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Use of botulinum toxin in surgical preparation for

complex incisional hernias
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Abdominal wall defects with incisional hernias after surgery represent a great challenge for

surgeons due to their technical complexity for treatment, largely attributed to the retraction
of the lateral muscles of the abdominal wall. Reconstruction of the abdominal wall is
understood to refunctionalize it with the approximation of the rectus abdominis muscles
through its midline. The use of botulinum toxin serotype A (TBA) has shown that its use
produces a temporary flaccid paralysis in the abdominal muscles, favoring midline closure,

caused by muscle flaccidity and greater complacency caused by the toxin.

Abdominal hernias result in increased morbidity due to lung restriction, aerophagia,
abdominal pain, constipation, and urinary alterations), with a consequent decrease in

quality of life.
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Introduction

Incisional hernia is a common type of hernia of the abdominal wall
at the site of an anterior surgical incision, with a prevalence of more
than 30% in high-risk groups, and is most often located in the midline
of the abdomen, resulting from a failure of abdominal wall closure.!

This complication has been shown to generate a considerable cost
to society, as hernia-related expenses in the United States increased by
52% from 2007 to 2011, estimated to be approximately $7.3 billion
annually.*® As a result of the challenges of abdominal wall surgeries,
studies have demonstrated the use of botulinum toxin A (TBA)
injection to aid in the operative preparation of incisional hernias.”

TBA is a neurotoxin that acts selectively on the presynaptic
cholinergic nerve terminals, blocking the release of acetylcholine. This
action will promote relaxation of the lateral muscles of the abdominal
wall (internal oblique, external oblique, and transverse abdominal),
facilitating the closure of the aponeurosis, as well as decreasing
postoperative pain.®'° The goal of using TBA is to perform an elective
incisional hernia preparation, to prevent early recurrence and decrease
the risk of abdominal compartment syndrome and some complications
such as incarceration, bowel obstruction, and incarceration.

Experience report

The abdominal wall plasty is understood to refunctionalize the
anatomy and function of the abdominal wall with the approximation
of the rectus abdominis muscles through its midline. The use of TBA
has demonstrated that its use produces a temporary flaccid paralysis in
the abdominal muscles, favoring the closure of the midline, caused by
muscular flaccidity and greater complacency provoked by the toxin.>*

The objective of the application of TBA in the preoperative in
patients with incisional hernias with defects larger than 10 cm, as an

alternative to the treatment with pneumoperitoneum, in face of its
high rate of complications such as infection, hospital stay, sometimes
longer than 15 days, and complexity (higher cost than the use of
botulinum toxin).

Application protocol

1. Patients with giant incisional hernia with loss of domicile
(>10 cm) and indication for surgical treatment without clinical
contraindication.

2. Evaluation with computed tomography (CT) of abdomen and
pelvis with measurement of abdominal volumetry

3. Botulinum toxin A (TBA) injection
a. Interventional radiology (puncture guided ultrasonography)
b. 5 puncture points according to Figure 1

c. 1 ampoule (100UI) diluted in 2 mL of sterile solution (total of
10UI in each point)

d. Reevaluation by CT of abdomen and pelvis in 21 days for new
abdominal volumetry

Discussion and conclusion

Incisional hernias occur in 15-28% of all patients undergoing
abdominal surgery, and their repair is a complex procedure with
high failure rates. It is estimated that within three years the hernia
recurrence rate ranges from 15-21% for open repair and 7-15% for
laparoscopic repair. This vicious cycle of recurrence contributes to
worse surgical outcomes for patients in addition to greater expense to
the healthcare system. '"13
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Figure | Points of preoperative botulinum toxin infiltration, showing 2 points
in the medial axillary line and 3 points in the external oblique muscle guided
by ultrasound.

TBA is a neurotoxin isolated and purified from Clostridium
bolutinum type A bacteria and acts at the neuromuscular junction by
inhibiting the release of acetylcholine and causing flaccid paralysis.'*
4 The effects of botulinum toxin begin to appear within two to
three days, with complete effect in two weeks and decline after 3
months. Application of this toxin to the lateral musculature (internal
oblique, external oblique, and transverse abdominis) can paralyze
and subsequently lengthen the muscle complex. Thus facilitating the
medialization of the rectus muscles and the closure of the abdominal
wall.!516

Furthermore, several researches have proven that the use of TBA
in the preoperative management of hernias did not bring significant
complications during and after the surgical procedure. A clinical
trial, published in 2020, compared 80 consecutive patients with large
midline incisional hernias. The patients were divided into 2 groups,
of which 40 had preoperative TBA administration and open Rives
repair, and the rest underwent only open component separation during
the observation period. The result of the prospective, comparative
study was that complete fascial closure was possible in all subjects
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in the BTA group and that there were no complications during the
administration of the neurotoxin in the preoperative period."’

A systematic review published in 2017 demonstrated that in
addition to the importance of BTA in hernia repair favoring fascial
closure, long-term analgesic effects were also obtained through
ultrasound injection of Botox and could relieve pain for up to 3
months. Moreover, use of Botox preoperatively reduced the width
of the ventral hernia and lengthening of the abdominal muscles
bilaterally, thus favoring the approximation of the borders without
interrupting healing.'®

Protocols for the use of TBA have been described in the literature,
in which the injection of the toxin was always guided by an imaging
exam (tomography, electromyography and ultrasonography), with
ultrasonography being the most used. The injection should be applied
at least 2 weeks before reconstruction of the abdominal wall, with
maximum effect between 2 and 4 weeks. The most commonly used
botulinum toxin dosages were 200-300 units of TBA-Botox® or
500 units of TBA-Dysport® in a 2:1 saline dilution, with Dysport®
being less potent. In all studies, both the external and internal oblique
muscles were injected, however the vast majority of studies BTX
was injected into all 3 muscles (internal oblique, external oblique and
transverse abdominis)."”

Also, Ibarra-Hurtado et al. published two studies, which included
all 29 patients with midline defects. They received a total dose of
500 units of TBA 4 weeks before the hernia repair. The surgical
procedure was performed with either retro muscular mesh placement
or through simple suture closure without mesh. Successful primary
fascial closure was achieved in 100% of patients, however, 15 patients
(53%-23 and 50%-24) still required additional component separation
techniques for abdominal closure.!*?

In our surgical service we currently have 4 patients who underwent
TBA guided by ultrasonography respecting the indications in the
literature with satisfactory results from the surgical point of view,
without any clinical or surgical complication related to the technique
described. Despite being cases of complex hernias, the use of TBA
showed to be efficient in the surgical preparation of these patients,
leading the cases to an easier aponeurotic and fascial closure, without
presenting recurrence of the cases as described in Table 1.

Table | Analysis and follow-up of patients submitted to the use of TBA in the surgical preparation of complex incisional hernia repair

Pacient /Years BMI (Kg/m?) Size of the Defect Diameter on the Largest Shaft (mm ) Complications Follow-up (months)
AD.F/57 29,2 110 No 4
B.D./ 44 26,4 125 No 8
N.M.D./ 61 249 140 No Il
ZM.L/ 59 311 120 No 12
The use of TBA has been widely used in the treatment of complex [y nding
hernias of the abdominal wall, being increasingly indicated against None

other more expensive and less safe options. More studies and systemic
reviews are still needed to evaluate the benefit of its long-term use
and consolidate the indication of TBA as a routine in the surgical
preparation of these patients with large abdominal wall defects.

Acknowledgments

For all researches of this study.

Conflicts of interest

The authors declare no conflicts of interest.

Research ethics committee approval

We declare that the patient approved thestudy by signing an
informed consent form and the study followed the ethical guidelines
established by the Declaration of Helsinki.

References

1. Hope WW, Tuma F. Incisional Hernia. 2021 Jul 18. In: StatPearls [Inter-
net]. Treasure Island (FL): StatPearls Publishing; 2022.

Citation: Gentile JKA, Lima ASB, Costa CM, et al. Use of botulinum toxin in surgical preparation for complex incisional hernias. Gastroenterol Hepatol Open

Access. 2022;13(3):94-96. DOI: 10.15406/ghoa.2022.13.00503


https://doi.org/10.15406/ghoa.2022.13.00503
https://pubmed.ncbi.nlm.nih.gov/28613766/
https://pubmed.ncbi.nlm.nih.gov/28613766/

Use of botulinum toxin in surgical preparation for complex incisional hernias

10.

11.

. Berrevoet F. Prevention of Incisional Hernias after Open Abdomen

Treatment. Front Surg. 2018;5:11.

. Um P Jairam. Timmermans L. Eker Hasan H. Prevention of Incisional

hernia with prophylactic onlay and sublay mesh reinforcement verus
primary suture only in midline laparotomies (PRIMA): 2-year follow-
-up of a multicentre, double-blind, randomiseed controlled trial. Lancet.
2017;390(10094):567-576.

. Bower C, Roth JS. Economics of abdominal wall reconstruction. Surg

Clin North Am. 2013;93(5):1241-1253.

. Reynolds D, Davenport DL, Korosec RL, et al. Financial implications

of ventral hernia repair: a hospital cost analysis. J Gastrointest Surg.
2013;17(1):159-166.

. Basta MN, Kozak GM, Broach RB, et al. Can We Predict Incisional

Hernia?: Development of a Surgery-specific Decision-Support Interface.
Ann Surg. 2019;270(3):544-553.

. Walming S. Angenete E. Retrospective review of risk factors for surgical

wound dehiscence and incisional hérnia. BMC Surg. 2017;17(1):19.

. Rosin D. Outcomes of Chemical Component Paralysis Using Botu-

linum Toxin for Incisional Hernia Repairs. World Journal of Surgery.
2013;37(12):283-2237.

. Whitehead Clarke T, Windsor A. The Use of Botulinum Toxin in Com-

plex Hernia Surgery: Achieving a Sense of Closure. Frontiers in Sur-
gery. 2021;8.

Mourad AP, De Robles MS, Winn RD. Low Dose Pre Operative Botu-
linum Toxin A Effectively Facilitates Complex Ventral Hernia Repair: A
Case Report and Rewiew of the Literature. Medicina (Kaunas). 2020;57
(1):14.

Ibarra-Hurtado TR, Nufio-Guzman CM, Miranda-Diaz AG, et al. Effect
of botulinum toxin type A in lateral abdominal wall muscles thickness
and length of patients with midline incisional hernia secondary to open
abdomen management. Hernia. 2014;18(5):647—652.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Copyright:
©2022 Gentile ecal. 96

Bueno-Lledo J, Torregrosa A, Ballester N, et al. Preoperative progressi-
ve pneumoperitoneum and botulinum toxin type A in patients with large
incisional hernia. Hernia. 2017;21(2):233-243.

Bueno-Lledo6 J, Torregrosa Gallud A, Jiménez Rosellon R, et al. Preope-
rative preparation of «loss of domain» hernia. Progressive pneumoperi-
toneum and botulinum toxin type A. Cir Esp. 2017;95(5):245-253.

Nigam PK, Nigam A. Botulinum toxin. Indian J Dermatol.

2010;55(1):8-14.

Farooque F, Jacombs AS, Roussos E, et al. Preoperative abdominal mus-
cle elongation with botulinum toxin A for complex incisional ventral
hernia repair. ANZ J Surg. 2016;86(1-2):79-83.

Whitehead-Clarke T, Windsor A. The Use of Botulinum Toxin in
Complex Hernia Surgery: Achieving a Sense of Closure. Front Surg.
2021;8:753889.

Bueno-Lled6 J, Martinez-Hoed J, Torregrosa-Gallud, et al. Botulinum
toxin to avoid component separation in m midline large hérnias. Surg
Journal. 2020;168(3):543-549.

Weissler JM, Lanni MA, Tecce MG, et al. Chemical component separa-
tion: a systematic review and meta-analysis of botulinum toxin for mana-
gement of ventral hérnia. J Plast Surg Hand Surg. 2017;51(5):366-374.

Ibarra-Hurtado TR, Nufio-Guzméan CM, Miranda-Diaz AG, et al. Effect
of botulinum toxin type A in lateral abdominal wall muscles thickness
and length of patients with midline incisional hernia secondary to open
abdomen management. Hernia. 2014;18(5):647-652.

Ibarra-Hurtado TR, Nufo-Guzman CM, Echeagaray-Herrera JE, et al.
Use of botulinum toxin type a before abdominal wall hernia reconstruc-
tion. World J Surg. 2009;33(12):2553-2556.

Citation: Gentile JKA, Lima ASB, Costa CM, et al. Use of botulinum toxin in surgical preparation for complex incisional hernias. Gastroenterol Hepatol Open
Access. 2022;13(3):94-96. DOI: 10.15406/ghoa.2022.13.00503


https://doi.org/10.15406/ghoa.2022.13.00503
https://pubmed.ncbi.nlm.nih.gov/29536013/
https://pubmed.ncbi.nlm.nih.gov/29536013/
https://pubmed.ncbi.nlm.nih.gov/28641875/
https://pubmed.ncbi.nlm.nih.gov/28641875/
https://pubmed.ncbi.nlm.nih.gov/28641875/
https://pubmed.ncbi.nlm.nih.gov/28641875/
https://pubmed.ncbi.nlm.nih.gov/28641875/
https://pubmed.ncbi.nlm.nih.gov/24035086/
https://pubmed.ncbi.nlm.nih.gov/24035086/
https://pubmed.ncbi.nlm.nih.gov/22965649/
https://pubmed.ncbi.nlm.nih.gov/22965649/
https://pubmed.ncbi.nlm.nih.gov/22965649/
https://pubmed.ncbi.nlm.nih.gov/31318790/
https://pubmed.ncbi.nlm.nih.gov/31318790/
https://pubmed.ncbi.nlm.nih.gov/31318790/
https://pubmed.ncbi.nlm.nih.gov/28222776/
https://pubmed.ncbi.nlm.nih.gov/28222776/
https://pubmed.ncbi.nlm.nih.gov/24081529/
https://pubmed.ncbi.nlm.nih.gov/24081529/
https://pubmed.ncbi.nlm.nih.gov/24081529/
https://www.frontiersin.org/articles/10.3389/fsurg.2021.753889/full
https://www.frontiersin.org/articles/10.3389/fsurg.2021.753889/full
https://www.frontiersin.org/articles/10.3389/fsurg.2021.753889/full
https://pubmed.ncbi.nlm.nih.gov/33379146/
https://pubmed.ncbi.nlm.nih.gov/33379146/
https://pubmed.ncbi.nlm.nih.gov/33379146/
https://pubmed.ncbi.nlm.nih.gov/33379146/
https://pubmed.ncbi.nlm.nih.gov/25033942/
https://pubmed.ncbi.nlm.nih.gov/25033942/
https://pubmed.ncbi.nlm.nih.gov/25033942/
https://pubmed.ncbi.nlm.nih.gov/25033942/
https://pubmed.ncbi.nlm.nih.gov/28124308/
https://pubmed.ncbi.nlm.nih.gov/28124308/
https://pubmed.ncbi.nlm.nih.gov/28124308/
https://www.elsevier.es/en-revista-cirugia-espanola-english-edition--436-articulo-preoperative-preparation-loss-domain-hernia--S2173507717301011
https://www.elsevier.es/en-revista-cirugia-espanola-english-edition--436-articulo-preoperative-preparation-loss-domain-hernia--S2173507717301011
https://www.elsevier.es/en-revista-cirugia-espanola-english-edition--436-articulo-preoperative-preparation-loss-domain-hernia--S2173507717301011
https://pubmed.ncbi.nlm.nih.gov/20418969/
https://pubmed.ncbi.nlm.nih.gov/20418969/
https://pubmed.ncbi.nlm.nih.gov/26245344/
https://pubmed.ncbi.nlm.nih.gov/26245344/
https://pubmed.ncbi.nlm.nih.gov/26245344/
https://pubmed.ncbi.nlm.nih.gov/34660688/
https://pubmed.ncbi.nlm.nih.gov/34660688/
https://pubmed.ncbi.nlm.nih.gov/34660688/
https://pubmed.ncbi.nlm.nih.gov/32576404/
https://pubmed.ncbi.nlm.nih.gov/32576404/
https://pubmed.ncbi.nlm.nih.gov/32576404/
https://pubmed.ncbi.nlm.nih.gov/28277071/
https://pubmed.ncbi.nlm.nih.gov/28277071/
https://pubmed.ncbi.nlm.nih.gov/28277071/
https://pubmed.ncbi.nlm.nih.gov/25033942/
https://pubmed.ncbi.nlm.nih.gov/25033942/
https://pubmed.ncbi.nlm.nih.gov/25033942/
https://pubmed.ncbi.nlm.nih.gov/25033942/
https://pubmed.ncbi.nlm.nih.gov/19771472/
https://pubmed.ncbi.nlm.nih.gov/19771472/
https://pubmed.ncbi.nlm.nih.gov/19771472/

	Title
	Abstract 
	Keywords
	Introduction 
	Experience report 
	Application protocol  
	Discussion and conclusion
	Acknowledgments 
	Conflicts of interest 
	Funding 
	Research ethics committee approval
	References 
	Figure 1
	Table 1

