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Abstract
Introduction: Dantrolene is a muscle relaxant used to treat malignant hyperthermia as well as muscle spasms 

in spinal cord injury patients. It is known to cause a decrease in skeletal muscle strength in humans, and inhibit 
diaphragm muscle strength in hamsters. There is at least one other case report of dantrolene leading to respiratory 
failure in a spinal cord injury patient. Here we present a case of a patient developing poor mucus clearance, lobar 
collapse and respiratoy failure after being started on dantrolene, and trend vital capacity and negative inspiratory force 
while titrating off dantrolene. 

Case: 47 y/o male with history of motor vehicle accident resulting in tetraplegia 19 months prior to admission, 
presented with pneumonia for the first time since his accident. He also experienced recurrent episodes of bilateral lung 
collapse, respiratory failure and was found to have significant respiratory muscle weakness. He had been started on 
dantrolene approximately six weeks prior to admission. After stopping dantrolene his clinical status, his vital capacity 
and negative inspiratory force (NIF) dramatically improved. He was then able to clear his secretions, and had no further 
episodes of lung collapse. 

Discussion: Our case is only the second in literature of dantrolene causing respiratory failure in a spinal cord 
patient; and is the first to trend daily vital capacity and NIF while the patient is being tapered off the dantrolene. 
Our case documented a dramatic improvement NIF and FVC after stopping dantrolene. Our case demonstrates the 
potential and avoidable harm of using dantrolene in a group of patients for which is commonly prescribed.
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Case Presentation
A 47 y/o male with a history of C6 tetraplegia due to a motor 

vehicle accident 19 months prior presented to an outside hospital with 
complaints of fever, shortness of breath, and productive cough, and a 
CT scan that was consistent with bilateral pneumonia and atelectasis. 
Immediately after his accident he had a tracheostomy, however was 
subsequently deccanulated and was without respiratory support for 
greater than 17 months. His wife noted that since being since being 
started on medication for muscle spasms he had increased difficulty 
clearing his respiratory secretions. 

At the outside hospital vital signs were notable for a temperature of 
101.2ºF and oxygen saturation of 89% on room air. He was started on 
broad spectrum antibiotics and subsequently transferred to the spinal 
cord unit of our hospital for further care. Four days into his admission, 
he experienced an acute worsening of hypoxia and was transferred to 
the MICU. There he was noted to have near complete collapse of his left 
lung (Figure 1). Despite aggressive chest physiotherapy and suctioning 
he was ultimately intubated. 

Sputum cultures confirmed pseudomonas pneumonia and he was 
treated with appropriate antibiotics and extubated nine days later. Two 
days after extubation he again desaturated and chest x-ray revealed 
near complete collapse of his contra-lateral lung (right lung) (Figure 
1). He was treated with suctioning and Intermittent Positive Pressure 
Breathing (IPPB) with some improvement. He was subsequently 
treated with nightly NIPPV due to mild CO2 retention and frequent 
recurrences of various areas of lobar collapse. 

Tracheostomy was discussed with the patient’s wife, who was 
hesitant and re-emphasized that he had not had issues with respiratory 
muscle weakness or trouble clearing secretions until a few weeks 
prior to this admission, and noted that it correlated with the patients 
discharge from spinal cord unit for muscle spasms six weeks prior to 

his current admission. During that hospitalization dantrolene was 
started and was titrated up to 50 mg po four times per day. 

The MICU team then suspected dantrolene as a possible culprit 
for his respiratory muscle weakness, and started to check daily Forced 
Vital Capacity (FVC) and negative inspiratory force (NIF). Dantrolene 
was then tapered from 50 mg po QID to 50 mg po BID to 25 mg po 
BID to 25 mg po daily, and then stopped completely. His initial VC 
was 280 and NIF was -10. Both the FVC and NIF gradually improved 
during the taper (Figures 2 and 3). His episodes of lung collapse and 
desaturations resolved. Eight days after starting the dantrolene taper, 
he was transferred out of the ICU, where he continued to do well 
without further pulmonary issues and his FVC gradually improved 
to as high of 2.6 L and NIF consistently more negative than -60 (the 
maximal reading on our portable PFT machine). While he did have 
some variation in the daily FVC off dantrolene as seen on days 11 
and 12 in Figure 2, the mean FVC off dantrolene s nearly double that 
compared to when he was on the medication (Figure 4).

Discussion
Dantrolene is a muscle spasmolytic that was developed in 1967 [1]. 

It works primarily on skeletal muscle, but does have a weak effect on 
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smooth muscle and no effect on myocardial muscle contraction [2]. 
While dantrolene’s mechanism of action is not completely understood, 
it is well established that it binds to the Ryanodine Receptor (RYR) 
channel located on the sarcoplasmic reticulum (SR) and thereby 
prevents the release of calcium from the SR into the cytoplasm[1,3]. 

This process seems to be dependent on the presence of a RYR activity 
regulator calmodulin [4]. The paucity of calcium limits excitation-
contraction coupling in the muscle fibers, and it has been shown not to 
have any effect on the action potential of the neuromuscular junction. 
Dantrolene cannot cause complete paralysis even in supra-therapeutic 
doses. The recommended starting oral dose is 25 mg po daily, and 
maximum oral dose is 100 mg po four times per day. Approximately 
one-third of the oral dose is absorbed. 

Dantrolene was first used to treat skeletal muscle spasticity, and 
continues to be commonly used to treat patients with spasms following 
cerebral vascular accidents or spinal cord injuries. Its use has also 
expanded to be first line treatment for malignant hyperthermia. It 
has also been used for neuroleptic malignant syndrome, heat stroke, 
and ecstasy (3,4-methylenedioxymethanamphetamine) intoxication 
[1]. More recently dantrolene is being evaluated as a possible 
antiarrhythmic, especially in the setting of ventricular fibrillation [5,6].

Dantrolene’s effect on the respiratory system thus far is poorly 
classified, and likely represents an underappreciated source of 
respiratory problems. There are multiple case reports describing 
pleural effusions associated with long-term use. More concerning, 
however is the possibility of respiratory failure in susceptible patients. 
In a review of 368 cases of malignant hyperthermia treated with 
dantrolene, Brandom et al, reported a 3.8% rate of respiratory failure. 
The exact circumstances of the respiratory failure in each of those cases 
were not described, though 1 had known myopathy prior to the event 
[7]. There is at least one other case report of severe respiratory failure 
in a spinal cord patient who received oral dantrolene [8]. In that case 
report, the patient’s dose and the elapsed time between titration of the 
medication, and onset of respiratory symptoms were similar to our 
case. Additionally CO2 retention was seen in both patients. 

Flewellen et al., administered intravenous dantrolene to healthy 
volunteers and saw a mean decrease in grip strength of 42% [9]. Peak 
Expiratory Flow (PEF) and Forced Vital Capacity (FVC) were also 
measured immediately following each dantrolene administration and 
up to 4 h after the last dose of dantrolene, but no significant change was 
seen. Contradictory to that, however, is the work done by Langeron 
et al., who evaluated the effect of dantrolene on diaphragm muscle of 
hamsters. A dose dependent negative inotropic effect was observed, 
resulting in a decrease in active inotropic force of 34% in normal 
hamsters, and 32% in myopathic hampters [10,11]. 

                             

a)                                                    b)                                                                    c)
Figure 1: a) ICU day 1 (on dantrolone), b) ICU day 14 (on dantrolene), and C) ICU day 24 (off dantrolene).

Figure 2: Graph showing the vital capacity of Dantrolene over time.

Figure 3: Graph between NIF in centimetre H2O and days off Dantrolene.
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In our patient, FVC and NIF were measured daily starting on the 
day of the initiation of dantrolene taper. Despite some variability in 
daily FVC readings, our patient’s FVC increased from a mean of 485 
ml on dantrolene to a mean of 1020 mL after a 7 day washout period 
off dantrolene. Similarly, the NIF went from a mean of -9.4 cm H2O on 
dantrolene to a mean of -34 cm H2O following the washout period. This 
interpretation is somewhat limited as the device used to measure NIF 
could only read up to -60 cm of water, which the patient reached on 
11 out of his last 15 measurements. Additionally, as mentioned in the 
other case report, the patient was often drowsy when off the medication. 
Since being discharged, the patient has gone over 13 months without a 
recurrence of pneumonia or admission for hypercapnea since stopping 
the dantrolene.

Conclusion
We believe that dantrolene led to a worsening of this patient’s 

respiratory muscle strength, which led to decreased clearance of 
secretions, resulting in pneumonia and multiple episodes of lung 
collapse and respiratory failure. Dantrolene may tip a patient that 
already has underlying respiratory muscle weakness into respiratory 
failure and therefore should be titrated with caution in such patients. 
Ideally, baseline pulmonary function tests should be done prior to 

starting and during the titration of oral dantrolene in spinal cord 
patients. Because this medication is currently a first line therapy for 
muscle spasms in this patient population, further investigation of its 
safety in this subgroup is likely necessary, but until then caution and 
close monitoring when using dantrolene for this indication is advised.
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Figure 4: Graph shows weekly mean FVC.
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