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Strategy of using a tourniquet in simultaneous bilateral total knee arthroplasty

Gong Ke, An Xiao, Zhang Qi, Dong Ji-yuan (Department of Orthopedics, Chinese PLA Medical School,
Beijing 100853, China)

Abstract

BACKGROUND: The tourniquet is usually fully used or bilaterally used in partial time during bilateral total knee
arthroplasty. However, very few people try to use it on one side and on the other side in partial time.
OBJECTIVE: To investigate the effective strategy of using a tourniquet in simultaneous bilateral total knee
arthroplasty.

METHODS: 80 patients (160 knees) with severe osteoarthritis who underwent simultaneous bilateral total knee
arthroplasty in the Department of Orthopedics, Chinese PLA Medical School from January to December 2013
were divided into two groups according to the different tourniquet strategies. In test group (n=40), left knees did
not receive tourniquet, and right knees received tourniquet in partial time. In control group (n=40), all knees
received tourniquet in the whole time. The perioperative and postoperative blood loss, 3-day postoperative thigh
swelling rate and pain visual analog scale, 3-week and 1-year postoperative Knee Society Score were recorded in
both groups.

RESULTS AND CONCLUSION: There were no statistically significant differences between two groups in
perioperative total blood loss (P > 0.05). However, postoperative blood loss in test group was less than that in
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control group (P < 0.05). The visual analog scale scores were significantly lower in the test group than in the control
group at 3 days after surgery (P < 0.05). Visual analog scale scores on the left side were lower than on the right side in
the test group at 3 days post surgery (P < 0.05). Bilateral thigh swelling rate was significantly lower in the test group than
in the control group at 3 days after surgery (P < 0.05). The thigh swelling rate was lower on the left side than on the right
side in the test group at 3 days after surgery (P < 0.05). Knee Society Score was higher in the test group than in the
control group in the early stage, and no significant difference in long-term Knee Society Score was detected (P > 0.05).
These findings verify that taking the strategy that the first knee without tourniquet and the second knee with part time
tourniquet technique in simultaneous bilateral total knee arthroplasty will alleviate pain and swelling after operation and
promote early functional rehabilitation without increasing the perioperative total blood loss.

Subject headings: Arthroplasty, Replacement, Knee; Knee Joint; Tourniquets; Hemorrhage
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0 3l Introduction
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G BETVEMTERBRY TRLE, WSaFa &,
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7 AR EERIAE B A G e HE R R
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B, £c33f; Fi#k50-74%, “F4(62.40£7.38)%, XNl
KHAARILMATEA . WAL AT K 734 %300 mm Hg
(1 mm Hg=0.133 kPa).
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HEBR AR DIERY< 508 0> 75% . @1 IEH
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IR 55 AN AR R i K> 180 min.
15 Fik

X2 JEH T EHRR FF AL EE: W2 R BT
WA TAEE12 he RET30 mings Tk M2EmMah2 gln A
200 mLA:= 3 Kbk e, P AT P = . ARk
i e 3 129 300 mm Hg, IR 541K FH A2 AN 1k iy
A TN T 2 K A A 22 T 5 B 3 B T
Mis K RZDBUN ) B2 AT 200 8% 4 5 sl se He 4
FAE A . PRALF R th Rl — 4B AR 41 80500, BRI
KA G RRIE, 4 B A G A T AT AR, AR
NERBUBESCTE Ry 0, MU 55 AN, Arpx
A GGE B 38R ) b, AR A ZA35 T LA
bR, SR PR AR BB, AHATHRE E. B
JE A8 A AR B B (CR) B A (Gemini, Link, 7[H), P4l
SRR ARSI BCE S IRARG T A R RSB D)
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A LU i Nadler 25 U0V g 05 vk iF 85 . B e R i 7% =
k;xheight’(m?) +k,xweight(kg)xks. ¥ ¥ k,=0.366 9,
k;=0.032 19, k;=0.604 1; 1 #k=0.356 1, k=
0.033 08, k3=0.183 3. [N Grossil & 2k I & ok % FE [ T
R e A ot P R IS AT N R AR AR A, SRR
R R I = R+ i, P A R A A A
RG24l 4200 mLiHE . 45 SR = T A &
el AR L
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)53 &R H S L VEo), B4 5 3 S 41 36 R G 1 P
243 (American knee society knee score, KSS).
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2 %R Results

21 B5HHFIHAT AN EHEE80HI, 43 AP
Y1, AFHENGER T, TR . Pl AR WA
22 A&FAE WAEL TR ZE R L BE TR X
(P>0.05), HAMLLME, WFE.

23 MABFRPL A FAEHRE R mFroir WHAH
B FEF AW i 22 6 B R (P > 0.05), 564111
AR R I W B T4 R ZH (P < 0.05), (HIRE6ZH A 5 2RI
IS TRIRA(P < 0.05), k2.

24 WA EHIE3 dASR BN K bR AR R AT IR F H iR
R E 53 d Bl ZE 0 PE 5K T % i 2H.(6.71+0.85,
9.05+0.63, P <0.05), KBEAPHKHRALT X AP < 0.05).
IRIGAL 2 AT AT LR, 2000 B 455 3 d H 2R L E o e
fi&{%(6.3020.82, 7.13+0.65, P < 0.05), A& #)53 d
KERII KR A MI(P < 0.05), W33, 4/ @2, 3.

25 FMEBREIEANEKSSH iR tbsr  WRIA E
JE3EIKSSTHREVE o iR T X IR AL (P < 0.05), P4 BiG
14EKSSIRET/r 22 7 L i & = (P > 0.05), .35
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3 i}i¢ Discussion
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1 FWEBRENERREE
Figure 1 Packet flow chart of patients in both groups

T |

KBEIP K2 (%)
N W A e N ®
Q

o +—F—TTF— 77
IR IR AL B

3 EMERERE 3 d KRRBRAKE LI
Figure 3 Comparison of thigh swelling rate in the limb on both
sides at 3 days after surgery
Bl HiA A M e, °P<0.05. I B 5 3 d KBEMIKER
KT X IRAL(P < 0.05). IR A MBEAT IR, ZAMERSE 3 d X
TR M B FRA T A5 (P < 0.05)

#3 WABEFIRRE 3 d RBEFAKE LhE (xts, n=40)
Table 3 Comparison of thigh swelling rate in patients of both
groups at 3 days after surgery

21 51 EAT(cm) B Hun 3 d(cm) Ji k% (%)
a4l 55.24+4.38 56.27+4.35 3.22+0.60
papieti] 56.96+3.79 59.14+3.22 8.00+0.74
t 44.870
P <0.01

F4 HREBELAMEIRE 3d RBEMAKELLER  (x+s, n=40)
Table 4 Comparison of thigh swelling rate on the left and right
sides of patients of the test group at 3 days after surgery

A5 H i (cm) B U5 3 d(em) Jih K (%)
I8 2 A ) 54.47+4.27 56.00+4.41 2.79+0.41
I A 54.56+4.14 56.55+4.32 3.64+0.42
t 9.051
P <0.01

KL . BT 3425 8 B A P 1 35 5 A 1
FIEE,  BES IR/ 2 2k i i A e i 18191, e e e 20)
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FW2E L v 4y
N W A OO N ©

-
L

RGN WRIGALLIN AURALZEN RHRALA
2 FBMEAERRE 3d BMELLTS LR

Figure 2 Comparison of visual analog scale scores in the limbs on
both sides at 3 days after surgery

B 5 a A, °P<0.05. S B )5 3d B PFE
ST R (P < 0.05). X402 2 A AT LU, el 4 s 3 d
H K LD -4 s A% (P < 0.05).

F1 MEABEELERIEER (xts, n=40)
Table 1 Comparison of baseline data of patients in two groups

Hii(m)  ASTE(kg)  ATCERESC TR E(min)

(kg/m?)

R4l 62.53£5.90 1.60+0.06 67.73+8.61 26.41+3.50 129.03+3.93
XHiZ]  62.4047.38 1.59+0.05 68.23+7.96 27.23+3.45 119.45+3.14

t 0.084 1.481 0.270 1.057 12.038
P 0.933 5 0.1427 0.788 0 0.293 9 <0.000 1

*2 FEBEBEFAHBAME. RPXRmE., BRFRME LR

(xts, n=40)
Table 2 Comparison of perioperative total blood volume,
intraoperative blood loss and postoperative blood loss in patients of
the two groups

4150 2K i A (L) A i af F(mL) BT H LR (mL)

1276.48+365.58
1621.34+484.45

748.75+202.70
332.50+£62.58

K464 2 025.23+475.05
XTHZH 1953.84+481.48

t 0.668 12.410 3.594
P 0.506 4 <0.01 0.000 6

x5 WMAFREIE. 1 EHFXT KSS IREITES tLE (xxs, n=40)
Table 5 Comparison of the Knee Society Score scores of knee
function at 3 weeks and 1 year after surgery in two groups

bl HE 3 BE 14
(R e 44.38+3.61 86.50+4.83
Xof I 36.25+5.86 85.00+5.06
t 7.467 1.356

P <0.01 0.1791

Meta 7 T B AF B 4518, BUAR Mty i 4T vy DAk b AT
RATEHA R, EX KRR T BN, 3 2]%
SR T PR AT R A T A M 5 A TR AL S S NP FE L
32 oA EHBHLEARE AR A Y kLA
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YErF bRy g bR R TA, R A A K
AR R RS | PO 1 R LA N L B O S A 0 1K

Mol g AR R %, e IR IR IR 9. 2R

TN ZR G LG, AEMBE R 45 R BB L 08 A
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FEME ST AR P A HT B AR [ 2R 80 e el D e 4 i
A B AR LA o PR AR L SR RS B AR e i R
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VR AEAHIE S AR 1 0 A P SRS v Sl e AR
Ak, AT A P OE 2 K B SR A  T

3.4 ARULRELZERHH WALEE T ARIN R4 T
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XTHAL(P < 0.05), T4 8 3 oA A b if A R s 1)
VAT NS VY o A i 1 A K R SR [ (TS N R
W RERR 22, M ARE AR R — @ ML, AP AT
HREMME . BT AR S K2R LR SR P >
0.05), fHZiA40 4 8 AR5 2k 1M & (1 276.48+365.58) mL
DT XL (1 621.342484.45) mL, 22 34 W& M (P <
0.05), IX 55 1 ifin 5 7 B0 N T 56 B 4 b BB A 00 Ak o
(PRI 285 2 — 3 B 5 353K H MR LA oy, iRk
6 A1 B 3 AR ST R 1k it Ad R B /N T R AL (P <
0.05), {HiAEGZH 5 2o s /N T4 U(P < 0.05); ik
Uosi B e NEPI RN 3 S N R Qe R R N 4
(P < 0.05), 504l A MIA 5 KR M ik 2 LA 2 (P <
0.05), 1% —&f B 1L i P FE Ak ] 5 6 400 J AR ) o
I S IR P S IR AR DR R R, AR P bt Ay (0 T A AR 5
PEI SRR RO, T 2 K e B A 22 i e B SR I
BRI 1A P 1 ot 5 £ J AR S 9 9 A e JH R B W S B AT
AN FH L i P PR A 9 S e JHR R e M1 L IIKS ST
PR K 41(44.38+3.61) /1% HE41(36.65+5.86), ALY
YU 22 B PR (P> 0.05), $7n A K )4 11
I 425 T 4 5 AR (3 S e A, R Sz 391 1)
Ihe S M /N o 6 BT A LI 8041 1 2 B U 14K IR
HRIBAEFASIE DL, BBk H AT 74 AR A 1
MUHE FEANSS 5 Wi K P S BAA R 1 TH )RG5 T

3.5 AR ARE OWFF B 8 ki x T
B A S R AR R A ZE R AR AR R, T R IE
L I 7 S M YR I ot e R e S ) R AR R, 2 BT
G5 i) T 1 AT D0 N TR OGS e S R R MK L AR T
ik 28 (0 R B EET®. @ H IS LE PPy L KSS T fig T/
B W EME, 0 B D . ORFFRFEA R
AN, SRR T AT, T DU S A R
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WA A SR, RS 7E NI N Bl - AR LR R = 1 B R
Fpe R PR ol 40 I R MR B I G, Rl R T e 52

B BRHERAIAMGES, AL, wmE, R
A8, ABMAELEREADIARFRAETEFARHK
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TEZ TR EALSTOTRA,; WK AL K40 X35
AREGIRE, Elet. BA R, REALFREE; KEBAA
Bk,
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1 EE 5] EF

#lF R & AL R ERMAAL TR AR A, ik
HRETAWERE, EASTRETFTENNMRTEE “SHR
B, FRBSETFERERCEER 2E,
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WS 2R FTAM AT R, —F &, LaPEATRED
E#HARF RS K b b RERBE—AFWGT, ML EAFH
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