A Case of Acute Pulmonary Complication due to Botulinum
Toxin: Patient with Central Pontine Myelinolysis Developed
Acute Respiratory Distress Syndrome after Botulinum Neurotoxin
Type A Injection Into Spastic Lower Extremity Muscles
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Abstract

Purpose Chemodenervation with botulinum neurotoxin type A (BoNTA) is the preferred method for focal spasticity management
among various treatment options. While BoONTA injection is considered safe, its widespread use and increasing evidence raise
safety concerns. Case In this paper, we present a patient with central pontine myelinolysis, a rare disease, who developed Acute
Respiratory Distress Syndrome (ARDS) on the third day after BONTA application to the spastic gastrocnemius muscle group
and required intubation in the intensive care unit due to this complication. Conclusion To our knowledge, this is the first
case reported in the literature to develop an acute pulmonary complication after BoNTA injection into spastic lower extremity

muscles.

Introduction

Central pontine myelinolysis (CPM) was first defined in 1959 as demyelination of the pons center due to
osmotic imbalance in malnourished patients (1). It most commonly occurs due to hyponatremia and its rapid
correction (2). Typically, CPM is clinically characterized by acute quadriparesis, dysphagia, and dysarthria.
Cranial nerve involvement, ocular involvement, sensory changes, and mental impairment can also be seen.
The most common and dramatic symptom is motor abnormalities.

Among various treatment options, chemodenervation with botulinum neurotoxin type A (BoNTA) is the
preferred method for focal spasticity management (3). Over the last 30 years, accumulating evidence has
proven the efficacy of BoONTA therapy (4,5), which usually starts on the second to third day of application,
reaching the maximum level within three to four weeks and lasting for approximately three months (6).
BoNTA injection is considered safe; however, its widespread use and increasing evidence raise safety concerns
(7). Studies have reported local side effects due to BoNTA injection, such as pain at the injection site,
edema, ecchymosis, hyperesthesia, and headache, which are generally well tolerated (8,9). Systemic side
effects include nausea, weakness and fatigue, generalized weakness, dysphagia, respiratory distress, rash, and
flu-like symptoms (9). Side effects vary according to the application and usually depend on the diffusion of
the toxin from the muscle where the drug has been administered to the adjacent muscles (10). In our case,
a systemic side effect was observed far from the local injection site.

In this paper, we present patient with CPM, a rare disease, who developed ARDS on the third day af-
ter BoNTA application to the spastic gastrocnemius muscle group-who did not have any past BoNTA
interventions- and required intubation in the intensive care unit due to this complication. Our main purpose
is to warn BoNTA practitioners about possible post-injection complications and to draw their attention to
the possibility of such an acute and dramatic pulmonary involvement. To our knowledge, this is the first case



reported in the literature to develop an acute pulmonary complication after BONTA injection into spastic
lower extremity muscles.

Case

A 35-year-old female patient that developed CPM due to the rapid correction of hyponatremia in an external
center was admitted to our hospital for neurorehabilitation and walking rehabilitation with robotics. The
patient had a history of intensive care admission and a closed tracheostomy. At the time of admission to our
hospital, she was spontaneously breathing without any problem except mild wheeze. The patient’s vital signs
were as follows: oxygen saturation stable at 98 mmHg, pulse 62/min, respiratory rate 18 breaths per minute,
body temperature 36.5 °C, and arterial blood pressure 100/70 mmHg. She had moderate dysarthric speech
and was using warfarin sodium due to atrial fibrillation. There was no abnormal finding in her blood values
during hospitalization and follow-up. She was conscious, cooperative, and oriented. In the neurological
examination, muscle strength was grade 1 for the right upper extremity proximal and lower extremity distal
groups and grade 3-4 for the remaining key motor muscle groups according to Lovett Scale. Spasticity was
grade 1+ for upper extremities, grade 2 for the lower extremity proximal group, grade 3 for the gastrocnemius
group on the right, and grade 2 for the gastrocnemius group on the left according to Modified Ashworth
Scale. Her ambulation level was stage 1 according to Functional Ambulation Classification (FAC) Scale.
The patient was observed to have ambulation potential but her spasticity was more prominent than loss of
muscle strength. Therefore, first, the INR level was reduced below 2 with the adjustment of the warfarin
sodium dose, and then a total of 300 units of BONTA injection were applied as follows: 50 units each into
the four points of the medial and lateral heads of the right gastrocnemius muscle group and 50 units each
into the two different points of the medial and lateral heads of the left gastrocnemius muscle group.

After the injection, the patient’s general condition was good throughout the day and the next day, and she
did not report any complaints. However, respiratory distress occurred on the third day of the injection. The
patient’s respiratory rate was 36/min, pulse 52/min, blood pressure 100/60 mmHg, and body temperature
36.5 degC. Despite the provision of high oxygen support, the SaO2 value dropped from 97 mmHg to 92
and then 78 mmHg. The departments of chest diseases, anesthesia and reanimation, and cardiology were
consulted immediately. The consultant cardiologist did not consider congestive heart failure in the patient
since her ejection fraction was 55% on echocardiography. There were also no signs of congestive heart
failure, such as right heart or hepatic vein dilatation, on the non-contrast thoracic computed tomography
(CT) of the patient. Hypoxemia did not improve under 10 1/min O2 support and arterial blood gas pH was
compatible with acidosis; therefore, the patient was admitted to the intensive care unit and intubated. The
non-contrast thoracic CT revealed bilateral parenchymal ground glass opacities accompanied by consolidation
areas in the lower lobes. The patient was ventilated following the ARDS protocol and dual broad-spectrum
antibiotherapy, IV methylprednisolone at 40 mg 1x1, bronchodilator nebule, and IV acetylcysteine were
started. In the intensive care follow-up, the patient’s SaO2 values improved but it was anticipated that she
would have required mechanical ventilator support for a long time; thus, a tracheostomy was performed.
During the follow-up, the patient’s vitals remained stable. At the request of the patient relatives, the patient
was transferred to a closer hospital in their city of residence.

Discussion

In this paper, we shared a case of acute pulmonary complication that resulted in the need for intensive
care and intubation on the third day after treatment of focal spasticity with BoNTA in a patient with CPM.
When we examined the literature in terms of BoNTA-related pulmonary complications, we found that Oliver
et al. published clinical correspondence in 2018, in which they described a gradual decrease in pulmonary
function over time, which returned to normal after BONTA discontinuation during long-term treatment of
migraine (11). We did not see any case in which pulmonary involvement developed in an acute dramatic
manner as in our case. In addition, a multicenter study conducted in 2006 investigating the pulmonary effect
of BoNTA reported that this treatment was safe without pulmonary complications (12).

It is known that after BONTA applications, respiratory failure may develop due to paralysis of the respiratory



muscles, which may result in death. In our case, we initially considered the paralysis of the respiratory muscles
since the patient worsened approximately 72 hours after the BoONTA injection. Pulmonary involvement was
not expected at first, and it was thought that the respiratory muscles were likely to be affected by toxins
and that a tracheostomy would probably be required. However, the presence of bilateral consolidation in
the lungs and areas of infiltration of ground-glass opacity on the thoracic CT taken during the intensive care
period further complicated the case by revealing that the situation was not actually expected based on our
knowledge that systemic complications associated with BoNTA therapy were uncommon and such an acute
pulmonary complication had never been encountered before. However, the radiological findings on thoracic
CT being interpreted in favor of ARDS, clinical indications, and absence of any other condition that could
explain the etiology supported the possibility of a BoNTA-related pulmonary complication.

In a study in which the intranasal administration of BoNTA-related pulmonary involvement was evaluated
in mice, some histopathological changes were detected in the lungs despite the protection of the animals
against neurotoxic effects. Although this situation was not considered to be direct toxin poisoning, it was
suggested to have occurred with alveolar hemorrhage due to pulmonary capillary endothelial injury caused by
a secondary cytokine-mediated inflammatory reaction triggered by the toxin, which led to the development
of interstitial edema (13). Similarly, in two studies, Ermert et al. observed widespread endothelial weakening
in the electron microscopic examination of the lungs of rabbits poisoned with botulinum toxin ¢2 and found
edema formation due to increased permeability in pulmonary capillaries (14,15).

In the retrospective evaluation of our patient, the ground glass opacities observed in the thoracic CT scan,
rapid improvement in her clinical state according to the laboratory findings, and increased pulmonary cap-
illary permeability and endothelial damage due to BoNTA and other toxin types reported in animal experi-
ments in the literature primarily suggested that our patient developed an acute pulmonary complication in
which pulmonary edema was seen due to increased capillary permeability associated with BoNTA.

Conclusion

We consider that sudden respiratory distress and clinical ARDS signs in the current case went far beyond
the involvement of respiratory muscle paralysis and suggested a pulmonary complication directly related to
increased capillary permeability leading to ARDS as a result of BoONTA injection, a possibly fatal systemic
adverse effect.
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Table 1: Patient’s laboratory findings over time and important dates

Figure 1: Non-contrast thoracic CT image in the axial plane, revealing bilateral ground glass opacities in
upper lobe sections (a) and consolidation areas in lower lobe sections (b)

Figure 2: Non-contrast thoracic CT image in the coronal plane, showing diffuse ground glass opacities in
both lungs
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