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BE: (BR] i =Fh B 2 IF RSO BT B R S AR (IR R BCR . [F7ik ] BT 2015 4 1 H—2021
A 2 AARHR B FF OB OC T B AT 51 18 E A I R Bk, MRS B BRI AE R, 29 F1R AR S 20 bk 2 SR ek Ko e 2a
(perforating artery perforator flap, PAPF) , 15 4% FHIHE 2l Ik 28 S - HEI7 1 28 B2 M2 (sural neurocutaneous flap, SNCF) , 7 f4i2R F /i
HIT MU 25 H2 M (anterolateral thigh flaps, ALTF) . M =20 Bl A KBV 45 . (458 ] ALTF 4 FREF[H] [(165.5+26.4) min
vs (125.3+13.8) min vs (120.8+11.3) min, P<0.001], EZIRHEIAH [(62.7£6.7) cm® vs (55.326.4) cm’ vs (54.9+8.2) em?, P=0.038], A2k IfL
12 [(298.6+30.7) ml vs (238.9+38.9) ml vs (229.6+30.7) ml, P<0.001] ¥ i # KT PAPF 41 F1 SNCF 4, PAPF 41 Fl1 SNCF #4127 o4t
R (P>0.05), ZHEE SHIRTFARBREE ., EXHSEA . EXEENHE . AR E 2 F 8 TgE T EE L (P>
0.05). BEVIIEIFY (14.7+2.0) DNH . ZH5E 2R RGN R 25572 L (P>0.05), AR EER, =41 VAS
W BRAS R —Bf ) ROM. AOFAS IF43 . HEIBIRIT /01 i k3 (P<0.05), PAPF 232 UGG DI Re 4 9 b & kst (P<
0.05), 1M SNCF ZHF1 ALTF 207 %7284k (P>0.05). KRiKFTi, PAPF 41, SNCF 4B ffi-Bh)s ROM ¥ LT ALTF 41
[(62.1£5.1)° vs (61.7£6.2)° vs (54.9+5.3)°, P=0.010], PAPF ZH7 ALTF 2H {432 X85t D RE > 2 [0/ B /AT/22: (17/7/3/2) vs (4/1/1/1) vs
(2/317/3), P=0.046] . HERBHETESY [(3.9£0.9) vs (4.2+1.3) vs (5.120.9), P<0.001] BET SNCF 24, [£518] PAPF WitT iz e 8 IT
HCHEBRSCTS BT LA S B IRBRAATE AAE D, B ARRAINIL R 8 i T BB S 1t L 1 o

KR BROCTHT, JRCEdT, Wi, PAHLUER, K
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Three kinds of flaps for repairing soft tissue defect complicated with open ankle fracture dislocation // LI Wu—jian, HE Shao—
bo, REN Cong, ZHENG Jin—zhe, LIU Ji—chao. Department of Hand, Foot Burn and Plastic Surgery, 3201 Hospital, Xi ‘an Jiaotong Universi-
ty, Hanzhong 723000, China

Abstract: [Objective] To compare the clinical outcomes of three kinds of flaps in repairing soft tissue defect complicated with open
ankle joint fracture and dislocation. [Methods]| A retrospective study was conducted on 51 patients who received surgical treatment for soft
tissue defect complicated with open ankle fracture and dislocation in our department from January 2015 to February 2021. According to
doctor—patient communication, 29 cases received perforating artery perforator flap (PAPF), 15 cases received sural neurocutaneous flap
(SNCF), and 7 cased underwent anterolateral thigh flaps (ALTF). The documents of perioperative period and follow—up were compared
among the three groups. [Results| The ALTFE group proved significantly greater than the PAPF and SNCF in terms of operation time of
[(165.5£26.4) min vs (125.3+13.8) min vs (120.8+11.3) min, <0.001], flap area [(62.7£6.7) cm’ vs (55.3£6.4) cm’ vs (54.9+8.2) cm’, P=
0.038], intraoperative blood loss [(298.6+30.7) ml vs (238.9+38.9) ml vs (229.6+30.7) ml, P<0.001], whereas there were no statistical signifi-
cances between PAPF and SNCF groups in abovesaid items (P>0.05). However, there were no significant differences among the three
groups in terms of the time interval of two stage operations, the closure form of donor area, the healing of donor area, and the hospital stay
(P>0.05). All the patients in the 3 groups were followed up for a mean of (14.7+2.0) months, and there was no significant difference in the
time to resume full weight—bearing activity among the three groups (P>0.05). The VAS score, ankle dorsal-plantar flexion ROM, AOFAS
score and donor scar score were significantly improved over time (P<0.05). The PAPF group got significant improvement in sensory function
with time (P<0.05), while the SNCF group and ALTF group had it remained unchanged (P>0.05). At the last follow—up, the ankle dorsal—-
plantar flexion ROM in PAPF and SNCF groups was significantly better than that in ALTF group [(62.1£5.1)° vs (61.7+6.2)° vs (54.9+5.3)°,
P=0.010]. The PAPF and ALTF group were significantly better than SNCF in terms of sensory function [excellent/good/fair/poor: (17/7/3/2)
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vs (4/1/1/1) vs (2/3/7/3), P=0.046], and the donor scar score [(3.9+0.9) vs (4.2+1.3) vs (5.1% 0.9), P<0.001]. [Conclusion] PAPF retrograde

skin flap for the repairing soft tissue defect complicated with open ankle fracture and dislocation has advantages of few complications, more

satisfactory flap appearance and better sensory function recovery.

Key words: ankle, open fracture, dislocation, soft tissue defect, flap
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2 (sural neurocutaneous flap, SNCF) 15 i, & #ij4k
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Table 1. Comparison of general data among three groups

LN PAPF 4 (n=29) SNCF 41 (n=15) ALTF H (n=7) P{H
AEE (B, X £5) 41.949.1 42.4+8.6 42.3+8.1 0.977
PR (1, Bi) 17/12 9/6 52 0.821
BMI (kg/m’, X +s) 27.6+3.1 28.1+3.5 27.9+2.9 0.882
BUGZETFAREHE] (h, % +s) 4312 4.6+0.9 4.3+1.1 0.681
M) (15, A2/4+) 11/18 5/10 3/4 0.906
AL FAE R (e, % £5) 48.9+8.3 47.4+8.5 48.3+9.8 0.859

1.3 FARI

A BE AT IE ] . ZD)RESME AL E
WERAIE R VSD IRYT, R IR HE S Al . R
A CTA K25 B BM A E O, I 25 8 75 R A b
R | R VA
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YR A EAT, RO R B LUE R S E A

TR 22 1.0 em,  GEJE HOB T FEREHT TN 1.0~1.5
eme T B i — N DT 4R 2 28 S MAS R, X0 24
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G, WREEEEE T, BEI5shkEr B
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BRI, Rl e S R Haya . e R
Jref iz AN, R 28 S A A PRI AT sy,
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173, YIIF B i v AN 2%, AEBAMUILS i Bz
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L4 PHhHERR
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M, MAEGESR . KORAIEHMA ., XS . EREn
) SN Rk A 55 . SR IS8 4T B TR St (a] | 2R
H-BAE TGS (range of motion, ROM) | &I L5
FMATT43 (visual analogue scale, VAS) | 3€ [ & 2R ¢
BRI R IIEETE 7 (American Orthopedic Foot

and Ankle Society, AOFAS) PEMMIGRZR: ', 32 X g%
SEVPYR T R B 2B SR TR baft . i
DA SR 5 AE R FT A b
L5 Geileonik
RINGE2#5AT SPSS 24.0 HEA TR AT 114k
VERIDL xas R, WORHRIEA MRS, ML HAR
PR ST REAR oK 35 28 INF I A9 H R FH XY T 4
Ky YORHEARIEASMRS, RABARS . HHEOR
T X KB Fisher KRR . SFGLVORPILLHLALR:
I Mann=whitney UK, 210 HAER AR VER
HY Friedman % P<0.05 2% AT

2 g R

2.1 FEFARBIE

PO - AR 0 W% 20 ALTF 21 F AR B (A |
B AR . AR i 3 KT PAPF 4181 SNCF 41
(P<0.05), PAPF £ F1 SNCF #1022 5% G 24 =
X (P>0.05). =B S5HIRTFRMFREEE X
A, X AA TN . (R R A2 538 0501
FEL (P>0.05), RFIREFIKGESR 7 6], ¥
BAEARJG 48 h N, Horp 5 00 22 7 B 45 350 4 48 5
5,1 e — YRR R R IS8 4Tk, R R 41
MJEWE, 1R FARER A SR N # kv & O
3, HPWIAWE ., —4lRmE R LA RS T
Giiteam L (P>0.05)

A 51 5 J He AR ALG o PAPF 41, SNCF 41 .
ALTF Al @A : 1T WHAEE50k 25, 12, 6
B, MEASH N4, 3. 16, RIFEIRAIEX 4
FRRFARIER] VSD E /5 @4 . ALTF 4R AE I
FHLL 25 KT PAPF 4181 SNCF 41 (P<0.05).

R2 ZHBERBESREFREPHARLLER

Table 2. Perioperative data comparison of flap repairing surgery among three groups

i PAPF 41 (n=29) SNCF 41 (n=15) ALTF 4 (n=7) PAE
SHIRFARMIBEE] (d, % +5) 7.4+1.1 6.9+1.8 7.120.9 0.485
FAREE] (min, x ) 125.3+13.8 120.8+11.3 165.5+26.4 <0.001
SRR (em’, 7 £5) 55.3+6.4 54.9+8.2 62.7+6.7 0.038
LKA G (1], 45 /HE ) 8/21 6/9 1/6 0.443
A (ml, % +s) 238.9+38.9 229.6+30.7 298.6+30.7 <0.001
A S (1] (%)) 4(13.8) 1(6.7) 2 (28.6) 0.380
JERARFCRIFLL (%, © +5) 8.122.6 7.6+4.2 13.542.7 <0.001
BEXCES (B, H/Z/0) 23/6/0 11/4/0 4/2/1 0.141
IRBRER K LA [ (%)) 1(3.4) 1(6.7) 2(28.6) 0.084
fEBERTIR] (d, 7 +5) 18.4+2.3 19.1+2.5 18.4+3.3 0.716
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2.2 BHEVIS PAPF 41 . SNCF 21275 {1 -2h)JE ROM ¥ ZE 0T

A B ERRRE Y, BEVIRE] 12~18 4~ H , F
¥ (14.6722.0) H . =458 20 E IE S A 2
SR L (P>0.05). RIGRERAER, —4
VAS ¥4 ¥ 8 % 08 > (P<0.05) , BT - B
ROM. AOFAS PF43¥5 i 4 (P<0.05), 1 DB
PO ME (P<0.05); PAPF 4132 X JEE hfig sy
K E e (P<0.05), 1fif SNCF 41l ALTF 4176
FAE (P>0.05). K 6. 9 MH KKKBEV,

ALTF 41 (P<0.05), HHRAFIE] 5, =41 VAS, AO-
FAS WorM 2 R ¥R G it # 8 L (P>0.05). R

V9N H, SR XL D) RE A ) 22 SR TS
JrMﬁx (P>0.05), AKWKBEVIH, PAPF 41H1 ALTF
2H 1) 32 DX UG T RE 4> A 8 3 L T SNCF 41 (P<
0.05), ARJFHHNETE] L, PAPF 41f1 ALTF ZHA9HE X
PRI LT SNCF 41 (P<0.05) .

x3 MARERBTARSILR

Table 3. Comparison of follow—up data among three groups

BRSO RS A B AR e — A
PR PR Bk

PRAPER RN AR AT

Mgz, Hil

U7 PAPF 41 (n=29) SNCF 4] (n=15) ALTF 4 (n=7) P1H
SEA TG ] (d, % ) 58.5+7.1 57.9+8.6 57.5+7.4 0.938
BRASi-BAE ROM (°, & +s)
A 64H 52.6+5.3 52.1+4.9 44.3+5.6 <0.001
ARJE 94 H 55.9+4.9 55.2+5.7 50.6+4.7 0.033
ER/ ] 62.1+5.1 61.7+6.2 54.9+5.3 0.010
P <0.001 <0.001 <0.001
VAS 45 (43, & +5)
I NEEEOE! 3.2+1.1 3.4+0.9 3.1£1.3 0.783
RiF91MH 2.7+0.9 2.5+0.6 2.9+0.8 0.693
R 2.1x0.5 2.3+0.4 2.5+0.5 0.104
P1H <0.001 <0.001 <0.001
AOFAS W43 (5%, % +5)
ARJF 6 4H 56.9+5.3 57.4%5.1 55.7+6.2 0.783
NEEOE! 71.36.5 69.8+7.3 70.3+6.4 0.778
ER/ ] 80.5+5.3 78.9+6.1 78.3+5.7 0.504
P{E <0.001 <0.001 <0.001
ZDKIEGEVFGL (11, TR/ /AT 12E)
AJg 6 H 3/6/11/9 1/4/4/6 0/1/2/4 0.848
ARJE 941 H 6/12/6/5 1/4/6/4 0/3/2/2 0.529
ERUivi] 17/7/3/2 2/3/7/3 4/1/1/1 0.046
PIE <0.001 0.859 0.062
BEXIRIRITS (57, % =)
NEEEOE! 8.5+1.3 9.7+1.6 8.3+1.5 0.023
NECEE! 6.3x1.5 7.5+1.2 5.9+1.1 0.012
R/ ] 3.9+0.9 5.1x0.9 4.2+1.3 <0.001
P{H <0.001 <0.001 <0.001
WARIE G Al 1 AR A, B
3 %W R VEPEREAE WU ANBIL , S B0 T B

AN . Almugaren 55 " $2 tH Fe bR ESS “HEAR I

HA faj o, Py i—,
R, RAFRDIRE

DAL, fe/ IMEAMAHR AL A
PERISE2ARORT . R BRIX BRI R 2T
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BOR M M LaRbRE, BT BOREA HEI N 0 3l &

E 1. BESEME, 328, ZEMESETTHEE YA, (Gustilo-Anderson TIB) . la: ARFTAZERANE UL N BAN R B, BR )5 3
Fbk . BRIERZESERE s 1b: ARET X &7 BonHeE o B I . NERE TR BB M HIR 5 1e: 2027 BIAR G A1 E € 4L E
B, AUmES G VSD B R 1d: AT RIS K S S KRS Sk o SRS KB A, O BERS A L 18005
le: ARJ5 BMTE UG, AL S B B AL AT R AT 16 RIS 12 A H RN 7S SR M L R 4, JRGE TR S3+, BR
AT 10°, BAJE 35°, AAOFAS 7143 83 43,

Figure 1. A 32-year—old male suffered open fracture and dislocation of the left ankle (Gustillo-Anderson Il B). 1a: Preoperative appear-

ance of left ankle presented soft tissue defects at the medial ankle, with intact posterior tibial artery and veins, as well as posterior tibial
nerve; 1b: Preoperative radiographs showed angulation of distal fibula fracture, fracture fragment of medial malleolus and forward shift of
talus; le: After emergency debridement, the affected limb was fixed with external fixator, and the wound defect was covered with VSD;
1d: After debridement in the second stage, posterior tibial artery perforator flap was performed to cover the defect, with the flap rotation of
180°; le: The skin flap was completely alive after operation, and the skin grafts in the medium thick healed well in the donor area; 1f:
The appearance of the foot 12 months after surgery was in good shape with flap sensory function of S3+, ankle dorsiflexion of 10°, plantar

flexion of 35°, AAOFAS score of 83.

PAPF ST SC i Cavadas ' #iH, % E0 M 32
DR RAE T HAT G BT A Fl IR 4R 2245 E, JFH.
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TR Q0 0 10 52 e 5 /s T AR R OGS 6 T A 7 N
), AT e U S S Kar S B . IHESIIK 2 SR
8o NI SRS SRS S MAE A AR, AR
INOY LTIy B S (B1% ) ML F L
(59%) #13 ZLEEZLHL (10%) . HHEshIKE
S AR RORMEE , HAEX A EN, 1
e[RRI A 2230017 B, TR il A s R et
I, ¥ REBOIBGEH . A4 8 E PAPF 2 b /&% LA
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