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Meta analysis of unilateral condylar replacement and high tibial osteotomy in the treatment of medial compartment
osteoarthritis of the knee FU You-wei,LIU Bing-gen,LUO Jian ,LUO Ming-xing,and PANG Qing-jiang™. *Department of
Orthopaedics ,Ningbo No.2 Hospital ,Ningbo 315010, Zhejiang, China

ABSTRACT Objective : Meta-analysis was used to compare the clinical efficacy of high tibial osteotomy (HTO) and uni-

condylar arthroplasty (UKA) in the treatment of medial compartment osteoarthritis (MIOA) and provide a better surgical
choice for patients with MIOA. Methods : The Cochrane Library (Issue 6,2017),PubMed, Ovid, ELSIVE ,CNKI and Wanfang
databases were searched by a computer. Literatures on HTO and UKA for MIOA from January 1,1970 to June 30,2017, in-

cluding complications, knee joint score, knee mobility,revision rate and excellent and good rate ,were searched and screened
out according to the inclusion criteria, and strict quality evaluation was carried out. RevMan 5.0 software provided by Cochrane
collaboration network was used to conduct the meta-analysis of the included research results and to test the heterogeneity of the
data. Results:Total 13 articles met the inclusion criteria,and the total sample size was 1 043. Among them,462 were HTO
treatment group and 581 were UKA treatment group. By comparison between HTO treatment group and UKA treatment group,

there were significant differences in the contralateral deterioration rate[ WMD=3.21,95%CI(1.13,9.10) ], pre-operative knee
range of motion[ WMD=6.55,95%CI(1.44,11.66) |, Lysholm knee score[ WMD=-3.15,95%CI(-4.77,-1.53) ] ,complications
[WMD=2.78,95%CI (1.52,5.11],revision rate [WMD=1.81,95%CI (1.17,2.80) ],the rate of excellent and good [WMD=
0.49,95%CI (0.30,0.80) ],and femorotibial angle changes [ WMD=-2.37,95%CI, (-3.63,-1.11) ] (P<0.05). There were no
significant differences between the HTO treatment group and the UKA treatment group in patellofemoral deterioration rate
[WMD=1.59,95%CI(0.65,3.84) Jand the free walking speed [ WMD=-0.02,95%CI(-0.09,0.04) ] (P>0.05). Conclusion:

Based on the limited data, high tibial osteotomy is a better choice for the treatment of medial compartment osteoarthritis in the
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comparison of short and medium-term clinical outcomes , and long-term clinical outcomes may need further study.
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Fig.1 Data collection process
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Tab.1 Characteristics of the trials examined in the literature

lEa W 2R BIT Ik RAE Jige G 114 W/ AFER(E)  BEVIREGE) BRSS9

Broughton % [B] Joi P A 5 HTO 45 49 11/38 71 7.8 7
UKA 34 42 11/31 63 5.8

Jefferson Z&1° Ty BE T 5T HTO 20 23 NS 57 i 8
UKA 20 24 NS 65 Ak

Ivarsson %7 It BIL X HEATF 55 HTO 10 10 4/6 62 1 9
UKA 10 10 4/6 64 0.5

Weale 21 [ Ji P A 5 HTO 21 21 NS 74 12~17 8
UKA 15 15 NS 80 12~17

Stukenbor-Colsman i HIL %} BB HIF 55 HTO 32 32 19/13 67 7.5 9

£l UKA 28 30 6/22 67 7.5

Birjesson 4510 Bl AL X BT 5 HTO 18 18 10/8 63 5 9
UKA 22 22 11/11 63 5

Dettoni 2" B M 5T HTO 54 54 NS NS 2~4 8
UKA 56 56 NS NS 2~4

Takeuchi 25" [ 5T i HTO 24 27 6/18 67 5.1 7
UKA 18 30 4/14 77 7

Yim 25 [ Jast Ak B 5 HTO 58 58 7/51 58.3 3.6 7
UKA 60 60 2/48 60.3 3.7

Tuncay %™ [ Jas{ A 4F 5% HTO 88 93 18/70 52.6 3 7
UKA 94 109 15/79 58.7 3.5

Petersen 21 [ 5T i HTO 23 23 14/9 58.9 5 8
UKA 25 25 9/16 60.7 5

Krych %) [ JAst 1k B 5 HTO 57 57 41/16 2.7 72 8
UKA 183 183 82/101 492 5.8

o e 417 [ Jas{ A 4F 5% HTO 12 12 /11 50.3 6.4 8
UKA 16 16 1/15 55.4 6.4

NS $5 AR A&, T [

Note : NS means not described , the same below
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Tab.2 Clinical of results the trials examined in the literature
(= TR Wi ﬁEE EM% #tﬁ %%% ‘%%% %%%W[ﬁ] PR B
%k %k g PEAET PSR (4)) () (km/h) (®)
Broughton %" HTO 45 21 10 17 Baily 35.8+7 NS NS NS
UKA 34 32 3 4 39.6+7.3 NS NS NS
Jefferson %:'¢) HTO 20 NS 5 NS NS NS NS 1.02+0.19 NS
UKA 20 NS 17 NS NS NS NS 0.99+0.2 32
Ivarsson %17 HTO 10 4 NS NS Lysholm 7919 121+11 0.94+0.30 NS
UKA 10 8 NS NS 91x11 112+13 0.93+0.22 NS
Weale Z® HTO 21 7 17 NS Baily 31 NS NS NS
UKA 15 8 5 NS 34 NS NS NS
Stukenbor-Colsman ~ HTO 32 15 10 9 KSS 76(29~100)  117(85~135) NS -0.25
e UKA 28 13 6 2 74(31~94) 103(35~140) NS -5.25
Borjesson 41" HTO 18 18 NS NS BOA 37(36~39) 123+0.5 1.13+0.14 NS
UKA 22 22 NS NS 37(31~39) 123+0.5 1.19+0.15 NS
Dettoni 2! HTO 54 50 0 NS KSS NS NS NS NS
UKA 56 53 0 NS NS NS NS NS
Takeuchi %" HTO 24 27 0 2 KSS 89+7.6 146+5.9 NS 170£2.1
UKA 18 29 2 3 79+6.8 127x16 NS 174£3.8
Yim % HTO 58 NS NS 3 Lysholm 89.6+8.7 138.8+4.7 NS 173.8+1.7
UKA 60 NS NS 3 90.3+7.7 130.0+8.8 NS 175.9+2.2
Tuncay %' HTO 88 NS 0 8 HSS 83.73 NS NS NS
UKA 94 NS 3 3 90 NS NS NS
Petersen 25115 HTO 23 17 1 2 HSS NS NS NS NS
UKA 25 21 1 1 NS NS NS NS
Krych Z!' HTO 57 NS 13 NS Lysholm 80.2+11.8 NS NS 1.3+2.4
UKA 183 NS 11 NS 90.0+£11.0 NS NS NS
Ty i HTO 12 NS NS Lysholm 89.8+2.1 135.1£3.5 NS 171.0+1.6
UKA 16 NS NS 91.1+4.2 133.5+¢3.3 NS 172.3£2.0
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HTO UKA Odds Ratio Odds Ratio

Study or Subgroup  Bvents Total Events Total Weight M-H, Fixed, 95% Ci M-H, Fixed, 95% CI
Broughton 12 19 2 42 36E6% B.49[1.36 30.94)] - &
Yim 3 a8 2 a0 458% 1.31[0.21, 817 =
R 1 12 1 16 17.7% 1.36([0.08 24.27]
Total (95% CI) 119 108 100.0%  3.21[1.13,9.10] —<EEETE-
Total events 16 ]

N " = Ll L R L Il Il |
Heterogeneity: Chi®= 2.04, df=2 (P =0.36); F=2% 'D.m D!1 ] 1'0 1E|E|'

Testfor overall effect £2=219(F=0.03)

Bl 2 HTO 5 UKA P2 ) 5 56 18 A48 4 LA i) 2R bk

Fig.2 Forest plot for the contralateral deterioration rate for HTO versus UKA

Favours [expernmental] Favours [control]
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17 Meta 5387, 255 R B1E R HTO jAY7 41 5 UKA
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P=0.007, & 7],HTO j& 7 41 ®i 1% F B g /> F UKA
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2.7 fhR%

TE 13 5 SCHk b 8 R HEAT AL R R A5 R
Meta 43 H757215 ) 5 G pE 4007 R P=23% ,P=0.25,
BT B S, ORI kN B A E A
Meta 73 #7 . Z5 R R R 2 HTO 159741 5 UKA IR
7 414 W 2 2% 5 [ WMD=0.49,95%C1(0.30,0.80) , P=
0.004, & 81,HTO A7 41t B F B & fi F UKA &
g
2.8 RS U B T A2 Bl
TE 13 F SCk L 3 R AT T 4L I ek AR A R
) Meta 43472217 WFGE 25 B HTO (7 S
UKA 497 414 M & 2 5 [WMD =-2.37,95% CI
(-3.63,-1.11),P=0.000 2, & 91,HTO 547 4111 1B f

HTO UKA Odds Ratio Odds Ratio
Study or Subgroup  Bvents Total Bvents Toial Weight M-H. Fixed, 95% Cl M-H. Fixed, 95% CI
Broughton a 49 a 42 338% 254 [0.63, 10 26]
Yim a] a8 4 a0 61.4% 0.85[0.23 312]
1R 1 12 1] 16 48% 430[016,115.31] ¥
Total (95% CI) 119 108 100.0% 1.59 [0.65, 3.84] "*"
Total events 14 g
it ChiE = S = LR | } } f
Heterogeneity: Chi : 167, di=2(P=043), F=0% 0.01 01 ] 10 100
Testfor overall effect Z=1.02 (P=0.31) UTO UKA
B 3 HTO Y5 UKA 7415 B 56 15 1R A48 2 [ AL 1 AR kR
Fig.3 Forest plot for the patellofemoral deterioration rate for HTO versus UKA
HTO UKA Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl N.Randulm.gﬁ% Cl
Earjesson 123 05 18 123 045 22 250% 0.00[-0.31,0.31]
lvarssaon 129 11 10 112 13 10 121%  9.00[1.55 19.55] =2
Takeuchi 146 5.9 24 127 16 18 159% 19.00[11.24, 26.76] —
Yim 1388 47 a3 130 88 BD  23.6% 8.80[6.27,11.33] g
T 1351 35 12 1335 33 16 235% 1.60 [-0.95, 4.16]
Total {95% CI) 122 126 100.0%  6.55[1.44, 11.66] L4
Heterogeneity Tau®= 27 16; Chi*= 72.20, di= 4 (P = 0.00001); F= 94% f I . y !
e ;- -100 -50 0 a0 100
Testior overall effect: 2= 2.51 (P = 0.01) Favours [experimental] Favours [control]
B 4 HTO Y5 UKA P41 1 20 B2 AL AR Ak
Fig.4 Forest plot for the preoperative knee range of motion for HTO versus UKA
HTO UKA Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
lvarsson T4 14 10 a1 11 10 1.4% -1200[2561,1.61] o=
Krych a80.2 11.8 a7 90 11 183 221% -9.80[13.25,-6.39] e
Yirm Ba.6 &7 58 403 77 BD 29.49% -0.70[-3.67,2.27]
17 ga.s 21 12 911 42 16 466%  -1.30[3.68 1.08)
Total (95% CI) 137 269 100.0% -3.15[-4.77,-1.53] L]
Heterogeneity: Chi®= 2082, df= 3 (P=0.0001); F= 86% I—1DD —E:D b 5'0 1DDI

Testfor overall effect Z= 3.80 (P =0.0001)

B 5 HTO 5 UKA W4 Lysholm PPy UL i1 AR AR &
Fig.5 Forest plot for the Lysholm knee score for HTO versus UKA

Favours [expenmental] Favours [control]
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ARSI Meta 73 BT AAAE— S8 A 2 - (1) A SO EE
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FEAR AT e B, JGE MER PR AN X SRR AR 1Y
FE5t o (2) AW NCHE STHR B4 B 15 5 RS 25 BB 1Y
I PRASCR FEZELA v R 3, TR I R A8 ik =
W5 . )T MABFFE I FARIE BIEA G — o XL
BRAEAR AT RESL AT FELE e IR USRS, AR5+
W A SCHR Bt 7 P T S AN — - AT 08 A 1) =
PEOCTY 28 8 F 4T HTO 5 UKA 3597 A J5 AN [R] i 1

HTO UKA Odds Ratio Odds Ratio
Study or Subgroup  Events Total Ewenis Total Weight M-H. Fixed, 95% Cl M-H. Fixed, 95% CI
Braoughton 17 49 4 42 21.0% A05[1.584 16.43] ==
Petersen 2 23 1 26 6.5% 2.29[018 27.04]
Stukenhorg g 32 2 30 111%  548[1.08 27497 —————
Takeuchi ¥ 27 ] 30 197% 072011, 467]
Tuncay a 93 3109 1849% 3.33[08R/ 12492 =t
Yim 3 a8 3 A0 228% 0.85[0.16, 4.44] R
Total (95% CI) 282 286 100.0%  2.78[1.52, 5.11] e
Total events 41 16
Heterogeneity: Chi*= .70, df= & (P = 0.34); F=12% =D P n=1 i 1=u mul
e it el e 2ot SRR Favours [experimental] Favours [control]
B 6 HTO 5 UKA PI41If K AE & A 2 AL 1 AR AR
Fig.6 Forest plot for the complications for HTO versus UKA
HTO UKA Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Ci M-H, Fixed, 95% CI
Braoughton 10 49 ] 42 B.4% 3.33[0.85 13.04] 5
Dettoni 1] a0 1] A3 Mot estimable
Jeffersan 5 23 17 24 423% 041 [0.03, 0,43 i
krych 13 ar 11 183 131%  4.62[1.94, 11.01] ——
Petersen 1 23 1 26 3.0% 1.09[0.08 18.51]
Stukenbory 10 3z f 30 138% 1.82[0.67, 5.83)] ——t—=
Takeuchi ] 27 2 a0 TE% 0.21[0.01,4.52] *
Tuncay 2 93 31049 8.2% 3.33[086 1297 7
Weale 17 21 ) 16 3.6% BA0[1.84 3923 e
Total {95% Cl) 375 511 100.0%  1.81[1.17, 2.80] S
Total events G4 48
Heterogeneity: Chi*= 28.64, df= 7 (P = 0.0002); F= 76% =D = D=1 ;i 150 mu:
e L el Bl i e e i) Favours [experimental] Favours [control]
& 7 HTO 5 UKA ¥4l fl & R o4 i) R AR
Fig.7 Forest plot for the revision rate for HTO versus UKA
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Fig.8 Forest plot for the rate of excellent and good for HTO versus UKA
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Fig.9 Forest plot for the femorotibial angle changes for HTO versus UKA
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Fig.10 Forest plot for the free walking speed for HTO versus UKA
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