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Abstract

Background and Aims: The repair of giant incisional hernia is challenging, as closing the significant
defect in the abdominal wall can lead to life-threatening complications like abdominal compartment
syndrome (ACS). Botulinum toxin type A (BTA) can temporarily relax the abdominal wall muscles,
facilitating defect repair, while preoperative progressive pneumoperitoneum (PPP) can increase intra-
abdominal volume, reducing intra-abdominal pressure caused by hernia content reintegration.
Combining BTA with PPP for the preoperative preparation of giant incisional hernia repair may have a
complementary effect. This study was conducted to evaluate the clinical value of combining BTA and
PPP in the repair of giant abdominal incisional hernia.

Methods: The clinical data of 213 patients with giant abdominal incisional hernia treated at the Sixth
Affiliated Hospital of Sun Yat-sen University from December 2015 to December 2019 were
retrospectively analyzed. Two weeks after receiving combined BTA and PPP treatment, changes in
bilateral abdominal wall muscle, intra-abdominal adhesions, abdominal circumference, abdominal cavity
volume, and hernia sac volume ratio were assessed using CT. Intraoperative details, incidence of
complications, and postoperative follow-up outcomes were recorded.

Results: Following combined BTA and PPP treatment, CT scan showed a significant extension of
bilateral lateral abdominal wall muscles towards the midline in all 213 patients, with an average increase
of 2.45 (1.53-3.29) cm on the left side and 2.54 (1.68-3.40) cm on the right side; muscle thickness was
reduced by an average of 0.84 (0.64-1.00) cm on the left and 0.82 (0.62-1.05) cm on the right, the
average distance between viscera and the abdominal wall increased to (7.52+1.78) cm, with a mean
increase of 6.1 (4.2-6.9) cm; the mean increase in abdominal cavity volume was 1 802 (1 494.98-
2 316.26) mL, and the hernia sac volume ratio decreased by an average of 9% (6%—12%), all changes
were statistically significant (P<0.05). Post-PPP CT scan revealed no abdominal adhesions in 18 patients
(8.45%), while 195 patients (91.55%) had varying degrees of adhesions, including 39 cases (18.31%) of
sheet adhesions and 156 cases (73.24%) of mixed adhesions. Adhesions mainly consisted of omentum
and intestinal tissues in 59.15% of cases. There were 43 cases (20.19%) of grade I complications during

the BTA-PPP process, including abdominal pain (28 cases), shoulder pain (9 cases), subcutaneous

http://www.zpwz.net



33 &

emphysema (6 cases), and dyspnea (3 cases). Dyspnea improved with oxygen therapy, while other
complications required no special intervention. All 213 patients successfully underwent laparoscopic
incisional hernia repair without conversion to open surgery or organ resection for volume reduction.
Fascial closure was achieved in 209 cases (98.12%), with 4 cases (1.88%) having incomplete defect
closure. The average time for adhesiolysis was 28 (11.00-44.50) min, with a total operative time of
178.0 (132.50-255.00) min and an average blood loss of 20 (10-30) mL. The median intra-abdominal
pressure (IAP) after operation was between 10 mmHg (9.00-12.00 mmHg), Among them, 47 cases
(22.07%) had IAP exceeding 12 mmHg, and after implementing proactive measures such as
diuresis and diachoresis to reduce intra-abdominal contents, the IAP in these patients decreased to
below 12 mmHg. No severe complications such as skin flap necrosis or ACS were observed. There were
no deaths within postoperative 30 d, and during a follow-up period of 26 (16.50-33.00) months, 13 cases

(6.10%) had surgical site events, including infections in 5 cases (2.35%), seromas in 7 cases (3.29%),

Conclusion: The combination of BTA and PPP not only aids in identifying abdominal wall adhesion
areas, improving preoperative surgical planning and enhancing surgical safety, but also significantly
increases abdominal cavity volume and extends lateral abdominal wall muscles, facilitating the closure

of giant incisional hernia defects and reducing the incidence of severe postoperative complications like

1690 v E A A R &
and hematoma in 1 case (0.47%), with no hernia recurrence.
ACS. This approach is worthy of clinical promotion.
Key words Incisional Hernia; Herniorrhaphy; Pneumoperitoneum, Artificial; Botulinum Toxins
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R . g AR (1) CT 46 A 16 BE it i K &
1#>10 em SO 2E 15 s 25 FLHE>20% 1 B 5 (2) B2 ik
SERE TCAFAE B R, B — O R AF . HERR
P (D) LT ZAAFE-PHmLr G A8 . 2 & Pl
FUIE B 22 J M i 2005 55 /B 5 (2) il &M 1 25 bt
AREH; B)EFTEIEE (BMD) (KT 16.9 kg/m’,
o R e I R (4) A U
1.2 BTAEHAERFE

T A N H OB E R R | 2 J8 T ST BTA
R 2
S20171003) . FH 90 mL 0.9% % 1k &l ¥ W ¥ 150 U
BTA i B i 6 45 10, f8 8 BU M, o f
—MRRATZ S U2 K- S AT RS FE B 30
Ao AR 6 AN A AT . BT g T R E
I JE e = 2 LA, Sedi S E AL, SRS FEARR
SE N RAL . RSN REIL, o i R R S
BTA 5 mL. 45 50 PRI BE Sl 8 00, o A0 50 mT 45
YRR CAn A O RE T, AR R UL R AR 46 O
WAL E T LIAH R SE A RS 3l ) o 213 Bl E 3 T
BTA Vi 4} 5 PPPIGYT 2 JA .
1.3 PPPHYEIL

BEEMAELG R TITEREESER, R
WL BUCAE 22 I 2 F 293 em &b, 3 B R0 R 41 10 356
fr, BARFKSE, B%5F B8R EA
BT 2 K200 mL, 2WK/d. 2F 1R M EA
200 mL 25, W BHA MK . MR E AR,
IEATIE B S AL K Ay, A AR T U AR IE 52
M B RSN, Fal gk ES . BIRE
WA, WREEENSKE, PSS, &
EFARWGI . RESE D, HHAREEK.
I aE IR, B T IEE R . Y B LL TS
B, PPP T IR kP (1) AR i AR A2 R
MR EUE . MK . NE R S 3 AR IR T ik AL A2
2k SEUE A (2) IR I AE FF BN £F CO, T B
WP PR e 5 (3) P B2 B A s bR <. i A
A E PPP YR YT 2 A JE AT IE I B U E A& b
FAR.
1.4 FiBs ACS

B 2% BB R S AR T DD BE RS & 1 I R 3k
BLLAN, S WM IAP EEE, @i E /PR 4h

(Allergangan Pharmaceuticals Irenland ,

M1, X T IAP>12 mmHg (1 mmHg=0.133 kPa)
)RR, IR BB 5 it DA BEAIG TAP, 36 B ACS 11
KR
1.5 WMERISHRKFET

U 2 i o B > (= s N A 1 =R s N R
b =#B5r . (1) FELAEIR: B A48 (AEE .
5. BMI) . BEBEAERE A TR IR . BEAEAS L .
B e K ELAR o (2) S W BE WO P i 8 b . B
RE LA K B B JRE B A8 Ak (fif FH NTH Image-J 3K 14 2)
L, TR LR B RR ) . R AL E R
R M RAER A R CT W ) 2)
A9 0 ORI 0 S G, T IR R RN 9
BO . ARJG e EAE L . 3) BT HE AR : ARJFFARES
7 F  (surgical site occurrence, SSO), 1F AR
7 B Yy (surgical site infection, SSI) . Ifl i M . 1ML
i kb B A Y kAR RPN R B R L
BE T . ARG REUE SRS . TS M IS e, 5
MFARF VRS 1. 3. 6. 12, 24, 36 1 i
17, WIS R A T K . &/ . SR
M, A AT R e CT K 4, B id & /A SSO
&AL LA K B 7 B E] o B T ]
2023410 H 31 H
1.6 FEitFE4bE

fdi 1 IBM SPSS 25.0 ¢ 44 X fir A F 52 £ 4
WG . A LESS MR ER LY
Borhriz (xxs) £n. AMFEIESHAIT
PRI R (U2 E ) (M (IQR) 1R
THECTERER A (A ) [n (%) THTE R
TR IRYTHTJE M S ECH R F R 56 3K Wilcoxon £
5, P<0.05°H 2S5 A Gt L.

2 & R

21 BEEXNER

AW 58 99 A BTA TE 51 B A PPP IR YT I H K E
BEN B E 21349, Hrp B 114 61, bk 99 i S
PIAEWE A (63.04+12.14) % . i BMI 4 39.55
(35.93~43.39) kg/m*. 58 il (27.23%) HHGIFE
M, 2561 (11.74%) &IFHERAM, 8141 (3.76%)
A 115 P BH ZE P I 0 o T R P 7 e K AR
16.48 (13.20~19.80) em (£ 1),
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Table 1 The general data of the 213 patients

TiH Bl
PR (%)]

9 114(53.52)
oL 99(46.47)
AR (% % £ 5) 63.04+12.14
BMI [kg/m?, M(IQR)] 39.55(35.93~43.39)

JEFRFARUEL (% )]
1k 111(52.11)
2K 68(31.92)
3 24(11.27)
>4k 10(4.69)
B IHER(%)]
[0S 58(27.23)
WE BRI 25(11.74)
P RH ZEPERilBE R 8(3.76)

iR R LA [em, M(IQR)] 16.48(13.20~19.80)

2.2 BTAEHEXS PPPHIGITRR

FIT A A4 54 52l BTA 1 S BCA PPP IR YT 2 J&
Jo Z A& CT, CT 4553 Wow 213 6] 34 #9 XU g
BEWLA K Y om (& 1), Hoh A g EE
WP 38 m b 7 K B R 245 (1.53~329) em,
Mk 254 (1.68~3.40) em; FT A f8 & B AN
R JUL PR JEE R U >, G e e A RE UL PR sk 2 v 4 R
FE40.84 (0.64~1.00) em, £ifill40.82 (0.62~1.05) cm;

El1 BTAEXAPPPIETTRIE CTEIEN (BERTMENKE; T&RTMEMNEE)

NHES I RERSEBE B (7.52+1.78) em;
Rl 6.1 (42~6.9) em, JEEREBEHWINT
1802 (1494.98~2316.26) mL, 27 kAT
9% (6%~12%), VL L7284k 8405058 X
(¥ P<0.05) (#£2), BTABKS PPPIGYF )R, CT A
R 4l I M Rl 12 P T A TR R 43R = sSOBRORN 32
HOMRMEZE . FRORE I SR A TR E s 213 B,
195 5 (91.55%) i #KG %, Horb 39 ] (18.31%)
FORRE %, 156 1] (73.24%) Rtk . 2Otk B R
Kl B Y TR A BUORE I o CT MR 418 18 s Al 3% 1)
K Wiy JORRE . MBORGE . RS . IR
A BRI R R A A SUIR A R
17 59.15% . i A AN B E W E 2 5T 5% iy [
JE RN F AR, A bt v 8 A0 45 A 07 X B
LA S BRGNS, R A B R
RLRBE 63 07 B B AT s 55 T B b, JC R #E4T CST T
Ao A BERTINEY ER2EH, TR
B /N B R ) B A 98 5 I O o SR R I 1 3k 3
N S N S W £ B i @ 17 7
M4 200 (7] (98.12%) , 4% (1.88%) Jo¥k5e 4k
PR, AR /NS I E AN . R
Kl % v 7 I5F ] A 28 (11.00~44.50) min, A ET
A ] 178.0 (132.50~255.00) min, H A7 I &
20 (10~30) mL.

158/540mm

o3

A: IRITHT; B: ¥GITA

Figure1 CT images showing changes before and after BTA combined with PPP treatment (blue line indicates the lateral

abdominal muscle length; red line indicates the lateral abdominal muscle thickness)

treatment
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Table 2 Comparison of abdominal volume variables in 213 patients before and after BTA combined with PPP treatment

=] BTA+PPPIAYT Rl BTA+PPPiAIT)E P

MR B [em, MUIQR)]

el 10.59(9.39~11.89) 13.02(11.64~14.40) 0.00

A 10.67(9.6~11.95) 13.25(11.91~14.44) 0.00
MU EE [em , M(IQR)]

el 2.96(2.57~3.38) 2.11(1.78~2.54) 0.00

A 2.95(2.57~3.31) 2.11(1.75~2.53) 0.00
JtE Fil[em, M(IQR)] 113(104.5~119.5) 119.3(110.75~126.0) 0.00
A JIE 5 I BE AR (em % + ) 0.00+0.00 7.52+1.78 0.00
W 2B mL, M(IQR)] 6 549(5 876~7 673) 8 499(7 648~9 620.5) 0.00
MFER L%, MUIQR)] 26.6(20.5~34.9) 17.4(11.5~25.8) 0.00

*®3 BEARHER

Table 3 Intraoperative variables of patients

T H BfE

JE ARG D (%)

Jo 18(8.45)

PR RS 2H 21 57(26.76)

7K1 12(5.64)

TR 126(59.15)
FAR S BRERS A [min, M(IQR)] 28(11.00~44.50)
Al [mL, M(IQR)] 20(10~30)
ARAEEH AR (%)) 0(0.00)
FIRE S A Bt [n (%) ]

T RE 52 4O ] 209(98.12)

JCk 58 4R T B 4(1.88)
IR (%)) 0(0.00)

TR B [min, M(IQR)] 178.0(132.50~255.00)

2.3 BTAEHELE PPPIITH LS

FI AT N 4B 58 R T BTA [ 43 86 & PPP iR
J7, 203 B f 3 R UL 4 B RN, YR YT R A B
TR I RAE, TCUHLL EIFKGE . Hd 210 6 8 &
BTA 4 5 B & PPP IR J7 H B0 4% Bl 1 B 10 155 G 20
RF R A B, 3 61 I 1 DRI M BB T DL SRR E TR T
J& AR 57 e o BTA [ 44 BX & PPP IR YT K 4B JF K 4E
43 ] (20.19% ) , Hrh 4 If R 28 B (13.15%) .
JB IR o B (4.23%) . B2 FAM 6 (2.82%) .
WP PROE 3 491 (1.41%) , TCPIEFR A . TR L i)

213 {51 58 35 A 56 1l M 4 U0 A #h TR
AR5 7 TAP 410 (9.00~12.00) mmHg, H i IAP<
12 mmHg % 166 ] (77.93%), IAP>12 mmHg %
474 (22.07%) . %t T TAP>12 mmHg (1) 8%, FH
TR A B L 305 45 WA A1 I s D 25 9 A BB i )
IAP #4 A R F& & 12 mmHg KF VAR o M8 8500 Dl

BARARJG R FRPIR AT 52, KRB EZIFIRIE . ACS
G EIFRAE . 30 d NICHET R Bl . @ AT ]2 K
MR RE DT, AdEE T 134 (6.10%) % 4SSO,
o SSIS ] (2.35%) . s 7 451 (3.29%) . i
B 1651 (0.47%) . RJGKEVT 26 (16.50~33.00) 4~ H ,
TINE % -

3.1 BEXRVIOMEITHES

FL R0 171 1 R S5k 3 5 mT AT i % 1) SR B A
A 0 P B R RE ) BE RS 4, FE G T 40 Y R i UE A
GO FAT FARESE, T FEOR G W&,
AT 51 2 il g 5 A ACS 19 KUY, ok D
B AN A 8 5 RS CST . BE R LA fi AR 45 7 3K
KB EY A SCE WA R B, BRI SRR A
SRR RE R, T2 A 4 40 S O O S A 24 T
AE 23 7 2O n] 300 0 R RE LN ) s . ERERZ L |
P PRI R BRIR AR AR T ACRE T A RSP R ]
CST 7 > A 11 I K0 A 1513k 30% . BE & ISR T 9
Wk, A2EPUER T “eEEBAT B
R (=) I T o i B NP e o o8 o Al v A
I T AR B K AR S5 I K e RS o i G v R B
(A9 R I 58 T OC A B Bk i it A . X TECR
YA, G P 7 B e it 25 1 I 3 22 4 [l . (1) 5K )
R, e LA B 4 1 4l U7 BE e 460 o (2) O AT 7 e ke
JEH Tk it KRS AP FHE . Ik, BN
& #h — B &0 AR} B A= i T I A9 X 8. Moreno™”!
FLTE 1947 4 45 R FH PPP fig o b 3R ) B0, 2019 4F
[l PR N BT 24 2 A 48 T BTA 1B g 6 17 BE Al 18 4 R
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Z T % Bl N R AR SRR iR 9T 7 K1Y, BTA 5 PpP
G B A R T B RS i OGN, bl B 7E [
HMERE RG2S ARAS )12 I R
3.2 BTA X & Bt & PPP £ E X ¥ O 4l & b & 19

HR

BTA FE i R o A3 VF 2 AN W) 75 1) 19 B 284 3%
I HAG BT 2 e HGEDY, AR R MR YT
BTA (1% # 28 15 FH AT 2 A0 JUL R 20 24 F ¢ 282 1Y) R
FRAS, DT AE R IR B, AR K T AR B A5 1Y
MG 2017 4F (1 — 300 2 48 2538l Meta 43 AT O1PPAG T
BTA 7EM & #h AR Hp B9 2 FH, UE 32 BTA 7 5 J5 i B
KW, 333 em (P<0.05) . R
ZAEE RS, BTA A R EE | 90 & LA K
PRGBS R NI RS L5117 v N (B 0 e = e VR D
WA, BTATEEEENNAT W BAE RMW 1. &
RGBT EHEZHMUESER, KtRBEE2
BTA J& 97 J& Z2 M i AL (R 7 35 388 fm 2.45 (153~
3.29) em, A7 U000 BE WL A P 34 86 254 (1.68~
3.40) em., Ji ARG E XUON A0 1 BE JUL A JEE RS i /b,
25 ) SF 23 2 0.84 (0.64~1) em, A5 O SF- 15 06
0.82 (0.62~1.05) em. VEEH BTA BE % 21 i ¥ bk 5
MERENLIA, 4/ BE BT, NI A Bl T 8 BE G 451
Kk,

PPP (1) 1E FH J5 38 7 T AR I 328 M7 15 I8 s 25 7L
fifi WL A 32 7 92 12 M TS A2 18 I e T, BRI B
P2 W) 58 4 98 s 08 R S ACS S5 T R RE K
AP T B 5 AT O R T v T A2 A S L.
Hb, PPP A REWEHE B AR 1R I RE R % X B . A7 B
TR BT Trocar & 71", A B T F R A B 09 5E -
Bueno-Lled6 55" /& B , i i BTA 5 PPP Bk & iR
J7 A {2 B B A OB H (E B IR 15%
97% fB #F WAF bl 41 58 4 O M o [R) SC ik i 3 BT
AL, A 5F BTA B A PPP 5 I8 15 25 B 35 34
JT 1802 (1494.98~2316.26) mL, Il
B 17 9% (6%~12%) . A HIARHE CT w] B 4 I Ji
K AL, i F AR AR o 7B I s U 25 1 1
B, 98.12% (209/213) 1Y B # 3k B T ¢ [4] i BE
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