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Abstract 
Intragastric botulismus toxin-A (BoNT-A) is one of the new approaches in 
the treatment of obesity. We aimed to contribute to the literature by present-
ing the clinical features, laboratory findings and treatment responses of ia-
trogenic botulism cases due to intragastric BoNT-A administered in our clin-
ic. All detailed medical information was obtained by accessing the medical 
records of the patients who were hospitalized and followed up and treated 
between September 2022 and December 2022, and the diagnosis of A.05.1 
Botulism was entered according to ICD-10, and whose clinical findings were 
compatible with botulism disease and who underwent intragastric BoNT-A 
application beforehand. These records were obtained by examining this in-
formation. 10 patients who developed botulism after intragastric BoNT-A 
application between 01/09/2022 and 28/02/2023 were followed up in our 
clinic. All of the patients were women. The mean age was 35. The mean hos-
pital stay was 9 days. Only 1 of our cases required intensive care. Good re-
sponse to treatment was accepted as a complete or near-complete improve-
ment in the clinical findings of the patients and all of them had a good re-
sponse to treatment. Intragastric BoNT-A administration is a procedure that 
requires careful indication with a profit/loss calculation considering the po-
tential side effects. In addition, attention should be paid to dilution rates and 
dose amounts. 
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1. Introduction 

Obesity is becoming one of the most significant health problems with its in-
creasing incidence all over the world [1] [2]. Today, surgical treatments of obes-
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ity (gastric band and bypass, etc.) are the most effective approach for weight loss, 
but involve invasive and risky techniques [1] [3]. These invasive techniques have 
guided researchers to develop new endoscopic treatment modalities in this pa-
tient group who already have comorbid factors due to the risk they entail. Intra 
gastric botulismus toxin-A (BoNT-A) administration is a new treatment method 
developed with this mindset. By implementing this method, it is aimed to reduce 
the surgical risks, to eliminate the bad results of the surgery and to provide 
medical assistance to many patients who are at risk of mortality and morbidity 
due to obesity. With this indication, intra-gastric BoNT-A has come to the fore 
as a viable option due to its potency and longevity, and has been widely used in 
animal experiments and then in clinical practice, thanks to the safety informa-
tion obtained from these studies [4] [5].  

BoNT-A preparations are a pharmaceutical used to treat many diseases such 
as dystonia and migraine. The success and safety of treatment in such diseases 
have paved the way for the registered and unregistered use of this treatment in 
many areas [6]. BoNT varies from brand to brand in terms of the presence of 
complex proteins and excipients. This difference also determines the effective-
ness and side effect profile of the molecule. BoNT neurotoxin has not yet been 
approved for obesity and its side effect profile needs to be determined in unusual 
applications such as intragastric application [7] [8]. 

Accurate and standardized reporting of adverse events of any method and 
medication contributes to the correct determination of the safety profile of a 
method or medicinal product and, in this respect, to the treatment of patients. In 
this study, we present a series of botulismus cases due to intragastric BoNT-A 
administration, who applied to a neurology department of a 3rd level healthcare 
institution within 6 months, to question the reliability of the current method, to 
determine the factors related to safety, and we aimed to draw attention to how 
this complication should be managed.  

2. Materıal and Method 

Patients who were followed up with a diagnosis of A.05.1 Botulism according to 
ICD-10 in the neurology service between September 2022 and December 2022 
were identified by retrospective screening method. The files of 13 patients who 
met these criteria were examined. 3 patients were excluded from the study 
because botulism due to intragastric injection did not occur. All demographic 
and clinical information of the 10 patients included in the study were recorded 
by file scanning method. 

3. Results 

The age range of the patients was 28 - 40 years. 100% of the patients were female. 
All patients included in the study had a history of intragastric botulismus 
injection before the development of symptoms. Detailed clinical characteristics 
of the patients are mentioned below (Table 1). 
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Table 1. Demographic and clinical features of cases. 

Variables Age Sex Symptoms 
Symptom 
duration 

The time  
between admi-
nistiration and 
symptom onset 

EMG  
findings 

Response to 
treatment 

Hospitalisation 
duration 

Case 1 35 Female 
Fatique  
Hoarsenes 
Diplopia 

4 days 6 days 

Repetetive EMG: 
Normal 
Single fiber EMG: 
NMJD 

Evident 4 days 

Case 2 28 Female Dysphagia 6 days 5 days 
Repetetive EMG: 
Normal Single fiber 
EMG: Normal 

Evident 16 days 

Case 3 38 Female 

Weakness, 
Hoarseness 
Dyspnea 
Dysphagia 

2 days 1 days 
Repetetive EMG: 
Normal Single fiber 
EMG: NMJD 

Complete 4 days 

Case 4 31 Female 
Weakness 
Dysphagia 

10 days 5 days 
Repetetive EMG: 
Normal Single fiber 
EMG: Normal 

Complete 3 days 

Case 5 40 Female Diplopia 5 days 5 days 
Repetetive EMG: 
Normal Single fiber 
EMG: Normal 

Complete 7 days 

Case 6 35 Female 

Diplopia 
Dysphagia 
Dyspnea  
Fatique 

6 days 3 days 
Repetetive EMG: 
Normal Single fiber 
EMG: Normal 

Complete 4 days 

Case 7 34 Female 
Diplopia 
Dyspnea 
Weakness 

4 days 1 days 
Repetetive EMG: 
Normal Single fiber 
EMG: Normal 

Evident 29 days 

Case 8 40 Female 
Diplopia 
Weakness 

13 days 5 days 
Repetetive EMG: 
Normal Single fiber 
EMG: Normal 

Complete 3 days 

Case 9 36 Female 
Diplopia  
Fatique 

5 days 5 days 

Repetetive EMG: 
Normal 
Single fiber EMG: 
NMJD 

Complete 11 days 

Case 10 34 Female 
Diplopia 
Chewing  
Diffuculty 

5 days 4 days 
Repetetive EMG: 
Normal Single fiber 
EMG: Normal 

Complete 9 days 

EMG; Electromyography, NMJD; Neuromuscular junction. 

3.1. Case 1 

A 35-year-old female patient presented with symptoms of fatigue, hoarseness 
and double vision. Her symptoms were present for 4 days. The patient had 
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intragastric BoNT-A administration 10 days prior. The patient’s neurological 
examination and the Repetitive Electromyography (EMG) performed were 
within normal limits. Motor end plate dysfunction was detected on Single Fiber 
EMG. Botulismus antitoxin administration at the appropriate dose and suppor-
tive treatment was initiated for the patient. After 4 days of follow-up, the patient 
was discharged with a normal neurological examination and almost complete 
improvement in her symptoms. 

3.2. Case 2 

A 28-year-old female patient presented with the symptom of dysphagia. The pa-
tient, whose symptoms were present for 6 days, had been administered intragas-
tric BoNT-A 13 days prior due to obesity. In her neurological examination, the 
patient’s bilateral gag reflex could not be detected, and her Repetitive and Single 
Fiber EMG were within normal limits. Supportive treatment and antitoxin ad-
ministration were initiated for the patient. During the follow-up of the patient, 
her saturation decreased due to aspiration of her salivation and it was decided to 
follow him in the intensive care unit. The patient started to be administered py-
ridostigmine treatment. The patient, whose saturation improved with oxygen 
support and antibiotherapy, and whose swallowing and gag reflexes returned, 
was followed up in the service with pyridostigmine and supportive treatment. 
Following 18 days of hospitalization, the patient was discharged to use pyridos-
tigmine 4 × 1 with an 80% improvement in symptoms.  

3.3. Case 3 

A 38-year-old female patient presented with lethargy, difficulty in chewing, 
hoarseness, dyspnea, and dysphagia. The patient had intragastric BoNT-A ad-
ministration 2 days prior. The patient’s symptoms were increasing at the end of 
the day. In her neurological examination, bilateral ptosis developed in the eye 
strain test and motor strength in the neck flexor muscles was 4/5. Denervation 
potentials were detected in places as a result of the needle EMG, and the repeti-
tive EMG of the patient was within normal limits, but the findings of motor 
endplate dysfunction were discovered in the Single Fiber EMG. The patient 
started to be administered supportive treatment, antitoxin administration and 
pridostigmine 3 × 1 treatment. On the 3rd day of treatment, the patient’s neuro-
logical examination returned to normal. After 5 days of follow-up, the patient 
was discharged in good health.  

3.4. Case 4 

A 31-year-old female patient presented with symptoms of lethargy for 10 days, 
fatigue when talking and difficulty in swallowing. The patient had intragastric 
BoNT-A administration 15 days prior. The patient’s neurological examination, 
repetitive and Single Fiber EMG were within normal limits. The patient started 
to be administered antitoxin therapy. After 5 days of follow-up, she was dis-
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charged in good health.  

3.5. Case 5 

A 40-year-old female patient presented with a symptom of double vision for 5 
days. It was learned that he had intragastric BoNT-A administration 10 days 
prior. In the neurological examination of the patient, there was bilateral ptosis in 
the fatigue test. The patient started to be administered botulismus antitoxin 
therapy. Repetitive EMG was within normal limits, but Single Fiber EMG showed 
motor endplate dysfunction. The patient was discharged in good health follow-
ing 20 days of hospitalization.  

3.6. Case 6 

A 35-year-old female patient presented with the symptoms of diplopia, dyspha-
gia, shortness of breath, and fatigue. The patient’s symptoms were present for 6 
days, intragastric BoNT-A was administered 9 days prior due to obesity. The pa-
tient started to be administered pyridostigmine and antitoxin therapy. During 
the follow-up of the patient, a significant improvement was detected in the ex-
amination. The patient was followed up for 4 days and was discharged in good 
health.  

3.7. Case 7 

A 34-year-old female patient presented with the symptoms of double vision, 
shortness of breath, and lethargy. In her neurological examination, motor power 
was 4/5 in the proximal upper extremities. Her Repetitive and Single Fiber EMG 
results were within the normal limits. The patient reported that her symptoms 
began after intragastric BoNT-A administration 4 days prior. Anti-toxin and py-
ridostigmine started to be administered to the patient. She was discharged with 
partial improvement after 29 days of follow-up.  

3.8. Case 8 

A 40-year-old female patient presented with the symptom of diplopia and le-
thargy. She had intragastric BoNT-A done 18 days prior. Neurological examina-
tion was normal. Repetitive and Single Fiber EMG were normal. The patient 
started to be administered supportive treatment and pyridostigmine. On the 3rd 
day of the follow-up, complete recovery was observed in the patient. The patient 
was discharged in good health.  

3.9. Case 9 

A 36-year-old female patient presented with symptoms of diplopia and fatigue. 
Her symptoms started 5 days after intragastric BoNT-A administration and she 
had been complaining about these symptoms for 5 days. Neurological examina-
tion was normal. Repetitive EMG was within normal limits, but Single Fiber 
EMG had neuromuscular junction dysfunction. The patient started to be admi-
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nistered supportive treatment and antitoxin treatment and was discharged with 
full recovery after 11 days of follow-up.  

3.10. Case 10 

A 34-year-old female patient had double vision and chewing difficulties for 5 
days. She had had intragastric BoNT-A administration 4 days before her symp-
toms started. The patient’s neurological examination, tender and repetitive EMG 
were normal. Antitoxin therapy was initiated, and the patient’s symptoms com-
pletely resolved.  

4. Discussion 

In this study, we aimed to draw attention to the potential risks of the method by 
presenting our experience of botulism in patients who received intragastric 
BoNT-A. To our knowledge, this case series is the first to report cases of botul-
ism associated with intragastric BoNT-A. Intragastric BoNT-A has the effect of 
slowing gastric motility and causing an earlier sensation of fullness, resulting in 
weight loss in obese patients [9]. The first case of this technique was reported by 
Rollnik [10] in 2003. Some subsequent studies have reported conflicting results, 
some being effective and some being ineffective [11]-[15]. The reason why this 
technique came to the fore was the life-threatening nature of morbid obesity, 
and bariatric surgery methods used in the surgical treatment of morbid obesity 
were difficult-to-apply techniques with many complications. In addition, this 
technique was considered important in this patient group in terms of both 
shortening the time until surgery and reducing surgical risks by supporting 
weight loss in patients during this period [16] [17].  

Botulism, on the other hand, is a potentially fatal paralytic disease primarily 
caused by toxins from the anaerobic, spore-forming bacterium Clostridium bo-
tulinum. If this disease is not recognized and treated within the appropriate 
time, it may result in respiratory failure and death. Botulinum toxin is a potent 
neurotoxin produced by Clostridium botulinum is classified as serotype A-G, 
however, serotype A is the only agent currently commercially available. By inhi-
biting alpha motor neurons and acetylcholine release in all parasympathetic and 
cholinergic postganglionic sympathetic neurons, it reduces lethargy of striated 
and smooth muscle and hyperactivity of glands, but all these effects are dose- 
dependent [18]. BOTOX (crystalline toxin type A, molecular weight [MW] 900 
kD, Allergan Inc, Irvine, Calif) is licensed to treat blepharospasm, strabismus, 
cervical dystonia, glabellar lines, and primary axillary hyperhidrosis. A typical 
clinical application ranges from 4 to 20 units for cosmetic purposes to 300 units 
for therapeutic purposes. Myobloc/Neurobloc (toxin type B, Solstic Neurosciences, 
Malvern, Pa) [19].  

The expansion of registered and unregistered applications of botulinum toxins 
has resulted in widespread use. Although the exact human lethal dose of crystal-
line botulinum toxin A is unknown, extrapolation from primate studies suggests 
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that the approximate intravenous or intramuscular human lethal dose is 40 
U/kg. Cosmetic injection-induced botulism is a type of botulism that has gradu-
ally emerged due to the growth of cosmetic medicine in recent years. It differs 
from other forms of botulism (food-borne, infant, and wound) in that patients 
receive direct injections of the botulinum toxin without experiencing Clostri-
dium botulinum infection. However, specific diagnostic and treatment modali-
ties for cosmetic injection-induced botulism have not been clarified. Clinical ex-
perience is the main way to diagnose and treat botulism [19]. One of the reasons 
why the side effects of botulismus toxins applied for cosmetic purposes are un-
der-reported and unknown is that this toxin is used in many cosmetic conditions 
by many disciplines, either registered or unregistered, but its side effects are on 
the neurological systems. Therefore, this agent can be used uncontrollably and 
its side effects cannot be followed up precisely, thus posing a potential risk to the 
health of patients. BoNT-A is one of the most potent neurotoxins in human his-
tory. Therefore, iatrogenic botulismus is a very remarkable complication in medi-
cal practice. Many cases have been reported on this subject so far. These adverse 
events were generally related to the amount of titration and number of injections 
[20]-[24]. 

The mechanism of action of intragastric BoNT-A is acetylcholine-mediated 
inhibition of gastric antral motility, which delays gastric emptying and also 
causes a feeling of early satiety. The interesting aspect is that it is less invasive 
and has fewer expected side effects than other obesity surgery procedures [25]. 
Although research on this treatment modality has not proven its effectiveness, it 
encourages the method due to these aspects. But there are studies that contradict 
this information [26] [27] [28] [29]. The heterogeneous feature of the method in 
terms of dose, injection site and number of injections also affects the results on 
effectiveness and reliability. The general opinion about the application is that it 
can be beneficial in selected patients and reduces body weight by 14%. However, 
this effect is expected to last for two months [30]. 

The cases we presented were botulism cases that developed due to intragastric 
botulismus toxin A application, administered by our clinic in the last 6 months. 
Considering our previous experiences, the increase in these cases in the last 6 
months compared to the time period we mentioned was a remarkable observa-
tion from our perspective. Since the method of intra-gastric application of botu-
linum toxin A is a novel method, this caused us to believe that the current me-
thod of administration could potentially be effective in creating iatrogenic bo-
tulism, and our cases were reported to the pharmacovigilance unit. If we ex-
amine the characteristics of our cases; The mean duration of symptoms with the 
procedure was 4 days. The incubation period of botulism varies from 6 hours to 
8 days [30]. Therefore, the time from the procedure to the symptom onset may 
vary from case to case. The most common symptoms were double vision, le-
thargy, fatigue, and difficulty chewing. Generally, the response to treatment was 
positive. We think that the most significant factor in the response to treatment is 
the ability to provide antitoxin therapy quickly and effectively [31] [32] [33]. The 
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average length of stay was 9 days. One patient was followed up in the intensive 
care unit. The mean age of the patients was 35 years and all were female patients. 
It was quite remarkable that all of our cases consisted of female patients. This 
may be due to the fact that women possess less muscle mass than men [34]. 
Baseline EMGs of the patients showed neuromuscular junction dysfunction at a 
rate of 30%. EMG was found to be normal in 70% of the patients. None of our 
patients had any other chronic diseases or drug use.  

No side effects of this method were reported in the studies. However, neuro-
muscular symptoms related to botulismus toxin application have been reported 
in procedures performed with other indications. Therefore, these side effects are 
expected to occur following intragastric botox application. However, when we 
reviewed the literature, we did not encounter any systemic botulism cases due to 
intragastric BoNT-A [4] [19]. Therefore, the cases we present are the first of 
their kind in this respect. This may be due to the unregistered nature of these 
transactions and the lack of a multidisciplinary approach. Therefore, our study is 
important because it includes cases seen in a neurological clinic on this subject. 
It is important to address this emergency by presenting these cases that we have 
observed within a short time. We think that the explanation for the systemic side 
effects of a local administration method is likely the local uptake of high and in-
tense doses and the passage of toxins into the systemic circulation [35].  

Due to the volume injected at each puncture site and the proximity of the cho-
linergic nerve endings, serious side effects may occur with this method. In addi-
tion, studies have shown that the effectiveness of the method depends on the 
toxin dose. Therefore, it is thought that using a higher dose would not be appro-
priate [11]. In other words, paying attention to the amount of dilution and low 
dose administration is a way of thinking that will reduce side effects without re-
ducing the effectiveness of intragastric BoNT-A administration. In addition, the 
correct transport and storage conditions should be observed. Furthermore, it is 
recommended to use the product within 4 hours after dilution, it should not be 
frozen and should be used within this period [36]. 

The limitations of our study are small sample size, the lack of a control group, 
the lack of information about the dosages of the neuromodulators used, the type 
of neuromodulator used, the clinical areas injected, and our retrospective design. 
Consequently, the method should not be seen as having no side effects. Rando-
mized controlled studies are needed to determine the reliability of the method. 
In addition, we believe that the method should be standardized in the most reli-
able way, again with the dose, dilution rate and injection sites. In addition, all 
cosmetic applications of BoNT-A should be regulated and closely followed. Pa-
tients should be informed of potential side effects before and after administra-
tion. On top of this, clinicians should be careful about the follow-up of potential 
side effects and awareness of the antitoxins used in the treatment of generalized 
botulism, the application methods, doses and the importance placed on early an-
titoxin applications should be increased. 
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