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Factors related to postoperative pigmentation of cutaneous neurotrophic vascular flaps / ZHANG Yi—han, WANG Hong—tao,
WANG Hai—feng, JIA Xin—wei, WANG Hui. The Second Hospital of Tangshan City, Tangshan 063000, China

Abstract: [Objective] To investigate the factors related to pigmentation of cutaneous neurotrophic vascular flap for repair of soft tissue
defect. [Methods] A retrospective study was conducted on 185 patients who received cutaneous neurotrophic vascular flap in emergency for
repair of soft tissue defect in our hospital from January 2013 to February 2022. They were divided into pigmentation group and non—pigmen-
tation group according to whether pigmentation occurred 3 months after the skin flap operation. Univariate comparison and multivariate logis-
tic regression were used to analyze the factors related to the pigmentation. [Results] Among the 185 patients, 36 patients were confirmed as
pigmented, accounting for 19.5%; while the raining 149 cases were non—pigmented, accounting for 80.5%. As result of univariate compari-
son, the pigmented group proved significantly higher ratio than the non—pigmented group in terms of smoking [Y/N, (24/12) vs (67/82), P=
0.019], diabetes [Y/N, (15/21) vs (25/124), P=0.010], hypertension [Y/N, (18/18) vs (28/121), P<0.001], early vascular crisis [Y/N, (14/22) vs
(5/144), P<0.001], and the former had significantly greater time interval between injury and operation [(8.5+2.4) h vs (7.1%3.1) h, P=0.019].
However, the pigmented group was significantly lower than the non—pigmented group in ratios of vascular anastomosis [Y/N, (4/32) vs (75/
74), P<0.001] and early flap survival [Y/N, (24/12) vs (145/4), P<0.001]. Regarding to logistic regression analysis, the early vascular crisis
(OR=20.228, P=0.042), hypertension (OR=7.727, P<0.001), smoking (OR=4.129, P=0.010), diabetes (OR=4.121, P=0.012) were indepen-
dent risk factors for skin flap pigmentation, while vascular anastomosis (OR=0.080, P=0.001) was of protective factors. [Conclusion| Skin
flap pigmentation is more likely to occur in patients with smoking, hypertension, diabetes and early postoperative vascular crisis, while vascu-
lar anastomosis can reduce the occurrence of pigmentation.
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Table 1. Univariate comparison between the pigmented group and non—pigmented group

izt 7n S| RIEH (n=36) TERTEN (n=149) Pl
— ROk AW (%, &£ 43.7+14.6 43.8+12.0 0.960
PER (1, B 27/9 108/41 0.400

BMI (kg/m’, X +s) 23.9+3.0 23.8+3.0 0.813

WA (151, S/ 45) 24/12 67/82 0.019

WEWRIS (1], J2/75) 15/21 25/124 0.010

LR (1], J2/75) 18/18 28/121 <0.001

PEVEIR IR B (M1, J2&/75) 3/33 6/146 0.281

it A= FARHE] (h, x +5) 8.5+2.4 7.123.1 <0.001
AR (cm?®, % +5) 50.2+18.2 46.5+16.2 0.229

TOL (B, TN L) 15/4/11/6 50/26/27/46 0.137

B (1], SR/ 15) 3/33 14/135 0.843

TFARTEE SR T =X (1], A2 JRR/IX 38K 0/36 3/146 >0.999
FARFE (min, 7 +s) 148.624.6 144.2+24.1 0.321

R G (B, J&/7) 14/22 5/144 <0.001

MAFWIA (1], J2/75) 4/32 75/74 <0.001

ST (h, % ) 11.4+3.8 10.2+3.4 0.052

R (7], J2/75) 10126 60/89 0.165

SRS (1, 23R4 24/12 145/4 <0.001

BEIIEERE (19, 5245 2 B e ) 9/25/2 36/106/7 0.969

2.3 %ﬁ@%mﬁmzlﬁﬁﬁﬁﬁﬁﬁ
HORVUE N A8 o A, AR
ﬁﬁ&% 1T I 2 R 2B R ] U5 53 B 45 5 WL 3
2, MEHIAFIERE S M 80.5%, 28K Ty A A A AL
(X’=79.354, P<0.001) . #Z5REH . HIimE fEg

(OR=20.228, P=0.042) . 1% Il & (OR=7.727, P<
0.001) . M4 (OR=4.129, P=0.010) . X% (OR=
4.121, P=0.012) ZEEWMEKECRIENGRINE,
MM 4 (OR=0.080, P=0.001) Ef4P R,

®2 BENERERENSEREENANNER

Table 2. Multivariate logistic regression analysis of whether pigmentation and non—pigmentation happened

A Bl RPN Wald 5 PAH OR 1t 95%CI
AF -0.008 0.020 0.182 0.670 0.992 0.954~1.031
P -0.046 0.575 0.006 0.937 0.955 0.309~2.952
453 2 FARES ] 0.128 0.067 3.607 0.058 1.136 0.996~1.296
A 1.418 0.552 6.596 0.010 4.129 1.399~12.185
RN G4 3.007 1.482 4.116 0.042 20.228 1.107~369.487
M4V & -2.523 0.725 12.109 <0.001 0.080 0.019~0.332
i 1L P 2.045 0.584 12.273 <0.001 7.727 2.462~24.257
DRI 1.416 0.566 6.257 0.012 4.121 1.359~12.500
FINLE 0.237 1.689 0.020 0.888 1.267 0.046~34.688

1196



R EH 134 TSRS Vol.32,No.13
202447 H Orthopedic Journal of China Jul.2024

[ 2, ISR R B VR B, R B A 1 K
33 it i, AR B S (DU A A R

R RV EENRIE N E 4, AR
PO SAE DIERGE, HEESREAK. 5
AR RS A G, R AR . OEIRRERT . RIEN
AT A R S R B R -

AWFFREER R, BN S B SR A R
AR J5 K e e B R S IEAE DG (OR=4.129, P=
0.010), MWZXH RTINS K MW & DN L EE, &
BCAAGPRRRERS U, TS| & A a4, Wl e
WA, ZrrAaaRoidh, GRS 858
SERBE T DR B R R A T TR A b A
SEA AR, DRI, XA IR s A AR
o7 WA B I

LR S5 RUIE KA R IEH L (0R=7.7217,
P<0.001) , = I He 995 5 0 20 o ik 119 G R R L 9 IE
S TRE A R I A BE T G DG EER A, /NSl ik
B2 1 44 B AR AE T s I P 251 B B 5 4
Y, B U T DAOSR A i e AR
HHOEARERT, AR5 KA AR TIE K &

R 5 @R DIUE AR IEMX (OR=4.121, P=
0.012) . HEEANSCHRIRIE, & B AT LABH T 98 5 S
MR A A A, & O S FHZE, iR 1
OAA, NG E R " BRI B
RNARIEREL, Sy E W& C b= ke, 75K I
Eag, Wb R B E S B 5 R DT
%o

HIMEEL S ORIE L EREMHE (OR=
20.228, P=0.042) , F IR0 BR R 2E O H R
R 2 AR R Az e, R i ok, e A
FERE R, BRI a5 R AT
BRI, MR IEAR TS & ARG i
fEG RN, ARJFHT 3 d iDLy EZE, H
WURE, @it LR, aekeat EaE L PRRR, s
YRS A TIRTE, AT LA R8>S B R
AT i BTG R, /b B R UUE AR i)
FRAE, PGSR Sz 0 1 A FE 5 AT — B SR

MEW G5 ORIE KA RTAHHK (OR=0.080,
P=0.001), MANZEFRIE RRhE 1 Ray
HpEFR M, XU, mAkan i, mpEAR
HEL ST, e PN Sl Ik a0 AR R A 22 55 32 IXOX)
NG, W0 R B S 2, R I Bl
B Y 2 S A8 T ) s g R TR A R AR [l

LR LRIk, B SR MR BORER A R DUE I
R AT, BHER R O R TUE KA 2
FIRE, BLBHERINER, e MR, AR
B ERIUE KA . AWFTEAF e —E SRR, 7
IREAS R, [BPERT TS B —E i, & 2 REE
WSR2 E 2R S R DR AR
o

S 30k

(1] JE%E, mEL, sk, 55 . MR SMU Bl 22785 37 U BB 2

AN TR BR PR ZUBRAE [J] . P BRI AR, 2020, 28 (12)
1148-1150. DOI: 10.3977/j.issn.1005-8478.2020.12.22.
Fan B, Gao SH, Zhang YP, et al. Lateral sural cutaneous neuro-
trophic vascular flap for the repair of large soft tissue defects in the
lower leg [J] . Orthopedic Journal of China, 2020, 28 (12) : 1148—
1150. DOI: 10.3977/j.issn.1005-8478.2020.12.22.

[2] W, MR, dok s, 5 DU M2V & Jy il 45 BORHE B 41

TR B (0] . P EE R SRR A, 2022, 30 (18) : 1689-1692.
DOI: 10.3977/.issn.1005-8478.2022.18.12.
Wang H, Yang XX, Huo YX, et al. Double cutaneous nerves anas-
tomosed local pedicle flap for repair of thumb defect [J] . Orthope-
dic Journal of China, 2022, 30 (18) : 1689-1692. DOI: 10.3977/;.
issn.1005-8478.2022.18.12.

[3]  Wang H, Yang XX, Huo YX, et al. Clinical effects of neurocutane-
ous vascular flap innervated by te rminal branch of lateral ante-
brachial cutaneous nerve in repairing finger tip or finger pulp
wounds of the thumb [J] . Chin J Burns, 2021, 37 (8) : 758-763.
DOI: 10.3760/cma.j.cn501120-20200607-00298.

[4]  Xie A, Zhang J, Lu A, et al. Effectiveness of retrograde island neu-
rocutaneous flap pedicled with lateral antebrachial cutaneous
nerve in treatment of hand defect [J] . Zhongguo Xiu Fu Chong Jian
Wai Ke Za Zhi, 2014, 28 (12) : 1498-1501. DOI: 10.7507/1002~
1892.20140324.

(5] NG T . W0 S Tk s i 2 S8 37 L A I B TR N

IR (0] h EBESMR AR, 2014, 22 (14) : 1335-1337.
DOI: 10.3977/}.issn.1005-8478.2014.14.21.
Sun J, Pan X. Clinical application of fascial flap anastomosing ce-
phalic vein and superficial branch of radial nerve nutrient vessel.
[J1. Orthopedic Journal of China, 2014, 22 (14) : 1335-1337. DOL:
10.3977/j.issn.1005-8478.2014.14.21.

[6] ChiZ, Chen Y, ChuT, et al. Distally based sural neuro—fasciocuta-
neous perforator flap for foot and ankle reconstruction: surgical
modifications for flap pedicle and donor site closure without skin
graft [J] . J Plast Reconstr Aesthet Surg, 2018, 71 (2) : 224-231.
DOI: 10.1016/j.bjps.2017.10.021.

[7]  Hu C, Lian Y, Fan X, et al. Treating foot injuries by grafting pedi-
cled distal peroneal artery perfora tor flaps [J] . J Coll Physicians

1197



H3R2EH 13
202447 H

T EBTESR RS
Orthopedic Journal of China

Vol.32,No.13
Jul.2024

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Surg Pak, 2019, 29 (7) : 685-687. DOIL: 10.29271/jcpsp.2019.
07.685.

Wang ZQ, Cao YL, Huang YF, et al. Cross—leg eepair of large soft—
tissue defects in distal sites of the feet by distally based neuro—fas-
ciocutaneous flaps with perforating vessels [J] . Genet Mol Res,
2014, 13 (3) : 5484-5491. DOI: 10.4238/2014.July.25.1.

PRI, TN, RERA, 45 . T-FIUR SRAU T & I AP £ 10
R BN 2 IR L 5 SRR FE (] . AR RO R e
&, 2020, 43 (4) : 331-337. DOI: 10.3760/cma.j.cn441206-20200
218-00068.

Xu YQ, He XQ, Chen XS, et al. Selection of 4 kinds of neurocuta-
neous perforator flap with vascular anastomosis for repair of hand
and foot wounds [J] . Chinese Journal of Microsurgery, 2020, 43
(4) : 331-337. DOL: 10.3760/cma.j.cn441206-20200218-00068.
ARTTE, TR . s R A o 2 7 5 0L A BRI 5 AT R S
BRI E N BOTEAE B ITBCR 2 (0] . b EBTEAMRH
i, 2017, 25 (6) : 558-560. DOI: 10.3977/j.issn.1005-8478.2017.
06.17.

Zou FL, Wang GQ. Effect analysis of distal sural neurotrophic vas-
cular flap combined with external fixation scaffold in the treatment
of open fracture of lower tibia [J] . Orthopedic Journal of China,
2017, 25 (6) : 558=560. DOI: 10.3977/j.issn.1005-8478.2017.06.
17.

INE . R EORER T /NE AL BRI IR AR 2 A5 A e PR
J 8T 0] . B IE SRR Z A, 2011, 19 (21) @ 1794-1796.
DOI: 10.3977/}.issn.1005-8478.2011.21.09.

Sun XP. Clinical application of three kinds of flaps in the treatment
of skin and soft tissue defects in the leg, foot and ankle [J] . Ortho-
pedic Journal of China, 2011, 19 (21) : 1794-1796. DOI: 10.3977/
J-issn.1005-8478.2011.21.09.

KT R EEIERSE M) . R BEZG A, 2016,

Liu N. TCM cosmetology [M] . China Press of Traditional Chinese
Medicine, 2016.

TR TP BREE St IR Ll 2 Bl (R A 2 L B
BEAY I R I2 W A7 RObRHE (2003 AEAETTH) [J] . TR 5 AR
7, 2004, 37 (7) : 440. DOIL: 10.3760/j.issn:0412-4030.2004.07.
027.

Pigmentology Group, Dermatological and Venereal Diseases Com-
mittee, Chinese Association of Integrated Traditional and Western
Medicine. Criteria for clinical diagnosis and efficacy of melasma
(Revised in 2003) [J] . Chinese Journal of Dermatology, 2004, 37
(7) : 440. DOI: 10.3760/}.issn:0412-4030.2004.07.027.

TR, BEGENE, TN L 2R R B ARG AR (R BTAE B

1198

[15]

[16]

[17]

[18]

[19]

[20]

[21]

FEHERE()] . W )RRV 2% R, 2020, 22 (1) : 38-41. DOL:
10.3760/cma.j.issn.1008-5734.2020.01.008.
Zhang SN, Huang XH, Yue HJ. Research progress of polymyxin B~
associated skin hyperpigmentation [J] . Adverse Drug Reactions
Journal, 2020, 22 (1) : 38-41. DOL 10.3760/cma.j.issn.1008—
5734.2020.01.008.
AIRHT, EF . R EFRKTUE K ANURITFRHE R ()] . P EEA
B2, 2009, 18 (9) : 1372-1375. DOIL: 10.3969/j.issn.1008—6455.
2009.09.070.
Li CX, Wang L. New recognition and biological research progress-
es of skin pigmentation [J] . Chinses Journal of Aesthetic Medicine,
2009, 18 (9) : 1372-1375. DOI: 10.3969/j.issn.1008-6455.2009.
09.070.
Sandler P, Mastella B, Uchoa D, et al. The effects of passive tobac-
co smoking on the microci rculation of the abdominal Wall in Rats
[J] . Acta Cirurgica Brasileira, 2016, 31 (11) : 714-719. DOL:
10.1590/50102-865020160110000002.
Troiano C, Jaleel Z, Spiegel JH. Association of electronic cigarette
vaping and cigarette smoking with decreased random flap viability
in rats [J] . JAMA Facial Plast Surg, 2019, 21 (1) : 5-10. DOL:
10.1001/jamafacial.2018.1179.
Konukoglu D, Uzun H. Endothelial dysfunction and hypertension
[J]. Adv Exp Med Biol, 217, 456 : 511-540. DOI: 10.1007/5584_
2016_90.
Kim YS, Lee HY, Jang JY, et al. Redox treatment ameliorates dia-
betes mellitus—induced skin flap necrosis via inhibiting apoptosis
and promoting neoangiogenesis [J| . Exp Biol Med (Maywood) ,
2021, 246 (6) : 718-728. DOI: 10.1177/1535370220974269.
Las DE, de Jong T, Zuidam JM, et al. Identification of independent
risk factors for flap failure: a retrospective analysis of 1530 free
flaps for breast, head and neck and extremity reconstruction [J] . J
Plast Reconstr Aesthet Surg, 2016, 69 (7) : 894-906. DOI: 10.
1177/1535370220974269.
BRATAS, W], 01, 55 | BUR AT RPN Z TR 0L B
52 m AL SR ()] . AR MR R, 2009, 32 (1) : 66-68.
DOI: 10.3760/cma.j.issn.1001-2036.2009.01.031.
Chen XS, Xiao MM, Wang YS, et al. The modified retrograde cuta-
neous neurotrophic vascular flap was used to repair the wound of
the limb tissue [J] . Chinese Journal of Microsurgery, 2009, 32 (1) :
66-68. DOI: 10.3760/cma.j.issn.1001-2036.2009.01.031.
(i :2023-06-08 f&[11:2023-12-04)
(FATPFL B R W, ELE)
(R3CHkE: FRAN)



