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Abstract

BACKGROUND

Incision infection is a common complication of open
gastrointestinal surgery and an urgent clinical problem to
be solved. Infrared local irradiation combined with skin
regeneration medical technology can improve the local
blood circulation of the incision, reduce the effect of painful
chemical mediators, inhibit excessive inflammation of the
incision, and alleviate local inflammation by accelerating
the absorption of exudate.

AlM

To investigate the efficacy of local infrared irradiation
combined with skin regenerative medical technology in the
treatment of wound infection after open gastrointestinal
surgery and the influence on the interleukin-4 (IL-4)/
interleukin-13 (IL-13)/activator of transcription 6 (STAT6)
pathway.

METHODS

According to the 1:1 trial design principle and the
computerized random number table method, 66 patients
with incisional infection after open gastrointestinal surgery
admitted to our hospital from March 2019 to June 2021
were randomly divided into a control group and an
experimental group for prospective research, with 33 cases
in each group. Both groups were treated with antibacterial
drugs. On this basis, the control group was given skin
regenerative medical technology, and the experimental
group was given infrared local irradiation combined with
skin regenerative medical technology. Clinical efficacy,
inflammation indicators [C-reactive protein (CRP),
procalcitonin (PCT), white blood cells (WBC), and tumor
necrosis factor-a (TNF-a)], IL-4 mRNA, IL-13 mRNA,
STAT6 mRNA, number of dressing changes, time to relief
of redness, swelling, and pain, time for pathogen culture to

2022-06-28 | Volume 30 | Issue 12 |
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turn negative, length of hospital stay, and Vancouver scar
scale (VSS) score were compared between the two groups.

RESULTS

The therapeutic effects differed significantly between the
two groups. The effective rate of the experimental group
was 75.76%, which was higher than that (42.42%) of the
control group (P < 0.05). At 3 d and 5 d after treatment,
CRP, PCT, WBC, and TNF-q, as well as the mRNA
expression of IL-4, IL-13, and STAT6 were significantly
lower in the experimental group than in the control
group (P < 0.05). The number of dressing changes, time
to relief of redness, swelling, and pain, time for pathogen
culture to turn negative, and length of hospital stay in the
experimental group were significantly lower than those
of the control group (P < 0.05). The color, blood vessel,
flexibility, thickness, and pain scores of the experimental
group were better than those of the control group (P < 0.05).

CONCLUSION

Infrared local irradiation combined with skin regenerative
medical technology to treat incision infections after open
gastrointestinal surgery can enhance the efficacy, improve
the inflammatory response and the quality of incision
healing, and accelerate the relief of clinical symptoms and
signs and the recovery process.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Local infrared irradiation; Skin regenerative
medical technology; Wound infection after open gastrointe-
stinal surgery; IL-4/IL-13/STAT6 signaling pathway
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FEAR[C AL % & (C-reactive protein, CRP), %45% &
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Ji. & % (vancouver scar scale, VSS)#F 4.
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WST A E AR, ZFAARTFEL, £k
2B R F A T5.76%, & T A HBLL6942.42%(P<0.05);
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TNF-afk T2 BB 2L(P<0.05); 344973 djE. %
J75 dEIL-4 mRNA. IL-13 mRNA. STAT6 mRNA{K
T AT (P<0.05); FI-sa#2h R, LV RE M
BHIA) . SRR A 32 AR A5 P BFA) . AR A ALK T A B 4
(P<0.05); E£I4AVSSE R EF. hE. FHHE. &
JE IR T AT BB ZE(P<0.05).

F-7/4
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2.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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FLFR, RSV FERGY, SR VI FERGY, BB
G55
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5 E DIRE 3L AFAEA DS s s AR R SE Ak
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[ (C-reactive protein, CRP)7KF, K FH s A &y I i
R4 2% J5 (procalcitonin, PCT)7ZKF, N FH BEEE G e W B2
I 111375 Frf 98 PR AE ] -F--ou(tumor necrosis factor-ot, TNF-or)
K HRAEIR GO H SR AR, K SEh 580 8 = 2R
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YN AR 2%, JoiBW, TSR3 U0 JR 1 B 7 5 11, Bl
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TCH MR, AT IBW ™, QUL ALIRIT R IR
J73 dJi. 75 dJFCRP. PCT. WBC. TNF-a/K°F; (3)
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B CUIROERRRT IR] 5 5 A R TR D A) L 3 B B
[8]; (5)ELEe P 20 H e s 3 BF AR % (vancouver scar
scale, VSS)\PHWF4y, fEtFE. M. Rk, FERE. K
97, BB G, T N R B
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1 PRLAIL-4/IL-13/STATHIS S@EEELER. A: IHZHSTAT6 mRNAFLAE; B: PHZHIL—13 mRNAFCAS: C: PHZHIL—4 mRINAELEL. IL—4: (1M E—4;

IL—13: F14)25-13; STAT6: X185 1-6.

n(%)FR K, RGO AR 3, 1RO
Plmean+ SD3 7R, 20 LLEAT ML FEARAGES, LN LE
BATEC N A58 o= 0.05.

2 B8

2.1 97 2% WAIT RO A fE LS, ZERE SR, S
U6 AH SRR NT5.76%, o T IR A 42.42%(P<<0.05). T,
1.

2.2 KgEdgAr MARIT3 dfa. 6975 dJSCRP. PCT.
WBC. TNF-o¥ & TVEI7HT, Ak TR e<
0.05). iL.72.

2.3 IL-4/IL-13/STAT645 5 i@ % MLHIGIT3 dfa. 8975
dJSIL-4 mRNA. IL-13 mRNA. STAT6 mRNATKTi5)T
AT, HLSREGAR TR ZH(P<<0.05). &3, K1.
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2.4 By i B 0L SRR IREL. AR R A
B E] g o P 5 % e TR ) A 5 B R ER T35 BB 2HL (P
<0.05). L34,

2.5 VSS#4 LAUVSSEROFE. M. Tk, E
B IR TR ZH(P<<0.05). WS, K2, K.
2.6 G4t PHIAR WA R B A

3 111E

ARk, M5 B I FARAWIE 2, (A2 B mIIrEF
ARAEIEZ B R 2 E 373 FFIR B o RAE 110
SR AL S 38 I e I 1), R iR R AR, IR T B
Sl A SRR S EIRERERG SR, ST EH A dr e Ak
JRTELE B, T AEE AL, ASHIEACLE T IR T SR
b, SRFHLLAME S RS IR B B Bk P A T H AR AT VA
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R 2 PERAERSHREER(mean + SD)

B8] 483 Bl CRP(mg/L) PCT(ng/mL) WBC( x 10°/L) TNF- o (ng/mL)
SKiEiE] 33 16.25 £ 5.38 2.89+0.84 14.67 +3.29 52.38+12.69
srea IR 33 16.74 +4.97 2.93+0.91 13.82 +3.50 50.84 +10.22
iRl ¢ 0.400 0.186 1.017 0.543
P 0.691 0.853 0.313 0.589
SKiyEiE] 33 11.06 £3.81° 1.53 +£0.47° 10.09 + 1.05° 32.26 + 9.50°
. NHREE 33 13.22 +3.26° 1.86+0.51° 11.54 +1.28° 41.39+10.07°
B33 dig
¢ 2.475 2.733 5.031 3.789
P 0.016 0.008 <0.001 <0.001
SKiEiE] 33 7.17 £1.93® 0.40+0.13* 7.28 £0.97* 24.39 +5.88"
. g 33 10.35 +2.24% 0.86+0.24* 9.33+0.84® 30.95+7.27%
58755 dig
¢ 6.178 9.681 9.178 4.030
P <0.001 <0.001 <0.001 <0.001

CRP: C[RRNUZEBES; PCT: F4ERIR; TNF-a: ISR S —o; Si8ITHILLE, P < 0.05; 558733 diGLHiR, °P < 0.05.

£ 3 WLAIL-4/IL-13/STAT6SSiBEEEL R (mean + SD)

B8] 283l Bl IL—4 MRNA IL-13 MRNA STAT6 mRNA

Sz 33 3.58+1.12 5.75+1.82 4.88 +1.50

R SIRAE 33 3.29+1.00 6.03+1.94 4.65+1.48
BISHl ¢ 1110 0.605 0.627
P 0.271 0.548 0.533

SR A 33 2.39 +0.85° 3.11+0.97° 2.03+0.62°

e WA 33 2.86 +0.92° 4.28+1.23 2.59+0.73°
8153 diB ¢ 2.156 4.291 3.359
P 0.035 <0.001 <0.001

SR 33 1.53+0.26™ 1.97 +0.84% 1.26 +0.33%

—— WRE 33 2.26 +0.34® 2.79+0.90% 1.84+0.56™
8155 diB ¢ 9.796 3.826 5.126
P <0.001 <0.001 <0.001

IL-4: BT E&-4; IL-13: BT ER-13; STAT6: (&R EES6; S/6ITHILLR

L %P <0.05; 558¥53 diSHE#R, °P < 0.05.

DOI: 10.11569/wcjd.v30.i12.521 Copyright ©The Author(s) 2022.

2 SEEBIIRIGEIOSAIBER . A JATHT: B: AT C:HAITA.

JT, SR RSN AT AL T AL, e iE, 2o
TR MRS TA] 98 J B TR e BN 18] A3 e P PRI %t
MR, FORLLANR R BRI N IR & Bk P A B2 T BORTIR T
THIE B AR R DT FUR G, B KRG R G 1

EIFE], PR I AR SR AR, (et F HEA,
SRR AMRERER .

B R A BT R ) B ey i A e
LR, BERTD) O AR R R R B RE AR AR AN A Ry
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xR 4 HARRIOREBERER(Imean +SD)

A% BlEL HRZTRER) LTAPEEERRETIE]M)  REREISTRPARYE(d) £z d)
SKyA| 33 8.02+2.15 4.19+1.24 6.48+0.83 10.18 £2.33
WA 33 10.47 +2.28 5.56 +1.70 7.59 +0.62 12.67 +2.19
t 4.491 3.740 6.155 4.473
P <0.001 <0.001 <0.001 <0.001

& 5 MLAVSSIEDEEE(mean + SD, 43)

283l Bl &% me FE EE by
SKyL| 33 0.64+0.20 0.31+0.10 0.84+0.23 0.40+0.12 0.24+0.06
IRH 33 0.95+0.26 0.53+0.11 1.09+0.21 0.62+0.15 0.39+0.13
t 5.429 8.501 4611 6.579 6.018
P <0.001 <0.001 <0.001 <0.001 <0.001

VSS: REHERIESR.

RSO AR

DOI: 10.11569/wcjd.v30.i12.521 Copyright ©The Author(s) 2022.

3 XMREETRIBYIOBAIER . A: JAITHT: B: /6TH: C:HATE.

M, BOERA MR AR R, VILHETE . AGIRBE RN BoE IR, B b R, JERIECRP. PCT.
e, AEIR. IRIIRRSE R, M HA, N WBC. TNF-o&5 RIEFEARII S 520, CRP. PCT.
FHLE A A ANEA FIIAEE, IPURGY]  WBC. TNF-o/K P, $om 200 R 50, 4
P AR B AR, M R IR ) RO BT EoR, 5 AEEF AR LR, LML R
H 5@ EREZ T (DEEF LA SHE B A 7 BoAR Rt — B R IRCRP. PCT.
N, ERIRGY) O EGHL, M MERFEANF WBC. TNF-a/KF, Rk Y7 40T SR st 3%
REEEBAL, BB RS SCEREESVETM R NRIE, AR IS G TR B, Wb
WAEAMER, FERemPRE S WL, 4261 90E, H TNF-o.. CRPE MW, AHT SN 5 2 AR, HESZLT4h
FURIAEN AT IR L 5K, TR, (QZLAME LR R FBIRET R Tl R Bl SO, 20 /MR 5 B HE B A i
FT NARA R T IARBSCBN B8, RGN AN — 7 THE I G ) 0 R Mg a 3, MR E0R1L
(0.4-4) pm, Jey ER SN PTUBNASER AL E VIR 7y 7255 A BRIGVE L, U 1l B e [ N, 53— 7 T S i
BT LIRS, AR RS fERGUEIBER,  Inbus BRI, SRR 58 2.

SUEASCAE, AT AR ThEE . RBEThhe, 155 LG E S AR D QI ) I S e 2B
RERDI O RE RN, RSN RIS B B AR, AU KT AR 5l
JRFAE LR T B BE DM R MG 557 R BEEEAENLARIRE T 2B ERA L. . 52

QHBELE - NERA PN, LR RERN B WA KE T AV E SRR ENER,
WIRERE TN Bz —, EEIERNAFFYIN Bya] S8R Bl T3, IL-4/1L-13/STAT6f5 558 5
B, AIGTT R P SRR SN R AR T S AR IR AL R GRS AU, HrIL-4, TL-137]
s AL RGN D) ERGYE, HUAZARIE S STATeREMRAL, BURM2E AL, S8

Reishidenge ~ WCJD | https:/ /www.wjgnet.com 526 2022-06-28 | Volume 30 | Issue 12 |



SHER, . MRS S RIRBEES AN ST HIE B MBI ORRRR AL -4/IL-13/STAT6 S SERS0

KR F-RELF YA R TR &= Maeda®5! HiiE, 1L-4
AIL-137E S # R RIA B, A SO0 & &g EH
FORIEEL. 24IL-4 mRNA. IL-13 mRNA. STAT6 mRNA
AR, AL D AT E 2 g FE , IL-4/1L-13/STAT6
ST TR R, SRV DA ARELLIEE Y
SOPBRA T, AT mY) O A SRR AT
FLTR, LLANR R RS R B Jok 7 AR BT HR IR T
THE B WAMRIAR GV FER Gy, #eFFCIL-4 mRNA, IL-13
mRNA. STAT6 mRNA, A F| THJ|IL-4/IL-13/STAT6(5
ST OB A FTEREE, SCEY) DA . B
HUVSSEROPFE. M. ZHME. JEE. KRIEDY
TR RE A, HE I AL ia 7 1 Ja U A e B
I, LLAMR R R SR e R JoR P AR R T R AR E s )
AE U E R A, THALE TR (DY) DAL
T FE RRE BE, Y] LR 5 Q& A ) R A 85
(2)FMHHIIL-4/IL-13/STAT6 {5 5 3 s 7 1 s, (i) F g%
MR (AR 50 I P AT, T D IEIR TR L, 2
mYIMBSE B E R . (H T REAE S Z AR
TE RIS UEANAH 7T 45 S g, LA s i T SEEAT)
BRI SR

4 g

LR PR, LIAMAR BRI I B R R T BRI T
TF R E PRI JE O PR, BERE ST A, 208 R R
RE5Y) O o, IR B I RAEIR AE LR R A K B
PR,

XERR

(oA /=)

Sk 5 52

DI PUEHSEITIE B SN Ja H W BEZ —, Al IER
FERE 1], 8§ N5t iam, JFaTsesena s, B BOTHE
B SRR G VI DS GAC BT R 2, (BRI i
B TERE 1, ORI AT U K.

AT TR TT AL AN 2R J= 0 RS Bk B2 Jhk P AR R T
ARIGIT TG B W S BEAR G V) TR Ge U8 ot A &
-4(interleukin-4, IL-4)/ 4/ 2-13(interleukin-13, IL-13)/%%
SIS T-6(signal transducer and activator of transcription 6,
STAT6)(5 Tl FE, B A NIRRALE TR B I EER
Ja V) FUBRGLER t—FhAT A R H S R I 7, FE4]
PRIECHLH, BRI PRI TS e — AN LR AN 17

=l
TR T TR B R AR JE ) RS AT 207 i
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KT REFIMLE, IXANCNIERAC T IE B /bR G
FUBRYLRAL T 228, i A e T IL-4/1L-13/STAT6(E
SR FLBEE T E AT,

ZHF%

BT R A MR I6 AN 1 1 BEH LR 6 5, 66t i
B MBI JE VI DG o BN N A, B T
PR Z9IRTT, TEMIERE b, XHIRA LT i iR By
FR, SEIQH LG T AN R HR G B & R R P AR BRI T 4
A, FTRIE AR B i ) 5 4L ) g ] . SRFISPS SR
PG BRI T 2. RIEFRPR. IL-4/IL-13/STAT6/5
SR WG IR LR SRR S
FRIG T[] AEBERT R RR &S, v RIEEdE S
THI L.

CLANE Joy 8 RS B B JER A R 7 B VR T TR
MBI GG, RedfamyT 2%, oes 2O S5 Y1 H
A FUR, IR I AR RS i A SR 3RS I
AEFAMICIL-4 mRNA. IL-13 mRNA. STAT6 mRNAIE,
RNIFRE B IR J5 U RS E 97 K U1 0 # A ML
FARAL 7 — M

foaliizZyy

LTANE Ry S RS R R R P AR BRI T B ARV T T IR B W
MBI G DI CUGE, ReBEsET 2K, e SOE R S5 1) 0
A E, INPREE IRRIEIRRIE 2 AR S RS, JF
AEFEMRIL-4 mRNA. IL-13 mRNA. STAT6 mRNAZIX,
PRIV IT WL A] BE @ S IL-4/1L-13/STAT6 S 5
PRSI,

REf=

CLANER Ry B R o R B P A 7 5 AR I e s 2 5R
ANien, FEJRAR B FE VTR WSLEE B RS 2 T TH
YRS, HAE ERNERE T, M5 RefIT R B bR
JE VNG EF 52 20, AR VO RHEA B vt B &
XTI T N B RN GE SR AT HE— P 5.

5 ZEXE

Curran T, Alvarez D, Pastrana Del Valle ], Cataldo TE, Poylin V,
Nagle D. Prophylactic closed-incision negative-pressure wound
therapy is associated with decreased surgical site infection in
high-risk colorectal surgery laparotomy wounds. Colorectal Dis
2019; 21: 110-118 [PMID: 30047611 DOI: 10.1111/ codi.14350]
Maruyama H, Kusachi S, Makino H, Kanno H, Yoshida H,
Niitsuma T. Postoperative Infection after Colorectal Surgery:
Subanalysis of Data from the 2015 Japan Postoperative Infectious
Complications Survey. ] Nippon Med Sch 2020; 87: 204-210 [PMID:
32009069 DOI: 10.1272/jnms.JNMS.2020_87-403]
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