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field of plastic and aesthetic procedures, in recent years.

Case description: A 51-year-old woman underwent a facial wrinkle reduction procedure with an
unauthorized injection of 100 U of botulinum toxin at an unlicensed medical facility six days prior
to hospitalization. Over time, her toxicity symptoms intensified, impacting her respiratory mus-
cles, and she did not receive antitoxin treatment. She was concurrently diagnosed with a COVID-
19 infection during this period. Nonetheless, she experienced a full recovery 86 days after the
injection.

Conclusion: Currently, there is no effective antidote for botulism. Nevertheless, the timely
administration of antitoxin can contribute to reducing the duration of the illness, alleviating
symptoms, and preventing its recurrence. It is essential to recognize that individual responses
may vary, and in this instance, the absence of antitoxin treatment did not significantly prolong the
course of the disease. Accurate diagnosis of medical poisoning can be based on injection history
and clinical symptoms. Early indications like fatigue and dry mouth warrant particular attention,
emphasizing the importance of immediate medical intervention. To address emergencies, the
Center for Disease Control (CDC) should maintain an accessible supply of antitoxin. Patients with
severe poisoning should be hospitalized until their respiratory muscle strength is fully restored.

1. Background

Type A botulinum toxin injections are also commonly employed in cases of medical poisoning. The botulinum toxin is a neurotropic
toxin that operates at the nerve-muscle junction by inhibiting the release of acetylcholine into the synaptic cleft. Consequently, this
inhibition disrupts the transmission of signals between the nerve and muscle, leading to muscle paralysis [1]. Crucially, this paralysis
does not directly harm the nerves or muscles, and its effects are reversible. Botulism can be categorized into three levels [2]. Mild cases
typically manifest symptoms related to the eye muscles, such as ptosis, blurred vision, double vision, inability to close the eyes,
sensitivity to light, strabismus, vision loss, and delayed light reflex. Headaches, general weakness, and, in some instances, vomiting and
diarrhea may also be present. Moderate cases, in addition to the previously mentioned symptoms, may involve oropharyngeal muscles,
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leading to difficulties in swallowing, choking, barylalia, salivation, and other symptoms. Severe cases, although rare, may exhibit
respiratory muscle involvement, resulting in dyspnea, chest tightness, breathlessness, symptoms of respiratory failure, and
life-threatening indicators. In recent years, the increased utilization of botulinum toxin in plastic and aesthetic treatments has
contributed to a growing number of patients experiencing clinical medical poisoning. However, reports of severe cases remain limited.
This particular case coincided with the COVID-19 epidemic in China during the patient’s hospitalization for a COVID-19 infection. The
patient ultimately recovered and was discharged from the hospital, prompting the reporting of this case.

2. Case description

The patient in question, a 51-year-old woman with a previously clean health record and no known allergies, was hospitalized due to
a progressive weakening of eye opening, ptosis, and eyelid swelling over the course of three days. She also encountered difficulties in
speech, trouble swallowing, and weakness in raising her upper limbs, which developed over a two-day period. Additionally, she re-
ported dryness in the throat, shortness of breath, and an increased heart rate for a day. These symptoms continued to worsen. Six days
before seeking medical attention, the patient received subcutaneous injections of 100 U of A-type botulinum toxin in the forehead,
bilateral periocular region, and temporal wrinkle areas from an informal source at an unofficial medical facility. Subsequent to the
injections, she progressively developed difficulties in eye opening, ptosis, and eyelid swelling. Two days later, speech impediments,
dysphagia, and weakness in raising both upper limbs manifested. A day before admission to our department, the patient reported
oropharyngeal dryness, respiratory distress, and an accelerated heartbeat. Previous treatments with rehydration solution, dexa-
methasone, sodium creatine phosphate, and other medications at different hospitals in the city did not yield improvement; instead, her
symptoms continued to deteriorate. Upon admission to our department, she underwent a thorough examination at the hospital. Upon
examination, she exhibited lucid consciousness, proper development, moderate nutrition, an absence of yellowish skin discoloration,
no skin rash or hemorrhagic spots, and non-palpable superficial lymph nodes. She presented with ptosis and edema, although her
conjunctiva appeared normal. No cyanosis was observed in the lips and mouth, and the tongue was centrally positioned. The neck
displayed softness and non-resistance, with no positive indications noted during the cardiopulmonary and abdominal examinations.
She faced challenges in raising her head and upper limbs, experiencing muscle strength graded at 4 in the limbs. No signs of hyper-
reflexia or weakness were evident in bilateral Achilles, knee, and tendon reflexes, and no pathological signs were identified. The results
of the blood tests revealed hemoglobin at 107 g/L, potassium at 3.43 mmol/L, sodium at 131.8 mmol/L, calcium at 2.11 mmol/L,
alanine aminotransferase at 9 U/L, aspartate aminotransferase at 17.1 U/L, albumin at 41.1 g/L, creatinine at 50 pmol/L, lactate
dehydrogenase at 120 U/L, creatine kinase at 85.4 U/L, and cholinesterase at 6665.5 U/L. Both cranial CT and chest CT scans did not
reveal any apparent abnormalities, while cardiac B-ultrasound indicated mild pulmonary hypertension and a small amount of peri-
cardial effusion. The patient refused the Electromyography. Based on the consensus regarding the diagnosis of botulinum toxin in-
jection poisoning, considering the patient’s medical history, physical signs, and the results of the medical examination, the diagnosis of
A-type botulism was confirmed.

After the patient’s admission to the hospital, she underwent cardiac monitoring, strict bed rest, oxygen therapy, gastric tube
insertion, energy supplementation, nutritional support, and various other supportive treatments. The hospital reached out to the local
CDC department and the Health and Wellness Committee to request the antitoxin, but unfortunately, the patient did not receive this
treatment. Eight days post-injection, her symptoms persisted and intensified, including self-aware breathlessness, dyspnea, limb
muscle strength graded at 2+, the presence of tendon reflexes, and the absence of pathological signs. The patient received high-flow
oxygen and was transferred to the Department of Intensive Care Medicine for further care. Airway management, including positional
changes and back patting, was administered. On the 9th day post-injection, the patient developed a small pericardial effusion and mild
pulmonary hypertension. By the 10th day post-injection, the patient experienced a significant drop in oxygen saturation, resulting in
unconsciousness. A tracheal tube was connected to a ventilator to aid in respiration, leading to the patient regaining consciousness. By
the 13th day post-injection, limb muscle strength reached level 2+. On the 19th day post-injection, a tracheotomy was performed, and
assisted ventilation continued. During this time, the patient developed a lung infection caused by Pseudomonas aeruginosa, which was
stabilized through anti-infective treatment with piperacillin sodium and sulbactam sodium for injection. The patient remained
bedridden, and Chinese medicine massage was administered to prevent joint rigidity. On the 33rd day post-injection, the patient tested
positive for COVID-19, as confirmed by the nucleic acid test, exhibiting symptoms of fever and cough. The patient orally took com-
bined tablets of nirmatrelvir and ritonavir. By the 37th day post-injection, the COVID-19 nucleic acid test turned negative. Muscle
strength rebounded for the first time on the 34th day post-injection, with limb muscle strength assessed at grade 3-. By the 37th day
post-injection, limb muscle strength had reached grade 3. On the 45th day post-injection, the patient experienced a rebound in muscle
strength, and spontaneous respiration was observed. Despite facing breathing difficulties after the ventilator was removed, the patient
and family insisted on leaving the hospital with self-administered respiratory assistance. However, on the 61st day post-injection, the
patient was readmitted due to dyspnea. Upon examination, limb muscle strength was graded at 4, and the Brudzinski sign was
negative. The patient received ventilator support in SIMV mode, airway management, intermittent sputum suction, citicoline, and
mecobalamin for nerve nutrition. Traditional Chinese massage was also administered to enhance joint mobility. During treatment, the
patient gradually transitioned to intermittent CPAP mode for independent breathing exercises. By the 69th day post-injection, the
patient was successfully weaned off the ventilator and switched to high-flow oxygen therapy. At the 86th day post-injection, the
patient achieved independent breathing without oxygen support and without respiratory distress. Blood gas analysis showed normal
results, leading to the patient’s discharge after a thorough hospital evaluation.
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3. Discussion

Cases of medical poisoning are infrequent and rely on the establishment of a standardized system for managing toxic and anesthetic
drugs. The lethal dose of botulinum toxin ranges from 2,500 to 3,500 IU [3], and it is recommended not to exceed an injection dose of
500 IU [4]. In the context of aesthetic injections in clinical practice, the typical dosage ranges from 30 to 200 IU, significantly below the
lethal dose for a 70 kg adult. Instances of medical poisoning primarily occur in individuals with an allergic reaction to the toxin or in
cases of unauthorized botulinum toxin injections at informal institutions. According to Li, the labeled dose of botulinum toxin from
unknown sources, when administered by informal institutions, may lack reliability. Its actual potency could be much higher, possibly
dozens or even hundreds of times greater than the labeled dose [5]. Injecting what is considered a safe dose could easily result in
serious medical complications such as respiratory failure, blurred vision, dysphagia [6,7], and other poisoning-related issues.

The positivity rate of botulinum toxin serologic examination is relatively low [8], making laboratory tests an unreliable diagnostic
basis. However, diagnosing medical poisoning is often more straightforward compared to food-borne poisoning. Patients typically
present with a clear history of botulinum toxin injection, occurring 1-10 days before the onset of the disease, followed by a series of
clinical symptoms such as dry mouth, fatigue, ptosis, choking while drinking water, difficulty in swallowing, dysphagia, and more. In
this case, the patient adhered to the typical incubation cycle, had a well-defined injection history, and displayed clinical manifestations
of dyspnea and respiratory failure, aligning with the diagnosis of severe botulism. The systemic symptoms resolved three months after
the disease onset, consistent with the typical duration of botulinum toxin effectiveness (3—4 months) and reported recovery times for
patients with severe toxicity in the literature [2]. A shorter incubation period is associated with increased disease severity. Following
the peak phase, symptoms gradually diminish. The recovery of muscle strength follows a specific pattern, with improvements in
respiratory, swallowing, and speech difficulties occurring first, followed by the gradual restoration of other muscle paralysis [4]. Visual
acuity recovery is slower, sometimes spanning several months. In this particular case, the restoration of respiratory muscle function
occurred later than the recovery of limb muscle strength, which deviates from the pattern described in the literature.

The standard treatment for botulism typically involves the early administration of antitoxin, especially within the initial 2 days of
symptom onset. This approach has demonstrated efficacy in shortening the disease course, reducing mortality [9], improving
symptoms, preventing disease recurrence, and influencing disease severity and prognosis [4,5,10]. Additionally, providing symp-
tomatic support is crucial to prevent complications. The early use of antitoxin has the potential to delay and halt disease progression.
Even if early administration is not feasible, it should be initiated as soon as possible, as it can still mitigate the severity of poisoning
symptoms and shorten their duration [11]. In this particular case, the patient did not receive antitoxin due to its unavailability, and the
recovery time did not differ significantly from the previously documented duration. The patient’s family insisted on her premature
discharge from the hospital, leading to readmission with recurring symptoms and respiratory failure. The connection between the
recurrence of symptoms and the absence of antitoxin administration remains uncertain. It is also hypothesized that the overall re-
covery time could potentially have been shortened with the timely administration of antitoxin.

During the patient’s hospitalization amid the COVID-19 epidemic, she subsequently tested positive for the virus. The patient
underwent standard antiviral therapy and yielded a negative test result one week later. Symptoms typical of a COVID-19 infection,
such as fever and cough, manifested during the viral infection period. While there were no apparent signs of pneumonia, the patient’s
limb muscle strength seemingly experienced a rebound when assessed on the second day after the viral infection. Consequently, it
cannot be conclusively determined whether the COVID-19 infection had a corresponding impact. Additionally, prior reports have
suggested that in cases of botulism, the recovery time for respiratory muscles tends to precede that of limb muscles. However, in this
patient’s case, the restoration of limb muscle strength occurred prior to that of the respiratory muscles. It cannot be ruled out that the
COVID-19 infection might have influenced respiratory function.

The increased prevalence of medical botulinum toxin poisoning is attributed to the widespread application of botulinum toxin in
plastic aesthetic procedures and the emergence of non-standardized practices. A definitive diagnosis can be established by considering
the patient’s history of botulinum toxin injections alongside typical clinical symptoms. It is essential to pay careful attention to early
indicators like fatigue and dry mouth to ensure prompt medical intervention and prevent the escalation of conditions to a severe stage.
The recovery of patients heavily relies on standardized treatment, timely administration of antitoxin, and the implementation of
comprehensive life support measures.

4. Conclusions

At present, botulinum neurotoxin antitoxin serves as the antidote for botulism, and its timely administration is crucial. Although it
cannot reverse symptoms, it effectively neutralizes circulating toxins, reducing illness duration and severity. However, its availability
may vary, posing challenges in management. For instance, in our case, the lack of routine availability of botulinum antitoxin from the
local disease control department prevented its use, underscoring the importance of preparedness and access to antidotes in managing
iatrogenic botulism effectively.

The increase in cases of medical botulism is linked to its application in plastic surgery. A clear diagnosis of this condition can be
made by evaluating the patient’s history of botulinum toxin injections and recognizing typical clinical symptoms. Taking this condition
seriously is crucial, and early medical intervention should be pursued upon the detection of mild symptoms like fatigue and dry mouth.

Antitoxin should be readily available for emergency treatment at local medical facilities and CDC departments.

Hospitalization of patients with severe poisoning is recommended until their respiratory muscle strength is completely regained,
aiming to prevent potential serious complications like respiratory failure after discharge.
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