
Delayed emergence after general anesthesia is a potentially life-threatening condition 
that affects the central nervous system function. Even without factors such as cerebrovas-
cular disease or drug-related side effects, delayed awakening following general anesthesia 
can pose a danger to the patient. Age, obesity, sex, comorbidities, surgical time, and post-
operative pain can all affect the time it takes to emerge from anesthesia [1]. 

Catatonia is a syndrome characterized by a lack of movement and communication and 
may also involve agitation, confusion, and restlessness. Catatonia is commonly associated 
with psychiatric disorders such as schizophrenia, mania, and depression. However, it has 
also been observed that certain medical conditions, such as hyponatremia, cerebral ve-
nous sinus thrombosis, and liver transplantation, can induce catatonia [2]. 

In our case, the patient experienced delayed recovery of consciousness, language, and 
motor response due to catatonia for several weeks following total elbow arthroplasty un-
der general anesthesia. The persistence of postoperative unconsciousness is of particular 
concern to anesthesiologists. We suggest that catatonia may be a potential cause of de-
layed emergence after general anesthesia. 
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Case Report

Background: Delayed emergence after general anesthesia may significantly affect a pa-
tient’s condition. We present the case of a patient who experienced prolonged delayed re-
covery of consciousness, language, and motor response due to catatonia after eight hours 
of total elbow arthroplasty under general anesthesia.  
Case: A 68-year-old woman with neuropsychiatric disorders and Parkinson’s disease did 
not respond adequately during recovery after more than eight hours of general anesthesia. 
Following the operation, the patient was semi-comatose and appeared to have nonconvul-
sive status epilepticus upon awakening from anesthesia. However, subsequent examina-
tions did not reveal any organic causes. The patient was subsequently diagnosed with cata-
tonia, treated, and discharged following gradual improvement. 
Conclusions: Although rare, patients taking psychiatric drugs for an extended period may 
experience delayed emergence after prolonged general anesthesia without identifiable 
causes. Catatonia should be considered in the differential diagnoses of these patients. 
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Case Report 

Written informed consent was obtained from the patient and 
her family for the publication of this case report. The Institutional 
Review Board (IRB) waived the review of this case report (IRB 
No. 202212007). This case report was written according to the 
recommendations of the CAse REport (CARE) guideline [3]. 

A 68-year-old woman (height: 162 cm, weight: 52 kg) under-
went scheduled total elbow arthroplasty under general anesthe-
sia. Her medical history included well-controlled diabetes, Par-
kinson’s disease, depression, anxiety, and dementia. She was tak-
ing valproate, olanzapine, quetiapine, donepezil, diazepam, 
levodopa, rasagiline, and pregabalin. Of these, only rasagiline 
was discontinued two weeks before surgery. Two years ago, she 
was admitted to a closed psychiatric ward after having experi-
enced delusions and intermittent drowsiness for one year. Fur-
thermore, she had undergone orthopedic surgery under general 
anesthesia five times in the last two years due to a distal humerus 
shaft fracture. No perioperative events occurred during the pre-
vious surgeries (Fig. 1). 

Before anesthesia induction, the patient could articulate her 

name and date of birth without showing any tremors associated 
with Parkinson’s disease. Her initial blood pressure was 145/86 
mmHg, and her heart rate was 78 beats/min. For induction, 1 mg/
kg of propofol, 0.2 µg/kg/min remifentanil, and 0.6 mg/kg of ro-
curonium were used. Anesthesia was maintained using desflu-
rane, remifentanil, and intermittent rocuronium while targeting a 
mean arterial pressure of 70 mmHg with invasive monitoring, a 
bispectral index (BIS) of 40–60, and a train-of-four (TOF) ratio of 
less than 30% throughout the surgery. We administered 70 mg of 
rocuronium from the start of anesthesia to the end of the surgery. 
The total anesthesia time was 510 min, and 3,100 ml of crystalloid 
was administered. Total urine output was 540 ml. During the sur-
gery, the patient’s mean arterial pressure was maintained at >  70 
mmHg by administering 5 mg of ephedrine bolus or 100 µg phen-
ylephrine bolus with continuous phenylephrine infusion at 0.4 
µg/kg/min. 

At the end of the operation, all anesthetics were stopped, and 
muscle relaxation was reversed with 200 mg of sugammadex. The 
patient had a TOF of 90% or higher and was able to breathe spon-
taneously, but her BIS repeatedly fell to 50–60 after increasing to 
90 or higher. When we opened her eyelids, her eyes were tightly 

Fig. 1. Timeline of patient’s operation history and medication.

Operation name
① Distal shaft humerus open reduction and internal fixation (2020.04.20)
② Distal shaft humerus open reduction and internal fixation (re-operation) (2020.04.24)
③ Distal shaft humerus open reduction and internal fixation (re-operation) (2020.05.04)
④ Ulnar nerve anterior transposition (2020.08.24) 
⑤ Metal removal, Ulnar nerve release operation (2021.05.12)
⑥ Total elbow arthroplasty (2022.09.19)
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closed and deviated left or downward. The patient remained 
semi-comatose, and her neck and right arm were stiff. Despite the 
administration of pain stimuli, the patient did not respond. At 
that time, the patient’s body temperature was 37.1°C, and arterial 
blood gas analysis was within the normal range. 

The patient’s mental status did not change over one hour after 
the operation; therefore, we consulted a neurologist and decided 
to perform computed tomographic angiography (CTA) for stroke 
evaluation while the patient remained intubated. However, CTA 
images did not reveal any obvious stroke. The patient was trans-
ferred to an intensive care unit. Three hours after the operation, 
the patient’s consciousness gradually improved from a semi-coma 
to a stupor. A neurologist suspected that prolonged anesthesia had 
caused toxic encephalopathy. 

On postoperative day (POD) 1, an electroencephalogram 
(EEG) revealed a focal seizure pattern from the left posterior tem-
poral area and diffuse cerebral dysfunction. A diffusion magnetic 
resonance imaging (MRI) scan performed on the same day 
showed a high signal on the diffusion-weighted image in the left 
parietal cortex, indicating subacute infarction (Fig. 2A). However, 
the neurologist believed that the patient’s decreased level of con-
sciousness was not due to subacute infarction. Despite this, the 
patient remained stuporous and continued to exhibit left-sided 
and downward eyeball deviations. To rule out postoperative epi-
leptic seizures, we started the patient on an anti-epileptic drug (le-
vetiracetam) and readministered Parkinson’s disease medications 
on POD 2. On that day, the patient could follow simple com-
mands, had stable vital signs, maintained self-respiration, and was 
extubated. However, on POD 3, she could only open her eyes 
when called, responded minimally to simple commands, and had 

a right-leg tremor. Her Glasgow Coma Scale score was 10 (E3, V3, 
and M4). 

Although brain MRI and EEG revealed no suspected lesions, 
the patient exhibited persistent aphasia, immobility, and unre-
sponsiveness. On POD 6, follow-up MRI and EEG scans showed 
that the lesion in the left parietal cortex remained unchanged (Fig. 
2B) compared to the previous diffusion-weighted image taken on 
POD 1. However, an extra-axial enhancing mass with T2 weight-
ed image high/T1 weighted image iso signal intensity, as well as 
diffusion restriction, suggesting meningioma with a diameter of 
1.3 cm, was seen along the left frontal convexity (Fig. 2C). Al-
though this patient had a meningioma, it was unlikely that this 
condition would result in neurological symptoms. A neurologist 
performed a follow-up EEG under the suspicion of hypoactive 
delirium and epileptic seizure. No epileptiform discharges were 
observed on her EEG on POD 6, but her unresponsiveness per-
sisted. Finally, the patient was diagnosed with psychosomatic 
catatonia and was transferred to the psychiatric department. The 
patient was transferred to a general ward on POD 11. Her symp-
toms improved after receiving a lorazepam injection, and she 
showed normal EEG findings on POD 22 (Table 1). 

On POD 23, the patient was mentally alert but continued to ex-
hibit little spontaneous speech or activity. As the patient had 
slightly improved with lorazepam, the psychiatrist planned elec-
troconvulsive therapy (ECT) on POD 60. After undergoing five 
rounds of ECT, the patient could make eye contact, walk with a 
walker, and respond to simple commands. The patient’s rigidity 
and cognitive function improved, and she was discharged from 
the hospital on POD 93 with outpatient follow-up. 

Fig. 2. Brain magnetic resonance image taken on (A) POD 1 and (B, C) POD 6. (A, B) The high signal intensity, indicated by the white arrow, 
highlights the area of restricted diffusion, suggesting a subacute infarction. (C) An extra-axial enhancing mass with high T2-weight ed image/T1-
weighted image intensity and diffusion restriction, indicated by the white arrow, suggesting a meningioma, measuring 1.3 cm in diameter, was 
seen along the left frontal convexity. POD: postoperative day.
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Table 1. Postoperative Neurologic Examination of the Patient

POD CT MRI EEG GCS
1 An approximately  1.3 cm 

meningioma of the left fron-
tal convexity has been ruled 
out. 

Rule out acute to subacute infarc-
tion in the left parietal cortex

Classification: Abnormal III (drowsy) 7

Focal seizure disorder and diffuse cerebral dysfunc-
tion arise from the left posterior temporal area.

(E2; V2; M3)

2 Classification: Abnormal III (drowsy) 7
Focal seizure disorder arising from the left posterior 

temporal area and diffuse cerebral dysfunction.
(E2; V2; M3)

6 Focal tiny acute infarction in the 
left parietal cortex.

Classification: Abnormal II (drowsy) 10

Rule out left frontal meningioma. 
(1.5 x 1.2 x 1.2 cm)

Bi-regional cerebral dysfunction in both frontal area 
and diffuse cerebral dysfunction.

(E3; V3; M4)

No epileptiform discharges were seen.
7 Classification: Abnormal II (drowsy) 10

Bi-regional cerebral dysfunction in both frontal area 
and diffuse cerebral dysfunction.

(E3; V3; M4)

No epileptiform discharges were seen.
8 Classification: Abnormal II (drowsy) 13

Bi-regional cerebral dysfunction in both frontal area 
and diffuse cerebral dysfunction.

(E4; V4; M5)

No epileptiform discharges were seen.
15 Classification: Abnormal I (awake) 15

This EEG suggests diffuse cerebral dysfunction. (E4; V5; M6)
No epileptiform discharges were seen.

22 Classification: Normal EEG (awake) 15
It is a normal EEG. (E4; V5; M6)
No epileptiform discharges were seen.

POD: post-operative day, CT: computerized tomography, MRI: magnetic resonance imaging, EEG: electroencephalogram, GCS: Glasgow Coma 
Scale, E: eye response, V: verbal response, M: motor response.

Discussion 

Our patient, who was taking medications for mental illness and 
Parkinson’s disease, experienced delayed awakening and was in a 
semi-comatose state after prolonged surgery. Several examina-
tions were initially performed to exclude organic causes of mental 
status changes; however, no evident lesions were found. The pa-
tient’s condition subsequently improved after receiving treatment 
for catatonia in the neurological and psychiatric departments. 

Unresponsiveness during recovery from general anesthesia can 
have various etiologies. After excluding anesthesia-related com-
plications and cardiovascular and electrolyte abnormalities, psy-
chogenic causes should be considered [4]. Prolonged postopera-
tive coma is relatively rare, with estimates of 0.005%–0.08% after 
general surgery [5]. Postoperative coma is independently correlat-
ed with old age, urgent surgery, pre-existing brain injury, periop-
erative hypotension, postoperative organ failure, and infection. In 
this patient, CTA and MRI showed a left parietal lobe microin-
farct and left frontal meningioma that was unlikely to cause neu-

rological symptoms. EEG showed a focal seizure wave from the 
left posterior temporal area and diffuse cerebral dysfunction, sug-
gesting an epileptic seizure. After administering anti-epileptic 
medications, the follow-up EEG on POD 23 was normal, but the 
patient’s decreased mental status persisted. However, laboratory 
tests and imaging did not reveal any abnormalities. 

In the initial postoperative period, the patient presented with a 
stuporous mental state that led us to consider hypoactive delirium 
as a possible cause. Hypoactive delirium is common, accounting 
for 50% of all postoperative delirium [6]. It typically manifests 
within minutes to hours after the patient regains consciousness, 
and the EEG shows a slowing pattern. However, our patient did 
not regain consciousness after surgery and showed a seizure pat-
tern on the EEG, leading us to exclude hypoactive delirium as a 
possibility. 

Importantly, the patient was taking levodopa and rasagiline for 
Parkinson’s disease. Rasagiline was discontinued two weeks before 
surgery, so neuroleptic malignant syndrome (NMS) can be con-
sidered a differential diagnosis. NMS is a severe disorder caused 
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by an adverse reaction to medications with dopamine receptor 
antagonist properties or the rapid withdrawal of dopaminergic 
drugs. The symptoms of NMS include fever, muscle rigidity, and 
altered mental status [7]. However, NMS seems unlikely since our 
patient discontinued rasagiline two weeks before surgery and con-
tinued to take levodopa until the surgery. Additionally, our patient 
did not present with a fever, so we were able to rule it out.  

Our patient’s responses during the recovery phase of anesthesia, 
such as left-sided and downward eyeball deviations, neck and arm 
stiffness, and loss of pain response, are presumed to be manifesta-
tions of nonconvulsive status epilepticus (NCSE). NCSE is a type 
of status epilepticus characterized by the absence of prominent 
motor activity, instead presenting with symptoms such as stupor, 
staring, and unresponsiveness. NCSE can develop in patients with 
various clinical diagnoses, including hypoxic-anoxic encephalop-
athy, cancer, autoimmune disorders, drug toxicity, pregnancy, in-
fections, alcohol intoxication or withdrawal, and central nervous 
system lesions. NCSE shows symptoms similar to catatonia; there-
fore, the differential diagnosis should be made cautiously using 
EEG clues [8]. Early diagnosis and treatment are important be-
cause NCSE can result in permanent neurological sequelae. Con-
tinuous EEG recordings play a crucial role in patient prognosis. 
Although the patient had a seizure pattern on EEG from the end 
of anesthesia until POD 22, she remained unresponsive even after 
the EEG became normal, and the psychiatrist diagnosed her with 
stuporous catatonia. 

Catatonia is classically associated with mental illness but can 
also occur in medical and neurological disorders. In the fifth edi-
tion of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5), the current diagnostic criteria for catatonia require the 
presence of three or more of the following symptoms: stupor, 
waxy flexibility, catalepsy, mutism, posturing, negativism, stereo-
types, mannerisms, grimacing, agitation, echopraxia, and echola-
lia. The pathophysiology of catatonia is not fully understood but 
is thought to be related to aberrant neuronal activity in different 
motor pathways and defective neurotransmitter regulation. One 
hypothesis suggests that dysregulation of γ-aminobutyric acid 
(GABA)-A, glutamate, and dopamine neurotransmitter systems 
may be a possible cause [2]. Catatonia has also been associated 
with many medications, including benzodiazepine-derived medi-
cines, and can occur due to the toxic effect of drugs or withdrawal 
from them [9]. It is speculated that prolonged use of these medi-
cations increases GABA activity and that discontinuation may in-
crease excitatory neurotransmission, leading to catatonia [2]. In 
addition, drugs used in general anesthesia, including inhalation 
anesthetics, act on GABA receptors [10]. It is still unclear whether 

general anesthesia directly triggers the occurrence of catatonia. 
Therefore, in our patient’s case, it is likely that multiple factors, 
such as using anesthetic drugs for a prolonged period, surgical 
stimulation-induced neuroinflammation, and psychiatric history, 
act in a complex manner to induce catatonia. Additionally, more 
than 75% of catatonia cases are related to abnormalities in brain 
imaging, and diffuse white matter lesions have been observed in 
many cases [11]. In our case, the patient showed subacute infarc-
tion in the parietal cortex on diffusion MRI. 

Catatonia is initially treated with lorazepam. If this is ineffec-
tive, ECT is considered a secondary treatment. ECT is the defini-
tive treatment for catatonia that involves providing patients with 
short electrical brain stimulation under anesthesia. It has been 
proven effective in treating catatonia, especially when initiated 
early. If ECT is not available, glutamate antagonists and anti-epi-
leptics can be used. In addition, atypical antipsychotic agents can 
be administered along with lorazepam [12]. Our patient showed a 
slight improvement when treated with lorazepam, but after ECT, 
the patient could make eye contact, engage in short communica-
tion, and ambulate using a walker. 

The reported cases of postoperative catatonia vary depending 
on the type of surgery and patient history, and it is potentially 
more common after liver transplantation than in other general 
surgery cases [2]. Chacko et al. [13] reported a suspected case of 
catatonia in a 64-year-old woman who had emerged without inci-
dent but lost consciousness and became unresponsive after a few 
minutes. Under suspicion of catatonia, midazolam 3 mg was ad-
ministered, and she regained consciousness after 10 min. 

Risk factors for catatonia include bipolar disorder, autism, 
schizophrenia, major depressive disorder, and mixed psychiatric 
disorders. Our patient had Parkinson’s disease and depression and 
had been taking many medications, including diazepam, for three 
years. These factors are thought to have contributed to the devel-
opment of catatonia, as the drug was discontinued the day before 
surgery [2]. In addition, she appeared to have NCSE on awaken-
ing from anesthesia due to long-term surgery, and the catatonia 
persisted afterwards. It is difficult to exclude the possibility of a 
combination of NCSE and catatonia, as the EEG showed seizure 
waves until POD 22. 

In conclusion, anesthesiologists should know the patient’s med-
ication and history before surgery. Although uncommon, in pa-
tients who have been taking psychiatric drugs for a long time, 
catatonia should be considered a differential diagnosis if there is 
no response and delayed awakening after general anesthesia with-
out any organic causes. 

387https://doi.org/10.4097/kja.23034

Korean J Anesthesiol 2023;76(4):383-388

https://doi.org/10.4097/kja.23034


Funding 

None. 

Conflicts of Interest 

No potential conflict of interest relevant to this article was re-
ported. 

Data Availability 

Data sharing not applicable to this article as no datasets were 
generated or analyzed during the current study.

 

Author Contributions 

Sungwon Baek (Conceptualization; Visualization; Writing – origi-
nal draft; Writing – review & editing) 
Min Hee Heo (Data curation; Writing – original draft; Writing – 
review & editing) 
Kyung Woo Kim (Investigation; Visualization) 
Sang Il Lee (Conceptualization) 
Kyung-Tae Kim (Formal analysis) 
Jang Su Park (Data curation) 
Won Joo Choe (Formal analysis) 
Jun Hyun Kim (Writing – review & editing) 
Ji Yeon Kim (Conceptualization; Formal analysis; Supervision; 
Writing – original draft; Writing – review & editing) 

ORCID 

Sungwon Baek, https://orcid.org/0009-0001-0564-0010
Min Hee Heo, https://orcid.org/0000-0002-2469-8445
Kyung Woo Kim, https://orcid.org/0000-0003-1447-9385
Sang Il Lee, https://orcid.org/0000-0003-0315-1659
Kyung-Tae Kim, https://orcid.org/0000-0002-3032-8109
Jang Su Park, https://orcid.org/0000-0002-6125-1079
Won Joo Choe, https://orcid.org/0000-0001-7564-9451
Jun Hyun Kim, https://orcid.org/0000-0002-9466-8399
Ji Yeon Kim, https://orcid.org/0000-0002-4686-5638

References 

1. Misal US, Joshi SA, Shaikh MM. Delayed recovery from anes-
thesia: a postgraduate educational review. Anesth Essays Res 
2016; 10: 164-72.

2. Edinoff AN, Kaufman SE, Hollier JW, Virgen CG, Karam CA, 
Malone GW, et al. Catatonia: clinical overview of the diagnosis, 
treatment, and clinical challenges. Neurol Int 2021; 13: 570-86.

3. Riley DS, Barber MS, Kienle GS, Aronson JK, von Schoen-An-
gerer T, Tugwell P, et al. CARE guidelines for case reports: expla-
nation and elaboration document. J Clin Epidemiol 2017; 89: 
218-35. 

4. Thomas E, Martin F, Pollard B. Delayed recovery of conscious-
ness after general anaesthesia. BJA Educ 2020; 20: 173-9. 

5. Rabinstein AA. Neurologic disorders and anesthesia. In: Ami-
noff ’s Neurology and General Medicine. 6th ed. Edited by Ami-
noff MJ, Josephson SA: Massachusetts, Academic Press Publish-
er. 2021, pp 979-89. 

6. Meagher D. Motor subtypes of delirium: past, present and fu-
ture. Int Rev Psychiatry 2009; 21: 59-73.

7. Berman BD. Neuroleptic malignant syndrome: a review for neu-
rohospitalists. Neurohospitalist 2011; 1: 41-7.

8. Volle DC, Marder KG, McKeon A, Brooks JO, Kruse JL. 
Non-convulsive status epilepticus in the presence of catatonia: a 
clinically focused review. Gen Hosp Psychiatry 2021; 68: 25-34. 

9. Lander M, Bastiampillai T, Sareen J. Review of withdrawal cata-
tonia: what does this reveal about clozapine? Transl Psychiatry 
2018; 8: 139.

10. Woll KA, Zhou X, Bhanu NV, Garcia BA, Covarrubias M, Miller 
KW, et al. Identification of binding sites contributing to volatile 
anesthetic effects on GABA type A receptors. FASEB J 2018; 32: 
4172-89.

11. Haroche A, Rogers J, Plaze M, Gaillard R, Williams SC, Thomas 
P, et al. Brain imaging in catatonia: systematic review and direc-
tions for future research. Psychol Med 2020; 50: 1585-97.

12. Beach S, Francis A, Fricchione G. Neuropsychiatry of catatonia 
clinical implications. Psychiatric Times 2019; 36: 11-13+17.

13. Chacko C, Paul J, Li Y, Bhaskaran S. Catatonia after routine or-
thopaedic surgery. Int J Anesthesiol 2009; 23.

https://doi.org/10.4097/kja.23034388

Baek et al. · Catatonia after general anesthesia

https://doi.org/10.4103/0259-1162.165506
https://doi.org/10.4103/0259-1162.165506
https://doi.org/10.4103/0259-1162.165506
https://doi.org/10.4103/0259-1162.165506
https://doi.org/10.3390/neurolint13040057
https://doi.org/10.3390/neurolint13040057
https://doi.org/10.3390/neurolint13040057
https://doi.org/10.3390/neurolint13040057
https://doi.org/10.1016/j.jclinepi.2017.04.026
https://doi.org/10.1016/j.jclinepi.2017.04.026
https://doi.org/10.1016/j.jclinepi.2017.04.026
https://doi.org/10.1016/j.jclinepi.2017.04.026
https://doi.org/10.1016/j.jclinepi.2017.04.026
https://doi.org/10.1016/j.bjae.2020.01.007
https://doi.org/10.1016/j.bjae.2020.01.007
https://doi.org/10.1016/j.bjae.2020.01.007
https://doi.org/10.1080/09540260802675460
https://doi.org/10.1080/09540260802675460
https://doi.org/10.1080/09540260802675460
https://doi.org/10.1177/1941875210386491
https://doi.org/10.1177/1941875210386491
https://doi.org/10.1177/1941875210386491
https://doi.org/10.1016/j.genhosppsych.2020.11.008
https://doi.org/10.1016/j.genhosppsych.2020.11.008
https://doi.org/10.1016/j.genhosppsych.2020.11.008
https://doi.org/10.1016/j.genhosppsych.2020.11.008
https://doi.org/10.1038/s41398-018-0192-9
https://doi.org/10.1038/s41398-018-0192-9
https://doi.org/10.1038/s41398-018-0192-9
https://doi.org/10.1096/fj.201701347r
https://doi.org/10.1096/fj.201701347r
https://doi.org/10.1096/fj.201701347r
https://doi.org/10.1096/fj.201701347r
https://doi.org/10.1017/s0033291720001853
https://doi.org/10.1017/s0033291720001853
https://doi.org/10.1017/s0033291720001853
https://www.psychiatrictimes.com/view/neuropsychiatry-catatonia-clinical-implications
https://www.psychiatrictimes.com/view/neuropsychiatry-catatonia-clinical-implications
https://ispub.com/IJA/23/1/8199
https://ispub.com/IJA/23/1/8199
https://doi.org/10.4097/kja.23034

	Case Report 
	Discussion
	Funding
	Conflicts of Interest 
	Data Availability 
	Author Contributions
	ORCID
	References

