olwol (S5 )3 0 3SlS alzo
AYAD ylimwe )/ AY O)lnﬂ:/'o)l.e 9 s Jlw

295w 9 33 3T (o S8 593 31 0Ll pili (v
SOl o cudlad g g3l )
59 31 ks 58 %GB Al 555 3 0l domo 55

Ol (K pole oltily (K33 oy acadlie g (Doren 095 jbdlsl
Oledol (S5 pale oSl (s lyg8)l 05,5 Hluiily s

95y allio

WANNNS 8l s g ,U
WAB/N /N2 g0 pady g U

1>

33 5 o sl e Bl ol dlox Sl iliseo Y5 45 os 5l ey g 0 JiB 0093 ) (s pdylie
33 3ol g S siag 5 (3ludlil SC 0 s il sl b e85 3l ealisl Ll o Sl
Ol el S5 g Sl 09-d (cRas glad g joreg i Eoed LRl 4 orie Cul (See
e B S g Y lanog 5 5l edlawl Ly cddllas o) 50 .l 0ids g jlas S ye8 bawgd julai yud
N3 590 9315 25 g )] Jae > 853555 3,087 B )3 gt b g (5 pdedlanl Cumdg
aalllan 350 (oinl CYMES] b sl (gljyas Jolge 156 Jlam Yo 3lass (il a8 cpl
F o aida Yo o ¥ oioman o (TI) csiiygr (9,500 5l Jo8 dlolidly ()53 iged 23,5 )18
R-time sla ol 0:Slee o315 5sYlguogyi (ioxio ) jl oy 45 485 (TD) o 0,53k
owinslg 33U g 295t ()lel (sla gl 5l oalizwl LLY 60 3 LY30 MA . 445 « K-time,
85 )18 Ll 5,50 SPSS (bl Jljdle 5 5

O pS5le g o ixe il TT 5l Jo3 4 caws TD jluw ¥ 5 Y 56> » R-time ,Ske
ol TT 5l Jod 4 cans TD jlum ¥ oY 3565 0 MA Sl (P</++)) iy (ysol38l
oy lis a8l w9 LEalS Il dncslie e LY 30 g cuily jialS uw 9 Liol38l
P=+1-)

I 55 53,5 S5 31y a5l (5 5 iy S ol
WS oSS dind 3 4 Said g d slacled (138l L alieS sl s o

35 b 5395 o G5 s Igrog5 eolin

b g,

HEWVE|

S Aol

gals (5519

ol (K55 pole oK1 5,415 soxe 55>

E-mail: golparvar@med.mui.ac.ir

1lds dldas
b Jod> ol
i bge5 dlass
é)L.A Sy

YYAD Oliws 5 /AY o5l / r)l{.? 9 Cnw Jl— QL@J«&\ é&ﬁ oAzl PIESA

WWW.Mmui.ac.ir


http://www.mui.ac.ir

Olylsan 9 59 4d8 sans yiSa

slanil K, (58 e 51 Sl slse 51 eslixa]
T S 5 SIS e e b e3sed S
o3slen 055 4 ged 5o slandl Wi, Sl
ol e Sl AT Lo
O ool 5 s [ Sl Lags S50
S Ll 500D (O esled JK8) Asl e ol szl
Al O (Y1 8) A3 sla it s slaasly
Cld e S 5L s s s e o
Aadllas bl L b ks OF il o (53Lin] ptn
o s 3 2S5 5l eslinal L ol
S50 = s 0 kel IS0 diles db sy e

‘("?AJJ|J‘§L;“’JJJ."J}A‘JJG*;|'U}JQL;J.}~

lﬁb&g; 9 3190

WAL Sles 5 550 o3 a8 b SlslLls ol s
Y ) ASA L T sl it sl Olgieol
J=8 Gl iy olen L Ll s olew 0520)
(s3lindl (gl 4l O (K b (ol
Sls Glasls b olinl Ao glagyls O s
15 slagsls s NSAIDS) s mul S, 58 18
=l Je G (0150 5,5 5050) oL
Al 3l oy B S 513 ) 3550 23S 5
S wlnls) S 5 ash 5o Ml daS
b e e s adllas 5l Wi sl Oyl
b s s es ails 4K it Oy >l e
Y ml/kg/h 05 a5 1SS b S
A0 gl 3l s

Jlasl s Joas o5 o5 2 025 U2 51 o
Jled 4 =Y slas il

s o\ mgkg oa . Jlx,s s Ymickg

o g4y )l

st 9S8 P (e S 95 5 ouliieul iS5 (o 3

4odo

Sl 5 L (DVT) ies oy 555
5 e e 50T e Blane Sy lgees 5
R N IS LNE NG 0 W STEIS LR EWEP e
S gy b e gl o) (>l dles! s
32 3305 s 551 ol e 53 DVT g0
PGS 42,3 03 LA 1 05 SU S sl sy
s 6 poslinl 48 e (=Tl sl
e o o533 s sl OGl Ss s
odmdalod (6 el ol oo LA Jae Sl ey
L ol e e 8L e (=D
Jmee 53 Lac SO 5 (galanil sla, 5851 O3 Sl
AR (203 5 el 5 (D Jes
Cords ol LAT 4 e b VST el 5
A)3 5 o

e Srps LS Gl S5 5 Sl eslind
3 il 5 el by A L el s Jas
Joo o Seelissen Dl S5 e MBS e
@33l S (V)05 Sl sloml L 5 (3ol
4 e (VV) S8 5 503 sbml 5 (V)OLS s 5
iallas sy ol L osps DVT a0
»DVT 5l 5,18 z» 0G5 Odinsson
s il S oSy 5 3l eslan sy 5 e WEAL
WAl laallas 53 s gy 3l (Ve
4S Ll Cows 4 ol @ 0LKes 5 Agliett
Sk s b LI STS e L 0 2S5
OVE)s 5000 5l s md SRl s

533Ul Candy ey Sl il L]
o=l ol S S e )8 esle il 5 5 Ol

L oo opl o3 ekl oo 1S sl s 5 lisle ]

\\‘Aaom,'//\h,w/r,\ﬁjww—owtﬁﬁaﬁm;@ Y

WWW.mui.ac.ir


http://www.mui.ac.ir

Olylsan 9 59 4d8 sans yiS

sllad s 315 (o gSeug 8T s @Sl 3 ) ouldieul pBU ey

>

A

le—> Coagulation < —

/]
.
/]
.
’
/]

»  Fibrinolysis < >

- LY30
R Z
(time) l
k w
Y~
< > TMA < > > CLT = >
Initiation Strength Stability

«ids ¥-v Coagulation time (i3> v-\¥ Reaction time : b slis <07 gba 2ol b o fl;‘,:...‘ﬁl‘,,.a,; e N okl S

JA+ 31 S Fibrinolytic rate 5 yolw f+—#+ Maximum Amplitude (MA)

(Hoemeoscope Corporation 31,5 sl gy i slaial) a5 jl 45,5 )

4

s 3l s G a3 ) Jow
TEG o&wsjl oslinul b 5 s a § o Sasl

IJA_',

(HoemoscopeCorporation,NilesIL USA)
5 e LG 3 ey B8 iVl 5 s
SHhls oS LI ool edisn Sasls pdad Sl ey
oSy 1 MEKE sy 5 s &
IS a5 edd )3y ms ol o/0Y mg/kg
s Ol il 3 ads) g o 5 sl (oL 5a
Ldys S faxe )5,
Kinetic time L sl sl sla sl
time

Maximum amplitude Reaction

IS Nl 5 e I Alpha  angle
J'l) 6[.& d)ﬁjﬁ )‘ oslaal L: LY6O

LY30 = (MA-A30)/MA x 100
LY60 = (MA-A60)/MA x 100

Yo s s eee sl sl le AGO 5 A30)

.(\Y)J\iajf dewl>ua (u"’“‘ 0 C)J‘;’ Home Vs

S 03 S p g MGG o5 815
el LeSale A T ey 05081 L w568
S s 5 LS il 5 (IS W b
Wiy 5 (SO A g 3 OUT (sl
o 3OS 00 bgses 53 7Y B o/A O s
Olie 4 doss et 288 D)0 eS|
e A3 S s sy S /) mg/kg
el b a1 e sl L) bl OG5 5
o 3 e s Oy GBS s o 4 (s e
YL s ) S gl s 5 oy pladl 5l
o DL b S5 awds GOk Do el an S
Oyt 5L Sl i o e e 100 LS Ve
G35 2 ol e 5 003 8 5L Sle st
U PRV IS P PG IICOE JC Rt BCOS
035 3l 5 el 0o, Y Sl o8 Al sl -
5SS, P 03,5 b Sl e adds 53 - S5

Yd\;._:aa_{‘gig)jjozﬁjgj\@wurg—f

WWAD Oltus 3 /AT 5lad / p3lgzr 5 Com Jl — Olgs] S 3y 0l aloes

WWW.Mmui.ac.ir


http://www.mui.ac.ir

Olylsan 9 59 4d8 sans yiSa

0wy Sl 3 K s Robey 2als o5 bl 5l
OVl asd |85 Ce (Al 31 e
Glaly 53 iS Sy yo & Ol e |y B gp ol i
S 5l ey 4235 Y 5 Y 5 O (6 pdalandl il
R S PPy

Al ol (oS MA s sddedalin o
OI23b 5l oy i Y s MA S (g5 0 4
S a8, 5 Sl el 51 S 4l S5, 8
il s 0asoliss oS o il 158l (g ls e
53 Al s Ko 5 o d 4Smd O3
O3l 5l ey adBs Y s il e S b
a2y e odalin usSis S 3 5L S
i3 Y s edidan S 0yt dged 3 S0 Sle
a0 b aSGS 8 S5, 5 0L Sl e
el @l EalS el sl
sl 3L LY60 sLY30 s el L
o «SLY30 e li8 o ol w1y g 5l
o o 5 g5 b ) ey 4i33 Va5 Ol
S e 433 Y 3 ol Glinil Ay, 554 5) TEG
S okl S B TVAY 5D S, 5 ok
03 el Y0 Sl oS (ol anil als 7V/0 4
sddas S el yo oS Jb= s cnl ad golul
120 4 oBy Gl S5 OAASL Sl ey akd5 T o
o ) S0 ole an ol Sl
s S5 O3 5 oy 4235 ¥ G s 08)
NGSUU I W VS PR Sy sl eslanad i J3
acs L) LYO60 S5 cpoman s ol wlioe
Y o emlie s B oS el sdalie LG (5 oS
o S, 5 0t 5L Sl L akBs Y adds

&:,..;:‘ OJJ{

st 9S8 P (e S 95 5 ouliieul iS5 (o 3

LSJL AT J" 9|<=J_: i,L“._A.«ﬁL__AAJ‘J

W\ !~ SPSS (SPSS, Inc. Chicago, IL)

SOl ot Solal sla a3l 03 )8 4 b

o 4l
Wu,:{.r\.:.o‘.b.lﬁl A;JLE.&J)U JJAY-\)QJiJU:G

Jiu g8 Sl 518 Blas LYV VEVY Ol
51 L8 veeEV/YY 5 Reaction time ,Sle .5
Y o3 E/YEEVAL 5 /AR & oS, 5 05 Sab
Col Jals CoSn 5 05,550 Sl day a3 Y
SIK-time (o Sls 4558 e 4y (P<t/0 v )
sls Glas zalS VAE /0 o VAR Y E /8
3B OYNENE Sl a sl Sl (P=2/0V)
Fom ¥ 5 Y Bl 0o i 4 &S5 03550
Ne/Q0E0/VY 5 A0V 04w S5 5 0L
DSl 5 (P/e ) el Gl s
31 3 W\/¥£r/A 5| Maximum amplitude
04/ AEL/TA 3 AY/00EV A 4 Sy 55 03 S
Sl odd S5 03,55k Sl ey adds Y 5 Y o
o VAEYY GILY30 o Sle cpimen (P=1/0Y)
(p=+/++\) t/0EL/8Y 5 t/00FE/8N 5 V/0EY/E
VVEV Y YVEY/Y s o/AFAY ILY60

ey (P=2/Y)

<o
LY J}_‘:’Lj—'“ sdali s aslae Lfi‘ L;LA@L?' L}NL‘A‘ 2

Y Coagulation time (K) s Reaction time
A 4 e S5 55 O 5L ) ey 4R35 Y
g lasl 2als il cae sk S5 05 Sl

Al ngbd_;u ol anlie s 53 O 4l

\\‘Aa;)L«M,'/Ava,w/r,\ﬁjww—owtﬁﬁaﬁw;@ f

WWW.mui.ac.ir


http://www.mui.ac.ir

Olylsan 9 59 4d8 sans yiS

et Sl i (sl e 0 38
slaasl 5l i b bl dalles glaa sl
Al o bl e (10) 3 g b lssl 5y oS0, g8
o o e OLLSGn S EliS (g Sami 51 Js
(V)55 5 s M5 Sa) 1 oS8 LU

&S s iy

Sl dr 8 S5 5 5 eslinal 1 domd
03,556 sl 5o 1y Geses s sbml OIS
L o absS ode 31 e cdas o iliil oS,
o 5 ) Sadsed slacdld Ll
ol e emd by e RIP S Sose
ol s ESG 5 0 Vet s g b s SRl

ol sl LG 4> 3 2 DVT et

1. Jorgensen LN, Rasmussen LS, Nielsen PT,
Leffers A, Albrecht-Beste E. Antithrombotic
efficacy of continuous extradural analgesia after
knee replacement. Br J Anaesth 1991; 66(1):8-12.

2. Mitchell D, Friedman RJ, Baker JD, III, Cooke
JE, Darcy MD, Miller MC, III. Prevention of
thromboembolic disease following total knee
arthroplasty. Epidural versus general anesthesia.
Clin Orthop Relat Res 1991;(269):109-12.

3. Sharrock NE, Haas SB, Hargett MJ, Urquhart B,
Insall JN, Scuderi G. Effects of epidural anesthesia
on the incidence of deep-vein thrombosis after total
knee arthroplasty. J Bone Joint Surg Am 1991;
73(4):502-6.

4. Kambayashi J, Sakon M, Yokota M, Shiba E,
Kawasaki T, Mori T. Activation of coagulation and
fibrinolysis during surgery, analyzed by molecular
markers. Thromb Res 1990; 60(2):157-67.

5. Jennings S, Cass AlJ, Heather BP, Greenhalgh
RM. Coagulation changes during major surgery and
relationship to post-operative deep vein thrombosis.
J Cardiovasc Surg (Torino) 1981; 22(4):327-9.

sllad s 315 (o gSeug 8T s @Sl 3 ) ouldieul pBU ey

S Jeal s s st Aadlas s 0L 5 Kohro

o s st 5 S adelinl (S 5 0k Jse
|y a5 b o b3l glala>le LG Olse
53 @slamilis 5 gslinl la, sSL padslsT cle
Gl e s 25) (>l glsy 5 ]
oS BB 55l ol dallas L (VY)Llazls
S 00 Sk JUs w4 s s Slinil 5
cacalllan 355 Ollan 48 LT 51 s 5500 A0l
S 5eS) Do b8 o sKs ol ol Jes 2o
e Sl 5 ol eSS e 3 (Csle K
Ol G IVl dy o 0 4 (Al 0 oS
S adaly opl 3 e ESUH 5 AL 5 e 50 (S
3 m5h Ol e 5 ol e ol aziils
S8 e sl SBL s dwl A s s
OLS 3L 51 e ¥ oadss )s slaail o8 S| s

03 Sy .kn_..uﬁ"w_.&:bd._{;ﬁm_iﬁ) Q,&:S)jj

&b

6. Collins GJ, Jr., Barber JA, Zajtchuk R, Vanek D,
Malogne LA. The effects of operative stress on the
coagulation profile. Am J Surg 1977; 133(5):612-6.
7. Naesh O, Friis JT, Hindberg I, Winther K.
Platelet function in surgical stress. Thromb Haemost
1985; 54(4):849-52.

8. Christopherson R, Beattiec C, Frank SM, Norris
EJ, Meinert CL, Gottlieb SO et al. Perioperative
morbidity in patients randomized to epidural or
general anesthesia for lower extremity vascular
surgery.  Perioperative  Ischemia Randomized
Anesthesia Trial Study Group. Anesthesiology 1993;
79(3):422-34.

9. Girardis M, Milesi S, Donato S, Raffaelli M,
Spasiano A, Antonutto G et al. The hemodynamic
and metabolic effects of tourniquet application
during knee surgery. Anesth Analg 2000; 91(3):727-
31.

10. Sharrock NE, Go G, Williams-Russo P, Haas
SB, Harpel PC. Comparison of extradural and
general anaesthesia on the fibrinolytic response to
total knee arthroplasty. Br J Anaesth 1997; 79(1):29-
34.

A \\‘Aa;)L«M,'/Ava,w/r,\ﬁjww—ow\@ﬁaﬁw;@

WWW.mui.ac.ir


http://www.mui.ac.ir

Olylsan 9 59 4d8 sans yiSa

11.Lelcuk S, Alexander F, Valeri CR, Shepro D,
Hechtman HB. Thromboxane A2 moderates
permeability after limb ischemia. Ann Surg 1985;
202(5):642-6.

12.Kohro S, Yamakage M, Arakawa J, Kotaki M,
Omote T, Namiki A. Surgical/tourniquet pain
accelerates blood coagulability but not fibrinolysis.
Br J Anaesth 1998; 80(4):460-3.

13.Odinsson A, Finsen V. Tourniquet use and its
complications in Norway. J Bone Joint Surg Br
2006; 88(8):1090-2.

14. Aglietti P, Baldini A, Vena LM, Abbate R, Fedi
S, Falciani M. Effect of tourniquet use on activation
of coagulation in total knee replacement. Clin
Orthop Relat Res 2000;(371):169-77.

15. Spiess BD, Logas WG, Tuman KJ, Hughes T,
Jagmin J, Ivankovich AD. Thromboelastography
used for detection of perioperative fibrinolysis: a
report of four cases. J Cardiothorac Anesth 1988;
2(5):666-72.

16.Mallett SV, Cox DJ. Thrombelastography. Br J

st 9S8 P (e S 95 5 ouliieul iS5 (o 3

Anaesth 1992; 69(3):307-13.

17.Ellis TC, Nielsen VG, Marques MB, Kirklin JK.
Thrombelastographic measures of clot propagation:
a comparison of alpha with the maximum rate of
thrombus generation. Blood Coagul Fibrinolysis
2007; 18(1):45-8.

18. McCrath DJ, Cerboni E, Frumento RJ, Hirsh AL,
Bennett-Guerrero E. Thromboelastography
maximum  amplitude  predicts  postoperative
thrombotic complications including myocardial
infarction. Anesth Analg 2005; 100(6):1576-83.

19. Engstrom M, Schott U, Romner B, Reinstrup P.

Acidosis impairs the coagulation: A
thromboelastographic study. J Trauma 2006;
61(3):624-8.

20.Ellis MH, Fredman B, Zohar E, Ifrach N,
Jedeikin R. The effect of tourniquet application,
tranexamic acid, and desmopressin on the
procoagulant and fibrinolytic systems during total
knee replacement. J Clin Anesth 2001; 13(7):509-
13.

\\‘Aaom,'//\h,w/r,\ﬁjww—owtﬁﬁaﬁm;@ 4

WWW.mui.ac.ir


http://www.mui.ac.ir

Olylsan 9 59 4d8 sans yiS

st 9S8 P, (e S 95 5 ouliienl iS5 (o 3

ORIGINAL ARTICLE Journal of Isfahan Medical School

Received: 5.4.2006
Accepted: 6.1.2007

Vol 24, No 83, Winter 2007

Evaluation of Tourniquet Effects on Coagulation
during Knee Arthroscopy

Golparvar M MD", Nazem KH MD"", Saryazdi H MD"

* Assistant Professor of Anesthesiology, Isfahan Universiy of Medical Sciences, Isfahan
** Associate Professor of Orthopedics, Isfahan Universiy of Medical Sciences, Isfahan

Background:

Methods:

Findings:

Conclusion:

Key words:

Abstract

Tissue trauma, pain and surgical stress can increase coagulability in
perioperative period. Tourniquet application can increase DVT by
blood stasis and releasing tromboxane, but some studies concluded
that tourniquet will increase fibrinolysis. In this study, the changes in
coagulability and fibrinolysis due to tourniquet application were
evaluated by thrombelastograph during knee arthroscopy.

In this clinical trial, 30 patients without known risk factors of
coagulopathies were studied. Blood sampling were done immediately
before tourniquet inflation (TI) as well as 2 and 30 minutes after
tourniquet deflation (TD). Thrombelasthographic parameters including
R-time, K-time, a angle, MA, LY30 and LY60 were measured and
analyzed by t-paired test and ANOVA in SPSS software.

The mean of R-time at 2 and 30 minutes after TD decreased and the
mean of a increased in comparison with before TI (p<0.0001). The
mean of MA at 2 and 30 minutes after TD increased first and then
decreased and LY30 decreased first and then increased in comparison
to before TI (p, 0.001).

Tourniquet application initially can increase coagulability and the
probability of thrombus formation after TD, but after a short time,
compensatory clot lysis occurs by increasing fibrinolytic activities.

Coagulation, fibrinolysis, thrombelastograph, tourniquet
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