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Effects of different suture gauges on inflammation and suture
intensity of abdominal wall tissue in cats

LI Shuai,GUO Yizhe ,ZHAO Xingkai, LANG Dong,ZHOU Zhenlei *

(College of Veterinary Medicine , Nanjing Agricultural University , Nanjing 210095, China)

Abstract ; [ Objectives ] Surgical sutures can provide sufficient tensile strength to hold the edges of a surgical incision together to
promote healing. However, suture-induced foreign body reactions can exacerbate tissue inflammation depressing tissue healing. This
study aimed to investigate variations in suture intensity and tissue inflammation after suturing the feline abdominal wall with different
gauges of suture. [ Methods ] Feline abdominal skin and muscle were sutured using USP 2-0,3-0,4-0,5-0 PGA sutures, and tissue
suture intensity was assessed through uniaxial tensile testing in vitro. USP 2-0,3-0,4-0,5-0 PGA sutures were implanted into feline
abdominal muscles. After implantation, tissues were sampled at 1,14 and 90 d. The expression levels of inflammatory factors were
quantified using RT-qPCR and ELISA. The degree of inflammatory infiltration was evaluated in tissue sections. [ Results] The results of
skin and muscle suture intensity tests showed that the USP 5-0 PGA suture group experienced more suture breakage. Below 50%
strain , there were no significant differences in stress among the groups( P>0.05)in vitro. At maximum tensile strength,there were no
significant differences in strain,stress,and tensile strength among groups(P>0.05). At 1 and 14 d after suture implantation in vivo ,the
mRNA and protein expression levels of inflammatory factors (IL-18,1IL-6 and TNF-a ) decreased with decreasing suture diameter,and
the inflammatory response of the tissues around the large-diameter suture was more severe ( P<0.05). [ Conclusions] USP 5-0 PGA
suture is sufficient for matching the tensile strength requirements of general cat abdominal wall surgical incisions. Moreover, smaller-
diameter sutures can significantly reduce tissue inflammation from suture implantation.
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abdominal wall tissue suture intensity test
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Fig. 2 Schematic diagram of the coronal plane( A)and the sagittal plane(B)used the method of
implantation of sutures in the abdominal wall muscle of cats
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IL-1B CTGGAGATGTTAGACCCCAA/TCAAATTCCACATTGCCCTTG
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Fig.3 Results of abdominal skin suture intensity testing of the abdominal wall in cats(n=8)

A, JZRRPI G 25 G A2 Tear in suture position after skin stretching; B. B R F7 5 252k W% Suture breakage after
skin stretching; C. TRI) RS 2 £k 4% 5 K2 AR AP IR 28 ICIS!B‘Z( Fisher’s ¥ fiff Kj%\) Comparison of the testing endpoint after
suturing feline abdominal skin with different suture gauges( Fisher’s exact test) ;D. I S1 = A8 1 2% Stress-strain curve;; E. K
Uik FIIF R AL Strain at maximum tension; F. £ KW /7 Maximum stress; G. 5 KHTik F) Maximum tension.

Con Fl 2-0,3-0,4-0,5-0 43 5| 27X BALH ({ff IR VDT (9 52 #4120 SO0 4% 5 2 ) AT USP 2-0,3-0,4-0,5-0
PGA #A MR, T, Con and 2-0,3-0,4-0,5-0 indicate the control group( Test suturing using uncut intact skin tissue)
and the experimental group using USP 2-0,3-0,4-0,and 5-0 PGA sutures, respectively. The same below.
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Fig.4 Results of abdominal muscle suture intensity testing of the abdominal wall in cats(n=8)
A LA F7 0 R B LM 28 2R %4 Tear of lateral rectus abdominis sheath after muscle stretching; B. JUL P 37 1 /5 4% & b 4 54

Tear in suture position after muscle stretching; C. LA 542 W% Suture breakage after muscle stretching; D. A [l LA 4 £k 4% & L

P PRI 2 5 485 ( Fisher's K236 ) Comparation of the testing endpoint after suturing feline abdominal muscle with different suture
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Fig.5 mRNA and protein expression levels of inflammatory factors after suture
implantation in cat muscle
A—C. BN AJE 1,14 F190 d HLA XIRAREE T mRNA FRiA7KF mRNA expression level of
inflammatory cytokine at 1,14 and 90 d after suture implantation , respectively; D—F. 228 Hi A J5 1,14
F190 d, 4 A X 48k 48 1 [H 2K 11 335 7K F Protein expression level of inflammatory cytokine at 1,14
and 90 d after suture implantation , respectively.
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Fig. 6 Histological results after suture implantation in cat abdominal wall tissue
A,B. HAZELRIGZ HE L@ RIRRIEVIR (A. 100%;B. 400x) , AL A NEEL A A 1 d I 4ELLJH [ 2R PRI
X3, M0 T S A B 2R AN X8R, (1 = A AR IC AL o] UL B BEAN A Representative HE sections ( A. 100x; B. 400X ) after
suture implantation, white dotted line within the area of major inflammatory infiltrate around the suture at 1 d of suture implantation,
black arrows point to the area of neovascularization ,and macrophages are visible in the white triangular markers ; C. Z&Z&H A X35k
VR MR EITS Inflammatory infiltration score in the suture implanted area; D. SEZRAEH A X I ZH 23 ) i 1 P43 Tissue reaction

score in the suture implanted area.
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AR 2E 2Tk S AR, DO/ AMBEEE A TA R USP 4-0.5-0 PGA 2585 40 8% 28 J0 3 M Ak I B TR A
A7 S AP SR BN 785 MU IE BEAR K 1 F AR U D 48 & i B v, USP 4-0,5-0 S84k i 24 n]
B S 1 TAMRHEE AR AR AR R A P AT 25 b R P i TR M 8ok 11, AMBHEE AR XL LK T iR AR T
T AN DL R A LR WT AN IR 25 T i e ik 18y i oK T A A T A A A M 4 S O A A
ALY T I A% A AR G I R RE M e 3R T FER AR D) 1 L G SE R G L, TR 484 0
EANK T X AR A IBR AR EK T AR O, f A AN Y USP 4-0.5-0 PGA 482648 A I BE D) 11 7]
DIMARED) RS , AR A0 f FH R bi sk J1 1% USP 2-0 S5 K ARAELR

SAESE @A M B , TR b A Sh AR R SR R BT A9 SR, A B 4 E T BHLAS I A
AU GRS AT Z R AT T A KIS e 2k XSk AE 2 A A S 1,14 d BRI
T HEE AR A R G T T YL ZURAE , FRAR ARE A T B B A R R B S AR BT
FARY) O ARG AE A5, P 1 2 P 4 M IR AT % 20 M PR 7 i 2R3 A B TR i LA 2UB 2 R
Je BRI TP A0 BA 100 ) X T R 0 R S 1 R I e 2 R I BT s e 4 v 4 i
AR S T S 30 A I R /s, /B 22 Y L U ARy T vl 3 e R AR R R
Bl A B TL-18 \11-6  TNF-a S5 R [ F A9k (R G5 @& . Yaman 55105l a3 25 KR 0 IRBL &
Yy I B BRI T T BE S KT B TR REGTL K O, ASIKER i, USP 5-0 PGA 4 RAE KT . E LT
USP 2-0 PGA 21, Ut BHAE LR A B 22 5 0] I & 50 Wi 4 2R E S W /K-, TR, 7 2 15 78 IR Pk 1 B 4R
T, B AR LRI TAE A T REA A AL A

AT IRAFAE— S SRy BRI B0, ARG 45 SRR IR T8 o, Hoas i 45 SR A 75 A S I IR 1 ek —
RAIE, FUR BT SR AR AR 0 A I R Ty 5 0 A A AR AN R SN TR R TNy, ELSCHA
e T W RELZUA 2 B G 1a) B ) B sg ), BRI, A 356 B S 19 2 40 ) 2 R T AN TR AR Z (R AT SR A7 7
5,

AHFSEUE B TE — MR 6 BE 2 Bk 5 LRI 8% 4 vh , USP 5-0 PGA B AT JR 45 A ik 17k . A, AN ie s e
B RREUNLRZHEY, Bl 5528 AR/ L ZUSE W 3 AR, DRI 5 BR AR B A= 45 5 Sh W IR RED) 1, 7T 3
PERBIE W L 7K T TR oK R/ DIIAR B8 4, DARRAIREH 2988 by, I A i 56 .
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