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Meta-analysis of clinical efficacy of ankle arthrodesis and total ankle arthroplasty in the treatment of end-stage ankle
arthritis

ZHOU Guan-bin ,LYU Yang,L Jing,LIN Zi-han ,ZHOU Jian-wei, CHEN Hai-yun(Guangdong Provincial Hospital of Tradition-
al Chinese Medicine , Guangzhou 510120, Guangdong, China)

ABSTRACT Objective To systematically review the clinical efficacy of total ankle arthroplasty (TAA) and ankle arthrode-
sis  (AA) in the treatment of end-stage ankle arthritis. Methods The PubMed , EMBASE and Cochrane Library databases were
searched for articles published in the treatment of end-stage ankle arthritis with AA or TAA from the establishment of the
database to June 2021. Bias risk tool was used to evaluate the quality of the literature. The American Orthopaedic Foot and An-
kle Society Ankle—Hindfoot Scale (AOFAS) ,visual analog scale (VAS) ,ankle osteoarthritis scale (AOS) , gait analysis (pace,
frequency, stride ) ,range of motion (ROM),satisfaction,complications and reoperation rate were analyzed by meta-analysis
between AA and TAA groups by RevMan 5.3 software. Results A total of 12 articles were included ,including 1 050 patients in
the AA group and 3 760 patients in the TAA group, totaling 4 810 patients. Meta-analysis showed that the total score of AOFAS
[MD=-3.12,95%CI(-9.02,2.96) ,P=0.31],pain score [MD=1.60,95%CI(-1.35,4.54),P=0.29],alignmentl score MD=
-0.04,95%CI(-0.52,0.44),P=0.88 ] ,VAS[MD=0.10,95%CI(-0.49,0.68) ,P=0.74] ,and AOS total score [ MD=-4.01,95%
CI (-8.28,0.25),P=0.06],the difference was not statistically significant (P>0.05). The score of AOFAS functional in TAA
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group was significantly higher than that in TAA group [MD=44.22,95%CI (-8.01,-0.43),P=0.03]. There was no significant
difference in gait analysis between the two groups (P>0.05). Postoperative ROM [ MD=-4.93,95%CI(-6.35,-3.52) ,P<0.000
01] and change in ROM from preoperative to follow-up [MD=-5.74,95%CI (-8.88,-2.61),P=0.0003 ] between two groups,

the difference was statistically significant. There was no significant difference in satisfaction between the two groups

[OR=

1.011,95%CI(0.46,2.23) ,P=0.98 |. Complications [OR=1.61,95%CI(1.26,2.06) ,P=0.0002 | and non-revision reoperation
[OR=1.61,95%CI (1.17,2.21),P=0.003 ] were significantly lower in the TAA group than in the AA group. There was no sig-
nificant difference in the rate of revision and reoperation (P>0.05) between the two groups [OR=1.02,95%CI(0.37,2.78) ,P=

0.97 ]. Conclusion The clinical efficacy of AA is similar to that of TAA ,but the non revision reoperation rate and main surgical

complications of TAA are significantly reduced. Therefore , further high-quality methodological research and long-term follow-up

are needed to confirm this conclusion.
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Tab.1 General information of the included studies
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Tab.2 Risk of bias assessment

L Kl B Ak Bk 45 WA o v TE R PR A A A fe
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Heterogeneity: Chi*=1.1%9, df= 2 (P =0.59), F= 0% 30 1o 5 e i
Testfor overall effect: Z=1.01 (P =0.31) Favours [TAA] Favours [AA]
B3 AA 5 TAA JRYFERIMERCTT & AOFAS 7 L BEHY AR bR A

Fig.3 Forest plot of AOFAS total score compared between AA and TAA end-stage ankle arthrirtis

AA TAA Mean Difference Mean Difference
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Braito 2014 ;a7 10 286 124 38 253% A30[-0.56 11.16] T
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Schuh 2012 358 69 20 38 84 21 38.8% 400[0.73 879 B
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Heterogeneity; Chi®= 6.82, df= 2 (P =0.03); F=71%
Testfor overall effect. Z=1.06(F=0.29)

4 AA 5 TAA RTF AR 2 AOFAS FEIIEI) LAY ZRARIE
Fig.4 Forest plot of AOFAS pain score compared between AA and TAA end-stage ankle arthrirtis

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [, Fixed, 95% CI IV, Fi::ﬂlr 95% CI
Braito 2014 78 38 10 B8 26 38 37% -1.00[-3.40,1.500
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Fig.5 Forest plot of AOFAS alignmentl score compared between AA and TAA end-stage ankle arthrirtis

AR TAA Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
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Fig.6 Forest plot of AOFAS function score compared between AA and TAA end-stage ankle arthrirtis
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AA TAA Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight I, Fixed, 95% CI I, Fi:tedl. 95% CI
Eraito 2014 26 22 10 33 24 38 02% -0.70[14.36, 1296 * *
Saltzrman 2009 179 2 48 169 183 4593 998% 010045, 068
Total (95% CI) 58 631 100.0% 0.10 [-0.49, 0.68]
Heterogeneity: Chif=0.01, df=1 (P =0.91); F= 0% 4 2 r 2 4
Testfor averall effect Z=033 (F=0.74) Favours [AA Favours [TAA]
7 AA 5 TAA QYT LARINERICTT R AOFAS VAS L H Y 2Rk 5]
Fig.7 Forest plot of AOFAS VAS compared between AA and TAA end-stage ankle arthrirtis
AA TAA Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Daniels 2014 18945 243 B9 257 2345 232 A525% -B20[12.08,-0.32 —i—
krause 2011 2368 173 47 252 02 114 475% -1 BO[-T.78, 4.59)
Total (95% CI) 136 346 100.0% -4.01[-8.28, 0.25]
e AE 3 _ Ee } | 1 } }
e EIR N
T T Favours [TAA] Favours [AA]
Bl 8 AA 5 TAA JGITARAWIPEET % AOFAS AOS HL#5 i #R AR &I
Fig.8 Forest plot of AOFAS AOS compared between AA and TAA end-stage ankle arthrirtis
AR TAA Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight I, Fixed, 95% CI IV, Fixed, 95% CI
Braito 2014 116 3.2 M0 173 43 38 A% -5T70[8.11,-3.29] . —
Flavin 2013 15 22 14 182 B 14 1749% -4.20[-7.455 -0.89] . T
Seo 2017 102 33 T o181 3.3 17 23.7% -4.90 [7.80,-2.00] N
Singer 2013 13.7 4 17 181 48 17 2389% -4.40[-7.30,-1.50] . S
Total (95% Cl) 48 86 100.0% -4.93[-6.35,-3.52] ~eifine-
Heterogeneity: Chi#= 0.70, df= 3 (P=0.87), F=0% = =

4 -2 0 2 4

Testfor overall effect: 2= 6.83 (P = 0.00001) Favours [experimental] Favours [control]

B9 AA 5 TAAJRIFZARMIBSEA J¢ AOFAS ROM [L AL ) 2R AR 1A
Fig.9 Forest plot of AOFAS ROM compared between AA and TAA end-stage ankle arthrirtis

AA TAA Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
SalEman 20049 =37 841 48 37 36 593 48B3%  -7.40[8.87,-5.93 L
Segal 2018 -19 14 13 23 14 20 51.7% -420[510,-3.30 L
Total {95% Cl) 61 613 100.0% -5.74[-888,-2.61] .
ity L] S Chif= = = Rz t } } }
Heterogeneity: Tau*=4.73;, Chi*=13.21, df=1 (P=0.0003); F=92% 0 A0 o 10 -0

Testfor overall effect: Z= 3,89 (P =0.0003) Favours [TAA] Favours [AA]

10 AA 5 TAA JRYT A AR BROCTT 4 AOFAS ROM 7224k HL A1 2R AR
Fig.10 Forest plot of AOFAS ROM changs compared between AA and TAA end-stage ankle arthrirtis
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Fig.11 Forest plot of AOFAS gait velocity compared between AA and TAA end-stage ankle arthrirtis
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Fig.12 Forest plot of AOFAS stride lengthy compared between AA and TAA end-stage ankle arthrirtis

Favours [TAA] Favours [AA]

-1001-



Testfor averall effect Z=0.04 (F=0.97)
B 17 AA 5 TA TAAIIBESET & AOFAS FilfE 1 T AR K H &2 1 ZR AR A

Fig.17 Forest plot of AOFAS revision reoperation rates compared between AA and TAA end-stage ankle arthrirtis
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Fig.13 Forest plot of AOFAS cadence compared between AA and TAA end-stage ankle arthrirtis
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Fig.14 Forest plot of AOFAS ostoperative satisfaction compared between AA and TAA end-stage ankle arthrirtis
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Fig.15 Forest plol of AOFAS postoperative complications compared between AA and TAA end-stage ankle arthrirtis
AA TAA Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Daniel 2019 13 103 17 414 103% 337[1.58,7.19) *
Lawton 2017 A4 4498 80 844 BAT% 1.41[0.99, 2.00] .
Total (95% CI) 601 1258 100.0% 1.61[1.17, 2.21] ""‘
Total events 7T g7
Heterogeneity Chi#= 4.23, df=1 (P = 0.04); F= 76% 012 D=5 } 2 5
Testfor overall effect 2= 294 (P=0.003) Favours [AY Favours [TAA]
B 16 AA 5 TAA BT LA IABL T R AOFAS i B8 T T AR 3 HL A 1) ZR AR 1A
Fig.16 Forest plot of AOFAS non-revision reoperation rates compared between AA and TAA end-stage ankle arthrirtis
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