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Systematic review of drainage and nondrainage following primary total knee

arthroplasty
Chen Liwei’ ,Huang Wei',Chen Hong',Liao Junyi',Tang Yunshu?, Zheng Qiang’
(1. Department of Orthopedics ,The First Affiliated Hospital of Chongqing Medical University;
2. Department of Orthopedics ,People’s Hospital of Tongnan County)

[ Abstract]Objective: To compare the clinical outcome between closed suction drainage and nondrainage following primary total knee
arthroplasty (TKA) on the basis of the best available evidence. Methods : Randomized controlled trils (RCTs) between 1950 and De~
cember 2013 comparing primary TKA patients managed with closed—suction drainage and those without drainage in the databases of
Medline, EMBASE, Cochrane Library and CNKI were enrolled. The Review Mananger was used to analyze selected studies. Twenty~
two CONSORT criteria were used to evaluate the the quality of the literature. Subgroup analysis was carried out when significant het~
erogeneity occured. Results ; Sixteen RCTs involving 1 417 knees(713 knees in closed—suction drainage group and 704 in nondrainage
group) satisfied the inclusion criteria. In closed-suction drainage group,the incidence of soft tissue ecchymosis was significantly lower
compared with that in nondrainage group. Subgroup analysis showed greater differences between the two groups in the setting of simul~
taneous bilateral TKA. However,results favored nondrainage group with respect to the total blood loss volume and blood transfusion rates.
No significant difference was demonstrated in the prevalence of infection, incidence of deep venous thrombosis(DVT),or postoperative
range of motion (ROM) between two groups. Conclusion ; Current RCTs demonstrate that the use of closed suction drainage after
primary TKA provides no benefit in terms of infection, DVT, and postoperative ROM when compared with nondrainage. Besides, it
increases perioperative total blood loss volume and elevates the risk of homologous blood transfusion. The only proven advantage of
drainage is a decreased incidence of blood leakage from the wound, especially when simultaneous bilateral TKA is performed.
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1.1 X#kek

HRA G R ERIT AR MEDLINE .EMBASE |
Cochrane Library LA} CNKI $(#8 ,  RES R WEFEZE 2013
12 A, WKW ERIFN “total OR tricompartmental knee
arthroplasty OR replacement OR TKA OR TKR”AND “drainage
OR drain” AND “clinical trials” , PR RIAHESB LT B
ARG FESIR . EEICRKSE SOR BN FERR K
W MR 1 MPIRBERRE , WK BB B e M iRE
MALHT,
1.2 Hhadsg

WAERTE  ()BFIRNR  BE BT RIEXE
PSS 4, ATHIIK TKA B A B E ; (2) THUE I : — 415 A
S, A—EHAERTIR ; (3) BB BB HERE LA B

B (4G RI8HR  RALSURTE BRI B #% PR L2 (deep ve-
nous thrombosis, DVT) J il . SR ME D R ARFRBXR T ES
J& (range of motion, ROM), ¥R FIEBIRAFLMA,
1.3 X#kfit JFERNRTHRR

2 (RIS 35 i RN\ B HE R AR HE S ST SHEA T SCER I 2 A
BBV, O IFH R A CONSORT K 22 RinHE, &I
BEHLT BRI SR 22 47, B 0 43, Y 2 (UFRERR
-, SERMEEITISIRE, REMBREE  FIRs
H REEARFR BAYR MR G R, DERER
RESEE X RR BRI TEE,
14 it o4

Gt B4R A Cochrane YMEMI$E{L#Y Revman 5.0
B, TSRO R RS H (risk ratio, RR) F11 95% 7] {5 X [H]
(confidence interval, CI) , B ¥ % 1% 2 (mean differ-
ence,MD)F 95%CI, XXWEERILR R YR (P>0.05,P<
50%) , 3K Fi B B AN RY , 2 2 IR BB NI Y, [,
LR R R E HON RERT, RKEF AN S (—H WM TKA
M TKA) B ik il S et AL (R3S B U O g
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Tab.1 Basic characteristics of inciuded studies

. SR THER (%) #A(Bk)  FE CON-
e B Bk BiE  SORT

o JMA ESIMA INA EIWA WA EIRA gy sy
Ritter 9 1994 EE  BEHREYTE, B 137 138 NR NR NR NR NR 19
Holt ® 1997 EE  AUESHERENIT R, B 69 67 70 69 24/45  20/48 15 16
Ovadia™ 1997 I3 RIBEHEBENI I, B 32 26 73.7 69.7 7125 6/20 NR 18
Kim® 1998 HE  WEMREVE.EER & 69 64 64 7162 1162 16 19
Adalberth 1998 Hegh  AUEEMEREMLY . B 25 24 72 70 9/16 11/13 4 15
Grevoisier 1998 I+ AUBEHEREVLY R, B% 16 16 73 70 1930  21/28 NR 20
Niskanen{® 2000 7% RUMEERENLY R, B 20 19 70 71 416 5/14 2 17
Jenny™ 2001 ¥EE  AOREMEREOLY R, Bk 30 30 NR NR NR NR 0.5 18
Mengal” 2001 FeFES  RUBEHEREYIYER, B 52 52 72 72 NR NR NR 17
Esler® 2003 HE - AUEHERYTR,E% 50 50 73.1 72.1 2327 22128 60 19
B g 2006 FE  HUEEERNITE, B 50 50 72 7 18/32  15/35 30 20
fgHA Hua 2008 E  HUSEHEREVLYER, B 16 16 65 65 719 719 20 18
e 2000 PE  AUESVERENLG R, EER 30 30 67 67 1119 1119 1 16
Omonbude? 2010 EE AR R, B 40 38 71.1 68.4 2020  23/15 12 20
Yy = 2011 E  EUREMEREVLY R, IEEE S0 50 62 65 10/40 14736 24 18
[0 2011 HE  EUEEMEREMIMRELIEEER 27 29 67.4 66.5 5/22 6/23 0.25 15
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5 4E B IRBHFTHY CONSORT #E4-M 15~20 43, 18 4. &
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ERFRRE,

2.2 Meta 9474 R

221 WAL HH 6 BB TSIRAS X5 HA
AR G A SR BEF 7049 R B[ A5 274 41,
RHERBHE 75 B (27.4%), L5 FA 271 5, 53 140 B
(51.7%), BFEHFTZEF RS (P=0.000 2,P=82%),

B ISR FHRESLBN AR R S AT . 455 B R 5 | M4H & AR SR R
BEAY XU B BAR F 65 1 4 (RR=1.97,95%CI=1.10~3.54 , P=
0.02)(A 1), F&t, BHMHTBR, M7 TKA 6,5
5| FLH B R 4 P BE R A R BE 5 (RR=5.63,95%CI=2.96~
10.70,P=0.000) (£ 2).

222 B A 14 RN 2 ARG RGN LB RH#T
THtr, Kt dg 1 312 4 TKAR>S, S[RAILH 661 5]
(3 PGy ) , B MAILA 651 4)(8 HlEGL), WA 2 Fim,
BFRATERE SR (P=0.93, P=0% ) , B3R JH B 52 R M AR 2l
4387, RN, ABES | FHEAY BB R LR (RR=
1.77,95%CI=0.70~4.47, P=0.23) ,

b=k ik BIMA
Y4 ASCER n N n N E RR(95%CI) FENLA R R
Esler 2003®! 18 50 18 50 22.1% 1.00(0.59,1.69)
Holt 19979 a7 67 27 69 247% 1.79(1.28,2.50) -
Kim 1998 42 6 7 69 19.0% 6.00(2.90,12.42) -
Niskanen 20009 0 19 0 2 Not estimable
Hg s 20061 24 50 21 50 234% 1.14(0.74,1.77)
A& A 200814 9 16 2 16 109% 4.50(1.15,17.65) -
Bt 140 271 75 274 100.0% 1.97(1.10,3.54) L g
1 : Tau?=0.33 ; Chi?=22.12,, df=4 ( P=0. P= r } + y
?gﬁéﬁ 202373(:20;? 12,df=4 ( P=0.000 2 ) ; P=82% Y ; T oo
LRI HE 1 £=2. =0.
FFESIWE  FAFIIRA
B HELRNEERHTAE
Fig.1 Forest plot for soft tissue ecchymosis
£2 DALFMMTAEAFITHER
Tab.2 Subgroup analysis of soft tissue ecchymosis
EE S T4 R PARB R R (95%CT ) P{E
R SURBE — B TKA 2 170 P=0.72,P=0% 5.63(2.96~10.70) 0.000
Bl TKA 4 375 P=0.10,P=56% 1.32(0.91~1.91) 0.14
SR Ak 2 238 P=0.000,P=94% 2.41(0.38~15.15) 0.35
XY ORI 4 307 P=0.08,P=60% 1.64(1.00~2.69) 0.05
F5iHa ElF %
WA n N n N BE RR(95%CT) BELZR R
Li 2011# 1 50 0 50 73% 3.00(0.13,71.92) .
Grevoisier 1998 0 16 0 16 Not estimable
Esler 20038 1 50 0 50 73% 3.00(0.13,71.92) —
Holt 1997 0 67 0 69 Not estimable
Jenny 20017 0 30 1 30 21.9% 0.33(0.01,7.87) I
Kim 1998" 2 69 0 69 73% 5.00(024,102.28) B
A 20098 0 30 0o 30 Not estimable
Mengal 200117 0 52 0o 52 Not estimable
Niskanen 20000 1 19 0 20 71% 3.15(0.14,72.88) e R
Omonbude 201084 0 38 0 40 Not estimable
Ovadia 19971 0 26 1 32 197%  0.41(0.02,9.60) R
Ritter 199414 1 138 1 137 147% 0.99(0.06,15.71) —_—
Mg 20060 1 50 0 50 7.3% 3.0000.13,71.92) e ——
REHA A 200814 1 16 0 16 7.3% 3.0000.13,68.57) [ I e—
Bt 8 651 3 661 100.0% 1.77(0.70,4.47) r
W . Chit= = t t 4 + +
BT : Chi’=3.08,df=8(P=0.93) ; P=0% ots _on : - Py

BN Z=1.20 ( P=0.23 )

FMTFEFIWMA  FITIIHE

M2 BREERRHE
Fig.2 Forest plot for infection rates
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223 DVT HBFIFCMMET 24BEARFHNDVT X
B, BETTRTELA 1 BZE 30 A (AR 5 M4 DVT
R 2.8%(13/460) , 55 | HAHF (2.8%,13/459) , &8
FEAFETE R RN (P=0.54, P=0%) , R 87, DVT KRS
ZEBIM G EIIL(RR=1.0,95%CI=0.48~2.07,P=1.00) (H3),,
224 BARME LA 4 THEN TKA BE KR DRI
FTEHMLHRRY S, BT EslePHF T RAE SR ME
BIEAME B MEBE X ER T Meta 297, #EHA 3 THF
K EFEITEBRRMENRET AR S EE- HA
BRAMF T, TSI AR SR EIET 5 HE (MD=

-306.89 ml,95%CI=—410.14~203.63, P=0.000) (& 4),

225 MR A 8 RSUERYT TKA ARG E 5 M ALK
AT T G AR (B 5), K54l 401 B, K5 WA 397
B, it B PFS LR TP B (P=0.02,=57%) ,
RPN BRI, 5ERMBEREM, XFIRAR
4 # BAR T 31 ¥ 4H (RR=0.68,95%CI=0.52~0.89, P=
0.005), HTFHRANREERR , BRFTEHIMT,

226 AR5 ROM I 8 MBI TKA REXTIVE SN BB
77 b, SLE¥E 818 BYR, FHIBEI RS MM 1 A2 30 1
Frans-uis-i6 BRABEATIRE T R R E] A ) ROM 4552, 1

e bk | B34
A SCHER n N n N NHE RR(95%CI) FEHLA DR
Adalberth 1998 2 24 0 25 3.6% 520(0.26,103.03) - *
Li 2011@ 0 50 0 50 Not estimable
Holt 19974 4 67 8 69 585% 0.51(0.16,1.63) —&
i 20009 2 30 1 30 74%  2.00(0.19,20.90) -
Mengal 200107 2 52 1 52 74%  2.00(0.19,21.38) -
Niskanen 200009 0 19 0 20 Not estimable
Ritter 199406 0 138 0 137 Not estimable
Mg 3 200613 0 50 0 50 Not estimable
g% 48201109 3 29 3 27 231% 0.93(0.21,4.22)
Bit 13 459 13 460 100.0% 1.00(0.48,2.07)
RN Chi>=3.12,df=4(P=0.54) ; P=0% y t * + i
RN - 2=0.00 ( P=1.00 ) o1 01 ! 10 100
FIF S| HH FIF5[HiH
3 RMikiie % & EHFHE
Fig.3 Forest plot for deep venous thrombosis
Too s T3 A
a9 ASCHER WM bR N BB REE N WE MD (95%CI) B e R M AR Y
Li 2011@ 535 295 50 853 331 50 70.6% —318.00(-440.90,-195.10) : 3
Esler 2003 119 0 50 568 0 50 Not estimable
Jenny 2001 1264 669 30 1431 827 30 7.4% -167.00(-547.64,213.64) -1
i #2201109 932 332 29 1250 487 27 22.1% -318.00(-537.87,-98.13) .
Bt 159 157 100.0% -306.89(-410.14,-203.63) &
FBHE : Chi?=0.56, df=2(P=0.76) ; P=0% ! 4 y y
; -1000-500 O 500 1000
SRR : Z=5.83 ( P=0.000)
FFEIIHA FIFFHA
B4 BRmBHFAEH
Fig.4 Forest plot for mean total blood loss volume
Bz b CF k|
SR n N n N HE RR (95%CI) B RE RN AR R
Adalberth 19984 7 24 10 25 8.0% ©0.73(0.33,1.60) T
Li 20112 11 50 32 50 11.9% 0.34(0.20,0.60) -
Esler 2003® 19 50 31 50 155% 0.61(0.40,0.93) -
Jenny 20017 10 30 11 30 95% 0.91(0.46,1.81) -
Ovadia 199702 4 16 32  6.0% 0.31(0.12,0.81) o
Ritter 199419 30 138 23 137 13.6% 1.29(0.79,2.11) ™
g 3 20061 24 50 32 50 17.1% 0.75(0.53,1.07) =
i 42201189 18 29 24 27 18.3% 0.70(0.51,0.96) il
f=872 123 397 179 401 100.0% 0.68(0.52,0.89) ’
Sl Tau=0.08; Chi*=16.12,df=T(P=0.02) ; P=57% ' y N !
BB : 2279 ( P=0.005) 001 01 1 10 100
FIF T HA FIF5| FiH

5 WmERFHKE
Fig.5 Forest plot for homologous blood transfusion rates
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Esima o1 bk
A Bl WNEEN WM bR N WUE MD(95%CI) R A
Adalberth 1998# 105 6 24 106 5 25 127% -1.00(-4.10,2.10)
Li2011® 100 12 S0 102 12 50 55% -2.00(-6.70,2.70)
Jenny 20017 80 14 60 8 10 60 64% -4.00(-8.35,0.35)
B 3 20099 1198 58 30 1198 56 30 14.6% 0.00(-2.88,2.88)
Ovadia 199704 875 84 26 853 76 32 1.0% 2.20(-1.97,6.37)
Ritter 1994061 72 71 138 72 68 137 45.0% 0.00(~1.64,1.64)
B 4200608 105 11 50 102 11 50 6.5% 3.00(-1.31,7.31)
gk 42 201109 109 15 29 112 13 27 23% -3.00(-10.34,4.34)
Bit 407 411 100.0% -0.21(-1.31,0.89)
S Chi*=7.77,df=7(P=0.35) ; P=10% i t t t y
’ 3 -100 -50 ] 50 100
BUR B 2=0.37 (P<0.71) 00
FFETIHA FIF31HE

E6 AREXWEDEFRHKE
Fig.6 Forest plot for postoperative range of motion
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P=0.71) (& 6),
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AERFE¥ERBRESIREN 1M BREES
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—Hit, R, FEEBRE , AR ARTTRK
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