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Abstract 

Botulinum toxin A (BTX-A) is frequently used for spasticity, focal dystonia, hemifacial spasm, 
hyperhidrosis, strabismus, chronic migraine and cosmetic purposes. Therapeutic use is generally safe. 
It is important to consider the risk of iatrogenic botulism, especially in high dose approved or with 
unapproved formulations and indications. Five patients with iatrogenic botulism were described. All 
patient developed systemic symtomps of Botulism following botulinum toxin injection for various 
reason. Clinical presentatiton, treatment and outcome were explained in this report. 
Conclusion: Based on the case series reported, we would like to emphasize the important of adhering 
to recommended dose of approved formulations approved or unapproved indication of BTX-A. 
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INTRODUCTION  

Botulism is a rare but potentially life-threatening 
neuroparalytic syndrome caused by toxins 
produced by Clostridium botulinum, a gram-
positive anaerobic bacterium commonly found 
in soil. The neurotoxin binds to receptors on 
presynaptic nerve terminals and irreversibly blocks 
the release of the neurotransmitter acetylcholine. 
There are four main types of botulism according 
to the mode of transmission: 1. infant botulism, 
2. Foodborne botulism, 3. Wound botulism and 4. 
Rare types (iatrogenic botulism and adult intestinal 
colonization, the adult form of infant botulism).1 

Botulinum toxin A (BTX-A) is frequently used 
for spasticity, focal dystonia, hemifacial spasm, 
hyperhidrosis, strabismus, chronic migraine and 
cosmetic purposes. Therapeutic use is generally 
safe. However, if the toxin enters the bloodstream 
or is administered in high doses, it can lead to 
life-threatening iatrogenic botulism.2 Clinical 
manifestations of botulism typically begin with 
visual complaints such as blurred vision or 
diplopia, followed by bilateral cranial neuropathy 
and then symmetrical weakness. Close monitoring 
is necessary because of the potential rapid onset 
of respiratory distress.3 Autonomic cholinergic 
symptoms may also occur. Electrophysiologic 
investigations show borderline or low compound 
muscle action potential (CMAP) amplitudes, 

decreased responses with repetitive stimulation 
and increased with brief exercise or rapid repetitive 
stimulation, while sensory action potentials are 
normal. The diagnosis is based on history, clinical 
evaluation, neurologic examination and may be 
supported by electrophysiologic findings and 
serum toxin levels.2,4 Treatment includes close 
monitoring, intensive care unit management if 
necessary, antitoxin administration within the 
first 48-96 hours5,6, wound care in case of wound-
related botulism, and supportive care. 
 Here, we present five cases of iatrogenic 
botulism, a rare cause of botulism. 
 
CASE REPORTS 

Patient  1

A 29-year-old woman received subcutaneous 
botulinum toxin A (BTX-A, Dysport) 600 unit 
over the axillary region for hyperhidrosis and 
cosmetic purposes nine days ago. Three days after 
the injection, the patient presented with complaints 
of drooping eyelids, cough, dysphagia, generalised 
muscle weakness and constipation. Neurological 
examination revealed bilateral ptosis, diplopia in 
vertical gaze, hypophonia, dysphagia, marked 
muscle weakness in proximal extremities and neck 
flexion. Sensory examination was normal. Deep 
tendon reflexes were hypoactive. Laboratory tests 
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were unremarkable. While electrophysiological 
studies show low compound muscle action 
potential (CMAP) amplitudes in bilateral median 
and ulnar nerves; Conduction velocities, latencies 
and sensory nerve conduction studies were found 
to be normal. Needle electromyography (EMG) 
revealed denervation potentials over the left 
deltoid muscle. No changes were observed in 
the adductor digiti minimi and trapezius muscles 
with 3 Hz repetitive stimulation, 30 Hz repetitive 
stimulation or maximal muscle contraction for 10 
seconds. Serum acetylcholine receptor antibodies 
were negative. Serum toxin detection test could not 
be performed. Iatrogenic botulism was suspected 
and the patient was hospitalized. Treatment with 
pyridostigmine 120 mg in divided doses was 
started, but no clinical response was observed. In 
view of clinical deterioration, equine heptavalent 
botulinum antitoxin was administered 14 days 
after BTX-A injection. Clinical improvement 
was observed after the second day of antitoxin 
treatment. The patient was discharged on the 
eighteenth day of hospitalization. Six-week 
follow-up showed complete resolution of 
symptoms. During follow-up, repeated EMG did 
not show evidence of denervative changes. This 
case has been previously reported as a case report.7
  
Patient 2

A 36-year-old woman presented with dyspnea and 
generalised muscle weakness 12 hours following 
receiving subcutaneous left axillary injection of 
200 U Iranian origin botulinum toxin A (BTX-A) 
for hyperhidrosis. Neurological examination 
revealed proximal 4/5 muscle strength on the 
left side. Sensory examination was normal. Deep 
tendon reflexes were hypoactive. A tendency to 
use accessory respiratory muscles and tachypnea 
were observed, indicating that the patient had 
moderate respiratory distress. Laboratory tests 
were unremarkable. Electrophysiologic studies 
revealed prolonged distal latencies and slowed 
conduction velocities in bilateral median and 
ulnar sensory nerves. Motor conduction studies 
were normal. No changes were observed in the 
adductor digitiminimi muscles with 3 Hz repetitive 
stimulation or 30 Hz repetitive stimulation or 
maximal muscle contraction for 10 seconds. The 
patient was treated with oral pyridostigmine 180 
mg in divided doses with minimal improvement 
and one bottle of equine heptavalent botulinum 
antitoxin was administered one day after the 
onset of symptoms. Symptoms almost resolved 
and the patient was discharged on the second day 
of hospitalization. 
  

Patient 3

A 44-year-old woman presented with generalised 
muscle weakness, head drop, difficulty in chewing 
and swallowing, and difficulty in breathing 5 
days following subcutaneous BTX-A (Botox) 
injections 300 unit to the periorbital, frontal, 
masseter, cervical, platysma, axillary and bilateral 
gastrocnemius muscles for cosmetic application. 
Neurological examination revealed generalised 
muscle weakness, nasal speech, bilateral weak 
masseter muscle strength (3/5), marked weakness 
in eye closure which was more prominent on 
the right side (3/5), facial myokymia and neck 
flexion on the right side of the face, and diffuse 
muscle weakness predominantly in the proximal 
extremities (4/5). Sensory examination normal. 
Deep tendon reflexes were hypoactive. Laboratory 
tests were unremarkable. Electrophysiologic 
studies showed low compound muscle action 
potential (CMAP) amplitudes, normal conduction 
velocities and latencies in bilateral median and 
ulnar nerves. Sensory nerve studies were normal. 
No changes were observed in the adductor digiti 
minimi and trapezius muscles with 3 Hz repetitive 
stimulation or 30 Hz repetitive stimulation or 
maximal muscle contraction for 10 seconds. The 
patient was treated with oral pyridostigmine 180 
mg in divided doses with minimal improvment 
and subsequently given heptavalent botulinum 
antitoxin. Following that, all the symptoms 
were completely resolved and the patient was 
discharged on the tenth day of hospitalization.  
 
Patient 4 and 5

34-year-old married couple received unknown 
amount of intragastric botulinum toxin (BTX-A, 
Botox) injection for treatment of obesity. Both 
of them complaint of blurred vision, slurred 
speech, dysphagia, respiratory difficulty, fatigue 
and generalised muscle weakness 2 days after the 
injection. Neurological examination of female 
patient revealed bilateral ptosis, nasal speech, 
bilateral limitation of eyes movements in lateral 
gaze, weak eyes closure, bilateral weak masseter 
muscle, weak head flexion and proximal muscle 
weakness. Her spouse examination revealed 
similar findings but in lesser degree. Sensory 
examination was normal. Deep tendon reflexes 
were hypoactive. Laboratory investigations were 
unremarkable. The first patients (female) had 
severe dysphagia which requiring nasogastric tube 
feeding. Electrophysiological studies performed 
on the fifth day showed low compound muscle 
action potential (CMAP) amplitudes, normal 
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conduction velocities and latencies in bilateral 
median nerves. Sensory nerve conduction studies 
were normal. No changes were observed in the 
adductor digiti minimi and trapezius muscles with 
3 Hz repetitive stimulation or 30 Hz repetitive 
stimulation or maximal muscle contraction for 
10 seconds. Electrophysiological study of the 
male patient were completely normal. Oral 
pyridostigmine 180 mg in divided doses were 
prescribed in both cases. In addition to that, first 
patient was also prescribed methylprednisolone 
tablet 40 mg in view of respiratory compromised 
by the treating physician. Both of them showed 
clinical improvement on the fourth day of 
admission and discharged well on day eight 
and ninth of admission. Antitoxin was not 
administered in these 2 cases as the symptom 
was rather mild and patients presented on the 
thirteenth day after the injection. 

DISCUSSION 

Botulinum toxin is the most potent bacterial 
toxin. It is known that 5-8% of cases result in 
death.5 The Centers for Disease Control and 
Prevention (CDC) reported 200 cases per year, 
of which 70-75% are infant botulism, 20-25% 
are foodborne botulism and 5-10% are wound 
botulism.8 Rare causes such as adult intestinal 
colonization and iatrogenic botulism have only 
been reported as individual cases. There are four 
toxin formulations approved by the US Food and 
Drug Administration (FDA); onabotulinumtoxinA 
(Botox®), rimabotulinumtoxinB (Myobloc®),
abotulinumtoxinA (Dysport®), incobotuli-
numtoxinA (Xeomin®). These are used for 
therapeutic and cosmetic purposes in conditions 
such as blepharospasm, strabismus, dystonia, 
hemifacial spasm, spasticity, hyperhidrosis and 
chronic migraine. Dysport has a higher tendency 
to spread to nearby tissues, hence side effects 
are slightly higher compared to other types of 
toxin.9 Side effects are usually transient local 
pain, hematoma and allergic reactions. However, 
in rare cases, iatrogenic botulism may occur 
when the toxin enters the vascular space.10,11 
Iatrogenic botulism is more commonly reported 
in therapeutic use than in cosmetic use.10,12,13 The 
dosage between administrations is believed to 
differ due to the difference in the range of doses 
used, with 4-20 units used for cosmetic purposes 
and up to 300 units used for therapeutic purposes.14 

Both Dysport and Botox are used to treat various 
muscle contractions and spasms in different areas 
of the body. Dysport doses range from 500 to 
1000 Units for arm and shoulder muscles, up to 

1500 Units for leg muscles, up to a maximum of 
1000 Units for neck muscles, and up to 120 Units 
for eye and facial muscles.14   On the other hand, 
Botox doses vary from 25 to 300 Units depending 
on the area being treated, such as eyelid and facial 
spasms, neck and shoulder contractions, ankle 
spasms in stroke patients, and excessive sweating 
in the armpits. Typical doses for specific facial 
lines include 20 units for vertical lines between the 
eyebrows, 24 units for lines at the corners of the 
eyes, and 40 units for forehead lines. If all three 
facial areas are treated simultaneously, the total 
dose is 64 units. The dose of BTX-A injection 
is directly related to the severity of botulism. In 
some patients, an underlying medical condition 
such as asthma or cardiac arrhythmia appeared 
to contribute to the occurrence of botulism. Apart 
from this, iatrogenic botulism can also be caused 
by poor injection technique, especially applying 
near blood vessels.
 In one of the patients we followed, botulism 
developed after overdose, in three after taking an 
unknown dose, and in one despite taking a dose 
within therapeutic limits. 
 Formulation information (onabotulinumtoxinA, 
rimabotulinumtoxinB, abotulinumtoxinA, 
incobotulinumtoxinA) was not available for one 
case. 
 Two patients received therapeutic BTX-A 
injections for hyperhidrosis, two for obesity, and 
one for cosmetic application. 
 Clinically, there is a common pattern of acute 
visual complaints followed by bilateral cranial 
neuropathies and finally bilateral symmetric 
weakness. Symptoms typically begin in the first to 
second week after injection. Fever is not observed. 
Sensory and cognitive functions remain normal 
except for blurred vision.15-17 Often in botulism, 
reflexes may be normal or depressed, depending 
on the severity of the poisoning.2 Respiratory 
symptoms most commonly present as shortness 
of breath. Intubation and mechanical ventilation 
may be required. Limb weakness may occur 
rapidly with respiratory symptoms or alone.3 Two 
of our patients initially presented with blurred 
vision, four had cranial neuropathy and four 
had generalised symmetrical muscle weakness. 
Sensory, cognitive functions and reflexes were 
normal in all cases. Deep tendon reflexes were 
hypoactive all patients as expected. Four of our 
patients reported respiratory difficulty, but none 
require mechanical ventilation. 
 Cranial nerve dysfunction was present in 93% 
of cases3 and caused symptoms such as blurred 
vision, diplopia, nystagmus, ptosis, dysphagia 
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and dysarthria due to paralysis of cranial nerves 
oculomotor, trochlear and abducens. Muscle 
weakness progresses from the trunk and upper 
extremities to the lower extremities. Proximal 
muscles are affected before distal muscles.2 
Autonomic symptoms such as urinary retention 
and constipation are thought to be related to 
smooth muscle involvement. Sensory disturbance 
and paresthesia are rare. 
 Four of our patients had cranial nerve 
dysfunction. Four patients exhibited a pattern of 
muscle weakness. One patient had asymmetric 
weakness. Sensory function and reflexes were 
preserved in all cases. 
 In the absence of secondary infection, blood 
tests are normal and cerebrospinal fluid (CSF) is 
typically normal except for rare cases of elevated 
protein levels.18 Cranial imaging performed to rule 
out other possible causes of muscle weakness is 
normal.
 Our patients had normal blood test results. 
Cerebrospinal fluid (CSF) and cranial imaging 
were not performed. 
 Other neuromuscular junction diseases, 
Guillain-Barre syndrome, brain stem lesions, 
heavy metal poisoning and polio should be 
considered in the differential diagnosis. 
 Although the history and clinical findings 
did not indicate myasthenia gravis disease, we 
tested the acetylcholine receptor antibodies in 
our patient, considering the possibility of an 
underlying neuromuscular junction disorder, 
as she showed botulismus despite receiving 
therapeutic doses of botulinum toxin.
 According to the US Centers for Disease 
Control and Prevention (CDC), botulism 
investigation is recommended if at least one 
specific symptom (blurred or double vision, 
difficulty speaking, voice changes, dysphagia, 
drooling) and at least one specific sign (ptosis, 
extraocular palsy, fatigue, decreased eye 
movements, facial paralysis, loss of expression, 
poor feeding or sucking, absence of light reflex) 
are present, along with a paralysis pattern and 
absence of fever.19 

 Electrophysiologic findings may not be evident 
in the early stages, but over time abnormalities 
may be seen in more than 60% of patients.16 

Abnormalities observed include low compound 
muscle action potential (CMAP) amplitudes, 
decreasing with slow repetitive stimulation (2-10 
Hz), increasing with fast repetitive stimulation 
(20-50 Hz) or after 10-30 seconds of exercise, 
Needle electromyography (EMG) shows the 
presence of short-term low-amplitude motor unit 

potentials (MUP), signs of active denervation 
(fibrillation, positive sharp waves) can be seen 2 
weeks after onset, and single fiber EMG shows 
increased vibration and block.16,17 

 CMAP amplitudes decreased in three of our 
patients, but no abnormality was found with slow 
and fast repetitive stimulation. Sensory conduction 
was normal in all cases. Serum toxin level may be 
performed if the diagnosis is in doubt(20). Since 
there was no suspicion in our patients’ history 
and clinical picture, no toxin investigation was 
performed.
 The clinical course may vary from a few 
hours to a few days and may last for months 
due to irreversible binding to the presynaptic 
neuromuscular receptor. Recovery usually take 
part with the development of new nerve terminals.2  
 Treatment includes supportive care, especially 
close monitoring of respiration, administration of 
antitoxin23 and intensive care follow-up.9 Antitoxin 
therapy is known to bind to circulating neurotoxins 
and reduce mortality by preventing toxin binding 
to the neuromuscular junction.5  However, data on 
the efficacy of antitoxin treatment in iatrogenic 
botulism are limited. Recomended dose for adults 
is one vial to be administered intravenously.2,21 It 
is most effective in the first 48 hours.2,4,9,10,22 After 
48 hours, the risk of allergic response to antitoxin 
increases. However, antitoxin treatment should 
be considered in the following days to protect 
unaffected muscles.2 

 While three patients received antitoxin 
treatment, two patients were not given antitoxin 
treatment due to mild symptoms. Patients receiving 
antitoxin showed rapid clinical improvement.
 In conclusion, even when using approved 
formulations, it is very important to physician 
to consider iatrogenic botulism, especially when 
patient received high doses of botulinum toxin 
of approved or unapproved formulations and 
indications. BTX-A dosages should be closely 
monitored. Preventive strategies are recommended 
as no effective antidote currently available to 
reverse the effect immidiately. 
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