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Thank you for your interest in our randomized controlled trial
of EUS-guided intragastric injection of botulinum toxin A
(BTX-A) in super obese patients [1]. We agree that injection
of botulinum toxin A is a very controversial topic and we are
happy to answer your questions.

First, Regarding a BTX-A Injection

On page three of the article in the left column, we briefly
described that 40 units of BTX-Awere injected in five differ-
ent regions with a total of 200 BTX-A units injected per pa-
tient. Then, in the right column, we describe the injections in
further detail. First, 12 microinjections containing 10 units of
BTX-Awere performed at respective points: four microinjec-
tions at 3 cm from the pyloric sphincter (region 1), repeated
twice in the direction of gastric cardia (region 2 and 3), at 2 cm
intervals, followed by four injections performed around the
gastric cardia (region 4), and four injections in the region of
the greater curvature (region 5).

To clarify, we divided the injection region as follows:

Region 1 - Four microinjections with 10 BTX-A units
each were performed at the cardinal points 3 cm from
the pyloric sphincter.
Region 2 - Four microinjections with 10 BTX-A units
each were performed in the anterior wall of the stomach.
Region 3 - Four microinjections with 10 BTX-A units
each were performed in the posterior wall of the stomach.
Region 4 - Four microinjections with 10 BTX-A units
each were performed around the gastric cardia.
Region 5 - Four microinjections with 10 BTX-A units
each were performed in the proximal portion of the great-
er gastric curvature.

Second, Regarding Injection Sites

The mechanisms for weight loss following endoscopic thera-
pies are thought to be multifactorial. Specifically, the primary
mechanisms include decreasing gastric accommodation and
delaying gastric emptying. While the fundus is an important
location for an endoscopic procedure that focuses primarily on
affecting accommodation, procedures that focus on gastric
emptying should target the areas with high concentration of
Cajal cells since they create the bioelectrical slow wave po-
tential that leads to contraction of the smooth muscle [2, 3].
BTX-A is thought to delay gastric emptying by blocking ace-
tylcholine resulting in temporary paralysis. The literature on
BTX-A injection for obesity has reported various locations of
the injection, including the antrum, body, and fundus [4–6]. In
our study, we target the location of BTX-A injection in the
area with the highest concentration of Cajal cells that serve as
a gastric pacemaker (given its possible effect on gastric emp-
tying). These include the junction between the fundus and
gastric body, followed by the greater curvature and the pylorus
[7–10]. In our study, to further confirm the accuracy of BTA-X
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injection (which should be injected into the muscular layer
where Cajal cells are located), an endoscopic ultrasound was
used to ensure that the needle tip was in the correct layer.

Third, Regarding the Use of BTX-A in Obesity

We agree that we cannot conclude that Bthe findings of this
study suggest that the practice should be abandoned^with just
our randomized study done in super obese patients (BMI >
50 kg/m2). This has already been included in the discussion
section. Based on our study, we have concluded that
BIntragastric injection of BTX-A does not appear to be an
effective endoscopic treatment for preoperative weight loss
in super-obese patients^. Nevertheless, our group recently
published a systematic review and meta-analysis [11] based
on randomized controlled trials (evidence 1A) comparing
BTX-A versus saline injections in obese patients (BMI >
30 kg/m2), which showed no statistical difference in the
amount of weight loss between the two groups. In this sys-
tematic review, our conclusion was BThe available literature
demonstrates that BTA therapy alone is not effective for the
primary treatment of obesity.^

As critical appraisal is important for clinical research, we are
appreciative of your commentary on our study.We look forward
to collaborating with you and Obesity Surgery in the future.

Author Contributions IBR, DTHdM, and EGHdM wrote the response
letter and approved the final draft of this manuscript.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

References

1. de Moura EGH, Ribeiro IB, Frazão MSV, et al. EUS-guided
intragastric injection of botulinum toxin A in the preoperative treat-
ment of super-obese patients: a randomized clinical trial. Obes Surg
[Internet]. 2018; Available from: http://link.springer.com/10.1007/
s11695-018-3470-y. Accessed 07/12/2018

2. Jirapinyo P, Thompson CC. Endoscopic bariatric and metabolic
therapies: surgical analogues and mechanisms of action. Clin
Gastroenterol Hepatol. 2017;15(5):619–30.

3. Moura D, Oliveira J, De Moura EG, et al. Effectiveness of
intragastric balloon for obesity: a systematic review and meta-
analysis based on randomized control trials. Surg Obes Relat Dis.
2016;12(2):420–9.

4. Gui D, Mingrone G, Valenza V, et al. Effect of botulinum toxin
antral injection on gastric emptying and weight reduction in obese
patients: a pilot study. Aliment Pharmacol Ther. 2006;23:675–80.

5. Mittermair R, Keller C, Geibel J. Intragastric injection of botulinum
toxin A for the treatment of obesity. Obes Surg. 2007;17:732–6.
Surg [Internet]. 2006;16:335–43. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/16545166. Accessed 07/12/2018

6. Foschi D, Corsi F, Lazzaroni M, et al. Treatment of morbid obesity
by intraparietogastric administration of botulinum toxin: a random-
ized, double-blind, controlled study. Int J Obes [Internet]. 2007;31:
707–12. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
17006442. Accessed 07/12/2018

7. Rhee P-L, Lee JY, Son HJ, et al. Analysis of pacemaker activity in
the human stomach. J Physiol [Internet]. 2011;589:6105–18.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/22005683.
Accessed 07/12/2018

8. Yun H-Y, Sung R, Kim YC, et al. Regional distribution of intersti-
tial cells of Cajal (ICC) in human stomach. Korean J Physiol
Pharmacol [Internet]. 2010;14:317–24. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/21165331. Accessed 07/12/2018

9. Albanese A, Bentivoglio AR, Cassetta E, et al. Review article the
use of botulinum toxin in the alimentary tract. Aliment Pharmacol
Ther. 1995;9:599–604.

10. Xing J, Chen JDZ. Alterations of gastrointestinal motility in obesi-
ty. Obes Res. 2004;12:1723–32.

11. Bustamante F, Brunaldi VO, BernardoWM, et al. Obesity treatment
with botulinum toxin-A is not effective: a systematic review and
meta-analysis. Obes Surg. 2017;27:2716–23.

OBES SURG

http://link.springer.com/10.1007/s11695-018-3470-y
http://link.springer.com/10.1007/s11695-018-3470-y
http://www.ncbi.nlm.nih.gov/pubmed/16545166
http://www.ncbi.nlm.nih.gov/pubmed/16545166
http://www.ncbi.nlm.nih.gov/pubmed/17006442
http://www.ncbi.nlm.nih.gov/pubmed/17006442
http://www.ncbi.nlm.nih.gov/pubmed/22005683
http://www.ncbi.nlm.nih.gov/pubmed/21165331
http://www.ncbi.nlm.nih.gov/pubmed/21165331

	Response...
	First, Regarding a BTX-A Injection
	Second, Regarding Injection Sites
	Third, Regarding the Use of BTX-A in Obesity
	References


