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[ Abstract] Objective To investigate effectiveness of a novel suture method—stepwise progressive ultra-
tension-reducing suture method in closing high-tension wounds on the chest, back, and limbs. Methods A retrospective
analysis was conducted on 25 patients with high-tension wounds on the chest, back, and limbs who were treated with
stepwise progressive ultra-tension-reducing suture method between January 2022 and December 2022. Among the
patients, there were 8 males and 17 females, with an average age of 30.5 years (range, 18-56 years). All wounds after scar or
tumor resection were located on the chest, back, upper limbs, and lower limbs in 8, 6, 9, and 2 cases, respectively. The size
of wounds ranged from 3.5 cmx2.8 cm to 40.0 cmx15.0 cm. All patients were advised to use topical silicone-based
treatments postoperatively. The protrusion of the incision, the height of the protrusion, and the duration of the tension
reduction effect were observed. The scar formation at the incision site at 6 months after operation was observed, the scar
appearance was evaluated by Vancouver Scar Scale (VSS) score, and the scar width was measured. The patient’s
satisfaction and adverse reactions to incisions were also evaluated. Results  The incisions significantly elevated, with a
height of 0.3-2.5 cm, and the tension reducing effect lasted for 8.5-18.0 weeks after operation, with an average of 13.6
weeks. All incisons healed by first intention. One patient experienced transient hyperpigmentation, which resolved
spontaneously. Three keloid patients showed localized redness postoperatively, and 2 experienced local recurrence, which

improved significantly after treatment with triamcinolone, 5-fluorouracil injections, and laser therapy. All patients were
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followed up 6.0-13.5 months, with an average of 10.1 months. At 6 months after operation, all patients had linear scars,

with VSS scores ranging from 1.0 to 3.5 (mean, 2.0). The width of the scars ranged from 0.5 to 3.0 mm (mean, 1.4 mm).

The patients expressed satisfaction with the effectiveness. Conclusion  The stepwise progressive ultra-tension-reducing

suture method for high-tension wounds can effectively reduce the tension at the wound edges, providing a prolonged

tension-reducing effect and satisfactory effectiveness.
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Fig.1 Schematic diagram of the stepwise progressive ultra-
tension-reducing suture method a. The 1st-step suture; b. The

2nd-step suture

52 irkhagS . A 4-0 3 5-0 PDS & IR T
VIGw v Bz A2t — 25 [ W s sk 4 A (B 25 )
1 0.5 ~2.0 cm, AT A7 B KU 05k k), fifi
VI Toak aEd . ONSE 2 Bkt &, fif
JH 6-0. 7-0 5% 8-0 A AT ML AE L x5 K K (BT 1b) o
AL 5 IR AN ML, REERCER I
S
1.3 RELERTHIEMIEHR

Y NERAYEN T S LT 3 W e R N
BN, TR I A LR I, B HTER K ] 2
IR MZEY . KRG 7 d bR 4e4k, 10d 5T
URANHAEI S BURIR 259 . FIRIZIE BB ARG 24 h
W T A2 IR B UG YT, PR B 112K 12,
P 0 T DAl 28 23 75 . 5- 980 DR 8 W Jy 35 1 53
3MHATT2EEY 1R,

ARG L] O B B, RO 2 bk i
WLZE KA F A Fp i B OR 5 RIZ0 2200 110 1 Bz 1T
e N IE) o RIF 6 A~ MEY HRIRIE
BB, Al R AR 53R (VSS) WAL IR 41
WL, IR v (A ) AR R £ T R
) o e BEEE L Y ORI

2 &R

ARG VIO B R, & 0.3 ~2.5cm; WEKAE
H4eRs 8.5~ 18.0 Ji, “F34 13.6 il . Frfil 03y
I Wd@a . AE 1 FlEE sl —aaRoiE, K
VERFIRALBE, FATHAS . 3 PIRRIZ IR g R
FRALL, Hor 2 B Jmif i A&, T LA 58 5-9UK


http://www.rrsurg.com

o [E 8 5 B AN A 2024 4F 12 H &5 38 55 12 4

« 1507 «

B2 $l1 a REFEASBIRINL; b R UIERBIR I e 5T HLUR RSB RAIH ; o 55 1 rBhag S R a0 SN d. 55 2 Brbhag

BIRBITSL; e DINSEGR5EE; £ARSE 6 DA TR

Fig.2 Casel a. Preoperative view of the scar on the chest and back; b. The wound after excision of the scar and separation of the subcutaneous

tissues; c. Wound appearance after the 1st-step suture; d. Wound appearance after the 2nd-step suture; e. Incison after sutured; f. Incision at

6 months after operation
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Fig.3 Case2 a. Preoperative appearance of the right lateral thigh scar; b. The wound after excision of the scar and separation of the

subcutaneous tissue; c. Appearance of the one side of wound after the 1st-step suture; d. Appearance of the wound after the 2nd-step suture; e.

Incision after sutured; f. Incision at 6 months after operation

W I 5 SOROGIR T W AR . R YRR T
Rt E] 6.0 ~ 13.5 4~ H, P4 101 MH. R 64
A, VIO BEERIR, VSS 4 1.0 ~ 3.5 47,
S 2.0 435 FEIETERE 0.5 ~ 3.0 mm, FH 1.4 mm.
BEXHRITRUR R R

3 ELEIEH)

1 B, &, 35%. IR A IR
UL 10 47 ARt A ZE 0 Ha&8 215 38 I
XU 35.0 cmx2.5 cm BRIBHERR, fEERME . F
ARYUIER IR 2H 25 158 B K/ R 40.0 cmx15.0 cm )
T, SR FH YRR IR B i Rl vk 48 51 06 . AR
AR EE, SR 2.5 cm,. 7dG¥rFE R 8E4L,
10 d 5 I ERA R BRZEBURIR 259, 2 J S 7 LA

A 5-FRIRMENE KR . YD kAR H 4k
18 Jil 5 iR i -4 . BT 6 1 H U1 1 S 2R
IR, RIMMESE, TR, Bk, %% 1.5mm,
VSS ¥4 3.0 4. WL 2.

B2 B, &, 2948 A “HMKBEAR G R
JRIE K 10 47 ABt. iR A7 MR &M i
25.0 cmx3.5 cm “HRUA 7 FERRIHPERRE, A de M
Fa, fEERBOR . FARVIBRRIRA S, WroR i
T3, JREBIE K 30 cmx8 cm BT, R B BEAR %
G OR A AL O . RIF YT R B RER, &
FE2.0cm. 7 dEHFBRFE K LEL, 10 d FHFIRIMNH
FEERPURIR 254 . DI DKk AE FHZE+y 13 JB 5%
AEH BT 6 AN H Y1 SRR, 0 R,
B, FE0F 1.2 mm, VSS PE4r 2.0 43, LI 3.

http://www.rrsurg.com


http://www.rrsurg.com

« 1508 »

Chinese Journal of Reparative and Reconstructive Surgery, Dec. 2024, Vol. 38, No.12

4 THE

YIAHUAK T 2R U 2R R 22—, )&
5K S 4580 2 o 5 A LA A | LT A 4 v
B, DA T, DA 2 3G AR R R sl R Y2
FETER” . MaRE | JE TR . DU AR A A R B ik kT
X, R AR T IR 2 5 A e BRI R Y i kX
R eSS IR R N VTR B R L ZUS KT I
RV AR, 25/ RaE 51k HiaE 501
TG IR S . A B R B W 8 R R
sk XA, I “Z” FRIE AR Lk
F1, ARAFAE AN AR IR S 3845 B 5T % PR B
& 500 A T ik JIAAAEARDCIE R, el XK PA )
T HAEA S5 AR LR D] LK T, T2
IR ERLEE,

Xt T ek B A AL B B T ABIZETA L AN B
HEANTE, ARG Y5 BT, R R kAR
Mo A5 5 AU AR S R AE T — R 4 G
Toik K I R 4E R R AR . Ak, B2EE R A
VIBRIE G o R T A4 G, R REZ
FENCE e 2L, SRR RIOCR , (H & 5Kk T B T4
TR A 5 Rk R . B, Wang 25
PN T R RIBKAE G AR, BRI RE T A
2 LSBT wes A A DAE) N AED X | AL A
BB, AROBEEIL T RIZ%K T, (Hh T4
ZEL R RK L EATE L N, 3 00 SR e it XU 1
m, BASEFRASEOARIEL 2K,
o, Gl S AR EZ B R EGARXAEGNH,
EAGE A BRI X, FARFEMEK, MoK
AR B HARZ R b ok, ARJE B HXHE
SRR YRR R TN, RS 3 A H B AWK
2y 80% TR, AR K 2 B 1Y) 1 RIR AR G YOG
S KRG RS UESE, 8 it AR5 I8 K A
TR 75 25 R il B 2% 5K ) REAE AR AR 26 RS, {3
eI RO BR, HR R 2 fm ™

ML, FATHEH—Fr R 507 =, fEmsk
BT R Z B | b Ik AR A 1, K2k
NEZZREERTIRIZ i, TR AL
BN Gk SRR . AZH 25 1] 5 0 1 ek T R R
FEmF 3 13.6 Ji, RJG 6 A~ H B0 1 4 R P i
IR, SETEE 1.4 mm, VSS ¥F4-FH 2.0 43, 40
Rif, BEHRRBE. KA 1 FIHBIRERDT
EHATI . BIRZERE D 2 0 REE R, T
DLW SR G HOGIRIT IR W B ar 5 . FRATINCN
ZHBEA LT RS @ (U5 ] i i a4k

http://www.rrsurg.com

[AIBT %5 BT 4N, S5 AT S HR g U AR 1]
AR WG O F AT PR 88, & Ve R, R AR
. QELEG T, e R kR, HR
A EIR L0 FL R A AR, SRR AR D T
ERIUE | IR A R . O MECT B S R #
TS BT, 5 B 5 BT 48 5 BOR, 20 il4E
BITEXARIF SN e /N

(EUR:, BB DR vt O Tk 4 Sk tAr A —
BREE . RO B DX RE T r B I, JEHOR /MR I i 1
T, A TR R JZ T AT, R Wk SRAE A
ROl T . MAh, T S e S B kA
BORBIRIG BN E, B2 T Ui B B A i 23 2 S il
(EE D1 N/ w111 DR SR DG o N
AR AL ARLAR PO RIS AL 1 B b
WK IS F ARSI, T R U RS K T A A R B
#id 15 cmo Y, 78RR BT HIE, ARH 72
SRR RECR B e T 25 SR A K B R AR,
PABRAS B R B2 JORAE Bl , 0 A Ml B St 2 e PR
SR —E EOR

L L3R, B AR Bk R 5K 48 5 a2 By
Bl B2 RO R PR DD DAk T, Al AR A
RAERE BT PV 5K K ) F Y o AR SR A
BERUIN, RIGHNII R, S oG 5k 1 Qw4 1
WEEE . (Hil TP AR Z B, BEVT I AL
K, WETEAE RAT T B — P AR AR S A I [l i
Vi

FFEPR ARAFRALTREIEYAEEAZ TR
CEEHE HARAFTEETMNEARERCERZR 244
[t&% (FHF) 2024-164 5]

TEERBMAER X AR AER, KBKERS
M. XFREG; BB BREOTAER. LTS H
4 B FEA. HBWEEE, RUE. 2. KL A
R

S 3k

1 Zhang S, Nabi O, Jiang X. New strategy of modulating incision
tension: A wound tension offloading device applied before surgery.
Dermatol Ther, 2021, 34(2): e14797. doi: 10.1111/dth.14797.

2 Rodrigues M, Kosaric N, Bonham CA, et al. Wound healing: A
cellular perspective. Physiol Rev, 2019, 99(1): 665-706.

3 Jeschke MG, Wood FM, Middelkoop E, et al. Scars. Nat Rev Dis
Primers, 2023, 9(1): 64. doi: 10.1038/541572-023-00474-x.

4 Ogawa R, Akita S, Akaishi S, et al. Diagnosis and treatment of
keloids and hypertrophic scars-Japan scar workshop consensus
document 2018. Burns Trauma, 2019, 7: 39. doi: 10.1186/s41038-
019-0175-y.


https://doi.org/10.1111/dth.14797
https://doi.org/10.1111/dth.14797
https://doi.org/10.1152/physrev.00067.2017
https://doi.org/10.1038/s41572-023-00474-x
https://doi.org/10.1038/s41572-023-00474-x
https://doi.org/10.1038/s41572-023-00474-x
https://doi.org/10.1038/s41572-023-00474-x
https://doi.org/10.1038/s41572-023-00474-x
https://doi.org/10.1038/s41572-023-00474-x
https://doi.org/10.1038/s41572-023-00474-x
https://doi.org/10.1038/s41572-023-00474-x
https://doi.org/10.1038/s41572-023-00474-x
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.1186/s41038-019-0175-y
http://www.rrsurg.com

thE 55 BRI E 2024 4 12 A48 38 B4 12 ]

Ogawa R. The most current algorithms for the treatment and
prevention of hypertrophic scars and keloids: A 2020 update of the
algorithms published 10 years ago. Plast Reconstr Surg, 2022,
149(1): 79e-94e.

Wray RC. Force required for wound closure and scar appearance.
Plast Reconstr Surg, 1983, 72(3): 380-382.

Min P, Zhang S, Sinaki DG, et al. Using Zhang’s supertension-
relieving suture technique with slowly-absorbable barbed sutures in
the management of pathological scars: a multicenter retrospective
study. Burns Trauma, 2023, 11: tkad026. doi: 10.1093/burnst/
tkad026.

Zhang X, Diao JS, Guo SZ, et al. Wedge-shaped excision and
modified vertical mattress suture fully buried in a multilayered and
tensioned wound closure. Aesthetic Plast Surg, 2009, 33(3): 457-
460.

Wang LZ, Ding JP, Yang MY, et al. Forty-five cases of chest keloids
treated with subcutaneous super-tension-reduction suture
combined with postoperative electron-beam irradiation. Dermatol
Surg, 2014, 40(12): 1378-1384.

WA, BN, BUAEOR, A5 3 LB AR IR T AMU Bk X 4

11

12

13

14

« 1509 «

IR, P EIER RSN, 2021, 35(4): 477-482.
ElHawary H, Covone J, Abdulkarim S, et al. Practical review on
delayed primary closure: basic science and clinical applications.
Plast Reconstr Surg Glob Open, 2023, 11(8): €5172. doi: 10.1097/
GOX.0000000000005172.

Lim AF, Weintraub J, Kaplan EN, et al. The embrace device
significantly decreases scarring following scar revision surgery in a
randomized controlled trial. Plast Reconstr Surg, 2014, 133(2): 398-
405.

An MK, Cho EB, Park EJ, et al. Appropriate timing of early
postoperative botulinum toxin type a injection for thyroidectomy
scar management: A split-scar study. Plast Reconstr Surg, 2019,
144(4): 659e-668e.

Rimmer SN, Chandy RJ, Khan D, et al. Recurrence rates in the
treatment of keloids and hypertrophic scars with intralesional
triamcinolone combined with other intralesional agents. Arch
Dermatol Res, 2023, 315(10): 2757-2767.

Weks HiW: 2024-09-16 &I H . 2024-11-27
A Gk XIPF

http://www.rrsurg.com


https://doi.org/10.1097/PRS.0000000000008667
https://doi.org/10.1097/00006534-198309000-00021
https://doi.org/10.1093/burnst/tkad026
https://doi.org/10.1093/burnst/tkad026
https://doi.org/10.1093/burnst/tkad026
https://doi.org/10.1007/s00266-009-9311-6
https://doi.org/10.1097/DSS.0000000000000163
https://doi.org/10.1097/DSS.0000000000000163
https://doi.org/10.7507/1002-1892.202008101
https://doi.org/10.1097/GOX.0000000000005172
https://doi.org/10.1097/GOX.0000000000005172
https://doi.org/10.1097/GOX.0000000000005172
https://doi.org/10.1097/01.prs.0000436526.64046.d0
https://doi.org/10.1097/PRS.0000000000006064
https://doi.org/10.1007/s00403-023-02662-x
https://doi.org/10.1007/s00403-023-02662-x
http://www.rrsurg.com

	1 临床资料
	1.1 一般资料
	1.2 手术方法
	1.3 术后处理及疗效评价指标

	2 结果
	3 典型病例
	4 讨论
	参考文献

