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Recurrent Desaturation Events due to Opioid-Induced Chest Wall  
Rigidity after Low Dose Fentanyl Administration

Sung Yeon Ham, M.D., Bo Ra Lee, M.D., Taehoon Ha, M.D., Jeongmin Kim, M.D., Ph.D.,  
and Sungwon Na, M.D., Ph.D.

Department of Anesthesiology and Pain Medicine, Anesthesia and Pain Research Institute, Yonsei University College of Medicine, Seoul, Korea

Opioid-induced chest wall rigidity is an uncommon complication of opioids. Because of this, it is often difficult to make a differential 
diagnosis in a mechanically ventilated patient who experiences increased airway pressure and difficulty with ventilation. A 76-year-
old female patient was admitted to the intensive care unit (ICU) after surgery for periprosthetic fracture of the femur neck. On com-
pletion of the surgery, airway pressure was increased, and oxygen saturation fell below 95% after a bolus dose of fentanyl. After ICU 
admission, the same event recurred. Manual ventilation was immediately started, and a muscle relaxant relieved the symptoms. There 
was no sign or symptom suggesting airway obstruction or asthma on physical examination. Early recognition and treatment should 
be made in a mechanically ventilated patient experiencing increased airway pressure in order to prevent further deterioration. 
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■ Case Report ■

Opioid-induced chest wall rigidity is characterized by increased muscle tone particularly in the thoracic and abdominal mus-
cles after administration of opioids. In an intubated patient with abruptly elevated airway pressure, acute asthmatic attack and 
bronchospasm are relatively common, however, opioid-induced chest wall rigidity also should be considered in a patient with 
neither wheezing nor chest wall movement. We report a case of recurrent opioid-induced chest wall rigidity induced with low 
dose fentanyl, which was treated successfully with muscle relaxant.

Case Report

A 76-year-old female patient was transferred to the intensive care unit (ICU) after surgery for periprosthetic fracture of 
femur neck. She had previous history of hypertension, diabetes mellitus, coronary artery occlusive disease, chronic kidney 
disease and asthma. And there was no significant adverse event during the previous anesthesia for the surgery of femur neck 
fracture a week before. Preoperative chest x-ray showed focal bronchiectasis at left lower lung field and there was no definite 

abnormal lung consolidation or collapse. Anesthesia was in-
duced with propofol 2 mg/kg, sevoflurane, and remifentanil 
0.2 μg/kg, and rocuronium 0.6 mg/kg was used to facilitate 
endotracheal intubation. After induction of anesthesia, vital 
signs were blood pressure 140/53 mmHg, heart rate 84 beats/
min and pulse oximetry 99% with FiO2 50%. Anesthesia was 
maintained with 1.0 minimum alveolar concentration of sevo-
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flurane and remifentanil 0.05-2 μg/kg/min. Airway pressure 
was about 19-22 cmH2O during the anesthetic time. After 
completion of the surgery and before extubation, intrave-
nous bolus of fentanyl 50 mcg was administered, and then 
airway pressure was abruptly elevated to 36 mmHg and ox-
ygen saturation fell below 95%. There was no wheezing or 
stridor at this point. Immediate chest x-ray showed left pleu-
ral effusion which could not explain desaturation event (Fig. 

1). Elevated airway pressure was maintained for 10 minutes 
and arterial blood gas analysis performed at that time did 
not show significant hypoxemia or hypercarbia (pH, 7.380; 
PaCO2 38.8 mmHg; PaO2 173.6 mmHg; and oxygen satura-
tion 99.6%; FiO2 of 50%). And there was no delayed rise of 
the end-tidal CO2 (EtCO2) on capnograph which can suggest 
airway obstruction. EtCO2 was 36-38 mmHg. At this point, 
it was decided to transfer the patient not to the ward but to 
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Fig. 1. Perioperative chest radiograph. (A) Preoperative chest radiograph showed focal bronchiectasis at left lower lung field and there 
was no definite abnormal lung consolidation or collapse. (B) Postoperative chest radiograph showed left pleural effusion (C) Three 
hours after ICU arrival, the amount of pleural effusion was decreased. (D) On POD#2, there was no definite abnormal lung consolidation 
or collapse. ICU: intensive care uint.



120   The Korean Journal of Critical Care Medicine: Vol. 31, No. 2, May 2016

http://dx.doi.org/10.4266/kjccm.2016.31.2.118

the ICU in intubated status and 25 mg of atracurium (Atra®, 
Hana, Seoul, Korea) and 3 mg of midazolam were admin-
istered. On admission to ICU, FiO2 of 50%, positive end 
expiratory pressure (PEEP) of 5 cmH2O was applied and 
peak inspiratory pressure was 32 mmHg. And hypoxemia 
was noticed again by arterial blood gas analysis (ABGA) 
as PaO2 55.2 mmHg; oxygen saturation 86.5%. Thus, FiO2 
was increased to 60% and PEEP was increased to 8 cmH2O. 
The patient developed hypertension to 200/96 mmHg at this 
time, perdipine infusion was started. After ICU arrival, in-
travenous patient-controlled analgesia (PCA) consisting of 
fentanyl 20 μg/kg and 0.9% saline in a total volume of 100 
mL (basal rate 2 mL/hr, bolus dose 0.5 mL, lockout time 15 
minutes) was connected to the patient. One hour after ICU 
admission, oxygen saturation fell to 95%, tidal volume was 
not checked and airway pressure was elevated to 40 cmH2O 
on the ventilator. After adjustment of ventilator setting as 
FiO2 70% and PEEP 5 cmH2O, ABGA showed optimal 
oxygenation; pH 7.393; pCO2 35.6; pO2 321.8; and oxygen 
saturation 99.9%. Auscultation revealed no evidence of 
wheezing or stridor at this point. Fiberoptic bronchoscopy 
(FOB) was performed immediately and there was no endo-
bronchial lesion. And there was generally whitish secretion 
in the bronchus. There was no eosinophilia on complete 
blood count with differential white blood cell analysis. Eo-
sinophil percentage was 1% and eosinophil count was 65/
μL. Three hours after ICU arrival, tidal volume was not 
checked again and oxygen saturation fell to 60%. FiO2 was 
increased to 100% and manual bag-valve-mask ventilation 
was initiated. Intravenous PCA was disconnected. At that 
time, minimal chest wall movement was observed and high 
airway pressure was needed to deliver tidal volume. Opioid-
induced chest wall rigidity was suspected at this time, and 
vecuronium bromide (Norcuron®, MSD, Seoul, Korea) 8 mg 
was injected, immediately. After relaxation was achieved, 
peak airway pressure was decreased to 19 mmHg and venti-
lation was feasible smoothly. Thus, cisatracurium (Nimbex®, 
GSK, Seoul, Korea) infusion was started.  Transthoracic 
echocardiography was performed for evaluation of heart 
failure and there were no specific findings. The next day, the 
patient was extubated successfully after spontaneous breath-
ing trial.

Discussion

Increase of airway pressure is common in ventilated pa-
tients and early recognition and treatment is essential to pre-
vent further desaturation and hypoxemia. In a patient with 
increased airway pressure with difficult ventilation, acute 
asthmatic attack should be considered. Other possible con-
siderations include upper airway obstruction such as vocal 
cord dysfunction and laryngeal malignancy, bronchospasm, 
and opioid-induced chest wall rigidity. But in this case, the 
patient was intubated status and we could easily exclude 
the possibility of upper airway obstruction by passing the 
suction catheter through the tube.  Physical findings of the 
absence of wheezing or chest wall movement precludes 
asthma from possible diagnosis, and opioid-induced chest 
wall rigidity is more feasible in this clinical findings.

 Opioid-induced chest wall rigidity is characterized by in-
creased muscle tone particularly in the thoracic and abdomi-
nal muscles after administration of opioids. Opioid-induced 
chest wall rigidity usually has been reported after high-dose 
fentanyl (17 μg/kg) administration.[1] But several previous 
studies reported that even a small repeated bolus dose of 
fentanyl (50 μg once, total dose of 200-250 μg) may also 
cause chest wall rigidity.[2-4] Furthermore, this phenom-
enon often reported to appear several hours after administra-
tion of opioids.[5,6] The exact mechanism responsible for 
this phenomenon is not known. But several experimental 
studies suggested possible mechanisms. Vankova  et al.[7] 
demonstrated that opioid-induced muscular rigidity is pri-
marily due the activation of central mu receptors. Another 
study reported that central dopaminergic pathway might be 
at least partially responsible for the opioid-induced chest 
wall rigidity.[8] Others suggested that the coerulospinal nor-
adrenergic pathway may be directly involved in the elicita-
tion of the muscular rigidity by fentanyl, possibly via alph 
1-adrenoreceptors in the spinal cord.[9,10] The mechanism 
of this phenomenon remains unclear, but several risk fac-
tors have been suggested. Chest wall rigidity after fentanyl 
administration usually associated with rapid injection, large 
doses, and extremes of age (e.g., newborns, elderly pa-
tients).[2,11] In a previous report, average dose of 19 ± 1.9 
μg/kg of fentanyl was administered at the rate of 200 μg/
min and truncal rigidity occurred in 20 of 21 patients.[12] 
And Jaffe and Ramsey reported that the incidence of severe 
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rigidity was 88 % with more rapid infusion of fentanyl (1 
mg/min).[13] In this case, small bolus dose of fentanyl (50 
μg) was administered once. However, there was no signifi-
cant adverse event such as chest wall rigidity during the 
previous general anesthesia a week before. But in a previ-
ous surgery, remifentanil continuous infusion was used and 
the bolus dose of fentanyl was not used. Thus, we suspect 
that rapid injection of small bolus dose of fentanyl could 
be a cause of chest wall rigidity. And the recurrent episodes 
of desaturation lasted to three hours after surgery. Opioid-
induced chest wall rigidity is well known phenomenon. But 
to our knowledge, recurrent episodes of chest wall rigidity 
have not been reported previously. 

Patients experienced opioid-induced chest wall rigidity 
was successfully treated with naloxone in previous studies.
[2,11,14] But in this case, we administered muscle relax-
ant. Owing to the atypical feature in this patient, we should 
consider the possibility of other probable causes. Consider-
ing the urgency of hypoxemia events, immediate response 
to the treatment should be secured. From this point of view, 
we preferred immediate response of muscle relaxant rather 
waiting slow onset of opioid antagonist. But Jaffe and 
Ramsey already suggested the use of muscle relaxant as 
pretreatment to prevent opioid-induced chest wall rigidity.
[13] And in another case report, authors successfully treated 
opioid-induced muscular rigidity by administrating suxame-
thonium 100 mg.[3] 

 Because the episodes were recurrent, we also suspected 
acute asthmatic attack. Asthma is a disease characterized by 
airway inflammation and bronchial hyperresponsiveness. 
As previously described, key signs of severe asthma include 
tachycardia, tachypnea, anxiety, diaphoresis, and inability to 
speak.[15] In a mechanically ventilated patient, the symp-
toms of acute asthmatic attack may represent as elevated 
airway pressure and difficult ventilation. 

 In our case, it is difficult to make differential diagnosis 
because she was already intubated and sedated. Generally, 
the symptoms and signs of the patient are important to make 
a diagnosis. In an intubated patient, capnogram and auscul-
tation can be clues. A patient with obstructive lung disease 
such as bronchospasm and acute asthmatic attack can be 
suspected by capnogram. A capnogram will show delayed 
rise of end tidal CO2 in obstructive patients. Auscultation 
also is helpful. There was no wheezing or stridor in this 

patient. Thus, we thought that the possibility of asthmatic 
attack is low. 

In addition, the patient became hypertensive and this 
finding is in accordance with the previous case report.
[3] In agreement with these case reports, Neidhart et 
al.[16] revealed that arterial pressure showed statistically 
significant decrease in patients without muscle rigidity 
at the end of the fentanyl infusion. On the other hand, 
there were no significant changes of mean arterial pres-
sure in patients with muscle rigidity. The authors sug-
gested the mechanism of this phenomenon in two ways: 
the decrease in sympathetic tone caused by induction of 
anesthesia could counteract the increase in arterial blood 
pressure caused by increased muscle tension.[16] Thus, 
normotension or hypertension can be another clue for di-
agnosis in patients suspecting opioid-induced chest wall 
rigidity.

Bronchial lavage was successfully used to treat severe 
status asthmaticus by removing bronchial plugs.[17] In a 
previous report, authors suggested that increasing airway 
obstruction was due to plugging of bronchi with inspis-
sated mucus which may form casts of the bronchi several 
centimeters in length. And they thought that removal 
of this mucus might lead to clinical improvement.[18] 
In current case, FOB was done and there was generally 
whitish secretion in the bronchus. Although this patient 
was not such a case of severe status asthmaticus, bron-
chial lavage for differential diagnosis might be helpful to 
find out the cause of obstruction. Despite low diagnostic 
value of bronchial lavage, it is worth to try in that it can 
serve as both diagnostic and therapeutic in a patient with 
severe obstructive disease.

In summary, we report a case about a patient with re-
current opioid-induced chest wall rigidity induced by 
low dose fentanyl who treated successfully with muscle 
relaxant. Early recognition and treatment should be made 
in a mechanically ventilated patient with elevated airway 
pressure.
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