, or direct tissue injury. Such iatrogenic injuries may be
minimized through the use of wider tourniquets at lower com-
pression pressures.42,43 Device selection has been instrumental in
reducing direct pressure injuries. TCCC guidelines and training
have aso recommended placement of a second tourniquet side-
by-side with the first if the initial application is ineffective,
thereby effectively widening the tourniquet, an innovation from
usersin the field that led Dr. John Kragh to clarify its usefulness
and to propose its implementation formally.ss Conversion to
wider pneumatic tourniquets, as is frequently done on arrival to a
surgical facility, may further reduce the risk of pressure injuries.

YekiaaaHeHH MO iX COPUYMHSE TYPHiKeT

<...>

B3arauti, yckiiagHeHHS Bil TYPHIKETY € pe3yJbTaTOM TaKUX MPUYHH: TPSIMUT
THUCK i TYPHIKETOM, BEHO3HUH 3aCTiid, TOBTOPHU KPOBOBWIJIMB CIIPHYUHE-
HUW HEJIOCTATHBOIO OKIIIO3IE0 i TYpHIKETOM, a0o imeMis CIpUIHHCHA
OKJTIO3i€r0 apTepil (apTepiit).

Pu3uk ymkopkeHb BHACHIZOK MPSMOTO THCKY € HAiOLTBII BUCOKHM SIKIIIO
BUKOPUCTAHO BY3bKUH TYPHIKET 1 CIPUYWHEHO BHCOKHUH THCK IiJ TypHIKe-
toM. lle mpu3BOMMTH M0 Mapaiidyy HepBa, YIIKOKEHHS COCYIiB, abo 10
OPSIMOTO  YITKOJDKEHHSI [M sIKUX| TKaHWH. Taki sSITPOreHH1 YIIKOKEHHS MO-
KHa MIHIMI3yBaTH, SKIIO BHKOPHCTOBYBATH OUTBII HIMPOKI TYpPHIKETH Ta
MeHIIUH THCK KoMmpecii {ref.42, 43}. AOu 3MEHIIyBaTH YIIKOJKEHHS, 3yMO-
BJICHI MPSIMUM THUCKOM, JOILUIBHO 3aCTOCOBYBAaTH aJCKBATHHI [/I0 CHTYyaIlii]
npuctpiii. Bkasziska TCCC_Guiddines, a Takox npakTHYHHNA IOCBiJ BYATh
TakoMy MPHUIHOMY, SK HAKJIAJaHHS e OJHOTO TYpHIKETY y Oe3rmocepenHiit
OJIM3BKOCTI 0 TEPIIOTo, SKIIO TOW MEepIIMi NPUCTPId HE € ePEeKTHBHUM
[mucrampHuit mynbc 1 KpoBOTeuy He 3ymuHeHo]. Taki <«iBa-TypHIKETH-
MOpYyY» Aaf0Th e(heKT MUPOKOTO TypHiKeTy. L{fo iHHOBAaIi0 BUHANIIIHN F03€e-
pU-TIPAKTHKH Yy MOJIbOBUX ymoBax. [lomani gokrop xon Kparx (Dr. John
Kragh) TeopeTn4HOo MOSICHUB MOLUIBHICTH IIBOTO MPUHAOMY i 3alPOTIOHYBAB
fioro odinianeHy iMruiemenTaiito{r ef.35}. KonBepcis [0Jb0BOro TypHIKETY
K.A.T.] na Outpln mupokuii nmHeBMaTHIHUI TypHikKeT [EMT], sik To wacrto
poOIIATE y IPUHOMHOMY XipypridHOMY BiIJIUICHHI, MOXE 1 TTOTO/1 3HU3UTH
PHU3UK TOMIKOPKEHb CIPUIMHEHUX THCKOM.
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Kragh et a in 2008 reported that 44 of 232 casualties with pre-
hospital applied tourniquets had persistent bleeding on arrival to
a combat support hospital and 43 of the 232 had persistent distal
pulses; these casualties experienced an increased morbidity and
mortality rate. The authors described the clinical progression as-
sociated with ineffective tourniquets. persistent pulse, venous
congestion, venous distension, rebleeding after a period of hem-
orrhage control, expanding hematomas, compartment syndrome,
fasciotomy, and death.1,19 These observations resulted in two re-
finements of the TCCC Guidelines in 2008: 1) the elimination of
the distal pulse on the extremity was added as a goa of tourni-
quet gpplication; and 2) the recommendation to use a second
tourniquet rather than overtightening the first tourniquet to
achieve both bleeding control and stoppage of the distal pulse.ss

VY nyomikanii Kragh et a (2008) #inerses, mo cepen 232 nopaHEHHX, IO
MajJ¥ TYPHIKET HAKJIAJCHHA Ha JOTOCHITaIbHOMY erami, y 44 BUmaakax
[19%] mana Miciie He3ymMHEHAa KPOBOTEYAa HA MOMEHT JJOCTaBKH y TOCIIITAIb
nepioi anku (combat support hospital), u y 43 i3 232 [18%] maB micrie au-
cranpHAN mynbe. Cepes IUX MOpaHeHNUX piBeHb MOPOITHOCTI Ta CMEPTHOCTI
OyB mizBuiieHMM. ABTOpH [3rajanoro mociimkenHs, {refl}] mepepaxosy-
I0Th KIIIHIYHI HACIIAKH IO € acOI[ifOBaHMMH i3 Hee(DeKTUBHIUMH TYpHIKETa-
mu — [1] HasiBHUIT nynbe, [2] BeHO3HMIT 3acrii, [3] posumpeni Benu, [4] mo-
HOBJICHHSI KPOBOTEYI MiCJIsl TIepiojy 3yMUHKH remoparii, [5] kommapTMeHT-
cunpoM (= GyrisipHuii curapom), [6] dacuiotomis, [7] cmepts {ref 1, 19}.
L1i cocTepexeHHs JIATIIM B OCHOBY pelaryBaHb 1o iX 0yno BHeceHo y Bka-
3iBky TCCC_Guidelines y 2008 poui: 1) 610KyBaHHS JHCTAIBHOTO MYJIbCY
Ha KIHI[BII OyJI0 10/1aHO, SIK METY HaKJIaJaHHS TypHIKeTY; 2) peKOMEHI0Ba-
HO BUKOPHUCTATH Il OJUH TYPHIKET, 3 METOIO 3YIIHHUTH KPOBOTEUY i 3a0I10-
KyBaTu JUCTAJIBHHUH ITYIIC — II€ Kpallle, HiXK <«I103aTsAryBaTH» NepIIni TypHi-
ket {ref.35}.
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Clinical evidence indicates that field tourniquet placement may
be effective but at the hospital or after resuscitation is begun, the
tourniquet may become ineffective due to an increase in the
blood pressure;z2 this loss of effectiveness during resuscitation
underscores the need for reassessment of tourniquet use so that
the tourniquet may be retightened or adjusted. New evidence
also indicates that initial tourniquet placement may be effective
but within a minute, muscle tension under the tourniquet may
lessen causing the tourniquet to become ineffective;4s this early
loss of effectiveness underscores the need for early reassessment
of tourniquet use so that the tourniquet may be retightened or
adjusted.

®dakTH KITHIYHOTO CIIOCTEPEKCHHS BKAa3YIOTh, 10 HAKJIaJaHHS TYPHIKETY Y
MOJILOBUX YMOBaxX MOXe OyTH e(eKTHBHUM, ajie y rocmitai abo mij Jac pe-
aHiMaIii TYpHIKET MOXE CTaTh Hee(EKTHBHUM, 3aBISKH MiABHIICHHIO
KpoB' siHOTO THCKY {ref.32}. Taka BTpara e(eKTHBHOCTI Mix Yac peaHimarii
MIJKPECITIOE BAXIUBICTh TIOBTOPHOTO KOHTPOJIIO, I Yac SKOTO TYpHIKET
MOXe OyTHM HaHOBO 3aTATHYTHM a00 HamamroBaHuM. HoBi daxtm Takox
BKa3yIOTh, IO TIOTIEPBaX TYPHIKET MOXKe OyTH €(pEeKTUBHHM, aje MPOTATOM
MepIIoi XBIWJIMHU HANpPYKEHHS M S31B MiJl TYpHIKETOM 3MEHIIYETHCS, BHA-
CIIJTIOK YOTO TypHikeT ctae HeedekTuBHUM {ref.44}. Ils panHs BTpara edek-
THBHOCTI MIJKPECIIOE€ HEOOXITHICTh PAHHLOTO TTOBTOPHOTO KOHTPOJIIO TYp-
HIKETY, a0 TypHikeTa 0yJ0 HAHOBO 3aTSATHYTO a00 HAJAIITOBAHO.
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Training must emphasize that tourniquets need to achieve both
cessation of bleeding and stoppage of the distal pulse and that
frequent reassessment is essential to maintain effectiveness of
the tourniquet. It is recognized that partial amputation and

[Tig wac BumIKOJy Tpeba poOUTH HATOJIOC, O TYPHIKETH MAKThH A0CATTH
0IHOYACHO 3YNNUHKH KPOBOBHUJIUBY, i 0JIOKYBaHHSI JUCTAJBHOIO MYJbCY,
i 10 YacTHii MOBTOPHUI KOHTPOJIb (PeBi3ist) € CyTTEBUM JJIsl YTPHUMAH-
Hsl edeKTHBHOCTI TypHikeTy. € BH3HAaHHMM, IO YAaCTKOBA aMITyTallisi, a
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isolated arterial injury may result in no palpable dista pulse,
while in many combat situations obtaining full exposure and re-
moving footwear to check pulses may be delayed; in such cases,
visibly confirming control of wound hemorrhage suffices. In
darkness, palpation for pulses may be more useful than observ-
ing for hemorrhage.

TaKOX 130JIbOBaHE YIIKO/DKEHHS apTepii MOXKYTh BUKJIMKATH BiICYTHICTH
JTUCTAIBHOTO IYIBCY. 3 iHIIOTO OOKY, y 0araTboX CHUTYaIlisix B 000 MOBHE
OTOJICHHS KIHIIBKH, a TaKOX 3HIMAHHs B3YTTS BiIKIaaaeThcs [Ha MOTIM]. Y
TaKuX BUMAKaX, Bi3yaJIbHOTO KOHTPOJIIO 32 3YIIMHKOI KPOBOBHUJIMBY 13 paHU
KoM J0ocTaTtHBo. [HaBmaku,] ¥ TempsiBi manmpmamis mysibCy MOXe OYTH
OLUTBII KOPUCHOIO, HIK Bi3yalbHE CHOCTEPEKEHHS 32 KPOBOBWIMBOM (reMo-
pariero).

20

Ischemic complications increase as tourniquet time increases.
There is no consensus on an absolutely safe duration for tourni-
quet use, however arange of 1-3 hours has been suggested, with
2 hours accepted as a useful guideline for safe usage during elec-
tive surgery.1,45-49

<..>

In genera, minimizing tourniquet time is the most effective
strategy to minimize the risks of tourniquet-related injury.
Minimizing harm is particularly important for those casualties
who may have had atourniquet placed for hemorrhage that is not
life-threatening, which may frequently occur during real-world
scenarios during CUF. While 2 hours is generally considered a
safe duration of tourniquet use, the CoTCCC supports conver-
sion of the tourniquet to a hemostatic or pressure dressing at the
earliest opportunity rather than routinely waiting 2 hours; this
2014 revison to the TCCC guidelines strengthens and clarifies
the recommendation to convert tourniquets as soon as possble
during the TFC or TACEVAC phases of care.

SIKmo 301MbIIyeThCS TEPMiH MepeOyBaHHS TYPHIKETY — 3pOCTa€ KUIBKICTh
imemiyHUX yckiamHeHb. [1logo abcomoTHO Oe3neYHoi TpUBAIOCTI TypHIKe-
Ty KOHCEHCYCY HE ICHY€, OJHa4e IIe MPUOJIM3HO Yy Aiarma3oHi 0JHOi—TPHOX
roauH. [1in 9ac e1eKTUBHUX XipypTiYHUX BTpY4aHb KOPUCHHM OPIEHTUPOM
T O€3METHOTO BXKUTKY BBa)KalOTh TepMiH aBi rogunm {ref.1, 45-49}.<...>

VY3arajibHEeHO, MiHIMI3yBaTu 4ac [nepeOyBaHHs| TypHIKETY [Ha KiHIIBII] —
e HalOUThII edeKTHBHA CTpaTeris MIOAO0 MiHIMi3amii PU3HKY YIIKOIKEHb
CIPUYHMHEHUX TYPHIKETOM. MIHIMI3yBaTH MIKOIY OCOOJMBO BayKJIMBO IS
TUX MOpPAHEHUX, KOMY Oylo HakJIaZeHO TypHIKETa y 3B S3Ky i3 TeMopariero
IO HE € JKUTTEBO-HEOE3NMEUHOI0 — TaKe MOKE CTaBaTHCh HEPINKO y peaib-
HOMYy creHapii Hamanas Mengonomoru-mia-Boraem (CUF). Xoua
JABITOAUHU BBaxaioTh OE3MEYHUM TEPMIHOM MepeOyBaHHS TYPHIKETY,
Kowmirer Ti-Ci-Tpu (en.Co-TCCC) nmiarpumMye nmpakTuKy KOHBepCii (3aMiHm)
TYpHIKETY Ha TeMOCTaTHYHY a0 NaBsidy MOB' 3Ky SIKOMOTa paHiiie — 3a-
MICTh TOTO, 1100 pyTHMHHO BHYiKyBaTH 2 roauHu. s HoBa penaxiis (2014)
BkaziBku TCCC_Guidelines nocuitioe i po3’ sCHIOE PEKOMEHIALIIO «3aMiHH-
TH TYPHiKeTH HAa OB fI3KY sikoMora padime Ha ertami TakTukaabHOiI-
Mennonomoru-B-Ilosi (TFC) ado na erami memgomomoru TakEBak
(TACEVAC)».

21

The CoTCCC has also considered the question of whether to
remove a tourniquet that has been used for prolonged periods
during TFC or TACEVAC care. It should be emphasized that if
tourniquet conversion has been attempted unsuccessfully within
2 hours of initial use, then repeated attempts at tourniquet con-
version are not recommended. In some cases, a second attempt

Komirer Ti-Ci-Tpu (en. Co-TCCC) Ttakox pO3IIsSSHYB MUTaHHS —
4YH 3HIMATH TypHiKeT SIKHil 3aJIMIIABCS HAKJIAJIeHU# MPOTATOM J0BIroro
yacy Ha erami TakrtukanbHoI-Menmonomoru-y-noni (TFC) abo Ha erami
mennonomoru TakEBak (TACEVAC). Tpeba HaroioCcuT HACTYIHE — SIKIIO
npotsrom /IBOX I'OAWH i3 mouaTKy 3acTOCYBaHHS KOHBEPCIIO TYPHIKETY
BXKEC HaMarajmcsi MPOBECTH, ayie 0e3 ycmixXy, TO MOBTOPHi cripobu KOHBEPCii
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to convert the tourniquet may be indicated, particularly if condi-
tions for wound management have significantly improved, how-
ever, in general, the need to attempt tourniquet conversion after
2 hours should only arise when earlier conversion was neglected
or impractical due to circumstances.

TYPHIKETY HE € PEKOMEHJIOBaHUMH. Y JNESKHX BUIAJKaxX, IOBTOpPHA crpola
3aMiHu (KOHBEpCii) TYpHIKETY MOXke OYTH MOKa3aHO, 0COOIHMBO SKIIO YMO-
BU U1 OOpOOKH paHH CYTTEBO MOKpaIumcsa. TUM He MEHI, SK Ha 3aral,
HEOOXiHICT, y cmpo0i KOHBEpCii TypHIKETY Micisi 2-X TOIUH MOXKe
3’ IBUTHCA SIKIIO PaHHIO KOHBEPCiIO HE 0YyJI0 MPOBEACHO 3a HENOTIAI0M, a0
00CTaBHHU IIOTO HE JI03BOJIUIIH.

22

Prolonged ischemia can result in irreversible damage to limbs
necessitating amputation.

Skeletal muscle ischemia-reperfusion injury results in accumula
tion of lactic acid and break down of cells with release of my-
oglobin, potassum, and other intracellular products into circula-
tion.s455 Release of tourniquets also causes transient hypoten-
sion, attributed to vasodilation of the reperfused limb and blood
loss.47,56 Myoglobinemia may result in varying degrees of kidney
damage beginning at the time of limb reperfusion, with gradual
progression of hyperkalemia and acidosis which may need to be
treated with renal replacement therapy.s4

The time length between ischemiareperfuson and life-
threatening hypotension or renal failure depends in part on the
volume of ischemic tissue as well as the temperature of the limb.
A published consensus opinion held that removal of a tourniquet
that has been in place longer than 6 hours without successful
conversion should not be removed until the casualty has reached
asurgical facility.ss

[MpononroBana imemis MOK€ TMPHU3BECTH 0 HE3BOPOTHHOTO YIIKOIKCHHS
KIHI[IBKH, SIKC BAMAaraTMMe aMITyTaiii. YIIKO/DKESHHS CKEJICTHHUX M'SI3iB 3a
MexaHi3MoM "imeMis-periepdy3is” MpHU3BOIUTH 10 aKyMYJIIOBAaHHS MOJIOY-
HOI KHCJIOTH 1 pO3pHBY KIIITHH, 31 3BUTBHEHHSIM Y KPOBOOOIr Miorno0iny, Ha-
TPit0, @ TAKOX IHIIUX BHYTPIMIHBOKIITHHHUX MPOoAYKTiB {I ef .54, 55}. 3usrTs
TYPHIKETY TaKOX BHKJIHMKAE€ TPAH3UTOPHY TIMOTEH3iI0, IO ii MOB'SI3YIOTH i3
BazOAUIATAIlIEI0 Yy penepdy3oBaHiil KiHIIIBII, a TaKOX i3 BTPATOI0 KPOBI
{ref.47, 56}. Miorno0iHeMisi MOXe MPHU3BECTH 0 HUPKOBOI HEIOCTATHOCTI
PI3HUX CTYIEHIB BaXKOCTI, sIKa TIOYMHAETHCS i 9ac perepdysii KiHIIBKH,
13 MTOCTYNOBUM HApOCTAHHSM TilepKaTiEMIi Ta alua03y, 0 MOKE BUMararu
JTiKyBaHHs HUBIXOM 3aminu HuUpku {ref.54}. Ilpomikok vacy Bin imemii-
penepdysii i MOABOIO KUTTEBO-HEOE3MEUHOT TimOTeH31i a00 HUPKOBOI HEIO-
CTaTHOCTI 3aJIC)KUTh YaCTKOBO Bifl 00’ €My iIIeMi30BaHOT TKAHWHU, a TaKOXK
BiJl TeMreparypu KiHIIBKH. JlOCATHYTO 1 OIyOJiKOBaHO KOHCEHCYCHE CY-
JOKCHHS — «SIKIO TYPHiKeT 3aJMIIaBCs HA KiHIIiBIN 0BIIe Hixk 6 roauH,
0e3 ycnmilmHOI KOHBepcii, T0 Takuii TypHiKeT He cJil 3HiMaTuU paHilue,
Hi’K OpaHeHOoro Oy/e 10CTaBJIEHO Y Xipypriunmii 3akaan» {ref.38}.

23

<..>

there is no absolute time at which amputation of an ischemic
limb isinevitable, however, as a general rule, the risks of muscle
death, rhabdomyolysis, compartment syndrome, and limb loss
increase after 3-4 hours of ischemia, and there is a high rate of
irreversible limb damage after 6 hours. Due to the risks of rhab-
domyolysis, shock, and renal failure with progressive hyper-
kalemia and acidosis, we suggest that tourniquets that have been

He icHye aOCONMOTHOTO TEpMiHY, KOJHM aMITyTallii iMIeMi30BaHOi KiHIIBKA
BXKEC HEMOKHA YHHKHYTU. THM HE MEHIIe, K 3araibHe NPaBWIIO, PU3UK 3a-
rubeni M’ s13iB, pabIoOMioi3icy, KOMIIAPTMEHT-CUHAPOMY ((PYTISIPHOTO CHH-
JpOMY), 1 BTpATH KiHIIIBKH — 30UTBINYIOTHCS Ticis 3 — 4 roauH imemii, a mic-
751 6 TONMH ICHYE BHUCOKHMH PU3WK HE3BOPOTHOTO YIIKOKEHHS KiHIIIBKH.
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in place for longer than 6 hours should not be removed outside
of a closely monitored setting, preferably with laboratory capa-
bility.

Future reductions in tourniquet-related complications may be
achievable through improved training that minimizes use of non-
indicated tourniquets, that recognizes and corrects ineffective
tourniquets, and that minimizes the duration of ischemiathrough
early conversion of tourniquets to hemostatic or pressure dress-
ings in the TFC or TACEVAC phases of care. In addition, an
ongoing commitment to refining tourniquet designs may further
minimize tissue damage and more reliably occlude arteria in-
flow.

BignoBigHo 10 pu3uKy pabaoMionisicy, IIOKY, a TAKOXK HUPKOBOI HEJIOCTAT-
HOCTI 13 TiMepKaTIEMIEI0 Ta auA030M, MU 3ayBaXKyEMO, IO TYPHIKET SIKUMA
3aJTMIIABCS Ha KIHITBIN goBiie Hik 6 rogud, HE MOXKHA 3Himatu ne-Oynp,
KpiM SIK y 3aKJIajii 32 YMOB HaIPY)KEHOTO CIOCTEpEKEHHs, OakaHo 13 3ary-
YeHHSM Jlaboparopii.

Y Mait0yTHROMY 3MEHIIUTH KUIBKICTh YCKJIAJHEHb, BHKJIMKAHUX TYypHIKe-
TOM, MO>KHa Oy/Ie 3aB/ISIKH IMOKPAIICHOMY BHIIKOJTY, III0 MiHIMi3yBaTUMe Ha-
KJIaJaHHsI He_ITI0Ka3aHUX TYPHIKETIB, BBEAE Y HOPMY PO3IMi3HABaHHS Ta KO-
peryBaHHS He_e(EeKTHBHUX TYpPHIKETIB, 1 MiHIMI3yBaTUME TPOTSIKHICTh
imemii MUIIXOM paHHBOI 3aMiHU (KOHBEpCii) TYpHIKETIB Ha T'€MOCTATHYHY
a0o0 nmaBisiuy 1oB’ 53Ky Ha etamni TaktukansHoi-Mennonomoru-y-roni (TFC)
a0o Ha erami meamonomoru TakEsak (TACEVAC).

MoITMBO, BIACTBCS JOCATHYTH TTOKPAIICHHS Y KOHCTPYKIIii TypHIKETIB, 110
TaK0’X MIHIMI3yBaTUMe YIIKO)KEHHsI TKaHHH 1 JOCATaTUME HaIiHHOT OKITIO-
311 apTepiaJbHOT KPOBOTEUi.

<...>

* [IpumiTka: 1e npuOJIM3HO MOJIOBUHA CTATTI.
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