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Application value of preoperative progressive pneumoperitoneum

plus botulinum toxin A injection in large incisional hernia repair

TANG Fuxin', MA Ning’, LIU Chuangxiong’, HUANG Enmin®, MA Tao’, CHEN Shuang’, WANG Hui',
ZHOU Taicheng’

(1. Department of Colorectal Surgery 2. Department of Gastroenterological Surgery and Hernia Center, the Sixth Affiliated Hospital of
Sun Yat-sen University, Guangzhou 510655, China)

Abstract

background and Aims: Large incisional hernia repair is always a matter of challenge, because the
closure of large defects may likely lead to serious pathophysiological consequences or even life-
threatening complications such as abdominal compartment syndrome (ACS). The preoperative
progressive pneumoperitoneum (PPP) can widen the abdominal cavity of the patients, and facilitate
reduction of the hernia contents, and the botulinum toxin A (BTA) can cause revisable relaxation the
abdominal wall muscles, so their combined use in preoperative preparation of large incisional hernia
repair surgery is considered to produce a complementary effect. Therefore, this study was performed to
evaluate the application value of PPP combined with BTA injections in large incisional hernia repair.
Methods: The clinical data of 7 patients with large incisional hernia undergoing laparoscopic
intraperitoneal onlay mesh repair (IPOM) using the combination of PPP and BTA injections for
preoperative preparation in the Sixth Affiliated Hospital of Sun Yat-sen University from June 2018 to
December 2021 were retrospectively analyzed. Before operation, the patients underwent BTA injections
into the lateral abdominal wall muscles and abdominal catheter insertion for the PPP under ultrasound
guidance. The changes in the volumes of the incisional hernia (VIH), the volumes of abdominal cavity
(VAC) and the length and thickness of the lateral abdominal wall muscle before and after PPP plus BTA
treatment were measured by CT software. The adverse reactions after PPP plus BTA treatment, the intra-
and postoperative complications and follow-up results were recorded.

Results: Among the 7 patients, 4 cases were males and 3 cases were females, with a median age of
59 (44-71) years and a median body mass index of 25.6 (21.3-31.2) kg/m?; 6 cases had primary hernia
and one case had recurrent hernia; 2 cases complicated with underlying diseases. After PPP plus BTA
treatment, the average increase in length of the lateral abdominal muscle on each side was 3.5 cm, the
average decrease in thickness of the abdominal wall muscle on each side was 0.3 cm, the average
increaseing value of VIH was 829 mL, the average increaseing value of VAC was 2 982 mL, and the
average decreasing value of VIH/VAC ratio was 1.7%, respectively; varying degrees of spontaneous
reduction of the hernia contents into the abdominal cavity occurred in all patients. During PPP plus BTA
preparation, abdominal distention and abdominal pain occurred in 2 patients, shoulder and back pain
occurred in one patient, and subcutaneous emphysema occurred in one patient, but all resolved
spontaneously without special treatment. The IPOM operation was uneventfully completed in all
patients, the average operative time was (186+114) min and the length of postoperative hospital stay was
(6.4%1.1) d. The postoperative VAS scores for all patients were lower than 3, and no analgesic
supplement was needed. After surgery, low intestinal obstruction occurred in one patient, which was
relieved after symptomatic treatment, and no serious complications such as ACS occurred. The average
follow-up time was (10.4+8.8) months, and no chronic pain, recurrence and mesh infection
complications were observed.

Conclusion: PPP plus BTA treatment for preoperative preparation can significantly increase the
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abdominal volume of large incisional hernia and prolong the length of the lateral abdominal muscles of
the patients, which is helpful for defect closure and reducing the occurrence of serous postoperative
complications. So, it is recommended to be use in clinical paractice.

Key words Incisional Hernia; Herniorrhaphy; Laparoscopes; Pneumoperitoneum, Artificial; Botulinum Toxins
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DI F 2 A8 TR 5 H UL I RAE i ) — 0
K F vk E B e N SR R TR S 5 AR U0 E ol SRR
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17% . BEAEFRE O SMBRA R R, D) TR %K
RORK AL, AT E A e 52 R AT AR 2 A 2 R
PRI . Rhemtulla %521 — 357 16 169 5] £ 5 K4 BF
FER BN kA2 R 3.1%, o 20% /9 (8 E T
AT R EIE RN, 23% i H T 2T kA
RIS o R, A7 S 0% K R Y)
T A5 52 2% IR BE , (A Ab IR X . B R
LT AR M A L TR IS A R A e L R
BE UL DAY 0 P A 4 o I T I 7S AR D (loss of
domain hernias, LODH), # EZFZIANEY, K
IS BT RIS MERRIhRERAL, HEKREM
i % B 4% & fF  (abdominal compartment syndrome,
ACS) A5 H IR AR MG KAt Bk, BFXTE
RUI AR, ARETHEAT S0 Y A R 2

B L 4E 27 35 Moreno! 42 H AR HiT 47 W i 1 SE IR
JT (preoperative progressive pneumoperitoneum, PPP)
JE M Tk bR S AR (R R D7 V5 o PPP DR RE 7R R i i
W g E A L (the volumes of the abdominal cavity ,
VAC), feZEali N 259 B [l g s, o8 0 il 2
fE . I E YD DR R R A AR ACS By AU KR
FEARE . Cunha SFCRIE T 16 4] 5 2% I8 BEAL AR 3,
L4 11 d /Y PPPE R R, VAC SR T
4070.99 mL, %7 (the volumes of the incisional
hernia, VIH) /VACFEAR T 3%, B A7 ] T S fit 19
KW, R T B E A D BE o Mancini 5574 18
1162 B ] PPP AT A I HE & B K IR BE T AR
95.7% &3 WS B4 58 42 0], (B SR OT KO0 &k A
ik 51.8% . AN REFFE R R (botulinum toxin
type A, BTA) JZ—FhdieaE R, wl LLBHWT pf 22 L
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PR 42z 3k b B 0 Tk R RS2 A4, R R G 3 5 8 IR L
o, AT AE KGR B MR AL, A Rl T F AR
BT A B T, T AR R % T I 2 BE B
16 & 43 . Bueno-Lledo 25 [ il 4 43 #r T 100 4]
LODH 1 I8 BEl 8 %, KIS PPP 5 BTA VR YT,
VIH/VAC AR AR T 15%, 97% M 3% B3 Bl 58
KM, AH I R FR I3 B8 TS 98 75 2 1 2 AL 4540 4y
HEAHEITEBE .

AHIF 5 810 28 5 B TR 19 7 ) LR B0 E I R
FIRITIE ML, R DT AT PPP+BTA A R & 76 B k1)
107 v f I R R R A1

1 A#ABERFE

1.1 —HR&ER

[l &5t P 43 #2018 4 6 H —2021 4F 12 A #EH 1l
KR AR 7S B e B M . o A BE SR ERL 7 41 R
PPP Bk A BTA 17 IPOM A A i #E £ 19 B K U) F &
HIGIRTER . B afl, 3, PR S9 (44~
71) % 5 i K A 4R 20 (BMI) 256 (21.3~
31.2) . 6BIBHE P EAM . 1 FIEENE L. &
JEEERN G . R 26 . BEIRBE LB (R 1) B
FEFE L EREEIN 2 (ASA) - HAniEH
1~2%, THEBFARERIE,
1.2 NARE

gy AFRUE: (1) & &N H VIH/VAC H>15% i B
K B VIH/VAC FE>10% 8A Fi B35 CT 78 18 5 K
HUE (2 BEREW 2 R TR (3) B
PO, ALFE R T B4 32 PPP R BTA 4. HEBRAR
e WE M REE . 2L, EiEN
ToJ1 . ZAARE - LR G AR A Y, 02 P B ZE
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Table 1 General data of the 7 patients with large incisional hernia
o 81l P75 P AR (%)  BMI(kgm?)  JERIGIR R SR (VAL e (H)
1 E'S 56 30.5 J sl 2 iEh 16
2 % 50 27.8 G 4tz o L w gy 4
3 L 71 31.2 H JiHes 1 iErp
4 E 69 25.6 b Aol 5 Ef
5 /8 44 213 e I e e i E 6
6 5 59 24.1 b ENsE i IEH 24
7 5 62 25.2 A Bk g 7 1EH 6

1.3 RET&E#E
1.3.1 ®FAATRAEE EFEMEN . Eibkd.
BEIMIIAE . X MO R . MEH CT+0 98 18 s 725 A1 i
(FIHH CT 1 R 72 5 M s Ao e i 4 s, 15
O i RO A L bR D AThRE . R
Gy BT AR R A
1.3.2 PPP #e BTA 7245 AR % Smoot 5¢1" 42 1 9 J7
B HEAT BTA VE5F . ¥ 100 8¢ 150 U BTA fH 90 mL
0.9% 58 Ak 5% 75 W T L 6 S5 Oy o KR IO BR 7
VEWCAE . A7 IR REAS 3 AL, A T IATZR S L
W% K -5 85 AT A FE B 3 A A, BRI
B RR AN — AT AR SO A (4 G A R RE S
T AT UM N SE AR Bl ) o B AR | R
AR BIMAE RE 3 LA, S ERL, SR A AT
PR TESHIE A RIL . B AMRHIL, 43 50 5 30 B
JE I BTA 5ml (E 1), HHEEE, BEKEF
EMGL, AT, % 14 Fr IRk S EEN
PPP 548 B A L E M s b, I B 2 A0 A ) E R
o TEEEMIE, fEIHAT BTA FH R, % &4
Prak 2y, WSS WAL 30 min, HEEBEATL
K MR SR GRS, Bk O N, AN e AN IE
RO AT &2 T H05 2 o [RDRS B S B URTE A 200 mL %S
5., RGBT AL X LA, 5 PPP S N7
TR E, WG AR E A 400 mL 25K, FFsE2 4
Ao MMM, PPPERIZ L. (1)
. MEK . B RS B UE R Tk Az (2) PRI A
M AR AE B CO, R B) R E KR . YR
S
1.4 FRF%®

F AR R R — B 58 B, AU 4 B R
fire, BFBOEEMY . HE LA S AL R
BB BN TR A CO, R, S R S5
16 12~14 mmHg (1 mmHg=0.133 kPa) , %%& A HiHE
T CT (5245, 7 e 45 T 00 5 2 ik iy 28 25 M vp £k

© WA )3 of [ FF I F A EPTA

DB, 3 45 T ARG 3 B G i D Y A7 BB 12 mm
IO, (12 mm 20 0 25 52 T2 S RIS AR S L
AL BWMEALE A Bk, SO A
BN B IR JUE A 00, AR kN AU A T
T 5 B3 0 B R ST AR I B R AL . 40 B
R MBI B LT SR AR N B AR A S R T
200 B4 S R, AN N A, Uit B
AR Sl B M L T R R ) B R T B AR
P05, SR A A AR BRE AL A 1 K I B AT B
o BEGOCHINER G . 455190 LRGeS
AIE AR, P 2 28 5 OC PADAL PR i 452, 3
Peosla), GO RE R, B TR RE X 5K ) i) K A2
AE T, d 2 52 B JUL P sy M8 gt 45 4% 20 A3 280 10 i
KR A I 2 B B OB E A o (7R
Ventralight ST Mesh #h J1 536 £ J) PCO %h J17) & A
B, R CRALXF T Kb R IR R AN R 2R AT
FE AN AR BE SRV Y R R 2 S em;
G AR LS AN R0 Y PR R, b I 0 [
Ba, BIGRAA TSR, K5 KA R
IFaCE 5
1.5 ARIF4bE

ARG T VAot B WO, U0 AR il A AR A
JEo T ULARNK, B IR SCRR AR B, RS B
A7 6 L L.

E1 BE5ISTMEEEEBTA F5

Figure 1 BTA injections of the lower lateral abdominal wall

http://www.zpwz.net



55 4 ) I, F AWM AR ER AR NEFFRAE ROl ANE 445
1.6 AREkEH AbBRRT S, CFI RS (3.541.5) em; Bl
KRG RIS EAEN T BV WA e B P IS B ek BT W/ 7 3 R

5 Bk (HMULRT UL R BE Joy 3 L il 9, CT &
P EEBRAB) | LT AD AR SRR

2 & R
2.1 PPP+BTAARBIEZEER

B4 7P PPP+BTA HEFSINEY (18.1+6.1) d,
PPP+BTA b # J5 , A8 3% 4 30 0] B BE LN < B 1 4%

/N (03+0.1) em. PPP+BTA 4 ¥ J5, VIH 43 %
g (829+421) mL. (1 074+603) mL; VAC 435l
H (6258+1412) mL, (9240+2 155) mL; VIH/
VAC FEAE 43 9k (13.6+6.1) % . (11.9+74) %,
VIH F 27 8 i1 & 24 829 mL . VAC F ¥ 54 i & >
2982 mL. VIH/VAC [L{EFEAK 1.7% . 7 4] {8 % PPP+
BTA b $ i Ji H A% 48 I 22 2-3.

#&2 PPP+BTARIFAIAR/NN, MEENAKEZN (cm)

Table 2 Changes in hernia size and length of the lateral abdominal wall muscle before and after PPP plus BTA treatment (cm)

T[] IR/ EEXYE) A RE LN A i AR RE LA
il — — 2o
(d) PPP+BTA{j  PPP+BTAJ5  PPP+BTAF[  PPP+BTAJ& 2l PPP+BTA{j  PPP+BTA Jii P
1 10 10x20 12x21 10.7 15.6 49 17.7 19.8 2.1
2 20 9.0x16 14x17 9.5 13.4 3.9 9.8 14.7 49
3 21 8.0x12 9x12 13.4 19.8 6.4 15.1 19.4 4.3
4 20 11x18 13x20 16.0 20.1 4.1 14.7 18.6 3.9
5 23 9.0x17 8x17 10.5 12.5 2.0 113 12.7 1.4
6 9 15%9.0 15%7 16.9 18.6 1.7 17.1 18.1 1.0
7 24 15%10 15%11 155 20.2 4.7 14.2 18.4 42
%3 PPP+BTATHI/E VIH X VACZEAL
Table 3 Changes in VIH and VAC before and after PPP plus BTA treatment
e PPP+BTA fifj PPP+BTA /&
VIH(mL) VAC(mL) VIH/VAC(%) VIH(mL) VAC(mL) VIH/VAC(%)

1 704 5823 12.1 1347 8 841 15.2

2 876 4000 21.9 1586 6 672 23.8

3 1680 8121 20.7 1825 12 678 14.4

4 817 5447 15.0 776 8 876 8.7

5 378 5 805 6.5 281 7 685 3.6

6 859 7 041 12.2 KA KA ES

7 490 7570 6.5 627 1 0687 5.9

1 PPP+BTA J& , i N & Wy 359 A A [ B2 BE A A7
Wl (1512) o fEEs g R, 2 ) 3% i LR

PPP+BTA Hif

9.8 cm

1.6 cm

V]

Figure 2
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AR, 1R BUE R, 1 BB B
B AN, (B ATTEME, R TRIRAL

PPP+BTA J&
14.7 em

|
]
'

13.4 cm

1.3 cm

E2 PPP+BTARIEHEFEMN
Changes in imaging findings before and after PPP plus BTA treatment
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22 IPOMFARZLR

S8 B UK 422 57 16 e 5 IPOM T RGBT, F 8
FARBHE N (186+114) min, A J5 1 Bz B [A] A
(64+1.1) do RJFHHE VASITELHMK T30, I
TR Y . RIS 1B E AR AL I A
BH, T LA AE b B S 28 /i, 29K B ACS 45 ™
JERAE . BEUTEE (104+88) ANH, i BER
IR MK . R B R AR I R

3 i #

3.1 BEXVIOMETES

e, YIH— Bk E RYI A, KR
PR LODH, Wih “BA9m”7, b REHE ",
Al OR G M N e, I A R A 2P i o v R
ACS g RS Hok, BRI F B AR 3 7
SR B G5 43 B HORT H TR A T
BN BYHTA B AL 3 B0, a0 TR L
B AR 2000 0 3 Se G TG AR A 1Y IR IR 25 4k, B AIG
ARG KA NG R e T AU P27, SR, B 5T 6 B 40 40
S 3 B R S T A 30% 9405 T K aE ) 4y
55 1E W RE ff S 25 AR 0 TR BN RS A 1 R
B R R B0 5 I A g LA A I O TR
g S ARG E N FENREHEAR S FH%E . 4
ARG I A . R UIBR TR R AR, A
BT IR, AL,
3.2 PPP5BTA{ERML&IE RS

PPP fiz i 1 Moreno (%1 7E 1947 4F ¢ 18 1w JH T
FLR ) Hm AR B fE 4%, Bl B 7E 8 BE B RO & 2 40
BARAR Iz B T, PPP & 4 AR A G AR AE T
fiE % 16 AR B & W8 0 VAC,  [R) I ek 2 i 30 %o 1 s
i R BT A2 fe 1, R A B TR s i OC
MR A blgy . Wb R ACS 85I B 4E K
AP, AN, PPP A REUEHA i IE RN % L B R
PUR R BE AL 3% DX 88k . A7 B TR AT Trocar & £, ¢
Tl PPP {46 AE - B A BB 2 18, 91 40 Tanaka
SEPAHEZE VIH/VAC>25% , Kingsnorth 25 77 VIH/
VAC>15%~20% Ivf W T 22 fdt 1] PPP i 47 A Hij #f 45 .
B Hy T~ Bt A FH PPP X i BE AL PR e B I 4 4K A
M, B R 75 Bk 45 BTA LUSE K I8 BE LA,
BOA R T EOR B 0 5GP, ABE5E, PPPJE VAC
FHHmE (2982 mL) EAK T VIH (1074 ml), 2
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DL N B Y52 4 a0 . B PPP 78 & FE A it
R D& E, w DU AR N S A AT 43 Il ah
fE I

WEMHE®FZX (botulinum toxin, BT) J&—F
HRBEFRE AN EEREAR, T4 NA,
B. C (Cl, C2). D, E. F. G3:7Ffpzkm  Hrh
ARV Gy pEal . RS, BErEWE AR, NMAHE R
1Z o BTA 3 B3 i 9 58 1w # 28 oK A Y 2 kR
B AT PR 1 ) (FRES R IL A C R R P ) B
B, A UL PR A 2% T RR R RN A T R, BTA T Gt
2~3 dJF A A R RN, 2 RS 3 B dR R R AL
Al 4 ¥ 4~6 4~ AP, 2009 4F ,  Ibarra-Hurtado 25591
WARIE T BTA 7 12 6] B R Y1 00 AR 2 v i R i g
FH, UESE T BTA A8 % B ik bk 5 0 I8 BEL P, 46
AN RE AR, AT G B T I RE Gl G AT . (H Rl
BTA VAT WA R 72 . 1 RE 22 4 I A% 8 o S P 401,
FME s 25 s B IR W G, PR 4y 2 10 PP
FBTA B A R F B R YT U %5 5 4% 18 BEI AR T
HE#% o Elstner AN 8L >10 em . VIH/VAC
>10% H J5 % Y1 10T 88 VIHIVAC H A >15% B9 52 Kk 1)
CUAl, 75 064 (1 F PPP 5 BTA 17 A B4 .
Bueno-Lled6 5”1 IA 2y 2 4] F Al 9 VIH/VAC L AE
>20% , HIV# #EATHEA AR AT HES o Rodriguez-Acevedo
ZECUI A Ay BE OBE Bt >15 em . B JE B3 >9 em Bf
VIH/VAC HAE >20% B} 75 22 8% & PPP 1E i BTA 11 %
P8 e E AT R BT E S . PPP 5 BTA 64 1 FH YA ke
430 [l TC e —Am i, ATh T T R T 2 I R A AR
HATIER

Iv) SCHik 1238 T i, ASHIE 5 19 7 91 R AE 2 PPP
FUBTA BE & M4 I, I BE LA K B 354 AN ) 7
JEE S8 T, R RE AL PR B84 i A% R R L & AT LR 41 44
BRI T 0 2 K KO A R, T A I i
SERE AR TIZE RO, AN, BT BTA RS2 BRI RN
REfS I RIK T, AR TARBEUHESE . d8KA,
KRR AR K
3.3 PPP 5BTA RN A H % fE Kb E

PPP B UL Y I K hE AL AE B P ER R . TR
B MR . S IR D R AR, (HX
G ACRE H B 45 1 PPP ORI AT 22 Mg, JORE
fib T3 AT SCEROHGE PPP S, B )
Al B 1 24T IE SR HE R, B, X BTA
Al R, AR AR E N TR L 2R RIE S, YOG
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23 d A B . FTmERE T )y . IR R A
i, ERBTAC WM EAHEEM, BTIERIHL,
N/ T 7S

B2, TEE RY)EG TR A HEAT 584 1 A

XU /D AR S5 I & REAE B O HE . 1A R PPP il BTA
Al LB B VAC , ZEK AR BE LN, A T A

A N A R N o {4 N U s N D
i s % G P LR DD Ll gy, 98D R S ACS 1 K

[ ), PPP & AT ARG 3% . 8 T8 %€ Trocar &
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