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Abstract

Tramadol is a weak mu (u)-opioid receptor agonist with additional
serotonin and norepinephrine reuptake inhibition properties. It under-
goes extensive hepatic metabolism and is commonly used for manag-
ing moderate to moderately severe pain. However, tramadol can in-
duce seizures, a side effect not always linked to overdose or preexisting
seizure disorders. This case report describes a 35-year-old female who
experienced generalized tonic-clonic seizures following a single intra-
venous dose of tramadol. Despite extensive diagnostic evaluations, no
other cause for the seizures was identified. This report underscores the
need for clinicians to be vigilant about tramadol’s potential to induce
seizures, even at therapeutic doses, and highlights the importance of
pharmacovigilance, especially in regions with limited monitoring ca-
pabilities.
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Introduction

Tramadol is a weak mu (u)-opioid receptor agonist that acts
by inhibiting serotonin and norepinephrine reuptake [1]. Tra-
madol undergoes extensive hepatic metabolism by a number
of pathways, including CYP2D6 and CYP3A4, and by conjugation
with subsequent renal excretion. Tramadol is composed of a 1:1
racemic mixture of (+) -enantiomers and (-) +enantiomers.

(+) -Tramadol inhibits serotonin reuptake and (-) -trama-
dol inhibits norepinephrine reuptake. The major metabolite of
(+) -tramadol activates the mu (u) receptor [2]. The range of
blood levels in adults is approximately 100 ng/mL to 300 ng/mL
(0.1-0.2 pg/mL). The recommended dose of 400 mg/day is con-
sidered as the maximum approved dose [3]. Tramadol hydro-
chloride is a lipophilic substance that completely penetrates the
barrier between the blood and the brain. The level of plasma
besieges a peak around 1.5 h after taking, and 5 h to 6 h is the
half-life of plasma exclusion. One of the complications of tra-
madol use is the seizure, which is most often generalized tonic—
clonic [3]. Here, we are presenting a case report of a 35-year-old
female patient, who had an episode of seizure following a single

IV dose of tramadol. Which is a rare but significant side effect
of tramadol.

Case presentation

Here is the rearranged case presentation in the specified or-
der:

Patient’s description: An 18-year-old female presented to
the emergency department at LRH Hospital, Peshawar, with
chief complaints of progressive epigastric and flank pain persist-
ing for the past 3 days. The pain was described as non-radiating
and constant, accompanied by nausea but without vomiting.

Case history: Initial management included IV Toradol, Inj
Risek 40mg, and Inj Nospa, which provided no relief. Subse-
quently, IV Tramadol was administered for pain management.
Approximately 30 minutes post-Tramadol administration, the
patient developed generalized tonic-clonic seizures. Immediate
IV Valium was given to terminate the seizures. Post-ictally, the
patient was confused, which resolved spontaneously within 30
minutes. She had no recollection of the seizure episode upon
recovery.
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Physical examination results: During examination, conduct-
ed in the presence of a nurse, the patient exhibited dull epi-
gastric pain on deep palpation. The remainder of the physical
examination was unremarkable.

Results of pathological investigations: Blood tests including
Complete Blood Count (CBC), Liver Function Tests (LFTs), Renal
Function Tests (RFTs), serum electrolytes (Na, K, Cl), serum cal-
cium, serum phosphorus, and lipid profile were all normal.

Imaging studies including ultrasound of Kidneys, Ureters,
and Bladder (KUB), Electroencephalogram (EEG), and Comput-
ed Tomography (CT) of the brain also returned normal findings.

Treatment plan: The patient was discharged home following
normalization of investigations and resolution of symptoms.
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Discussion

Tramadol is a “bimodal” agent that possesses activity in both
opioid and monoaminergic (serotonergic and noradrenergic)
pathways in the Central Nervous System (CNS). Tramadol is
commonly used in place of other potent opioid analgesics for
the treatment of moderate to moderately severe pain associat-
ed with osteoarthritis, rheumatoid arthritis, low back pain, and
neuropathic conditions [4,5]. There are controversies about the
seizure-inducing effect of tramadol. Some earlier studies sug-
gested that tramadol when given in overdose in patients with
extant disorder of seizure or when used along with antidepres-
sants, alcohol, etc., instigates seizure [6,7]. It was also disclosed

from other studies that tramadol also instigates seizures when
used as monotherapy in an approved dose. It has also been
found that the appearance of seizures following tramadol use
is not dose dependant [8]. However, in our patient, the seizure
occurred at a dose of 37.5 mg oral tramadol hydrochloride. Tra-
madol-induced seizures have been reported to be generalized
tonic—clonic in nature, without aura and focal deficit, as seen in
our patient. Tramadol has very less abuse potential when com-
pared to other opioids. So, it is prescribed very commonly in
clinical practice. A recent cross-sectional study conducted by [9]
in 2005 examined 106 patients with tramadol-induced seizures
found that all the patients had tonic-clonic seizures within 12 h
of oral intake of tramadol in supratherapeutic and recommend-
ed doses. Among those, 13% had a history of epilepsy, which
was well controlled and did not recur before one year of their
evaluation. Tramadol-induced seizures may be associated with
agitation, tachycardia, confusion, and hypertension, leading to
serotonin syndrome [10]. In the present case, the continuing
tachycardia ranging from 120 to 140 bpm was found to be the
only salient observation that could be accountable for low se-
rotonergic action.

Conclusion

This case highlights the importance of considering trama-
dol as a potential cause of seizures, even in patients without a
history of seizure disorders. Clinicians should exercise caution
when prescribing tramadol, particularly in patients with risk fac-
tors for seizures or those receiving high doses. Prompt recogni-
tion and management of tramadol-induced seizures are crucial
to minimize morbidity.

Tramadol has been otherwise a safe drug for many years;
however, with evidence of serious reactions, like seizures even
at low doses, the scientific community should consider phar-
macovigilance with respect to its use, especially in developing
countries where such monitoring systems are inadequate.
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