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[E] serotonin Syndrome with Perioperative
Oxycodone and Pregabalin

To THE EDITOR:

Because various medications are administered
perioperatively, physicians and anesthesiologists are
aware of the possible interactions among pain control
prescriptions. Pain control can benefit from co-adminis-
tration of opioids and serotonergic agents. In the pres-
ence of serotonergic agents, oxycodone administration
is often associated with the development of serotonin
syndrome (SS) (1). Pregabalin (PGB) has been shown to
be effective as an adjuvant therapy for postoperative
pain (2) as well as neuropathic pain or anxiety disorder
(3). This report is a description of the potential interac-
tion between the combination of oxycodone/PGB and
the risk of SS in the perioperative period.

A 75-year-old woman presented to the operating
room for total knee replacement arthroplasty. One
week earlier, she had undergone the same operation
on her left knee joint. Her medical history was diabetes
mellitus (HbA1c-NGSP: 6.0%) for 20 years and hyper-
tension. Her physical examination and routine labora-
tory studies were within normal limits. Her chest X-ray
showed no active lung lesion. There was a right bundle
branch block on electrocardiogram, and an echocardio-
gram revealed a frequent atrial premature beat and di-
astolic dysfunction grade 1 with left atrial enlargement
with 62% of ejection fraction. The patient denied using
illicit drugs and alcohol during the past year. The previ-
ous operation was performed under general inhalation
anesthesia without a specific event.

On postoperative days (PODs) 0 and 1, postop-
erative pain was controlled using intravenous (IV) pa-
tient-controlled analgesia (PCA) containing fentanyl,
ketorolac, and ramosetron (not available in the US)
for preventing postoperative nausea and vomiting fol-
lowed by daily oral PGB 150 mg, oxycodone hydrochlo-
ride 10 mg, and celecoxib 400 mg with a divided dose.
On POD 4, arterial hypoxemia occurred (pH 7.38; PaO2,
58 mm Hg; PaCO2, 47 mm Hg; HCO3, 27.8 mEg/L; Sp0O2,
89%) with no pathologic changes in her chest X-ray, but
this was resolved by supplying oxygen via a mask until
the day assigned for the right-side total knee replace-
ment arthroplasty.

Anesthesia was induced with propofol 150 mg and

rocuronium 50 mg and maintained with desflurane
(fraction of inspired oxygen 50%) as required. The pa-
tient’s hemodynamic profile remained stable through-
out the 3 hour operation with mechanical ventilation.
Lactated Ringer’s solution 1.7 L was administered. The
estimated blood loss was 350 mL and urine output was
300 mL. The esophageal temperature was 36.2°C at the
end of the operation. Neuromuscular blockade was
reversed with IV pyridostigmine 10 mg and glycopyr-
rolate 0.4 mg. The patient was extubated successfully,
but showed delayed emergence even before the PCA
loading dose. The extremities showed limited passive
range of motion with rigidity and spontaneous clo-
nus. Blood pressure and SpO2 level were in the normal
range (110/70, 97%) with 6 L/min via a mask, but the
electrocardiogram showed sinus tachycardia (rate, 130/
min). Under close observation and IV hydration in the
postanesthesia care unit, the muscle rigidity decreased
slowly during the first hour, but the patient still showed
lower extremity clonus and agitated behavior. While
she awakened over time, she was confused and disori-
ented. Ankle clonus, agitation and cognitive dysfunc-
tion were resolved during her postanesthesia care unit
stay. After transfer to the general ward, her postop-
erative course was uneventful and she was discharged
with no neurologic sequelae.

SS results from serotonin hyper-stimulation at
postsynaptic 5-hydroxytryptamine (HT)1A and possibly
5-HT 2A receptors (4) by medications that increase se-
rotonin levels. Hunter (5) described a triad of SS signs:
an altered state of consciousness (confusion/disorienta-
tion/agitation), autonomic dysfunction (hypertension/
tachycardia’/hyperthermia), and neuromuscular excit-
ability (myoclonus/muscle rigidity/tremor). In addition
to depressed mental status, thoracic muscle rigidity
results in hypoventilation and hypoxemia. These signs
warrant close observation because life-threatening
conditions such as rhabdomyolysis, acute renal failure,
and diffuse intravascular coagulation can occur even if
clinical manifestations are relatively mild. SS is initiated
within 24 hours of medication or dose changes, but it
could occur spontaneously from a few days to weeks
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thereafter. Acquired vascular diseases such as hyperten-
sion, atherosclerosis, and hyperlipidemia are associated
with a reduction in endothelial monoamine oxidase ac-
tivity and reduced metabolism of serotonin (1).

Opioids do not directly stimulate serotonergic neu-
ronal discharges but increase serotonin release in wide-
spread areas of the forebrain (6). Fentanyl, a phenylpi-
peridine opioid, and ondansetron, a serotonin subtype
3 receptor antagonist, are also serotonin reuptake in-
hibitors that can provoke SS; however, there were no
SS signs on POD 1 and 2 in the present case. Moreover,
opioid-induced muscle rigidity could not be considered
because PCA is unlikely to create a large bolus of fen-
tanyl for administration. Oxycodone differs from most
other opioids and co-administration of oxycodone with
serotonin reuptake inhibitors is known to be associated
with the development of SS (1).

Subchronic use of PGB 150 mg/d has little effect on
cognitive or psychomotor function. However, in com-
bination with oxycodone, patients taking PGB 150 mg
reported a heavy, sluggish feeling (7). In PGB intoxica-
tion, electroencephalography shows triphasic waves
representing SS (8). It has been demonstrated that ga-
bapentin, an analog of PGB, increases the whole-blood
serotonin level when used at the clinical therapeutic
dose range (9). There is the possibility of an increased
serum concentration of PGB or serotonin level periop-
eratively in this case. Because metabolism of PGB in the
liver is negligible, renal excretion is the primary route of
clearance (3). Preoperative dehydration by withholding
food and fluids by mouth, or reduced renal clearance

impairment under long-standing hypertension may
have contributed to a risk of PGB accumulation. Also,
the risk of SS can be increased by peripheral serotonin
metabolism impairment because of hypertension as a
predisposing factor.

Appropriate treatments for SS are symptomatic
support such as discontinuing suspicious agent(s), IV
fluid administration, hypotensive/hypertensive therapy
with vasoactive agents, and therapeutic hyperthermia
with cooling. Neuromuscular blocking agents to mini-
mize excessive muscle activity (clonus) and respiratory
failure, renal failure, and coagulopathy should be man-
aged. SS usually resolves within 24 hours of discon-
tinuance of the suspicious agent(s) (10). Perioperative
SS is described in a patient undergoing therapy with
combinations of oxycodone and PGB to control postop-
erative pain. Some individuals are particularly at risk of
augmentation of the serotonin level due to altered or
impaired metabolism and should be monitored closely
during the management of pain.
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