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The effect of residual flexion deformity of certain degree on the efficacy of TKA
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[Abstract] Objective: To investigate the effect of residual flexion deformity (FD)to a certain degree during total knee arthroplasty
(TKADon the efficacy in patients with severe FD associated with knee osteoarthritis. Methods: A retrospective analysis was conducted
at the First Affiliated Hospital of Nanjing Medical University on the 52 patients with severe FD (>30°) treated based on the concept of
completely correcting FD (within 5°) from October 2013 to September 2017, referred to as the intraoperatively completely-extended
group(n=52), and the 43 patients treated based on the concept of appropriately retaining a certain degree of FD (5°=10°) from October
2017 to September 2021, referred to as the intraoperatively incompletely -extended group (n=43). The operation time, intraoperative
blood loss, postoperative lower limb swelling, and the incidence of postoperative complications were recorded. The hospital for special
surgery (HSS) score, activities of daily living scale (ADLs) , and visual analogue scale (VAS) were also to compare the differences
between the two groups. Results: All patients successfully completed the surgery, and were followed up for(35.85+1.99) months (range
33-39 months). Patients in the intraoperatively incompletely-extended group had shorter surgical time (P=0.001), less operative blood
loss (P < 0.001) , and had less postoperative lower limb swelling (P < 0.001). At 3 months post-surgery, patients in the incompletely-
extended group had greater residual FD(P=0.038) but less pain(P=0.031) than those in the completely-extended group. No significant
differences were found in postoperative HSS and ADLs scores between the two groups. At 6, 12,24, and 36 months post-surgery, there
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were no statistically significant differences in residual FD, HSS, ADLs, and VAS between the two groups. The improvement in HSS

scores also showed difference at 3—6 months post - surgery (P=0.004) , but not at other time points. The incidence of deep vein

thrombosis (DVT) was lower in the completely-extended group (P=0.048) , but there was no statistical difference in the incidence of

medium-term and long-term complications between the two groups. Conclusion: In the treatment of knee osteoarthritis with severe FD,

retaining soft tissue to a limited extent and appropriately retaining a certain degree of FD (5°=10°) during TKA does not affect the

recovery of knee mobility and function and is associated with a lower incidence of DVT.

[Key words] osteoarthritis; arthroplasty; flexion deformity; prognosis

22 1 2% 1T B 45 R (total knee arthroplasty, TKA)
JEVRIT AR MR T 15 % (osteoarthritis, OA) [
AT ROTEN . AR IR G OA 5 LI ey T 2
BRI T, R IR 22 53 4 B 5% 1 1o B 32 R 1Y)
18 0L, BN JE B T (flexion deformity, FD) o BEAE H
T AR E K MBS TT 26 AR B IR 1), 5215 OA S
AL 75k [ IF 1] 165 17 52 £40™ B FD (FD>30°) , Fifi 45 A 7%
A G A R SRR v, P E FD S IR
DAAE B R b o R, 5 384 BB AF AL
FD, 1M #r IE A A 7™ = FD IR 6 1 2 FARE AL
TKA A il ) — KPR

A E NN, TKA AR J5 5% B K FD A B s (7] 17
B, AR P AT R ES . —KILN, FD
FrIEZ) 5° LA BIMER) 1 58 e B OGT XF T 4E
A7 FD IR OA, RO T HFIEFD, 7 24
W RBUE A SR BEAT BAMBUE 19 KR
HLRAMRIEHE . BT BRSTKIIEAEFD, A i R
B ZURA fR A L R A, RS AT B AU R AT RE
Fa R ALY, e AFE AR 58 2B IEFD. BB A1, 4
SMEE SRR R T, BURIR R A 5, =
FUR M BT EY . WA LKW, ERETT
IR 24 k2D, TKA R sk B — e 2 FD
Xof I SR 79 T B B2 M T e K S JE WY R RS, AT T
T I AR 5 R I T A L, T ek AR Hh R AR
A BT BEARILE #4455 1 KUR: o H R £ % TKA
WRIT AR P E FD IR OG5 7 258 2 H IE FD
RZ g B M.

ARHFFE [ 3 HT T 20134 10 H—2021 459 H
TR B BE R R — s BE B AT TKA H AR ™ &
FD [FIRRHT OA (3, iR A 45 I FD MFESE, H5
BESARTTEEMEH SRR TBEEMEH,
O 2 R R S R DS AR ELIE DU D REVE Ay, N
TKA AR5 IE ™ 5 FD S (AR .

[J Nanjing Med Univ,2025,45(04):551-559]

1 MRINTTE

1.1 %

BEVT T 20134E 10 H—20174E9 H [R5 &5
IEFD(<5) (I 52 ) F AR EEZ 2017 410 H—
2021 4F 9 H I8 R H v] DA 45k B — € #2 B2 FD (5°~
10°) (BRI 43 61 7 A 8 35, % 9 40 i 1 o kel gt
FTXF LT AT 95 BB AN N AR I, JF A 5e 3%
(B k. o, 552461, 22 71 41, 418 58~79 %7,
735 (68.85+£4.83) %, 44 i 455 2 (body mass index,
BMD 19.70~39.39 kg/m’, ¥ #41(26.01 £4.50) kg/m’. #i
P TKA AR H 5 1E FD B B E], K FiR B R
AR mBEH G2 MA R LT MEA
(43 ),

Gy N e = D2 N 5 R PE R G B R R
(Kellgren-Lawrence 73 2% N IV 20 s @4 32 41 Ik F.l
TKA; @ %8 55~80 % s @A [ KL FD=30°.
BrAr e : ORIZ IR 5T B8 BV R 26 25 i
TEE PIVE JOREME DG T 5 Q¥ Z iR B s\ T
KATRIME ; QARG 6 A~ F P Bl BE 17 1 1] 252 4L F
AR DIER T RIATT 4. R E M s RS
— B 12 B A B2 R S L HE (2024-SR-199), AT i
HEF BB G FE .

1.2 Fik
121 FARAFZX

PR 2H 5 S 2 WD TKA, RAR R AU 5
XA B AR (PS B N T S5 B4 (35 [H 5 A=
AT RIFEE A R BCREIERAFD . A FR
Y i A — 1 & 50 3 5 1 32 AT 22l A 3 BA 52 A
BB A B R ECT BN . 1 I B O BR AR, 15
BIE 18280 mmHg. JE R, K AR EE S H) 1, B
wRLHE 5 NS . VIR AT IS 22 WA, AR A
AT Tl . T ORATIE ST =4ECT



5545 55 4 1
20254 A

WS, M, TR S RPREE e R AT TKA JT Rksema L) ]
M ERR AR (H R R 2ERD , 2025, 45(4): 551-559 - 553 -

FXRIF AR T ZAT A A, B A& KM
T, B RS RAR A B K VR [ e« R
ITHEE B, SRR AT B R R A b, R
PR ERE I WmEFZRERMAYIO. REE
[ISaa i WAL ) 2 2 IO VA ol L o K 8
122 FD##FE

TKA AR AT 8 R S0 e, WA R0 SR HE -1
BERBREAWRVIBR A X UIBR o A5 i 22 fif
L TA) B /N T T ot PRI B, 28 RS 1 B 2 Bt — 20
KEHL R E WG 7 R T EMRE &5
Ji o PS AU TSGR AAR (1) s 14 i B oz v A
BIN9 mmo BUAMECE I B E 2 i 0 2 mm A
B, I 2 AN 4 mm, 8 G 04T 50 A IR B
T KBS IR E B e S ERT . &
AR A A R A A AR TR X, 30D B9 ik 2E 3 i
Bl & 5k AN 10° I FD.
123 AARMEL

BT A R SR 350 o ) — RS2 T BA e il AR
WS OFETRE A G FEE .

TSR : B AR AT 2 d AT TR 14, L5 A
WS IVARIIES S Ml = e S R ) - | 2

ARG BEE : ARJ5 28 2 RIFWBHLII IR B
FGRGMENGE. WANGEHE: OBEL, &8
FH 3+ 4 B AR 5T (1O YR /h) 5 (g 9% 1 ek LI
SN ME LA O DY S WLEE K 4D, 8482 10 s/R,
20 R/, 2~5 /d; B H R 46 =, PR B PR T 15~
20 em, FFS210 s/IK, 20 /4L, 2~5 1/d. T5BhE I 25
35 : W sh I B @ AL B 3 (IR 9635 1 3 i )1
250 QiE sl s PRI EERR, 15 min/4H, 320/d. I
SR B AT VKA A B, DK KB bl B T 8
JETTEEREIR R, R N IR o XTI OC T R B
BARE N AR S DR E T 2R G, B2
BRI, W 1~2 kg VD48 B T IR b5 K wifil,
BRI A . RJF 5 2 RAE G 3 BT 4%
THb, AT AT B R REFHSEEZBREEZR N
B, i HUEE G s R R
124 #RAEHK

0 A A TR A] T AR H I & AR 5 T TR e
PRFREE o F ki I J5 U0 B2 R 6 eR ) 0
JEALFL AT b Ay 85 0, i 8 FARB ] . FARH
115 A4 48 it BE 28 Chematocerit, HCT)VESAH . R
FRUE T, MR < /AT s HCT JERlE, R 52 &
I BC K HCT R, MR 4 22 U K i = (HCT AR -
HCT R J5 ) x A Ex7%+HCT” 1+ 515 2 F A H i & .

TARBIMAR G283 R EARMEEHE ET7 15 em KR
AEEE N5 10 em /NBRE A2, 15 9 RO KRS 5
PP AR SE AT ARJE 36,1224 F136 4>
[ FD. 3% [ 21 29 % A b B £ [ Chospital for special
surgery, HSS)BR T V73 « H AT 15 3l 3K (activ-
ities of daily living scale, ADLs) F1 5 A0 o F AU PF 7
(visual analogue scale, VAS) V¥ At o {81 F§ HSS ¥ 7
CHRe e 23 100 730 VPAfT B $80J 5015 ) 4 A4 Ty e, £ )
ADLs 3 (i 5 43 100)F1 VAS P9 T 43 (e 43 0)
PG A G BRI R o A AN A A (50 em) P B
SR RARA E , D A AL A I S A MU B 1 A
H KRR LKA 3 d TKA ARG BRI
RGO, IO G 34E N I AE R A E S DL
1.3 %itF 7k

K RA3.2 AT AT B A ER AN G vt 7 0 W
LS AT T B TR A B br i 22 (v £ )RR, 1€
FIMSLREA R U AL IR 22 57 . ARIEZS 20 AT T
2 50k DL A A7 E (Y 5 2 50O [M (Pas, Prs) 13275, A
F Mann-Whitney U £ % LE 2R (A1 22 5. SRR
K by KA B A Z 7. P<0.05 NZERA
giitar e Lo

2 & R

2.1 FAEE RAT IR A

RAE A 7 ™ H FD IR, B BB AR
Hh 58 A ELZH (52 4D AR Hh R 58 i B2 (43 451D,
B8 15 I [H] (35.85+1.99) > H (33~39 M HD o AR5g
SR B L 4041, 15 76.92% , A A e 4 B4 &
31, 5 72.10%, P54 5838 (MR ) L 22 = B S il
B (*=0.091, P=0.763) . P4l FR (P=0.133)
A BMI(P=0.105) ) Z R Gt e L. PAAE
ARHETFD(P=0.317) AR HE L 15 em H 12 (P=0.148) .
AR BT 8 T 10 em J& 42 (P=0.087) . HSS (P=0.424) .
ADLs (P=0.122) F1 VAS (P=0.097) [] % 3 ¥ T 4t it
HENL(ERD,
22 AAEHFFREE,FAE TR T BAKAE
JE R

(B AN B N N ETINS o N 1= U 53
IR FRRE, 25 R B R AR PR TEA MM EHA S AR 54
i B AH bR, BB 1T AR TR) B 45 (P=0.001) , TR
H & T /D (P < 0.001), A S5 T B ik K A2 5 2 (1
HAARJGEHE 15 em FAZ L P < 0.001, P40 A J5 iz
T 10 em R B P < 0.001) , B 2H ] 2 54 G it
BEN(ERD,



F45 L 41

554 - Moa BEORE K ¥ %R 202544 1
R1 MABEARBTERIAY L
Table 1 Comparison of preoperative information between the two groups of patients (xxs)
Intraoperatively completely- Intraoperatively incompletely-

Variable extended group(n=52) extended group(n=43) ! r
Age(years) 69.54 + 4.47 68.01 +£5.20 1.518 0.133
BMI(kg/m®) 25.28 +2.81 26.89 +5.89 -1.649 0.105
Preoperative flexion deformity (°) 32.08 +2.11 3272 £3.72 -1.008 0.317
Preoperative circumference 15 ¢cm above the patellaCem) 52.35+4.94 52.83+4,34 1.462 0.148
Preoperative circumference 10 cm below the patellaCem) 39.59 +3.58 38.16 £3.78 1.732 0.087
Preoperative HSS 47.46 + 6.07 46.16 +£9.05 0.803 0.424
Preoperative ADLs 76.92 +7.01 74.88 +£5.72 1.561 0.122
Preoperative VAS 2.85+1.04 3.21 £ 1.06 -1.680 0.097

BMI: body mass index; HSS: hospital for special surgery; ADLs: activities of daily living; VAS: visual analogue scale.
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Table 2 Comparison of surgical time, operative blood loss, and postoperative lower limb swelling between the two groups of

patients (x+s)
Intraoperatively completely- Intraoperatively incompletely-
Variable extended group(n=52) extended group(n=43) ! P
Operation time (min) 91.54 £ 10.73 84.53 £9.63 3.349 0.001
Operative blood loss(mL) 819.85 + 150.63 675.04 + 208.09 3.812 <0.001
Postoperative circumference 15 em above the patellaCem) 54.83 £4.91 51.51 £4.29 3.515 <0.001
Postoperative circumference 10 cm below the patella(em) 43.98 +1.22 41.95 +1.21 8.126 <0.001
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Table 3 Comparison of postoperative residual FD between two groups of patients

[O,M(P25’P75)]

intraoperatively completely-

Intraoperatively incompletely-

Time extended group(n=52) extended group(n=43) 7 P
Postoperative month 3 3.00(2.00,5.00) 5.00(1.00, 8.00) -2.072 0.038
Postoperative month 6 3.00€0.00, 3.00) 3.00(1.00,5.00) -1.138 0.255
Postoperative month 12 1.00€0.00,2.00) 2.00€0.00, 3.00) -1.706 0.088
Postoperative month 24 0.00€0.00,2.00) 1.00(1.00,2.00) -1.786 0.074
Postoperative month 36 0.00€0.00,2.00) 1.00€0.00, 1.00> -1.426 0.154
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Table 4 Comparison of postoperative HSS, ADLs and VAS scores between the two groups of patients  (x = 5)

Intraoperatively completely-

Intraoperatively incompletely-

Time

extended group(n=52)

Postoperative month 3
HSS[M(Pas, P+s) ]
ADLs(x £5)
VAS[M(Pss, Ps) ]

Postoperative month 6
HSS[M(Pss, P19 ]
ADLs(x +5)
VAS[M(Pss, P35) ]

Postoperative month 12
HSS[M(Pas, P19 ]
ADLs(x £ 5)
VAS[M(Pxs, P5) ]

Postoperative month 24
HSS[M(Pas, Prs) ]
ADLs(x = 5)
VAS[M(Pss, P5) ]

Postoperative month 36
HSS[M(Pas, Prs) ]
ADLs(x £s)
VAS[M(Pas, P3s)]

76.00(71.00, 81.00)
89.23 +3.88
2.00(1.00,2.00)

81.00(74.00, 83.00)
92.69 +4.25
1.00€0.00, 1.00)

86.00(83.00, 89.00)
94.71 + 3.20
1.00€0.00, 1.00>

86.00(85.00, 89.00)
95.00(95.00, 100.00)
0.00€0.00, 1.00)

90.00(88.00,91.00)
97.50(95.00, 100.00)
0.00€0.00,0.00)

extended group(n=43) vz P
73.00(70.00, 84.50) -0.313 0.754
89.67 £ 2.52 -0.670 0.505
1.00€0.00,2.00) -2.161 0.031
79.00(77.00, 86.50) -1.063 0.288
93.60 +2.52 -1.296 0.199
1.00€0.00, 1.00) -1.152 0.249
86.00(82.00,90.00) -0.011 0.991
94.07 £2.73 1.056 0.294
1.00€0.00, 1.00) —-0.486 0.627
85.00(82.00, 88.00) —-1.048 0.295
95.00(95.00, 100.00) -0.620 0.535
0.00€0.00, 1.00) -1.395 0.163
88.00(86.00,90.00) -1.179 0.239
95.00(90.00, 100.00) -1.877 0.060
0.00€0.00, 1.00) -1.390 0.165

HSS, hospital for special surgery; ADLs, activities of daily living; VAS, visual analogue scale.

R5 MEBEARFHSSHERELK

Table 5 Comparison of postoperative HSS improvement between the two groups of patients [ M(Pss, Pr5) ]

Intraoperatively completely-

Intraoperatively incompletely-

Time extended group(n=52) extended group(n=43) 4 P
Postoperative month 3—6 0.00€0.00, 5.00) 4.00(2.00,5.00) -2.918 0.004
Postoperative month 6-12 4.00(2.00, 8.00) 6.00(-0.50,9.00) -0.613 0.540
Postoperative month 12-24 1.00(-1.00, 3.00> 0.00(-2.00, 1.00) -1.587 0.112
Postoperative month 24-36 2.00(2.00,4.00) 3.00(2.00,3.50) -0.638 0.524

HSS; hospital for special surgery.
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