
Epidural steroid injection is a common treatment for the management of pain in 
a wide variety of patients. It is generally well tolerated and perceived to have few 
side effects, with a low risk of serious complications. Only a handful of reports exist 
that describe life-threatening complications such as subdural hematoma, respiratory 
depression, vasovagal response, and pneumocephalus. This is a case report of a 
67-year-old woman with a relatively unremarkable past medical history, other than 
rheumatoid arthritis, osteoarthritis, and hypertension, who suffered from chronic 
neck pain treated with cervical epidural steroid injection at the C6-C7 level. She went 
into immediate cardiopulmonary arrest following the injection. She was brought to 
the emergency department by ambulance and resuscitated, and was found to have 
pneumocephalus. Ultimately, she made a relatively full recovery over the following 
weeks.

Cardiopulmonary arrest is a rare but potentially deadly side effect of epidural steroid 
injection. To the best of our knowledge, this is the first report of such an arrest 
following a steroid injection in the cervical spinal region. There are several possible 
mechanisms for the immediate arrest, including cardioacceleratory center blockade, 
severe vasovagal response, iatrogenic pneumocephalus, and involvement of the 
phrenic nerve followed by apnea. Our conclusion in this case is that the most likely 
scenario was injection of the C6-C7 level led to a blockade of the cardiac accelerator 
fibers located just below in the T1-T4 spinal level, causing a sympathetic blockade and 
profound bradycardia, leading to cardiopulmonary arrest.
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Cervical epidural steroid injection is a modality 
commonly used to manage pain in a wide 
variety of patients, and has been shown to be 

well tolerated with a low risk of complications (1-3). 
Minor complications exist such as pain at the injection 
site, increased radicular pain, and lightheadedness, 

as well as headache, insomnia, vasovagal reactions, 
and facial flushing (4-5). Isolated cases of respiratory 
depression, subdural hematoma, and pneumocephalus 
exist in the literature (6-8). Furthermore, cases of 
cardiac arrest following spinal and epidural anesthesia 
have been reported (9-11), but to our knowledge there 



Fig. 1. CT of  neck without contrast medium obtained initially 
upon hospitalization on day 1. Air droplets are seen in the 
cervical cord (white arrows), most likely in the subarachnoid 
space. Degenerative changes are seen in the vertebrae. 
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roscopy, 2 mL of iohexol was injected for visualization. 
She was then injected with a steroid formulation of 12 
mg betamethasone in 1% lidocaine, a total volume of 4 
mL. Approximately 5 seconds after the injection of ste-
roid, she went into cardiopulmonary arrest. Her heart 
rate went down to 20 beats per minute and the staff 
were unable to palpate the pulse. She received one 
mg epinephrine intravenously, flumazenil, and nalox-
one; 2 minutes of cardiopulmonary resuscitation was 
performed. A pulse was regained and the patient was 
subsequently brought by ambulance to the emergency 
department.  

Between cardiopulmonary arrest and transfer to 
the emergency department, approximately 30 minutes 
elapsed. The patient was found to have foamy secre-
tions coming from the mouth and a Glasgow Coma 
Scale of 6. She was spontaneously breathing and had 
palpable distal pulses, but was unresponsive. Further 
assessment showed that she was hypertensive and hy-
perthermic with a rectal temperature of 38°C. While 
no electrocardiogram (ECG) was available en route, 
the initial ECG in the emergency department showed 
sinus rhythm with p-pulmonale and no ST or T wave 
changes, although there were multiple premature ven-
tricular complexes. The patient was started on meto-
prolol to manage blood pressure, and was intubated 
for airway protection. She was also started on the Arc-
tic Sun 5000 Temperature Management System  (Me-
divance, Inc., Louisville, CO) to induce therapeutic hy-
pothermia within the 6-hour window per protocol.  It 
was assumed her hypertension and hyperthermia were 
related to acute brain injury secondary to cerebral hy-
poperfusion. An initial complete blood cell count (CBC) 
showed mild anemia with a hemoglobin of 10.5 and 
an initial complete metabolic panel did not show any 
major electrolyte abnormalities other than an anion 
gap of 15.4, which was attributed to the hypoxia. An 
arterial blood gas test showed respiratory alkalosis and 
a pH of 7.52, pCO2 of 33, pO2 of 227, and HCO3 of 27 
on FiO2 of 100%. 

When the patient was deemed stable, computed 
tomography (CT) scans of the cervical spine and brain 
without contrast medium were obtained, revealing 
pneumocephalus. Air was seen in the subarachnoid 
space from C3 to C5 anteriorly, C3 down to C7 posteri-
orly, in the prepontine cistern, subarachnoid space, and 
bilaterally in the frontal convexity (Figs. 1-3). There was 
no evidence of subarachnoid hemorrhage. A repeat 
noncontrast medium CT of the brain the following day 
did not identify any pneumocephalus, and a magnetic 

has not been a case report documenting complete 
cardiopulmonary arrest following a cervical epidural 
steroid injection. This is significant because of both the 
level at which the injection took place as well as the 
seemingly more benign nature of an epidural steroid 
injection compared to an epidural for major surgery. 
We report a case in which this procedure resulted in the 
immediate cardiopulmonary arrest of a patient and its 
possible implications.

Case RepoRt

A 67-year-old woman with a history of rheumatoid 
arthritis, osteoarthritis, and hypertension had been 
evaluated in an outpatient surgery center where the 
decision was made to give a steroid injection at the lev-
el of C6-C7. She was premedicated with 2 mg of intrave-
nous midazolam as well as 100µg intravenous fentanyl; 
we note that the patient already had a 100 µg fentanyl 
transdermal patch. Other medications she was taking 
prior to the procedure include methotrexate, etaner-
cept, prednisone, and hydrocodone/acetaminophen, 
all related to her rheumatoid arthritis. She was placed 
in a seated position with her neck flexed, and her skin 
was prepped and draped in a sterile fashion. She was 
injected with 3 mL of 1% lidocaine for local anesthetic 
before a 20-gauge Weiss needle was inserted. Loss of 
resistance with air confirmed position and under fluo-



Figs. 2 and 3. CT of  the head without contrast medium obtained initially upon hospitalization on day 1 (left) showing 
pneumocephalus (white arrows) and later during  hospitalization on day 3 (right) which shows the same region without 
pneumocephalus. 
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resonance image (MRI) of the brain performed 2 days 
later showed no acute or subacute infarct. Within 24 
hours of admission, the patient was spontaneously 
moving her upper extremities. An electroencephalo-
gram (EEG) on the second day of her hospitalization 
did not show any evidence of epileptic waves. After 

48 hours, she was opening her eyes on command. She 
was extubated approximately 72 hours after being 
admitted.  

At this point, the patient began a steady road to 
recovery while at the same time being worked up for 
neurologic versus cardiologic causes of the arrest. Neu-
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rologically, an MRI was performed on day 4 with and 
without contrast medium. It showed no evidence of 
an acute or subacute infarct, although there was some 
evidence of an old infarct in the deep periventricular 
white matter. A repeat EEG on day 5 was normal, awake 
yet drowsy with some bradycardia. As part of her car-
diac workup, the patient was monitored on telemetry 
for the remainder of her stay in the hospital. A nuclear 
Lexiscan stress test was completed on day 8. It showed a 
normal Lexiscan ECG, while the Cardiolite stress perfu-
sion imaging showed a minimal focal photopenic area 
in the anterior lateral wall of the left ventricle. Because 
of these findings, the patient was to have a left heart 
catheterization. The patient refused the test at the 
time, continued to improve, and was discharged after a 
14-day hospital stay. She eventually followed up as an 
outpatient for a cardiac catheterization, which showed 
patent coronary arteries. She continued to do fine with-
out further issues and mental improvement. 

DisCussion

Epidural injection is a widely used modality for 
the management of spinal pain, and has been shown 
to be effective for the treatment of many etiologies of 
pain including radiculopathy, spinal stenosis, and disc 
herniations (2,12). With any procedure, there are some 
associated risks, but an extensive literature search could 
not find a previous case report of cardiopulmonary ar-
rest with a cervical epidural steroid injection. We pro-
pose several possible mechanisms responsible for this 
patient’s rapid deterioration, including blockade of the 
cardiac accelerator fibers, vasovagal response, pneumo-
cephalus, and phrenic nerve involvement with apnea. 

The cardioacceleratory center is located at the T1-
T4 spinal levels and consists of cardiac accelerator fibers 
that leave the spinal cord at these levels (13). It has 
been postulated that a high thoracic or cervical block-
ade can lead to decreased sympathetic tone. One study 
showed 2 important concepts that could help explain 
our patient’s condition, the first being that high tho-
racic epidural anesthesia can lead to diminished sympa-
thetic outflow, which in turn could lead to bradycardia. 
Secondly, they show that the sympathetic blockade ex-
tends below the area of the segmental sensory block 
(14). In our case, we believe that an injection into the 
lower cervical area of C6-C7 led to sympathetic block-
ade of the cardiac accelerator fibers just below this spi-
nal segment. Chan and Welch (15) also considered car-
dioaccelerator blockade in a case of cardiac arrest in a 
patient receiving thoracic epidural anesthesia. Another 

study by Goertz et al (16) shows that during thoracic epi-
dural anesthesia, there is a markedly reduced cardioac-
celeration in response to a decrease in arterial pressure, 
while preserving the slowing in response to increased 
arterial pressure. We suggest that a likely scenario in 
our patient is that the injection caused a sympathetic 
blockade of these cardiac accelerator fibers, which led 
to a rapidly induced, profound bradycardia followed by 
cardiopulmonary arrest. We note that the hypertension 
that was found upon arrival to the emergency depart-
ment was most likely related to acute brain injury, and 
while we would expect profound hypotension in the 
setting of a severe sympathetic blockade, no vital signs 
were obtained at the time of the collapse. 

Vasovagal reaction could lead to severe bradycar-
dia, although we believe this is less likely due to the 
patient’s deterioration. Vasovagal reactions are associ-
ated with hypotension and  bradycardia, as well as loss 
of consciousness, but rarely complete cardiopulmonary 
collapse. One study of vasovagal reactions in cervical 
epidural steroid injections showed that as many as 8% 
of patients receiving a translaminar injections were as-
sociated with a vasovagal reaction (17). While the same 
article found that vasovagal reaction is significantly 
higher in cervical versus lumbar injections, none of the 
cases (n = 249) of epidural steroid injection resulted in 
cardiopulmonary arrest. A literature review by Abbasi 
et al (18) showed an even lower rate of vasovagal com-
plications from cervical epidural spinal injection, rang-
ing from 0-4%; again, there was no report of any com-
plete cardiopulmonary arrest incident similar to what 
was seen in our case. We were able to find one case 
study describing cardiac arrest resulting from vasovagal 
response during an epidural procedure, where Sprung 
et al (19) describes the case of a 54-year-old man ad-
mitted for abdominal aortic aneurysm repair receiv-
ing epidural anesthesia at the T8-9 spinal level. Their 
patient was monitored by ECG, and upon insertion of 
the epidural needle, became unresponsive with a sub-
sequent 42 second period of asystole. This patient was 
given atropine and ephedrine intravenously as well as 
cardiopulmonary resuscitation, and regained conscious-
ness shortly thereafter. While this isolated case certain-
ly puts vasovagal syncope on our differential, the fact 
that our patient did not shortly regain consciousness, as 
well as the cervical level of the injection, makes us less 
suspicious of vasovagal response. 

Pneumocephalus is a rare but not unheard of com-
plication of any procedure involving injection into the 
spinal cord region (8,20). Head and neck CT scans of 
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our patient showed pneumocephalus, thought to be 
in the subarachnoid space, however no intraventricu-
lar air was seen. The issue at hand becomes whether 
or not the pneumocephalus itself actually caused car-
diopulmonary arrest, or was just another complica-
tion associated with the case. We could only find one 
case in the literature of pneumocephalus associated 
with cardiac arrest, and this was an isolated case of a 
5-year-old child undergoing posterior fossa surgery for 
a cystic astrocytoma (21). One possible explanation for 
the pneumocephalus is that it resulted from the car-
diopulmonary resuscitation by a mechanism described 
by Imanishi et al (22), where a “pump” mechanism is 
postulated. By this mechanism, negative thoracic pres-
sure created by external cardiac massage can lead to 
a backflow of air entering a venous line and eventu-
ally traveling to the intracranial veins. This does not 
explain why air was found in the subarachnoid space, 
nor does it explain why air was found in the brain. If 
the air was introduced iatrogenically, we have yet to 
see literature describing subarachnoid pneumocepha-
lus as the cause of cardiac arrest in a patient, and we 
cannot postulate on how this could have led to arrest. 
One possibility is that pneumocephalus is very pain-
ful, and may have led to arrest due to a vasovagal re-
sponse as described above. 

Due to the nature of the spinal levels in which the 
injection was taking place in this case, we cannot rule 
out the possibility of phrenic nerve involvement lead-
ing to apnea, followed by cardiopulmonary arrest. With 
phrenic nerve innervation located at the C3 spinal level, 
any involvement of this area of the spinal cord can lead 

to respiratory compromise. A case study of patients 
undergoing cervical epidural spinal injection at the C7-
T1 interspace showed that cervical epidural anesthesia 
leads to a measurable reduction in pulmonary functions 
consistent with the spread of analgesia to the C3 der-
matome (23). While it has been shown that once an-
algesia reaches the C3 dermatome, there is significant 
change in forced expiratory volume in the first second 
of expiration (FEV1) and forced vital capacity (FVC), no 
outcomes of complete pulmonary arrest have been re-
ported. Even when there was involvement of the C3 
dermatome, the change in FEV1 was reported to be no 
more than 85% of normal, and FVC 84% of normal af-
ter 20 minutes. The injection in our case occurred at a 
similar, albeit closer, distance to this C3 spinal level (C6-
C7 versus C7-T1), but we still would not expect to see 
such a significant and devastating drop in pulmonary 
function. 

ConClusion

We report a case of cardiopulmonary arrest in a 
patient without any previous serious comorbidities ex-
cept rheumatoid arthritis after a cervical epidural spinal 
injection. We believe that the most likely scenario was 
that the respiratory arrest was caused by severe sympa-
thetic blockade of the cardiac accelerator fibers, lead-
ing to severe bradycardia and apnea. While clearly this 
is a rare outcome in what has become a common and 
well tolerated procedure, we believe it is important to 
be aware of the possibility of cardiac and/or pulmonary 
arrest, even in healthy patients and patients who have 
tolerated the procedure before.
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