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Abstract
Propofol is a short-acting, lipophilic anesthetic. Intravenous propofol is the drug of choice for induction of anesthesia. Abnormal 

muscle movements, abnormal posturing and convulsions associated with the usage of propofol happen to be reported. The spinal 
cord plays an important role in modulating anesthetic-induced suppression of nociceptive transmission. Recent studies showed that 
propofol potentiates the inhibitory transmitter’s glycine and 3~-aminobutyric acid (GABA) which enhance spinal inhibition during 
anesthesia. 

In this case report a 40-year-old male had seizures shortly after receiving epidural steroid injection given under anesthesia 
induced by propofol and fentanyl. Serum prolactin levels were found to be elevated. CT brain, CT spine and MR imaging of the brain 
were negative for any suggestive findings of epilepsy.

Introduction
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Cervical radiculopathy, also referred to as “pinched nerve” oc-
curs when a nerve is compressed or irritated and branches away 
from the spinal cord [1]. Pain management is commonly achieved 
by a small non-invasive procedure consisting of interlaminar epi-
dural steroid injections which aim to provide short term relief. 
Administration of steroids involves numbing the area with an 
anesthetic. Seizure like activity after anesthesia is rare, but it is 
reported as a potential complication [2]. Abnormal movements 
may be witnessed during the induction of anesthesia, but it does 
not necessarily confirm that a seizure is occurring [3]. Anesthetic 
medications act on the CNS in specific sites, like the hypothalamus, 
causing disintegration of neurons and a disturbance in cerebral 
blood flow [4]. This disturbance clinically manifests as tinnitus, 
disorientation, and finally, seizures. Under different circumstanc-
es, these neurological deficits can be transient or permanent [5]. 
Administration to a large blood supply, a combination of certain 
anesthetics or an excessive dosage could possibly cause this dis-
turbance. Today we will dig deeper into this medical mystery as 

to why administration of an anesthetic during pain management 
could cause seizure like activity.

In practice, a high serum prolactin level may be indicative of 
suspicious seizure like activity, if done within 20 minutes of onset 
of seizure. EEG may be falsely elevated after anesthesia induction, 
with otherwise normal findings. 

Case Report
This case represents one of the few medical mysteries as to why 

administration of anesthetics can cause seizure like activity in an 
otherwise rather healthy patient. Our patient, a 40-year-old male 
who presents for C7-T1 cervical interlaminar epidural injection for 
pain relief of cervical radiculopathy, in which he chose conscious 
sedation. The patient has no history of allergies or prior seizure ac-
tivities. No history of epilepsy was noted in his past medical history.

Fentanyl and propofol were administered by the anesthesiolo-
gist; lidocaine was not given at the time. After transferring the pa-
tient to the recovery room from the OR, the patient was found to 
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be agitated, confused, with an abrupt onset of forceful tonic-clonic 
movements which lasted for approximately 20 - 30 seconds. Vi-
tal signs and oxygen saturation levels continued to remain stable 
throughout the whole event. A non-particulate solution was used 
at a C7-T1 cervical inter-laminar epidural injection. The contrast 
showed a particularly good flow with no obstruction. The entire 
medical staff was contemplating if what just recently occurred was 
a seizure. 40 minutes after the event, the decision was made to 
transfer the patient to the ER for a full seizure workup. In the ER, 
CT cervical spine showed no abnormality. Brain CT and CT of the 
arteries of the cervical spine were normal. The patient was then 

admitted for neurology workup. Electroencephalogram showed 
a normal pattern. A repeat MRI of the brain and cervical spine 
showed solely disc pathology. The initial MRI showed C2-C3 disc 
prolapse and multilevel disc bulge. EMG revealed right C5-C6 cervi-
cal radiculopathy. After 20 minutes, prolactin levels appeared el-
evated, indicative of possible seizure activity. Motor, sensory func-
tions and gait were intact.

Images
MRI: Neutral/Sitting; sagittal T1, Sagittal T2, Axial GE.

At C3/4, there is a bulging disc without stenosis.

Figure 1

At C4/5, there is a bulging disc with thecal sac indentation.

At C5/6, there is a bulging disc without stenosis.

At C6/7 and C7/T1, the canal and foramina are patent.

Upper cervical lordotic accentuation with Grade I retrolistheses 
at C3/C4 and C4/C5 on extension position sequence.

EMG showed a right C5-C6 cervical radiculopathy.

Figure 2
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Discussion
Propofol is one of the most commonly used medications in in-

duction of anesthesia. It is considered generally safe. Propofols 
main effect is in the GABA-related inhibitory receptors in the CNS. 
It decreases the rate of dissociation of the GABA from the receptor, 
thereby increasing the duration of the GABA-activated opening of 
the chloride channel and hyperpolarization of cell membranes [6].

This results in lowering of the excitability of the neurons in the 
cortex of the central nervous system. Therefore, theoretically pro-
pofol should have only anticonvulsant properties.

However, there are many cases where tonic-clonic seizures 
induced after the administration of propofol have been reported. 
The mechanism of action is not fully understood.

It is known that the main excitatory neurotransmitter in the 
CNS is glutamate. Recent studies and experiments have shown a 
possible link between low doses of propofol and the release of glu-
tamate. This could explain its epileptogenic properties.

In 2009, Lu., et al. observed the effects of small doses of propo-
fol on glutamate release in the cortical synapses of the rat brain 
and found that propofol can activate the 4-aminopyridine pathway 
and thus promote the release of glutamate. Additionally, activated 
4-aminopyridine can also induce cell membrane potential depo-
larization.

The protein kinase C (PKC) pathway mechanism: the experi-
ments of Lu., et al. revealed that when PKC is inhibited by propo-
fol, glutamate release is suppressed. These authors suggested that 
propofol may promote cortical synaptic glutamate release through 
the activation of the PKC pathway, thereby increasing the likeli-
hood of epileptic seizures [7].

Clinical reports suggest that propofol induced seizures are also 
more often present during the combination of this anesthetics 
with other types of medications, especially opioids [8].

The pro-seizure effect of opioids happens because of the selec-
tive stimulation of µ (mu) and κ (kappa) opiate receptors but not 
the activation of the ẟ (delta) receptor system.

Stimulation of these receptor subtypes can lead to suppres-
sion of inhibitory GABAergic inter- neurons. This suppression may 
come by the decrease GABA release in the presynaptic membrane. 
This effect of “’inhibiting the inhibition” leads to an increased pos-
sibility of the precipitation of seizure activity [9].

Conclusion
Propofol is considered a generally safe medication in the induc-

tion of anesthesia both in patients with and without past medi-
cal history of seizures. However, in some cases, propofol has been 
proven to induce tonic-clonic convulsions. This has been proven 
especially in cases where propofol is combined with medications, 
such as opioids. Even though this is a rare occurrence, interven-

tional pain management specialists as well as anesthesiologists 
and all medical professionals should be careful with all the proce-
dures using combined anesthetics.
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