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Abstract: We report a case of severe/fulminant psychosis in an intellectually disabled healthy teenage female operated for the fracture 

shaft of the femur after post polio residual para-paresis under spinal anaesthesia. For intra-operative sedation, injection ketamine was 

used in subanaesthetic doses following midazolam premedication. Postoperatively she developed severe psychosis for which injection 

diazepam and midazolam were unsuccessful to manage the psychological crisis.  Finally, ketamine induced unmanageable fulminant 

psychosis was controlled by injection haloperidol. 
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1. Introduction  
 
Psyhological reactions following ketamine anesthesia is not 
an uncommon issue, usually evident when the medication 
wears off. The “emergence reactions” have described a form 
of neurocognitive impairment, including confusion, 
hallucinations or psychosis or delirium or, agitation, and 
muscle tremors.  Exaggerated psychiatric symptoms are 
matters of serious concern for the patient as well as treating 
physician.  Chain of events following cognitive dysfunction 
lead to the grave consequences requires urgent attention 
careful consideration and management.    
 
Ketamine, recognized as a potent psychedelic drug, 
provokes imaginative, dissociative states, and psychotic 
symptoms as well as severely impairs semantic and episodic 
memory when used in sub-anesthetic doses, owing to its 
NMDA-antagonistic action [1,2]. Being competitive 
antagonist of NMDA receptor; contributes to the 
physiopathology of behavioral effects in healthy humans. 
Usually, drug induced psychoactive side effects are less 
apparent and controlled with psychological support and 
consolation. Severe form of psychotic symptoms requires 
various pharmacological interventions.   
 
2. Case History 
 
A well built (≈50kg) 17 years old female was posted for 
orthopaedic surgery for fracture shaft of femur. She had post 
polio residual paraparesis with intellectual disability. She 
was looking comfortable and following commands. The 
above mentioned patient was planned for CRIF with inter-
trochanteric nailing under spinal anaesthesia. 
 
She was planned for surgery under Spinal anaesthesia by the 
consultant anesthetist.  All the monitors (pulse-oximeter for 
pulse rate & oxygen saturation, NIBP & ECG) were attached 
and Inj midazolam 1.5 mg was given intravenously as a 
premedication for sedation and amnesia. Preloading was 
done with 10 ml/kg of ringer lactate solution. Under all 
aseptic precautions L3-4 intervertebral space was identified 
and spinal needle was inserted, after the free flow of CSF 
Bupivacaine (12.5 mg) Injection was given in the 
subarachnoid space.  
 

Adequate anaesthesia was achieved and surgery was started. 
As the patients’ IQ was subnormal, she was unable to stay in 
a neutral position on the operating table and became restless 
after an hour time. Inj midazolam was repeated 1.5 mg i.v 
but the patient could not be sedated properly.  Inj ketamine 
in the dose of 0.5mg/kg was given and repeated when 
required, to sedate and anesthetize her properly. 
 
A total dose of 50 mg ketamine was used to sedate during 
the entire surgery (2.5 hours). After completion of surgery 
patient was shifted to post-op room with normal vitals. She 
was comfortable in the post-op room, but started un-
consolable cry and agitation after some time 
 
Injection ketorolac 30 mg was given for pain relief. But she 
was still agitated, delirious and crying. Injection midazolam 
2mg was given, but there was no improvement in her 
condition. She was still crying and shouting continued, 
Injection diazepam 10 mg was also given slowly 
intravenously. In spite of all efforts, she was agitated yet 
again just after 15 minutes of injection diazepam. Enough 
time (>3 hrs) was elapsed between the ketamine medication 
and continuous uncontrolled psychological distress. 
Suspecting a schizophrenic, psychotic spell consultant 
anesthetist advised for haloperidol injection. The patient 
responded immediately to the slow intravenous Injection of 
Haloperidol 5.0 mg. There was rapid improvement in the 
patient’s condition with the prompt control over agitation 
and crying. She was monitored in the post-op room for next 
one hour and was shifted to ward with normal mental 
functions and stable vital parameters.  
 

3. Discussion 
Ketamine and phencyclidine (PCP) induced neurologic 
conditions are not an infrequent occurrence in clinical 
setting [3, 4]. The anesthetic drug, ketamine has many 
appealing properties in awkward clinical scenarios. In 
anaesthetic practice it is commonly used in pediatric 
population for induction, maintenance and procedural 
sedation, and analgesia. In adult patients ketamine is used as 
a sort of rescue medicine for induction of anaesthesia in 
hypotensive (shock) patients in emergency or 
supplementation of regional anaesthesia after weaning off 
the effects of neuraxial blockade. It is seen that ketamine 
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induced psychotic symptoms are most commonly observed 
in adult patients [5].   
 

In spite of its diverse uses in the field of aesthetic practice 
the subanesthetic doses of ketamine could produce the 
behavioral symptoms and cognitive deficits even in normal 
volunteers. 
 

Noncompetitive NMDA glutamate receptor antagonists 
can produce a transient state of NMDA receptor 
hypofunction (NRH) in the brain, a mechanism that could be 
pychotogenic and can lead to schizophrenia-like symptoms 
[1, 6]. Thus, glutamate abnormalities may disturb brain 
function and underpin psychotic symptoms and cognitive 
impairments [7].                               Furthermore the glutamate 
hypothesis proposed by Goff & Coyle [8], which is one of the 
leading neuro-chemical theories of schizophrenia, suggests 
that phencyclidine and other glutamate antagonist drugs 
induce symptoms similar to those of schizophrenia. [8]  
 
Effect analysis of ketamine using proton magnetic resonance 
spectroscopy (1H-MRS) has found an increase in cortical 
glutamate and glutamine levels in the anterior cingulated 
cortex [9]. 

 
The unwanted affective symptoms and cognitive deficits 
produced by ketamine have different quantitative and 
qualitative responses. The acute ketamine administration is 
considered widely as a valid model of positive, negative and 
cognitive symptoms of schizophrenia as the delta power is 
increased after acute ketamine administration. [10] 
 
Therefore, considering the schizophrenic side effect, 
Haloperidol, a typical antipsychotic was considered. It 
controls the symptoms of acute psychosis, aggression, 
agitation by increasing glutamate release in striatum and 
prefrontal cortex. This elevation in glutamate may explain 
the ability of haloperidol to reverse the behavioral alterations 
elicited by NMDAR antagonists like ketamine [Fig.1]. [11, 12]  
 
Recent evidence, suggests that most of the currently known 
NMDA antagonists have a broader receptor profile than 
originally thought [12]. Besides exerting an antagonistic 
effect on NMDA receptors, they have agonistic effects on 
dopamine D2 receptors. Haloperidol being    a D2 antagonist 
may counteract the disruptive effects of ketamine on psycho-
physiological parameters. Oranje et al [12] has found that the 
disruptive effects of ketamine on processing negativity could 
be prevented by pre-treatment with Haloperidol.  
 
Thus haloperidol may be used as a preferred drug in patients 
with ketamine induced acute psychosis. Use of haloperidol 
to treat ketamine induced psychosis has also been supported 
by other case reports [13]. The authors also suggest injection 
haloperidol should also be the part of armamentarium of 
emergency drugs kept in post operative room to control the 
schizophrenia like side effects of drugs.  Furthermore, the 
health provider need to be aware its side effects and 
limitations before use. Caution is required in the special 
situation of bipolar disorder, mania, seizure, last trimester of 
pregnancy & lactation, and heart or thyroid disease [14]. 
 

However, further studies and research are recommended to 
have a better understanding of the mechanisms involved, as 
it is also pointed out to be having risk of arrhythmia, 
hypotension and sudden cardiac death, etc especially at 
higher dosages and in elderly patients.  
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Figure 1: Haloperidol reverses the ketamine induced NMDAR antagonism by increasing glutamate concentration and 

antagonizes D2 receptor 
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