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HE. (B R B (supramalleolar osteotomy, SMOT) M N [ & 5 SMOT BEAr Tlizarov 4242 HIAT T 5 /D AE B
BRI BT (traumatic ankle joint varus deformity, TAVD) I IRSTAC. [FiE ] BB 2015 4F 2 H—2022 4F 2 H AEASBE
IBIT Y 30 B A4E TAVD A AR IRYORE . MRS Ry as R, 16 BRI SMOT il AIM N 2 16)7 (WEEA), 14 FiR
JH SMOT Bt 45 Mlizavov SMEERYT (AREEH ) . WEPTHE T AW . BV 52558, [ER] NEEHTETAREE [(90.0+
11.6) min vs (102.129.1) min, P=0.004]. EFEHE [(13.324.4) d vs (18.5£5.3) d, P=0.007] 300 TAMNEE L, HHTE A Tk i
[(156.9+46.7) ml vs (90.7+14.4) ml, P<0.001]. ¥ 0 EKJF [(14.5+2.3) cm vs (4.6+0.8) cm , P<0.001] . FHATER ] [(71.7£16.7) d vs
(5.6£2.3) d, P<0.001] B EA K53 . BEVTIHAIEY (20.6+3.5) AN H, ARIGHERHEIHERS PIZL VAS. AOFAS P4 B ik (P<
0.05). KJg 6 H, WEEH VAS I BEN THMNEEH [(1.321.3) vs (2.621.6) , P =0.023], #1405 1H, SARFHLL, RGFH
TT. TAS 4} Takakura 7M3¥ R EMUEE (P<0.05). AR5 3N, NEEH TAS £ [(89.8+1.4)° vs (87.6+3.4)°, P=0.036] S Takaku-
ra 7 [O/V/I/Ia/IIL/IV |, (2/11/3/0/0/0) ws (0/7/6/1/0/0) , P=0.038] & TFAME 4 (P<0.05). [£5i8] WA FAEE ) =04hE
BORITHE VAR TAVD, SHEEMEL, SEEHEA TR/, il BIRERS) ., R0, EAAAEFARE
K AEBERTEHG . RoEM L, AR RS
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Internal fixation versus external counterpart in supramalleolar osteotomy for correction of traumatic ankle varus deformity
in adolescents // ZHAO Bo', WANG Xue', WANG Cheng—wei’, HAI Ji—zhe’, Ayidin Shahatai', TUO Ya—nan', Akeremu Wupur', Parhati Wa-
hafu'. 1. The Sixth Affiliated Hospital, Xinjiang Medical University, Urumqi 830002, China; 2. Affiliated Cancer Hospital, Xinjiang Medical
University, Urumgi 830000, China; 3. Xinjiang University, Urumqt 830000, China

Abstract: [Objective| To compare clinical efficacy of supramalleolar osteotomy (SMOT) with plate internal fixation (IF) versus external
fixation (EF) by distracting Ilizarov frame for traumatic ankle varus deformity (TAVD) in adolescents. [Methods] A retrospective analysis
was performed on 30 adolescent patients with TAVD treated in our hospital from February 2015 to February 2022. According to doctor—pa-
tient communication, 16 patients had SMOT with IF of anatomical plate, while other 14 patients were treated with SMOT with EF of distract-
ing llizarov frame. The perioperative, follow—up and imaging data of the two groups were compared. [Results] The IF group proved signifi-
cantly superior to the EF group in terms of operation time [(90.0+11.6) min vs (102.1+9.1) min, P=0.004] and hospital stay [(13.3+4.4) days
vs (18.5+5.3) days, P=0.007], whereas significantly inferior to the EF group in terms of intraoperative blood loss [(156.9£46.7) ml vs (90.7+
14.4) ml, P<0.001], total incision length [(14.5£2.3) cm vs (4.6£0.8) cm, P<0.001], and postoperative ambulation time [(71.7+16.7) days vs
(5.6+2.3) days, P<0.001]. The mean follow—up period lasted for (20.6+3.5) months on an average, and the VAS and AOFAS scores in both
groups were significantly improved over time (P<0.05). Morever, the IF proved significantly better than the EF group regarding VAS score 6
months postoperatively [(1.3+1.3) vs (2.6+1.6), P=0.023]. Regarding image, talus title (TT), tibial anterior surface angle (TAS), and Takakura
scale were significantly improved in both groups after surgery compared with those preoperatively (P<0.05). The IF group was significantly
superior to the EF group in terms of TAS [(89.8+1.4)° vs (87.6+3.4)°, P=0.036] and Takakura grade [O/I/I/I11a/I1IL/IV, (2/11/3/0/0/0) vs (0/7/
6/1/0/0), P=0.038] 3 months after surgery. [Conclusion| Both fixation methods in SMOT are effective in the treatment of juvenile TAVD.
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Compared with internal fixation, the external fixation has advantages of less surgical trauma, less bleeding, early weight—bearing activities,

avoiding bone grafting, etc., whereas it has disadvantages such as longer operation time, longer hospital stay, more intraoperative fluoroscopy,

and greater pain for patients.

Key words: adolescents, traumatic ankle joint varus deformity, supramalleolar osteotomy, internal fixation, external fixation
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Table 1. Comparison of preoperative general data between the

two groups
sk PR i S 4L S E L Pl
(n=16) (n=14)

K (B, & +9) 15.2+1.4 14.8+1.2 0.403
TR (1, Bi) 9/7 717 0.743
BMI (kg/m’, X +5) 23.1#3.5 23.13.1 0.966
JTE (A, %) 724.9+361.6 72773842  0.984
0 (1, 2ei47) 7/9 6/8 0.962
FARE (1, F/7E) 6/10 4/10 0.619
43491 (191, 1/T1/TTTa/TTTh) 2/4/7/3 1/4/6/3 0.780

1.3 FARIE

WIEIEL : R IR & 54 SRR, T
BN, b i 45 R A7 BROCTT A 1K 24 6~8
em, TEERIOREEEIK LG 2, R N,
1E CIBH X KHLEM T 2 HOPAT 58 IR E AL RDE
WO ALE, MR ARET X 2 ) i 1 A e rhocs
(center of rotation of angulation, CORA ) #ffj x& B H 1) -F
T S ABURHA R , RIECE A R R LA T, A A
RN, MEINEGASRETT, WEEBE R E,
AR TAS 28 85°~95° JI& B S Fif il G 15 1 £
(tibial lateral surface angle, TLS) A 78°~83°Jf-#ffj i it
KN, W PERHLATCE AN AR . TS S A A B, IR
FIRSS AR A AT AL, T30 v 225 i A 0 i ) 33
SEMEE, G0, BCELIE, ILEE. R
R BB SN EA T R, B IR BRA 28 5. ARvp
W BEROCH L% . AMERANVCHC | a8 o 25 5 48T
H, PRERETARSEEE, ISR A E s [ Ja s
KRE M E I B HR B N AMIEH = R
48 h IRBRTITE, 14 d VDR, RAP R IlREHRMA.

SMEEL : BRI OLE 3 E AL RTE Y
CORA. 17 1.5~3 em H/NII T, i AN, IR
HEHEL, FEE R R, 2 WA ML A [
20, RIS A DR, O s — S )
FECEIREEEY, PR OCTT AL . #%E CORA fif
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B, R PR B ) O B AT, 2.0
mm o [CEF . IRBCEE T, A )BT AL . R
J& 2~3 d NSl B IR BTG 3, AR IRErEHETS
o RJG 5 dIFHRIARENMEEITF, & HEIF 1
mm, 75 4~6 YGHAT, R R BRER R R . R
BN RSN ARG X 26, W B 5 4 1R
1E, BROCH M E AT G AT 5~8 [, g H 1
B, (ST RIBA R S mm, JAYT IR il R
PIATE, RIEOCTT WAL a8 E ' RIGH
A A R 1~2 JAE AR IEMAL X &L, RJE 3~
6 ™ H BALANE E LR, 4~12 A H AR A A1 L
HANEESE, XN (7.8+3.3) A,
L4 PPN EEAR

AR RFR B N1 i & S O A e oA R L) [ T I
B AH-BRJE GBI (range of motion, ROM) | J&I LI
BAUPESr (visual analogue scale, VAS), 3¢ [E & BREE
Uit 22 8- )5 PE4> (ankle hind—foot scale, AOFAS )
XTEROCTT DI REHEA TP . AT R, IR EEE
fiiff (talar tilt, TT) . TAS Fl Takakura 533], WEEH
RSO
15 Seit¥orik

K SPSS 21.0 BAHAT G 200 Hr . A
Phx+s R, TORMT G IER NS, P4 LR
FHARSTREAS ¢« K6, 2N ELBCR B 28 07 2293807 5
PERHRARIES G, SRR . THEORER
X KB B Fisher KBRS o 55 2000 RL T 4H L3R H]
Mann—whitney U ¥; 55, 2L HLBER FHZAHHICTERIT)
Friedman ¥55%6 . P<0.05 NERA G IH2E L.

2.1 FIFARBIGHR
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TERIILER 2, R A TR R, AR ) 2T
HREEA (P<0.05), WREEHARPRIME . P1H A
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Table 2. Comparison of perioperative documents between the

two groups
- WEEL  AhEE P i
(n=16) (n=14)
FARBHE (min, 7 +5) 90.0£11.6  102.1+9.1  0.004
AR ML (ml, 7 +5) 156.9+46.7  90.7x14.4 <0.001
YITRABE (em, % +5) 14.5+2.3 4.6x0.8  <0.001
AR EMIREL (K, % +s) 43.9+21.3  56.6£19.9  0.104

VIO &g A (6, H20m) 14/1/1 10/1/3  0.272

{EREITE] (d, & +s) 13.3+4.4 18.5£53  0.007
T HATFERTE] (d, % +5) 71.7£16.7 5.6+2.3  <0.001

22 BHUIEER

30 i £ Y RAFBE T, Rl TR ]34 (20.6+
3.5) A, MEERIILE 3. NEEH e ETES
B ) e T AN E AL, (H 22 R G E L (P
0.05) . AJFFERFEHERS , WL VAS 1F55 b 2 i />
(P<0.05) . AOFAS 1143 i (P<0.05); W[
HERTE M- ROM B E380n (P<0.05), Tish&E
M EAEL (P>0.05) . RiF64AH, WEE
VAS P43 B E K T AMNE E L (P<0.05), i HoAb AR b
Bf M), PUZLER T P -BR i ROM, VAS #F4r . AO-
FAS P52 58 g2 = L (P>0.05),

AU BEVT I 2 30 ] 28 Y ARARI BT A I
PRECE @A B EPE>4 A~ H o NEEL 16 il 8 il
SERTCH . 8 BN B4R B s e 14 Bl 6
BIE TIOR8 BN TR P . AL BT
DR 8 Rk, I B Y Re AT Mo g is
3.

2.3 BRI

ARVEAR S R LR 4, SARATMHEL, RIEMHAH
TT. TAS. TLS ffi &% Takakura /33 i # k3% (P<
0.05), AKJF34H, HWIEEL TAS } Takakura 531
WBERTAMNEE (P<0.05), HoAAHR IFa] &, P
Wi FiRZBRERNERY TR IR XL (P>
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Table 3. Comparison of the two groups in terms of follow—up documents ( x +s)

Eizt 2 i I PEEL (n=16) HEELH (n=14) PAE
Se A TG BT (d) 142.0+33.1 82.0£24.2 0.245
ERTS -5 ROM (°) IRITHT 51.0+8.6 48.249.5 0.593
ARJE 6 4-H 53.5+5.7 51.0+9.7 0.236
ARJg 124H 55.9+5.2 52.8+7.2 0.080
PAH 0.049 0.392
VAS W45 (43) YRYTHT 24+1.4 2.0£1.5 0.399
AJg 6 4 H 1.3£1.3 2.6£1.6 0.023
RjF 121 H 0.9+0.8 1.0+0.9 0.588
PE <0.001 0.017
AOFAS P43 (43) IBITHT 65.7+11.7 63.749.7 0.622
R 6 1H 81.9+6.0 78.445.6 0.111
ARG 124A 92.5+4.1 93.144.2 0.676
P1H <0.001 <0.001
R4 MHEBERRITHEERSILR
Table 4. Comparison of the two groups regarding imaging data
Bzt P[] A5 WEEH (n=16) HPMEEL (n=14) P {8
TT (°, % +s) TR HT 2.3£1.6 2.3+1.4 0.959
AJG 6 4-H 0.8+0.8 1.1£1.0 0.296
RJF 1241AH 0.5+0.6 0.6+0.8 0.574
P1E <0.001 <0.001
TAS (°, X +5) BT 61.7+4.1 57.646.7 0.053
ARJE 6 4~H 89.8+1.4 87.6+3.4 0.036
NER VRN 88.2+1.9 86.9+3.2 0.207
PAH <0.001 <0.001
Takakura 431 (1], O/1/11/111a/ITH/TV) VARl 0/2/4/7/3/0 0/1/4/6/3/0 0.809
AJ5 6 1H 2/11/3/0/0/0 0/7/6/1/0/0 0.038
AJF 1240 H 7/9/0/0/0/0 7/5/12/0/0/0 0.926
P{E <0.001 <0.001

AR TAAERBIGGE, XTHIARYT ISt E
fE, A SCHRIRGE 12~15 % BRSE N B R B i
BORWR fy 7, IR I E A AE T R E I,
T Rk R BRI B — 20 R R SBUL B 78 AR
FE RN A A, BB TR, R R
7% — Z NI, PRI TR 0 AT R o e A ot
Z I LT

4R PLEY B B8 JE 0, a3 M
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e o| @8 ol o & olor ®
B 1. BEBE, 16 %, GBS AERIE 74, o4 MR AN B EBTEAR . 1a, Ih: RETABLOCT EMIG X £
AR RIS, BOCTNBIRTE; le, 1d: ARG RIZIA BT IEMA X LA7RBROCT R RAF; e, 1 RJF L4AFEAT
BROCTTIEMIN X Ze Rl ity , B @a.

Figure 1. A 16—year—old male who suffered from the right ankle deformity for 7 years after trauma underwent supramalleolar osteotomy

and plate internal fixation for correction. la, b: Preoperative anteroposterior and lateral X—rays of the right ankle showed malunion of the
distal part of the right tibia and fibula with varus deformity of the ankle; 1c, 1d: Radiographs immediate postoperatively showed good an-
kle alignment regained; le, 1f: 1 X-rays 1 year after surgery showed osteotomy healing with proper correction of alignment remained.

Q ® R

13 %, BT EIEWIE 6 48, FTZAMER FAVE Hizarov FEARZEMBFIEAR, 2a, 2b: AR X 2 H 7R 2212 HE
B A, OGN BIIE s 2¢, 2d: RJFREIZ] X 2R F, Tlizarov 2807 BT, BRETRAEIRE; 26, 2f: K5 6 MHE
BRAMNEELE X 28 7 R ivg e amie l, ama, BT IEmE.

Figure 2. A 13—year—old female who suffered post—trauma deformity of the left ankle for 6 years underwent supramalleolar osteotomy

e =B D
2. &Lk,

with Ilizarov frame for correction. 2a, 2b: Preoperative radiographs showed malunion of distal left tibia and fibula with varus deformity of
the ankle; 2¢, 2d: Radiographs immediate postoperatively showed that the Ilizarov frame was well placed, and the ankle joint remained

varus deformity; 2e, 2f: Radiographs after frame removed at 6 months postoperatively showed osteotomy healing with callus formation,

and satisfactory correction of the ankle alignment.
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