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Serotonin syndrome is a group of symptoms associ-
ated with serotonin toxicity caused by initiation, 
increasing dosage, or overdose of a serotonergic 

agent, or drug–drug interactions.1 Manifestations begin 
within hours of medication administration with a triad 
of neuromuscular excitation, autonomic excitation, and 
altered mental status.1,2

For documented precipitators, although selective 
serotonin reuptake inhibitors are the most commonly 

implicated medications,3 serotonin-norepinephrine reup-
take inhibitors have more potential to cause serotonin 
syndrome,4 and direct serotonin agonists such as fentanyl 
and triptans are less likely to cause classic or severe sero-
tonin syndrome.1 For medications that may induce sero-
tonin syndrome, diphenhydramine has been shown in 
preclinical data to potentiate serotonin activity and has 
been linked to serotonin syndrome in combination with 
other precipitators.5,6 Understanding serotonin syndrome 
as a potential differential diagnosis may become increas-
ingly crucial for surgeons, as its clinical presentation can 
easily mimic other perioperative complications requiring 
different management approaches.7

We report a case of serotonin syndrome in a patient 
following elective plastic surgery who was taking multiple 
serotonergic agents including high doses of diphenhydr-
amine. Although the specific drug–drug interaction that 
caused her syndrome is unknown, diphenhydramine 
has remained one of the most popular antihistamines 
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Summary: Serotonin syndrome is a condition associated with increased serotoner-
gic transmission in the central nervous system. Although shortfalls with diagnostic 
criteria have led to misleading associations with multiple medications, a possible pre-
cipitant is diphenhydramine. Documentation of such an association would prove 
important for physician practice, as diphenhydramine remains one of the most 
popular antihistamines available. We present a case of a 43-year-old woman who 
developed serotonin syndrome after bilateral mastopexy, miniabdominoplasty, 
and liposuction. The patient was on multiple serotonergic medications, including 
duloxetine, asenapine, and trazodone, in addition to high-dose diphenhydramine. 
Postoperatively, she developed tachycardia, leukocytosis, respiratory distress, and 
elevated lactate, initially leading to concerns of sepsis; however, further evaluation 
revealed the likely diagnosis of serotonin syndrome, triggered by the combination 
of serotonergic agents and intraoperative fentanyl. Management included an inten-
sive care unit admission with discontinuation of serotonergic medications, adminis-
tration of benzodiazepines, intravenous fluids, and norepinephrine for shock. The 
patient’s condition improved for 36 hours, and she was discharged with adjustments 
to her psychiatric medications. This case contributes to the growing body of literature 
highlighting the risks of serotonin syndrome in patients on serotonergic polyther-
apy, particularly in the postoperative period. The interaction between our patient’s 
chronic diphenhydramine abuse and multiple other serotonergic medications likely 
precipitated this condition. Preoperative medication reconciliation, early recogni-
tion of triggers and signs, and prompt intervention are key to preventing adverse 
outcomes in serotonin syndrome. (Plast Reconstr Surg Glob Open 2025;13:e6634; doi: 
10.1097/GOX.0000000000006634; Published online 12 March 2025.)
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used due to familiarity,8 and as such, documentation 
of an association between diphenhydramine and sero-
tonin syndrome would prove vital to safe prescribing 
practice. Furthermore, early recognition of symptoms 
of serotonin syndrome remains a point of education for 
providers.

CASE REPORT
The patient is a 43-year-old woman with a medication 

regimen including duloxetine for anxiety and depression, 
asenapine for mood stabilization, trazodone for insomnia, 
and diphenhydramine for insomnia. The patient under-
went bilateral mastopexy, miniabdominoplasty, and lipo-
suction of the buttocks and back. Intraoperatively, the 
surgeon noted muscle rigidity in the abdominal muscles, 
whereas the anesthesiologist observed tightness of the 
mandible. Otherwise, the procedure was uncomplicated. 
Postoperatively, the patient developed tachycardia, leuko-
cytosis, respiratory distress, and lactic acidosis. She subse-
quently revealed a history of chronic diphenhydramine 
abuse, reporting nightly use of 300–500 mg as a sleep aid 
for over a year. A 50 mg intravenous dose was given for sus-
pected withdrawal, with no improvement. The history of 
diphenhydramine use, combined with other chronic and 
perioperative serotonergic medications, and the presence 
of muscle rigidity, autonomic instability, and elevated lac-
tate levels in the setting of a negative infectious workup, 
supported the diagnosis of serotonin syndrome. The 
patient was managed with discontinuation of serotonergic 
agents, benzodiazepines, intravenous fluids, and vasopres-
sor support.

Over the following 36 hours, the patient’s condition 
improved with supportive care. By postoperative day 3, she 
was hemodynamically stable and afebrile. The patient was 
eventually discharged with adjustments to her medication 
regimen and advised to follow-up with psychiatry for ongo-
ing medication management.

DISCUSSION
The case presented involves a 43-year-old woman 

who developed serotonin syndrome following surgery in 
the setting of chronic and perioperative use of multiple 
serotonergic agents, including diphenhydramine at high 
doses. The development of serotonin syndrome in this 
context underscores understanding polypharmacy in the 
perioperative setting, especially with medications that 
modulate serotonin levels.

Serotonin syndrome occurs due to excess serotonin 
activity in the central nervous system and requires a plau-
sible mechanism as well as characteristic signs for diagno-
sis.1,2 It is often precipitated by the combination serotonin 
modulators, such as selective serotonin reuptake inhibi-
tors, serotonin-norepinephrine reuptake inhibitors, and 
opioids with serotonergic activity.1,9 In this case, diphen-
hydramine, asenapine, trazodone, and duloxetine were 
likely precipitants of serotonin toxicity through drug–drug 
interactions, potentiated by perioperative medications 
including fentanyl.1,10 The muscle rigidity, tachycar-
dia, and leukocytosis fit within the characteristic muscle 

hyperactivity, autonomic excitation, and altered mental 
status of serotonin syndrome.7

The diagnosis of serotonin syndrome is clinical and 
requires ruling out other diagnoses such as neurolep-
tic malignant syndrome, malignant hyperthermia, and 
sedative-hypnotic withdrawal.1,10 The Hunter Serotonin 
Toxicity Criteria are regarded as the most sensitive 
diagnostic tool for serotonin syndrome. In this patient, 
muscle rigidity, tachycardia, and elevated lactate levels 
aligned with the criteria, assisting the team to arrive at 
the diagnosis. However, perioperative conditions such 
as malignant hyperthermia, neuroleptic malignant syn-
drome, and withdrawal from sedative-hypnotics can 
mimic serotonin syndrome in their autonomic hyperac-
tivity. The serotonin syndrome can be distinguished by 
a history of multiple serotonergic medication usage and 
resolution upon discontinuation; its characteristic find-
ings of neuromuscular hyperactivity, such as tremor and 
hyperreflexia; and a lack of response to treatments for 
differential diagnoses.2

The primary treatment for serotonin syndrome is 
the discontinuation of serotonergic agents, along with 
supportive care such as intravenous fluids and vasopres-
sors for hypotension; benzodiazepines for agitation; and 
cyproheptadine, a serotonin antagonist, in severe cases.5,9 
In this case, the patient was managed with discontinua-
tion of her serotonergic medications, intravenous fluids 
and vasopressors, and benzodiazepines. Early recognition 
and intervention is important in serotonin syndrome, as 
symptoms resolve within 24–48 hours with appropriate 
management.5,10 The rapid improvement in our patient’s 
condition was consistent with the expected timeline.9 
For patients who do not improve with discontinuation 
of serotonergic agents and addition of benzodiazepines 
and supportive therapy, cyproheptadine is considered to 
be antidotal therapy through its serotonin antagonism, 
although its efficacy has not been established.2

Although diphenhydramine is recognized for its anti-
histamine and anticholinergic effects, at higher doses, 
it can inhibit presynaptic serotonin reuptake, contribut-
ing to elevated serotonin levels in the central nervous 
system.5,6 In this case, the use of high-dose diphenhydr-
amine likely exacerbated the patient’s risk for serotonin 
syndrome when combined with her other serotonergic  
medications. Due to the popular usage of serotonin- 
modulating medications for psychiatry and diphen-
hydramine as an antihistamine, this case highlights new  
widespread considerations in medication reconciliation.3,8

This case underscores the need for awareness of sero-
tonin syndrome, particularly in the perioperative period. 
Preoperative planning should involve a review of the 
patient’s medications and, given the increasing use of sero-
tonergic medication in psychiatry and continued wide-
spread use of diphenhydramine, clinicians must remain 
vigilant for the signs of serotonin syndrome.7 In patients 
on chronic serotonergic therapy, alternative analgesics 
and sedatives that do not increase serotonin levels should 
be prioritized.1 Future research should focus on manage-
ment of serotonergic medication polytherapy, with consid-
eration for medications administered perioperatively.
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