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Abstract

Serotonin syndrome, malignant hyperthermia, and neuroleptic malignant syndrome are life-threatening conditions with similar clinical pre-
sentations, all of  which may occur in post-operative patients. The rarity of  these conditions has limited their research as well as the ability to 
recognise and treat them effectively. We present the case of  a 61-year-old male who developed altered mental status, respiratory distress, fever, and 
haemodynamic instability following post-operative administration of  tramadol and meperidine. The differential diagnosis process and process 
of  elimination were used to diagnose this patient with serotonin syndrome. Chart review was used to review the details of  the case to write this 
report. Serotonin syndrome was eventually diagnosed in the context of  the symptoms following the administration of  2 serotonergic agents. The 
patient’s symptoms improved with supportive care and did not recur. This case is one of  the first published reports of  serotonin syndrome result-
ing from an interaction between tramadol and meperidine, highlighting the importance of  constant vigilance in the perioperative period when 
serotonergic agents are involved. The increased usage of  serotonergic antidepressants and Enhanced Recovery After Surgery protocols calling for 
serotonergic analgesics represent a significant and underrecognised potential for serotonergic multidrug interactions to occur.
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Main Points

• Serotonin syndrome (SS), malignant hyperthermia, and neuroleptic malignant syndrome are life-threatening conditions with similar clini-
cal presentations, all of  which may occur in post-operative patients.

• The increased usage of  Enhanced Recovery After Surgery protocols calling for serotonergic analgesics and the high rate of  serotonergic 
antidepressant prescriptions represent a significant and underrecognised potential for serotonergic multidrug interactions to occur.

• This case is one of  the first published reports of  SS resulting from an interaction between tramadol and meperidine, highlighting the 
importance of  constant vigilance in the perioperative period when serotonergic agents are involved.

Introduction

Serotonin syndrome (SS), malignant hyperthermia (MH), and neuroleptic malignant syndrome (NMS) are life-
threatening conditions with similar clinical presentations that arise in response to exposure to certain drugs. Rare 
occurrences of  these conditions have limited their research and the ability to recognise and treat them effectively. 
This report will present the case of  a post-operative patient in the post anaesthesia care unit (PACU) who developed 
SS secondary to the administration of  tramadol and meperidine. As Enhanced Recovery After Surgery (ERAS) 
protocols become more prevalent and antidepressant prescription rates rise, it has become more important than ever 
for a timely diagnosis of  SS. A written informed consent was obtained from the patient.
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Case Presentation

A 61-year-old male with an American Society of  
Anesthesiologists physical status II and a history of  Crohn’s 
disease presented for an exploratory laparotomy and repair 
of  enterocutaneous fistula. He was haemodynamically stable 
intraoperatively. He was placed on an ERAS Protocol which 
entailed multimodal analgesia and the placement of  bilateral 
transverse abdominal plane (TAP) catheter blocks for recovery.

In the PACU, he received fentanyl, cyclobenzaprine, and 
tramadol. He began to develop chills and was prescribed 
low-dose meperidine. He then developed diffuse erythema, 
hypotension, and respiratory distress. Transverse abdominal 
plane catheters were held. Given concern for anaphylaxis, 
his airway and skin were inspected. No oedema or urticaria 
were present. Lung examination revealed bilateral wheeze, 
which was treated successfully with supplemental oxygen and 
sequential ipratropium bromide—albuterol sulfate nebulis-
ers. He was also given diphenhydramine. His hypotension 
resolved with a phenylephrine infusion, which was discontin-
ued within 10 minutes of  initiation. He subsequently devel-
oped a fever, with a maximum temperature of  40˚C, rigors, 
altered mentation, hypertension, and tachycardia. Given the 
change in his status, there was a concern for SS versus MH 
versus septic shock. He was cooled with a cooling blanket and 
ice packs and was given IV acetaminophen. Cyproheptadine 
was ordered to be available at bedside; however, his symp-
toms gradually improved with supportive care. An A-line was 
placed, and an arterial blood gas, blood cultures, chemistry, 
and complete blood count were sent for analysis. Urine out-
put was monitored via a Foley catheter, and once stable, the 

patient was admitted to the intensive care unit for further 
monitoring. Blood cultures were negative, and all other blood 
work was within normal limits.

Discussion

Serotonin syndrome, MH, and NMS are life-threatening 
conditions that require prompt diagnosis and treatment. 
However, differentiating between them can be challenging as 
they all present with an altered mental status that progresses 
to neuromuscular symptoms, autonomic dysregulation, and 
hyperthermia.

The patient in our case first presented with hypotension, ery-
thema, and respiratory distress. These symptoms pointed to 
a differential diagnosis of  anaphylaxis, SS, MH, NMS, and 
septic shock (Figure 1). In our case, vasodilatory processes 
including anaphylaxis and septic shock were eliminated as 
the patient developed hypertension. Anaphylaxis became 
less likely as the patient did not develop urticaria or facial 
oedema.1 Sepsis was conclusively eliminated when blood 
cultures were negative.2 Neuroleptic malignant syndrome 
was eliminated as the patient was not on any known caus-
ative agents and had a rapid onset of  symptoms.3 Finally, the 
patient did not develop classic signs of  MH, including mus-
cle rigidity, trismus, rhabdomyolysis, and subsequent kidney 
failure.4 Serotonin syndrome was concluded as the diagnosis 
through this process of  elimination. While the patient’s ini-
tial hypotension was not consistent with the typical clinical 
presentation of  SS, serotonin is known to cause vasodila-
tion.5 Further, the disease process was self-limiting once the 
serotonergic agents were removed.

Acute Post-Opera�ve Symptoms: 
Altered Mental Status, Respiratory Distress, Fever

Hypotension Hypertension

Shock Hypermetabolic State

Wheeze and airway 
oedema � anaphylaxis

Source of infec�on �
sepsis

Rigidity, trismus, and 
rhabdomyolysis � MH

Fast Slow Rigidity and causa�ve 
agents present � NMS

Exclusion of thyroid 
abnormality, tremor and 

serotonergic agents 
present � SS

Figure 1. Flow diagram outlining a potential diagnostic process for post-operative symptoms of altered mental status, respiratory 
distress, and fever.
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There are many factors that put patients at an increased risk 
of  SS given current trends in anaesthesiology. Tramadol has 
grown increasingly popular as ERAS protocols calling for opi-
oid-sparing analgesia become more common. Additionally, 
antidepressant prescription rates have increased in the past 
2 decades, and patients may be less likely to report antide-
pressant use than use of  other medications.6,7 The increased 
implementation of  ERAS protocols and the increased anti-
depressant prescription rates may contribute to a continual 
increase in the use of  serotonergic agents, leading to more 
potential circumstances for SS to occur. This is one of  the 
first reports of  an interaction between tramadol and meperi-
dine resulting in SS, highlighting the importance of  vigilance 
regarding SS and other similarly presenting diseases in the 
perioperative period.

Conclusion

This is the first reported case of  SS induced by a tramadol 
and meperidine interaction. As ERAS protocols with trama-
dol grow in popularity and increasing numbers of  patients 
are prescribed antidepressants, it is imperative for providers 
to watch for SS in the perioperative period and be aware 
that patients may not report the selective serotonin reuptake 
inhibitors (SSRIs) they are taking.
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