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[lpobriema He B TOM, Yero Bbl HE 3HaeTe...
A B ToM, B 4eM Bbl yBepeHbl Ha 100%. Ha camom gene Bce
abCconTHO He Tak!

Mapk TBeH




Cucrtema remocTasa
OyHKL UK

 AKTMBaLMS KOArynsumoHHbIX MeXaHM3MOB B
OTBET Ha NoBpeXaeHne
 [MpenoTBpalleHne COHTaHHOW Koarynsauum

« BoccTtaHoBneHue TkaHeBOW nepdy3nm nocne
3aBepLUEHMNA nNpoLecca 3aXXMBNeHUs paHbl

(bnbprnHonN3)



UacTtble 3abnyxaeHus

« Cnctema remocTasa BKIHo4aeT B cebs
TOJIbKO TPOMOOLMNTBLI N (PaKTOopPbI
CBEpPTbIBAHUA

« Cncrtema remocTtasa Hy>XHa
MCKNIYNTENBHO And TPoMbOoobpa3oBaHUA



oTanbl remocTasa

- [lepBUYHbLIN remocTas. MecTHagd
BA30KOHCTPUKUNA & dopMUpoBaHmNE

TpoMOoLMTapHOU NPOOKK

- BTOpn4yHbIM remocTas -

- DnbpunHONKN3



[ emocTas gng YamHuMKoB?

HAEMOSTASIS
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A DIAGNOSTICA STAGO




Celi 2003

B Platelets Fibrin + TF Platelet + fibrin
W Tissue factor M Fibrin [ ] Platelet + TF + fibrin
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[[emocTas: knrouyesble (PAKTOPLI




Cuctema remocrtasa B nokoe: UHULUATOPbLI
U KOPAKTOPLI OTAesIeHbI UHTAKTHBIM
3HAOTeNMem
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CuctTema remocTasa B nokoe:
AHTUKOAryfISHTHLEIE (PYHKUUU SHAOTEenNus
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« ®aktop Von Willebrand

— Tpurrep
- CBA3biBaeTcA ¢ cybaHAoTeNMarnbHbIM KofinareHom g
- PacnyckaeTca noa Aoeuctenem T~~~

NPUCTEHOYHOro AaBJfieHUs NOTOKa KPpoBU
— MexaHu3m gencreus
« 3axBaT M aKTMBauUuAa TPOMOOLUTOB

« TpombouuTbl
— Tpurrep
« CBsa3biBatoTcs ¢ VWF & KonnareHom
 TpoMOMH + ayTOaKTUBaLMA
— MexaHuam gencreus

- 3axBaT opyrux TpomMoouuToB —
dopMupoBaHme TPOMOOLMUTAPHOroO CrycTtka

« PochonnnuaHasa NOBEepPXHOCTb ANA KoarynsauyuoHHbIX
KOMIMJIEKCOB

@akTop Vlla
— Tpurrep
« CBsAi3biBaeTCH C TKaHeBbIM (hakKTOpoOMm 4
— MexaHun3sm peucrTBus
¢ DH3UMaTMUYECKaa MHULMaLUUA Koarynsaumm




[ emoOCTa3s «B NOKOey»

B Hopme nna3ma coaepXuT:.
- AKTMBHbIE nenTuabl
- Komnnekcbl TPOMOUH-aHTUTPOMOWH
- D — aumepsbl



[louemy KpoBb B MHTAKTHOM cocyae
He cBEpPTbIBAETCA?

« QaKkTopbl CBEPTLIBAHUSA LIMPKYIUPYIOT B
HeaKTMBHOWU doopMe

e JHOOTENUU NpeaoTBpallaeT KOHTaKT
MHNLUMATOPOB C TPOMOOreHHbIM TKAHEBbLIM
doaKToOpOM U KomnareHom

* BbICTPLIN NOTOK KPOBU yaansaeT
aKTUBUPOBaHHbIE paKTOPpbI ANA UX
narnbHeuLwWwen MHakTuBaumm B neYeHu



[lepBUYHbLIN rEeMOCTAa3

dopmupoBaHue
TpoMbOLIMTApPHOro Crycrtka



pOCBeT COCyAa

VWEF
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. TkaHeBOU PaKTOp
TTospexaeHHaa cocyaucTas cteHKa



VWF aktnBupyetca oron€EHHbIMU KOAAr€HOBbIMMU
BOAOKHAMW + U YCUAEHUEM MPUCTEHOUYHOIO NOTOKa B
MEeCTe NMoBpPeXAEeHUA

YcuneHue
noTokKa




lumen

Collagen

TTepBuuHbIU remoctas: TpomboumutTapHaa npobka
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With injury, VWF adheres to vessel With shear, VWF multimers uncoil, platelets adhere and
subendothelial matrix. become activated,

Activated platelets expose phosphatidyl Bleeding ceases by platelet-fibrin plug sealing vascular
serine and bind FVIII to facilitate clotting. injury and is followed by thrombolysis and tissue repair.




AKTUBaLMA 1 arperaymsi TPoOMOOLIMTOB

OroneHne NoB-TM dHOOTENUS

|

KoHTaKT TpOMOOLUTOB C KOSiareHoMm

|

“akTnBauymsa”

|

OcBoboXaeHne coaepXMMoro LUuTonnasmaTUdeckmux rpaHyrn

YyCUINNBAET arperaumio & Ba30KOHCTPUKLMS
aKTuBaLuto TpomoouunToB T BbicBODOOXOEHME ADP un3

TPOMOOLIMTOB



[lepBUYHbLIN rEeMOCTA3




TpombouuTbl B NOKOE 1 Nocrne
aKTMBaLunu

Resting platelets are smooth and disc shaped (leff). Activated platelets have an irregular shape
with many profruding pseudopodia.
(hitp:ilvwew. perfusion.com/perfusionfarticles/general/3905-platelet-anatomy!)



[lepBMYHbIM remMocTa3s

e Heobxoanmble KOMMOHEHTbI:
— KonnareH
— TpoMOOUUTHI

— paktop Von Willebrand

« [locTaToyeH npu NoBpexXaeHnn cocygoB Manoro
anameTpa

— KpPYMHble cocyabl TpebyoT ctabunmsaumm (ondpuH)



OueHKa nepBUYHOro remocTtasa

« KonnyectBeHHaqa — KOHLIeHTpauugd
TpombouunToB ( 10%/n)

 KauecTBeHHaq:
- T3l
- PFA-100™



Ponb TpomMboumnToB

* TpombouunTbl ABNAKTCA HanBaXXHENLLINM (PaKTopomMm,
onpenenawmm CKOpoCTb OPMNUPOBAHNA U KAYECTBO KPOBAHOIO
CrycTtka
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Larsen OH. et al., Ann Hematol. 2007 Mar:86(3):217-21



BTOpUYHLIN remocTas




BTOpWYHLIN remocTas

* «Knaccunyeckaa» teopusa — BHELLHUN U
BHYTPEHHUU NyTb — 1969 T.

« «CoBpeMeHHasa» KrneTo4yHaa Teopus —
2002 .
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B HacToswee Bpems boree
aKTyaribHa «KneTto4YyHasi Teopus
remMocTra3sa»

Hoffman M, 2001
http://atvb.ahajournals.org/cqi/reprint/26/1/41



http://atvb.ahajournals.org/cgi/reprint/26/1/41

thrombin generation

Initiation

activates
various factors

Fibrinogen "

Thrombin

.\A. Thrombin

Amplification
Va
Xa
Propagation

Prothrombin

Hoffman M & Munroe DM. A cell-based model of hemostasis.
Thromb Haemost 2001; 85: 958-965



NHnumnauns




MHnunauyms (npoaormkeHue)
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_ Tissue Factor Cell

2 OCHOBHble @-uun koMnnekca (TF-Vlla):
1) akTnBauus gakrtopa X - X — Xa
2) akTuBaumsa gakrtopa IX - IX — IXa




MHnumaumnsa (pesrome)

HauynHaeTcsa Ha noB-Tn TP-KNeTokK
[‘eHepauunsa HebonbLLOro Kon-sa TpomMmbuHa
3aBepLUeEHNE aKTBaLMM TPOMOOLIMTOB
Aktnsauusa ¢V un OVl

daza nHmumaunn 3aBepLiaeTcsa noa
Bo3aeuctesmem TFPI



AMNnnunkauuns




PacnpocTpaHeHune




Thrombin

activates
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doTo PmnbpmnHOBOM CETKN, cAaenaHHas C NMOMOLLbIO
CNeKTparbHOro 3yIeKTPOHHOIro MMKpPocKona




Koarynauua

e HaynHaeTcsa ¢ koHTaktTa ®VIin To

* [NpnBOAUT K 0OpasoBaHno PMOPNHOBON
CETKU, KOTOopasa ctabununanpyer
NepBUYHY0 TPOMOUHOBYIO MPOOKY

* Onpepgenstowmmn akTtop obpasoBaHUs
donbpurHa — « TPOMOUHOBbLIN B3PbIB»

* HapylweHua koarynaumm (H-p remodounums)
— NMepBUYHble HapYyLUEHNS reHepaumn
TPOMOUMHA



«BTOpUYHBINY remocTas — Aeno3nums
donbpuHa npmBoauUT K 0O6pa3oBaHUIO MATKOro
Tpomba




3a4yeM HY)XeH «TPOMOWHOBbLIV B3PbIB» ?

« ObpasoBaHue cryctka nponcxoaunT B
Ha4anu oasbl pacnpocTpaHeHus, Ho:

- bbicTpoe obpasoBaHue TPOMOMHA NPMBOAUT K
reHepaunu bonee ctabusribHOro, NIOTHOro CrycTka,
YCTOMYMBOro K onbprnHOnnay.

- bonbwmne Kon-Ba TpomMbuHa Heobxoaumbl Ans
nogasneHust pubpunHonunaa (aktnsauma TAFI).



Koarynonatunm xapaktepusyrTcsl OTCYTCTBUEM
«TPOMBMHOBOIO B3pbiBa», YTO NPMBOANUT K 0Opa3oBaHUIo
MSAKON, Xpynkon dondpmMHOBON CETKU




Kneto4yHas Teopua NpU3HaET
Hannyne «Hapy>XHoro» u
«BHELUHEro» nyTn, HO
CYLLECTBEHHO UX Moandpunumnpyet
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MexaHu3m gencrteugd r-Vila




dVii/Vila

KoHueHTpauusa B nnasme: 10 HM

1% B akTuBupoBaHHoU doopme PVlla: 0.1
HM

[MpucoeanHeHune OVIlI kK TO npusoanT K
YCUIEHUo ero aktueaumm B 2 107 pas

NHpy3una PVII besonacHa
MHpy3na T netanbHa



Characteristics of
Coagulation Factors

Fibrinogen 72-120 2,000-4,000
Prothrombin 60-70 100-150
v 12-16 5-10
3-6 0.5
8-12 0.1
4-5
8-10
5
X1l 30
Protein C 4.5
Protein S (total) 25
Tissue Factor
Thrombomodulin
Antithrombin 150-400

Tissue Factor

Pathway Inhibitor




Perynauunsa remocrtasa

HeKoHTponupyembin remocTas
noTeHUManbHO NeTanex

Koarynsiumsa aktuBupyeTca TOMbKO MO
HEeobXoaANMOCTU

OrpaHn4ymBaeTCcH TOSIbKO 00NnacTbio
COCYANCTOro NoBpeEXaeHUS

HegocTtaToO4YHOCTb aHTUKOArynsiHTHbIX
doakTopoB BbI3bIBAeT TPOMOO3



TepMunHayma koarynaumm

B ocHOBHOM npoucxoauT Ha MnoB-Tu
oHOoTennanbHbIX KNeTok

AHTUTPOMOUMH CBSA3aH C renapaHamMy Ha CTEHKaxX
COCy[OB
- HenTtpanuayer lla, Xa nta

[TpoTenH C akTnBmpyeTcda Ha TpombomMoayrnmHe

- nHaktusmpyet Va n Vllla
- ABngaeTca koaktopom [lpoTtenHa S

Bce a1 pakTopbl 00pa3yoT «KOsbLOo
be3onacHOCTU» Ha NOB-TU HOPMAaribHOro
9HAOOTENMUSA, OKpYXKas 30HY Koaryrnsumm



MexaHn3mMbl KOHTPOMA remocTasa

Blood vessel Endothelial cells Fibrin Acivated platelets

APC: activated protein C

1) TF pathway inhibitor AT : antithrombin
_ GAG: glycoaminoglycans
2) Protein C system T - thrombin
3) Antithrombin (e.g. AT III) PC : protein C
S :protein S
4) Glycoaminoglycans TF : tissue factor

TM : thrombomodulin



« TpeTu4HbI» remocTas — garibHeuwas
KoHconuaaums Tpomba n Havano
domnbpmnHonmnaa




dnbpnHonuns
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CBA3b MEXOY reMoCcTa3oMm U

dondpuHoNn3om
PC TAFI
PROTHROMBIN l‘ g l PLASMINOGEN
%4— APC | TAFla —> %
l1a/TM
THROMBIN PLASMIN

| |

{ COAGULATION N, FIBRINOLYSIS H




dnbpunHonns

OUOPUHONMN3 UHULIMNPYETCH NO Mepe
obpa3oBaHus Tpomba

AKTMBaLMA NnasMmMHOreHa orpaHn4yeHa
HenocpeacTBeHHON BMM30CTbIO TPOMba

HekoHTponmpyemblin dOUOpUHONIN3
NPUBOAUT K YCUITEHUIO KPOBOTEYEHMUS

dunbpuHonuna perynmpyetca TAFI n
aHTUNNasMMHOM



[emocTas - pe3tome

dopmupoBaHue nepBUYHON TPOMDOLIMTAPHOU NPOOKK

[‘eHepaunst TpombunHa
— WMHnymauma Ha Td-kneTkax

— «TpomMmbunHOBLIN B3pbIB» (dpa3za pacnpocTpaHEHUS) HA NOB-TU
TpoMOOLNTOB

— Komnnekcbl Ha hochonmnnaHbIX (KNEeTOYHbIX) NOB-TAX
dnbpurHoBas ceTka cTabnnusanpyeT TpOMOOLINTAPHYIO
NpobKy
LanbHenwaga ctabunnsauns pubpuHosoun cetkmn OXII|

NHrmbuuma domnbpuHonunsa (TAFI)



Y4TO HY>XHO 3HATb O
KoarynonaTtunsax?

HapywieHne obpasoBaHmnst TPOMOUHA

BpoxageHHoe [TpnobpeTeHHoe



BpoXxOeHHble HapyLLeHUsA
remMocrasa

* HapyweHuna dpyHKLmK:
- cocyaoB
- TPOMOOLMNTOB
- AKTOPOB CBEPTbIBAHUSA



KXMUMO3bI VS. NMEeTEXNN




BpoXXOeHHble cocyaucTble
HapyLLEeHUS

CuHpgpom Ehler’'s Danlos
Osteogenesis Imperfecta
Pseudoxanthoma Elasticum
CuHapom MapdaHa

HacnenctBeHHas remopparndeckas
TeneaHrnakTasus



* BpoxgeHHble HapyLueHns d-Lun
TPOMOOLINTOB:
- cuHagpom Wiscott-Aldrich
- bonesHb oH BunnebpaHara

* BpoxgeHHble HapyLleHns -poB
CBEPTbIBAHUA:
- 'emodpounnua An B



[TpnobpeTeHHbIE HapyLLEHUS

Jlek. npenapaTbl

TpaBma

MaccunBHaa paHeBasa NOBEPXHOCTb
[ MnoTepmMmuns

[[femoaunouns



AHTUKOArynsaHTbl

AHTUTPOMOOUMTAPHbLIE NP-Tbl

- aHTUKOArynsHTbl, BO3AeNCTBYIOLLUE
Ha dbopMUpOBaHUE NEePBUYHOUN
TPpOMOOLMTAaPHOWN NPOOKU

AHTUKOArynsiHTbl, BO34eUCTBYIOLLUE

Ha chbopmupoBaHme pPOpPMHOBOU NPOOKU
(koarynsaumMoHHbLIN KacKkan)




arachidonic acid

l cyclooxygenase

prostaglandin G,

l peroxidase
prostaglandin H,

prostacyclin thromboxane
synthetase synthetase
prostacyclin thromboxane A,
| |

PG F,, thromboxane B,




Medications that Affect Platelet Aggregation

Drug Site of Action = Route  Plasma  Metabolism Antidote Stop Before Prolongation Indication
Half-life Procedure of PT/PTT

Aspirin Hepatic Treatment and
secondary pre-
vention of AMI

and stroke
Dipyridamole Adenosine Hepatic None 24 hours PVD
Clopidogrel  ADP Hepatic None 5 days CAD/PVD
Ticlopidine ADP Hepatic None 10 days CAD/PVD
Abciximab GPIIb-Illa Renal None 72 hours ACS/PCI
Eptifibatide GPlIb-llla Renal None 24 hours ACS/PCI
Tirofiban GPllb-llla Renal Hemodyalisis 24 hours ACS
COX = cyclooxygenase IV = intravenous CAD = coronary artery disease
ADP = adenosine diphosphate AMI = acute myocardial infarction PCI = percutaneous coronary intervention

GP = glycoprotein PVD = peripheral vascular disease ACS = acute coronary syndromes




Non-steroidal Anti-inflamatory Medications

Drug

Piroxicam
Indomethacin
Ketorolac

Ibuprofen

Naproxen

Diclofenac

Rofecoxib
Celecoxib

Site of
Action

Route

Oral
Oral/Supp
Oral/lV
Oral

Oral

Oral

Oral

Plasma
Half-life

50 hours

5 hours

5-7 hours

2 hours

|13 hours

2 hours

10-17
hours™*

Metabolism Antidote

Hepatic
Hepatic
Hepatic
Hepatic
Hepatic
Hepatic

Hepatic

COX = cyclooxygenase; COX |-2 inhibitors affect platelet aggregation
Supp = suppositories
IV = intravenous

*half-life is dose dependent with larger doses having a longer half-life

Stop Before Prolongation
Procedure of PT/PTT

10 days

48 hours
48 hours
24 hours
48 hours
24 hours

None




[lpenapaTthbl, BNudaoLine Ha
remocTas

* AHTUKOArynaHTbl — Npenaparhl,
BMAOLLME HA KoarynauMoHHbIN Kackan,
- AHTaroHuncTbl ButTammHa K

- ['enapuHsbil
- MHrmbuTopbl TpomMbmHa npsimoro
nencteus (fondaparinux n danaparoid)



Anticoagulants and Thrombolytics

Drug Site of Action ~ Route Plasma Excretion Antidote Stop Before Prolongation Indication
Half-life Procedure of PT/PTT

Unfractionated lla/Xa 1.5 hours Hepatic Protamine No/Yes Thromboembolism
Heparin Thromboprophylaxis

LMWHs Xa 4.5 hours Renal Protamine 12-24 hrs No/No Thromboembolism
(partially) Thromboprophylaxis

Streptokinase Plg 23 min Hepatic Antifibrino- Yes/Yes AMI, PE
lytics

t-PA Plg Hepatic Antifibrino- Yes/Yes AMI, PE
lytics

Oral Vitamin K Hepatic Vitamin K Yes/No Thromboembolism
anticoagulants  dependent rfVila Thromboprophylaxis
factors PCCs
Plasma

t-PA = tissue plasminogen activator LMWH = low molecular weight heparin AMI = acute myocardial infarction
IV = intravenous rFVlla = recombinant factor Vlla PE = pulmonary embolism
SC = subcutaneous PCCs = prothrombin complex concentrates Plg = plasminogen




[lepnonepaumnoHHoe BegeHne 6orbHOro,
NPMHUMAaIOLWEro aHTUKoArynaHThl
(NpakTuyeckme acnekThbl)

* [TauneHT 69-T NeT HanpaBneH Ha
KOHCYnbTaLWo aHecTe3nonora no noesoay
naHMpyemMoun 4yepes 2 Hegenu onepauun
TYPIT

* [lpnHnmaeT BapdapuH no nosogy MA. B
aHaMHe3e — rmnepToHmnyeckast 0onesHs.




i Oonily guy's
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Bonpochl

Kakue pekomeHgauum no nosoay sapdpapuHa
HeobxoaumMo gatb DONbLHOMY K NoYemy?

Hy>XHO-NM Ha4YnHaTb Tepanuio Apyrmmm
aHTUKoarynsiHTamu B nepuonepaumoHHOM
nepuopne”?

byoeTt-nn BNuaTb BapdapuH Ha BbIOOP
aHecTe3nun?

Korga Mo>KHO BO30OHOBUTbL NPUEM BapdapuHa?






Kakon ypoBeHb aHTUKoarynauum gonyctum
nepen onepaunen?

o Crtomartonorus — MHO 2-4. OTtmeHbl BapdapuHa
He TpebyeTcs.

» Onepauun ¢ MMHUMarIbHbIM PUCKOM
KpoBoTeYyeHusa (odptanbmornormsa) — MHO 2.5.
OTMmeHa 3a 2-3 aHS, NMbo CHMXeHue 003bl A0
nonyyYeHna HeobxoanMoro ypoBHS
aHTUKoarynsuun.

« Onepauunn ¢ BbICOKUM PUCKOM KPOBOTEYEHUS
(Bce octanbHble) — MHO 1.5. OTmeHa 3a 3-4
OHA 00 onepauunu.



[TauneHTbl rpynnbl BbICOKOrO puUcKa, KOTOPbIM Heobxoanma
aHTUKoarynauma B nepuornepaunoHHoM nepmoae
(nnaHoBas xmpyprus)

 MA c nopaxeHnem MUTpanbHOro
KnanaHa/HapyweHuem dp-ummn JIK

 MA c TpomMb0oaMBDONNYECKNM OCITIOXKHEHNEM 3a
nocnegHue 12 mecaues

* MckyccTBeHHbIN KnanaH

« BeHo3Hasi TpomMboambonua 3a nocnegHme 3
Mecsua

* [loBTOpHasa BEHO3HAsA TpoOMbOaMbonus
* Hanuuyune kaBa-punbTpa
* AHTUOCHONUNUAHLIN CUHOPOM



OKCTPEHHAas XUpyprua u
aHTUKoarynauns

MHO npu noctynneHuu

Ecnn MHO > 1.5 — B/B 1Mr ButamuHa K, nnu
npoTpomMbuHoBbIN Komnrieke 30 ea/kr, ecnun onepauuns
nokasaHa B TedeHnn 4-6 .

[Tpyn aKTUBHOM KpOBOTEYEHUE, MOXET ObITb
PaccMOTpPeEHO 3amelleHmne oobema C3I1 15 mn/kr

[ayneHTbl C MICKYCCTBEHHBIMW KIlanaHamu JOMMKHb
KOHCYITbTUPOBATLCS KapaVOIOroM.

Heobxoanmo nooutbca MHO < 1.5

KoHcynbTauus rematonora, ocobeHHO ecnu 60sibHOM
TaKKke NpuHUMaeT aHTUTpoMOBoLUTapHbIe npenapaThbl.



OKCTPEHHasa xmpyprmusa — n/o nepuoa

Y rpynnbl BLICOKOIO pucka — Ha4yano UHQYy3nu
HedpaKLNOHMPOBAHHOIO renapuHa (6onc He
TpebyeTca!) yepes 6-8 nocrne oKoOHYaHUSA
ornepauunm

AYTB 4epes 4 yaca nocne Ha4yana MHQY3nW.
MoooepxaHne AYTB B npegenax 1.5-2.5

Ecnn Heobxoamnma peonepauns — ocTaHOBKa
renapuHa 3a 4 4yaca. Ecnm HeT BpeMeHU —
npotamuH 25-50 mr.

Bo3obHoBNeHMEe Npnema BapdapuHa Ha crea.
cyTkW. [pogonxeHne nHdy3un renapuHa go
aoctmxeHua Tpebyemoro MHO.



MICTOYHMKM MHOpMaLIMK NO aHTMKOoarynauum B
nepuonepaunoHHOM nepmoae

British Committee for Standards in Haematology
(BCSH), Haemostasis and thrombosis current
guidelines:

- (2008) Guidelines on the assessment of bleeding risk
prior to surgery or invasive procedures

- (2007) Guidelines for the management of patients on
oral anticoagulants requiring dental surgery

- (2007) Safety indicators for inpatient and out patient
oral anticoagulant care

- (2006) Guidelines on oral anticoagulation (warfarin):
third edition - 2005 update

American Society for Regional Anaesthesia:
- Horlocker et al. 2003



N cCbINnKMN...

http://www.bcshqguidelines.com/pdf/Coagscreen200107.p
df

http://www.bcshqguidelines.com/pdf/WarfarinandOralSurg
ery26407.pdf

http://www.bcshquidelines.com/pdf/anticoagulant 31080

6.pdf
http://www.bcshquidelines.com/pdf/OAC quidelines 190
705.pdf

http://www.asra.com/consensus-statements/2.html



http://www.bcshguidelines.com/pdf/Coagscreen200107.pdf
http://www.bcshguidelines.com/pdf/Coagscreen200107.pdf
http://www.bcshguidelines.com/pdf/WarfarinandOralSurgery26407.pdf
http://www.bcshguidelines.com/pdf/WarfarinandOralSurgery26407.pdf
http://www.bcshguidelines.com/pdf/anticoagulant_310806.pdf
http://www.bcshguidelines.com/pdf/anticoagulant_310806.pdf
http://www.bcshguidelines.com/pdf/OAC_guidelines_190705.pdf
http://www.bcshguidelines.com/pdf/OAC_guidelines_190705.pdf
http://www.asra.com/consensus-statements/2.html
http://www.asra.com/consensus-statements/2.html
http://www.asra.com/consensus-statements/2.html

Koarynonatus, cBsa3aHHada C
MaCCUBHOW TpaHCy3neun:
naHoBaa XMpyprua vs. TpaBma



The “road to coagulopathy™

Microvascular Bleeding
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Vox Sanguinis (2005) 89, 123-127

Université I'H’I TranStus 1011
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Koarynonatus B nnaHOBOW XUPYPrun 1 npu

nonnTpaBme

[TnaHoBaga xupyprus TpaBma
Havyano maccmBHOMU HeoTnoxHoe MoxeT cunbHO
TpaHcdy3nu BapbupoBaTb
Bonemuyecknu HopmoBonemus [MnoBonemMmuns & LWOK
cTaTyc; Hann4yue Loka
Temnepatypa HopmoTepmug [Mnotepmus
MOHUTOPWUHT [MpooomkatoLmncs C cyLecTBEHHbIM
remMocTasa KOHTPOJSb Oono3gaHnem
TkaHeBoOe KoHTponupyemoe MaccunsHoe u
noBpexaeHne HEeKOHTponupyemoe
KoarynonaTM;l OTHOCUTENBLHO NPOCTOM KomnnekcHasi, MexaHmam go

MEXaHN3M: CHUXEHNE KOHUa HesiceH: no tuny «[ABCy,

KOHLEHTpaunmn g-pos rmnepdndpmnHONM3?, 4YTo-TO

CBEPTbIBaHNA ewe?




OCHOBHbIE MPUYMHbI KoarynonaTtum npu
nonMTpaBMe

« KpoBonoTeps
* [loTpebneHune TpoMOOLUTOB U P-POB CBEPTLIBAHUS
« PasbaBneHune TpoMOoUUTOB U p-pOB CBEPTLIBAHUS

* HapyweHune doyHKUnmM TpoMmooumnToB U do-poB
CBEPTbIBAHUS

* YcuneHue dnbprnHonunsa

« HapylueHus koarynsuum, cBsi3aHHble C BBEAEHNEM
KONonaoB

 [nnotepmug
* [vnokanbumemund

D. R. Spahn, R. Rossaint, BJA 2005 95(2):130-139



«JleTanbHaa Tpuaga» - B3aMoAencTBMe KoarynonaTtuu,
aumgosa 1 rmnoTepMum nNpu NonuTpaBme

Coagulopathy
& I!,\
Acidosis
Severe trauma | —s | Bleeding | —p Tissue_r ‘/’
hypoxia
\ /I Hypothermia
_ Dilution of
Colloidand coagulation factors
crystalloid infusion and platelets
Massive RBC /
transfusion

D. R. Spahn, R. Rossaint, BJA 2005 95(2):130-139



«Hy 4TO ke Ham genarTb,
roaxgaHnH beHgep?!»




Llenn MHTEHCMBHOWU Tepanun Ha paHHUX aTanax
(0O OKOHYaTEeNbHOro KOHTPOSA UCTOYHKUKA
KPpOBOTEYEHUA)

KoHTpornb Hag AbixaTenbHbIMU MYTAMU U BEHTUNALNEN
BbICTPbIN KOHTPOSIb KPOBOTEYEHUS

Alcuct 80-100 mmHg

JKcnpecc-aHanna KpoBu, rasbl, COBMeLLeHNe
OrpaHu4yeHne Ncnosib30BaHUA KpUCTannonaos

['emaTokput 25%—-30%,; TpaHCPy3una 3p. MacCbl HA paHHUX 3Tanax
(BKrtovasa HecoBMeLLEHHYO O -)

PaHHaa TpaHcysna C3M1 ¢ uenbio nogaepxaHnsa «HopmMarbHOM
Koarynorpammbl»

[To HeoOxoaMmMocCTn — nepenmeaHne KpuonpeuunutaTta u/nmnmn OVila,
ecnu y naumeHTa yxe koaryrnonaTtug

Tpombountel >50,000

MOHNTOPUHI N BO3MELLLEHME NOHN3NPOBAHHOIO KanbLuug
[MopoepxaHue Temnepatypbl >35C

[TocTeneHHoe yrnybneHne aHecTe3nn

R. Dutton Anesthesiology Clin 25 (2007) 23—-34



OTcpoyeHHas Tepnus (nocre OoOCTUXKEHUS
XUPYpPrm4eckoro remocrasa)

OkoH4YaTernbHas Lenb reMoctaTUYeckon peaHnMaunm cumTaeTcs
OOCTUTHYTOWM NO Mepe BOCMONTHEHUA 00 bEMA N JOCTUXKEHUS
crneayLLmnx napameTpos:

- HOpMaﬂbeIX, nin rmnepanHaMn4eckKknx BUTalribHbIX nokasaTeneun

- FemaTokput > 20% (TpaHCcdy3MOHHLIN NOPOr onpeaenseTcy
BO3pacTOM naumeHTa)

- HopmanbHbIX 3MeKTPONMTOB CbIBOPOTKM

- HopmanbHOM do-umen cnctembl remocTasa, TPoMOOoOUUTbI MO
KpanHen mepe 50,000

- BoccTaHoBneHns ageksaTHOM MUKpOBAaCKynsipHOW nepdysmu, o
4YeM CBUAOETENbCTBYIOT:

pH = 7.40 ¢ HopmManbHbIM AedPNLNTOM OCHOBaAHUN
Hopmanu3anpoBaHHbLIN NlakTaT CbIBOPOTKMU

HopmarnbHasi okcureHaumsa cMmellaHHOM BEHO3HOW KPOBU
HopmanbHbIN, Nnn NOBbILLEHHbLIN CepaAeYHbIN BbIOPOC
HopmanbHbIM anypes

R. Dutton Anesthesiology Clin 25 (2007) 23-34



BaxHo: peyb noet o MacCUBHOWN
KpoBonoTepe!
* [lotepsa 1 OLK B TeyeHun 24 yacos
(Mollison et al, 1997)

* 50% OLUK B TeyeHun 3 yacos, unu
KpoBonoTepsi co ckopocTbto 150 mn/MuH
(Fakhry & Sheldon, 1994).



KpoBonoTep4a B NnaHOBOW
XUpypruu

[locTaToO4yHO pegkoe sBneHune
32 nauneHta ASAl1n?2

Kputepum BKNOYEHUSA - KOPPEKLNS
CKOJIMO3a + MaccuBHas reMoTpaHcdy3uns

Hwu ogHoro cnyyas OABC

Cny4au noBbILLEHHOro
MUKPOBACKYIAPHOIrO KPOBOTEYEHUSA

yCMNeLHO KoppurmpoBanucb BBEAEHNEM
C3Il1 10 mn/kr

DJ Murray Anesthesia & Analgesia, Vol 80, 336-342, 1995



Massive transfusion in the elective surgical setting

Coagulation factors 15%

Clinical and Hypovolemic Loss of Coagulation Fibrinogen 1.0g/L PT / APTT > 1.8x N
Laboratory shock (30% loss 75% red factors 30% Platelets 100 x 10%/L Platelets 50 1.0:.:L
Variables of BV) cells PT/APTT15xN  PT/APTT>15xN e oo

v

Crystalloid
or
Colloid

' | |
‘|““HHH”‘HHHHHHHHHHHHH‘H”H””||||||||||||||I||I|||||||||uu........_

Packed Red Cells

Fresh Frozen Plasma
andlor
Cryoprecipitate

|

Blood Product Administration

Alternatives
eg. PCC

Fresh whole blood
Pharmacologlcal
agents

Platelets
0 0.5 1.0 1.5

2.0
Blood Volumes Replaced

Erber WN. Transfus Apheresis Sci 2002;27:83-92




[Toyemy npu npogokatroLlemncs
KpoBonoTepe Heobxoanmo
nogaepxumBaTtb remaTokpuTt > 30%
(35%7?)



Erythrocytes
& hemostasis:
Biochemical
mechanisms

Université I'H'I
de Montréal



Formation of a Hemostatic Plug

Primary Hemostasis FIslsleLasaslicn

Thromboxane A2

Platelet aggregation
. Platelet glycoprotein lib-111al$
= Fibrinogen K q D

- e e_A .}

Platelet adhesion o kel o

= Piatelet glycoprotein Ib o "‘ > h/‘! -
~ von Willebrand factor Tt F

Platelet shape change & A _; |
s s

!*«I ~ VQ A Sk -
- - —_— f— ~— - - 3 = - - - S—

-’

Secondary Hemostasis

Activation of the coagulation cascade







Erythrocytes and hemostasis:
Rheological mechanisms

Hematocrit > 30%

Eberst and Berkowitz, Am J Med 1994
Université I'H’I

de Montréal



Anemia and hemostasis:
{ margination of platelets

Hematocrit < 25%

Sl o S © N p— T O >l o >
_ .c::.:.
O ® _ @
_—

Flow; of blood

—
_
~@® @-= = =@ <

Eberst and Berkowitz, Am J Med 1994
Université I'H’I

de Montréal



PekomeHpgauuun bputaHckoro KomuteTa no
cTaHgapTtam B rematonormn (BCHS) no nevenunto
MaCCUBHOUW KPOBOMOTEPU

bjh E—
Guidelines on the management of massive blood loss

British Committee for Standards in Haematology: Writing Group: D. .‘Qtain:al'.lf].-'.l §. MacLennan,' D. Thomas, * J. Isaac’ and
P. ]. Hamilton®

R - . . - L . - 4 o :
National Blood Service “Morriston Hospital, Swansea ~ University Hospitals, Birmingham *Royal Victoria Infirmary, Newcastle upon
Tyne, UK

* OTKa3 oT UMcnosib3oBaHUA «POPMYI»

 [lopor nepennBaHnsa Tpombomacchl —
TpombouunTbl 50.000

* [lpn3HaHmne dakTa ObICTPOro nageHms
donbpuHoreHa



KOMMNOHEHTLI KpOBM HA MOMEHT 3abopa y
OOHOopa VS. TpaHcdy3nn peunnueHTy

KOMMOHEHT Ha momeHT [locne [locne BBeOeHus
3abopa dpakumoHmnpoBa | bofibHOMY B
HUSA cooTHoweHunn 1:1:1
O6Lwmmn obbLEM 500 mn 700 mn 700 mn
QpUTPOLMUTDI [emaTtokput 45% | 450 mn [emaTokpuTt 28%
remaTokput 55%
[Tnasma AkTMBHOCTb - | 200 mn AKTUBHOCTb — 65%
poB AKTUBHOCTb —
CBEpPTbIBAHNA — | 90%
100%
TpombouuTbl [MpmepHO 50 mn [MpumepHo 65000

300000







Ho kak-xe Hac4eT BpegHbIX
nocrneacTeum remotpacqysnm?



EAnMHCTBEHHOE paHOOMU3NPOBAHHOE
nccnegosaHue No remoTpaHcdysun B
MHTEeHcuBHON Tepanun!!!

The New England
Journal of Medicine

© Copyright, 1999, by the Massachusetts Medical Sociery

VOLUME 340 FERRUARY 11, 1999 NUMBER &

A MULTICENTER, RANDOMIZED, CONTROLLED CLINICAL TRIAL
OF TRANSFUSION REQUIREMENTS IN CRITICAL CARE

PauL C. HEgerT, M.D., Georce WELLs, PH.D., Morris A. BLascHman, M.D., JoHn MaRrsHALL, M.D.,
Craupio MarTtin, M.D., Giuseree PacLiareLLo, M.D., MarTin TweeppaLg, M.D., PH.D., Irwin ScHweITzer, M.Sc.,
ELizaBeTH YETISIR, M.Sc., AND THE TRANSFUSION REQUIREMENTS IN CriTicaL CARE INVESTIGATORS

FOR THE CanaDIAN CRriTicaL CaRe TRiaLs GRoup®



TRALI/TACO y kKpuUTn4yeckmx 00sbHbIX

» Transfusion-Related Lung Injury
Transfusion-Associated Circulatory Overload

« TRALI—-1/73 — 1/193 cpegu Bcex BOMbHbIX,
KOTOPbIM NnepeauBanmcb NPoayKTel (S1todbie).
50%-aa cMepTHOCTL!

« TACO — 1/50 oT obuiero 4ncna TpaHcdys3un.
20%-aa CMepTHOCTb.

e 25-50000 cmepTen B roa!

TRANSFUSION RELATED PULMONARY EDEMA IN THE INTENSIVE CARE UNIT (ICU)
Rimki Rana MD* Sameer Rana MD Mayo Clinic, Rochester, MN Transfusion 2006; 46: 1478-1483



Units

Cryo
Platelets
RBC
FFP

TRALI

Possible TRALI

Matched
Caontrols

ALl > 6 hrs

TACO

Mild
Worsening

Remaining
Controls




Fresh-Frozen Plasma and Platelet
Transfusions Are Associated With
Development of Acute Lung Injury in
Critically lll Medical Patients*®

Hasrat Ehan, MD; jon Belsher, MD; Murat Yilmaz, MD;
Bekele Afessa, MD, FOCF; Jeffrey L. Winters, MD; 5. Breanndan Moore, MD;
Rolf I Hubmayr, MD, FOCF; and Ognjen Gafic, MD, FCCF

Backgrownd: Transfusion has leng been identified as a risk factor for acwte lung njury
(ALIVARDS. Mo :.1.|.1|:'|.1. haz formally evalusted the ransfozion of !.]'I-I'.‘-I.'I.‘rt hload Fmduﬂ!. ns o risk
factor for ALVARDS in eritically ill medical paticnts.

Method: In this :.mg]r.- center retrospective cohort :.1.1.|.|:'|1- 541 cons=scutive critically il ]'ruucn.tx
were studied for the development of ALIFARIS, Patients who received blood Fmﬂm't transfu-
sions were compared with these who did noet, in anivariate and maltivadate propensity analyses.
Bewilta: Two hundred ninety-eight patients (35%) received hlood trmrunrm Transfused
patients were older imean [+ ‘:-Ill'lugc 67 = 17 years vs 62 = 18 years: p < 0011 and had higher
ke ]'rhwm]ngu and chronic health evaluation TAPACHE) I scores (T4 £ 32 vs 58 £ 23
p = 0EEL) than those who hod not received transfusions. ALVARDS developed more commaonly
125% vs 185 P= 2GS in Fn.l:l.cnb: H.]'mml to transfuzion. Seventesn ]'ru.t:lr:nl::. received masive
EBC tronsfusions (ie, = 10 U of hlood transfosed within 24 h), of whom 13 sl received
fresh-froeen plasma (FFP) and 11 received platelet transfusions. When adjusted for the proba-
hility of transfusion and sther ALVARDS risk factors, any transfusion was associated with the
development of ALVARDS (odds ratio [OR], 2.14; 85% cmiidence interval [CI], 124 to 3.75).
.-lmnng those patiens rvnr.-n:lnng individual blood pmﬂum ALIVAR DS wos more lieely o ﬂcn:lnl:
in patients who received FFP tronsfusions (0K, 2.45; 85% CL 128 o 4.74) amd platelet
tronsfusions (0R, 3.86: 85% CL 1.36 ta 11.52) than in those who received 1m|.1. REC transfusions
DO, 130 BE% CL, OLTH o 2.43).

Conclusion: Transfusicn is asocisted with an increased risk of the development of ALVARDS in
critically ill medical potientz. The rizk is ]1.1,_-5:[1.1:: with tromdusions of F]u.ﬁmu..:nr.]i hlood |_:|n:||:11.|.-|.|::.,
FFP. ﬁndplﬁtclctx-imn]thliﬁ(x (CHEST 2007 13105085 1314}

Koy warids: cohor study; fresh-frozen plasma; plabelats; pulmonarny edema; fsk factor, trarsfelon-relabed acute g dojury
Abbreniations: ALl = acuta ].lnE Ty APACHE = acute physiologie and chmonde health svalustion; C1 = confidence

iréerul; CFE = carchogenic Irnormary ederma; = disominated in m'-m-cuh.r-:ﬁuhmu FFF = fresh-
frozen plsma; INE = Intaru.:l:lnulncn'nufuninﬂn MICU = madical ICU, OF, = odds ratie; T trarsfuson- relet od
acuds lung injury
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CBA3b CPOKOB XpaHEHUS 3p. MacChbl CO
CMEpPTHOCTbLIO N 3a00N1eBaeMOCTbIO NOcrie
MOBTOPHbIX Kapanoornepauunm

The Association Between Duration of Storage of
Transfused Red Blood Cells and Morbidity and Mortality
After Reoperative Cardiac Surgery

Sukhjeswan Basram, MO Rad Blead cells (EBCs) undergo numerous changas during sterage; howwever, the

clirdeal ralevance of these storage “lesions™ 15 urclear. Wa hypothesized that the

Fobert |. Frumento, k{5, MPH  duration of stemge of transfused RBCs 1= associated with mortallly after repeat

] stemotemy for cardiae surgery, because these patants are ak high risk far both RBC

Allison Coken po  Tansfusion and adwerse cutcome. W refrospactively analyzad 434 patient wha

! underwant repeat median sternotomy dor coronary artary bypass graft or valve

surgery and who recetved a le B, Tl'mhmdwirh'mt:.r-m {74

Samnuel Les, MD patents met the colberta for el ty. Adter adjustng Jor the effects of condourders

) and the total rumber of RBC ransfusions, the duration of storage of the oldest RBC

Yuling Cha, FhDY  unit tramsfusad was dound bo be associaed with both inbospital mostaliny (Cox

?m tional hazard mie (HR) = L151; P = Q0001 and out-zd-haspital mordalliy

Ervant Mishanizn, MO, FhD [-nff 1.11& F < Q0001 The mean duration of starage of ransfusad RECs was

alzo an Independent predicior of in-hesplial moriliy (HE = 1035 P < 00001),

o ; Independent assoclations betwsen the duraton of s o erarshased RBCs and

Harald 5. Kaplan, MD .:IL'I.I:IFMHJ. dyefuncion and interadve care wrdt and ﬁ_pu:.:] krgth of sty ware

also cbsarvad. Tha duraion of sborage of RBCs Ls assochied with adverse cubcome

after rapeat stametomy for cardiac surgery. The clinteal sipniicance of this finding
shoul be investigated in a largs, randomized, blinded clirdcal rial.

leumd kealj SO0 L0G:L5- 1|

hark: Stafford-Smith, FRCPC

Ellictt Benristt-Susrrers, MD

Anesth Analg 2006 Jul;103(1):15-20



NameHeHna popMbl 3pUTPOLNTOB B
3aBUCUMOCTU OT CPOKOB XPaHEHUS

Hovav, Transfusion 1999:39



BbiBOoabl

* TpaHcdy3nsa KOMMNOHEHTOB KPOBU CBA3aHa C

yBEINMMYEHNEM CMEPTHOCTN N 3aD0NEBAEMOCTH,
HO:

- 1 paHOOMU3MPOBAHHOE UCcegoBaHue
- PasHble rpynnbl 60MbHbIX - ?MaccuBHas
KpoBOMnoTeps

- CpoKn xpaHeHUs B nccnenoBaHmAax?

[1pn maccuBHOU KpoBOMNOTEPE creayeT HauyMHaTb
PAHHIOK TPAHCPY3UID «KCBEXUX» KOMMOHEHTOB B
COOTHoLWeHnn 1:1:1 nog KOHTpPOMNeMm
NPUKPOBATHOIO MOHUTOPUHIa CBEPTLIBAEMOCTH



KpoBb aBNsieTCA TpaHCnnaHTaToM; NO3TOMY MMMYHHbIE
nocnencTema HemsdeXxHol. Ho ecTb-nn y HacC
anbTepHaTuBbl? Bbl He cmoxeTe 3abonetb OPLC B OPUT,
€eCnu Bbl YMEPSIN B MPUEMHOM OTAENEHUN!
OCHOBHYIO MbICSb A-Obl cpopmynupoBarn Tak — [NauneHTbl C
NPOOOMKaLWLMMCA KPOBOTEYEHMEM HYXXOAIOTCS B
remoTpaHcdy3nm, a Te, y Koro KpoBoTe4yeHne oCTaHOBJIEHO
— HeT!

Richard Dutton
Nnn4yHass KOMMYHUKaLMS



[1Ba cnoBa 0 MOHUTOPWUHre



%;8%9(‘;""“0” Factors INR and Coagulation Reserve
0

zone of normal hemostasis

50 %

30% .......................................

zone of
.............. anticoagulation

| | 1]
| | | | | | | | | |
INR 1 1.3 1.7 2.0 2.2 3.0

Dzik, Transfusion Medicine 2007: 1-8



[TpnKpoBaTHLIA MOHUTOPUHT




TEG

Platelets (MA)

CTtabunbHOCTb
Tpomba

®D-uun
TpoMmGouuToB

>4 P
Enzymatic  Fibrinogen Thrombolysins
(R) (K, o) (Ly30, EPL)
Bpemsa KuHeTtuka CtabunbHOCTb
CBEpPTbIBaHUA Tpomba Tpomba

Nnsuc tpomba




> MASSIVE TRANSFUSION PROTOCOL <

Surgeon TIME = 0

Initial labs drawn
Type & Cross Blood Bank:

\ Immediately gets 4 donors from holding area
\ Or from CSH to “prime” pump

Whole Blood
Drive

| “Walking
Blood Bank™

; ._'- Additional Donors
| Called from phone
List ~8 at a tirge

: Any gaps in
Donors
Filled with

60 MINUTES

| > provide extra runners
> provide extra nursing

For blood drawing
Or screening

PRBC, packed red blood cells
FWB, fresh whole blood
FFP, fresh frozen plasma
cryoppt, cryoprecipitate

CSH, combat support hospital
DCCS, Deputy Commander for PROTOCOL TERMINATED WHEN NO LONGER NEEDED

Clinical Services




http://www.springerlink.com/content/184024141
1244014 /fulltext.pdf

http://portal.countyofventura.org/pls/portal/docs/
PAGE/HCA/VCMC/STAFF/ICUBINDER/HEMAT
OLOGY1/HEMORRHAGIC%20SHOCK%20200
/% 20ANESTHESIOLOGY%20CLIN.PDF

http://ajrccm.atsjournals.org/cgi/content/full/163/
3/604

http://www.uchsc.edu/surgery/education/grandro
unds/GRpdfs/2008-2009/8-18-08%20Spiess.pdf

http://bja.oxfordjournals.org/cgi/reprint/95/2/130



http://www.springerlink.com/content/1840241411244014/fulltext.pdf
http://www.springerlink.com/content/1840241411244014/fulltext.pdf
http://portal.countyofventura.org/pls/portal/docs/PAGE/HCA/VCMC/STAFF/ICUBINDER/HEMATOLOGY1/HEMORRHAGIC SHOCK 2007 ANESTHESIOLOGY CLIN.PDF
http://portal.countyofventura.org/pls/portal/docs/PAGE/HCA/VCMC/STAFF/ICUBINDER/HEMATOLOGY1/HEMORRHAGIC SHOCK 2007 ANESTHESIOLOGY CLIN.PDF
http://portal.countyofventura.org/pls/portal/docs/PAGE/HCA/VCMC/STAFF/ICUBINDER/HEMATOLOGY1/HEMORRHAGIC SHOCK 2007 ANESTHESIOLOGY CLIN.PDF
http://portal.countyofventura.org/pls/portal/docs/PAGE/HCA/VCMC/STAFF/ICUBINDER/HEMATOLOGY1/HEMORRHAGIC SHOCK 2007 ANESTHESIOLOGY CLIN.PDF
http://ajrccm.atsjournals.org/cgi/content/full/163/3/604
http://ajrccm.atsjournals.org/cgi/content/full/163/3/604
http://www.uchsc.edu/surgery/education/grandrounds/GRpdfs/2008-2009/8-18-08 Spiess.pdf
http://www.uchsc.edu/surgery/education/grandrounds/GRpdfs/2008-2009/8-18-08 Spiess.pdf
http://www.uchsc.edu/surgery/education/grandrounds/GRpdfs/2008-2009/8-18-08 Spiess.pdf
http://www.uchsc.edu/surgery/education/grandrounds/GRpdfs/2008-2009/8-18-08 Spiess.pdf
http://www.uchsc.edu/surgery/education/grandrounds/GRpdfs/2008-2009/8-18-08 Spiess.pdf
http://www.uchsc.edu/surgery/education/grandrounds/GRpdfs/2008-2009/8-18-08 Spiess.pdf
http://www.uchsc.edu/surgery/education/grandrounds/GRpdfs/2008-2009/8-18-08 Spiess.pdf
http://www.uchsc.edu/surgery/education/grandrounds/GRpdfs/2008-2009/8-18-08 Spiess.pdf
http://bja.oxfordjournals.org/cgi/reprint/95/2/130
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