Case Report
Psychogenic Coma After Use of General Anesthesia
for Ethmoidectomy
JOSEPH

G. WEBER, M.D.,

ALAN J. CUNNIEN, M.D., MICHAEL

Failure of a patient to awaken promptly after use of
general anesthesia may be due to various causes, including medication-related effects, neurologic insults,
or metabolic disturbances. Herein we describe a 49year-old woman with a history of depression, for
which she was receiving treatment, who did not
awaken promptly after use of general anesthesia for
ethmoidectomy. Results of neurologic examinations
were normal, as were laboratory tests and radiologic
Failure of a patient to awaken promptly after use of general
anesthesia may be due to various causes, the most common
of which is residual drug effect. lather common causes are
neurologic and metabolic abnormalities.' Some of these
may be life-threatening if untreated; thus, rapid determination of the cause of the patient 's failure to awaken after use
of general anesthesia is important, as is appropriate therapeutic intervention.'
In this report, we describe a 49-year-old woman who
failed to awaken promptly after use of general anesthesia for
ethmoidectomy. A psychologic disturbance was the likely
cause.

REPORT OF CASE
A 49-year-old woman underwent a general medical examination and sought treatment of severe headaches and facial
pain. During a 2-week period, she was assessed by members
of the departments of internal medicine, neurology, psychiatry, gynecology, and otolaryngology. Results of laboratory
and radiologic tests were unremarkable except for computed
tomographic (CT) evidence of sinusitis, which was the presumptive cause of her severe headaches and facial pain.
Ethmo idectomy was scheduled on an outpatient basis.
The patient's medical history was remarkable for recurrent sinus infections treated with antibiotics , cervical
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studies. Six hours after completion of the operation,
the patient spontaneously awakened. We hypothesize
that she underwent a transient, self-limited period of
dissociation related to unresolved grief due to the recent death of a family member.
(Mayo Clin Proc 1996; 71:797-800)
CT =computed tomographic; EEG =electroencephalography;
IV = intravenously; PACU = postanesthesia care unit

myalgias , and distant pulmonary coccidioidomycosis. Her
surgical history included appendectomy, thoracotomy and
lung biopsy, partial hysterectomy, release of Dupuytren's
contracture, transfer of an ulnar nerve , face-lift, and breast
augmentation; all these procedures were performed at institutions other than Mayo Clinic. Operative and anesthetic
records of her care related to previous operations were unavailable. Her daily oral preoperative medications included
estrogen; trazodone, 50 mg at bedtime; paroxetine, 20 mg for
4 weeks before the surgical procedure; and zolpidem, 2.5 mg
at bedtime during the past year.
The patient underwent a psychiatric assessment because
of recurrent depressive symptoms slightly worsened by the
death of her stepson 6 months previously. These symptoms
included apathy, social withdrawal , feelings of helplessness ,
lethargy, loss of appetite, insomnia , and weight loss. She
had no suicidal ideation and had never attempted suicide.
No psychosis was evident. At the time of her psychiatric
assessment, she had been taking paroxetine, 20 mg daily at
bedtime, for 2 weeks. She thought that her depressive symptoms were diminishing. She was instructed to consider
psychotherapy and to adjust the dose of paroxetine by 10-mg
increments if her depression did not continue to decrease.
On physical examination, the patient was 170 em tall and
weighed 55 kg. Her blood pressure was 100nO mm Hg, and
her heart rate was regular at 64 beats/min. Preoperatively,
she was oriented, and her behavior was appropriate; however, she stated that she was anxious. She related that during
three of her previous operations with use of general anesthetic agents, she had "awakened" during the middle of the
procedure. She was unable to elaborate.
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Preoperatively, a cannula was inserted intravenously
(IV), and the patient was given midazolam, 6 mg IV in 1-mg
increments, for 60 minutes. She received oxygen, 2 L/min,
through the nasal cannula and was continuously monitored
with pulse oximetry. Arterial oxygen saturation exceeded
95%. She was sedate yet easily arousable. She was able to
move herself from the transportation cart to the operating
room table without difficulty.
Anesthesia was induced with fentanyl, 100 ug IV, and
propofol, 140 mg IV titrated until the patient lost consciousness. Intubation of the trachea was facilitated with
rocuronium, 30 mg IV. Anesthesia was maintained with
propofol, 140 ug/kg per minute IV; 60% nitrous oxide;
fentanyl, 150 ug IV; and 0.3% isoflurane in oxygen. Neuromuscular block as guided by ulnar nerve stimulation was
maintained with rocuronium, 20 mg administered IV in divided doses. Anesthesia proceeded uneventfully. The
patient's blood pressure ranged from 85/50 to 115/70 mm
Hg, heart rate ranged from 55 to 75 beats/min, arterial oxygen saturation by pulse oximetry exceeded 97%, and endtidal carbon dioxide tension ranged from 29 to 39 mm Hg
with use of mechanical ventilation.
The surgical procedure involved microscopic left complete ethmoidectomy, left middle meatal antrostomy, and
facial scar revision. No technical difficulties were encountered during the procedure, and no cerebrospinal fluid drainage or continued bleeding was evident.
The anesthetic agents were administered for 150 minutes. Neuromuscular block was reversed from four equal
twitches of ulnar nerve train-of-four stimulation with
edrophonium, 30 mg, and glycopyrrolate, 0.6 mg administered IV. The patient began to breathe spontaneously at a
rate of 15 breaths/min, the tidal volume was greater than 500
mL, and the end-tidal carbon dioxide was 39 mm Hg. She
did not open her eyes or squeeze her hands to verbal command, but she did have an intact gag reflex. After her
oropharynx was suctioned, the tracheal tube was removed.
She was then transported to the postanesthesia care unit
(PACU).
The patient's hemodynamic factors, respiration, oxygenation (as assessed by pulse oximetry), and tympanic membrane temperature were satisfactory in the PACU. She did
not seem to be in pain or any other distress. She was
observed in the PACU for approximately an hour before
additional attempts were made to arouse her. The patient did
not respond to verbal prompts or noxious stimuli. Ulnar
nerve train-of-four and 50-Hz tetanic stimulations with 60
rnA for 5 seconds revealed no residual neuromuscular block.
A neurologic examination performed by the attending anesthesiologist disclosed no focal deficits, abnormal tone, or
abnormal posturing of the patient. Her eyes were open; her
pupils were 4 mm bilaterally and reacted directly and con-
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sensually to light. Ophthalmoscopy revealed flat optic disks,
with no evidence of papilledema.
Flumazenil, 0.1 mg, was administered IV two times to
reverse any possible residual effects of the midazolam given
3 hours earlier. The patient soon began to pant at a rate of 40
breaths/min, although she still was unresponsive. Propofol,
40 mg, was given IV for sedation, and her respiratory rate
decreased to 16 breaths/min. Her clinical status was unchanged. Physostigmine, 0.5 mg, was administered IV to
reverse any slight central anticholinergic effects of the
glycopyrrolate given earlier. Her clinical status was still
unchanged. The anesthesia drug box was examined for
evidence of unintentional administration of other medications, but no such error had occurred.
Blood samples were withdrawn for arterial blood gas
analysis, glucose level, and electrolyte concentrations. Arterial blood gas analysis revealed a partial pressure of oxygen
of 110 mm Hg, a partial pressure of carbon dioxide of 27 mm
Hg, a pH of 7.58, a bicarbonate concentration of 26 mEq/L,
and a hemoglobin concentration of 12 g/dL. The glucose
concentration was 108 mg/dL. Electrolyte concentrations
were within normal limits except for potassium, which was
3.7 mEq/L (normal, 3.8 to 5.0).
The patient's husband was informed about her postoperative course. He was with her for about 5 minutes, but her
condition did not seem to change. The nurse in the PACU
reported that tears formed in the patient's eyes while he was
observing her, but no other medical staff noted tears.
An emergency CT scan of the head was performed without use of contrast medium. No bleeding, thrombosis, mass
effect, infarction, or intracranial air was evident.
A staff neurologist examined the patient. She did not
respond to voice. Her eyes were open but closed mildly to
threat. The patient responded minimally to deep pain.
Doll's eye movements were suppressed. Cranial reflexes
were intact. Deep tendon reflexes and Babinski's tests were
normaL Muscle tone was normal; no waxy flexibility was
evident in the limbs.
The patient was transferred by ambulance and admitted to
a monitored ward in a Mayo-affiliated hospitaL Arrangements were made for electroencephalography (EEG) to be
performed, but before this could be done, she awakened
spontaneously within a few seconds. Urinary incontinence
was noted. She opened her eyes and said that she was fine.
This return to consciousness occurred approximately 6 hours
after completion of the operation. Findings on a neurologic
examination were normal. She had no recollection of the
events perioperatively until her awakening. She seemed
relieved, for-as she stated-she had been having a conversation with her recently deceased stepson, and he had told
her to "snap out of it." She said she was glad that she finally
had a chance to say good-bye to him.
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The results of a screen for drug abuse were normal. An
EEG obtained the next morning showed an ex rhythm of 9 to
I I cycles per second with no slow or epileptiform waves.
Findings on a psychiatric assessment, performed by the psychiatrist who had examined the patient 2 weeks before the
operation, were again thought to be consistent with depression. Use of trazodone, 50 mg administered orally at bedtime, was resumed. The patient had no suicidal ideation, and
she was dismissed from the hospital 48 hours after the
completion of her operation. Outpatient psychotherapy was
arranged. At 5-week follow-up, her depression had decreased. No other psychiatric derangement was evident.
She has not undergone additional surgical treatment.
DISCUSSION
Unexpected delayed awakening after use of general anesthesia has a plethora of causes.!" Medication-related causes
include residual anesthesia, residual neuromuscular block,
surreptitious or unintentional drug administration, and idiosyncratic reaction to medications.l" Neurologic causes include hypoxemic encephalopathy, seizure or postictal state ,
central vein thrombosis, cerebral hemorrhage, cerebral
infarction, reflexive syncope, or pneumoencephalopathy
from unintended surgical ingress through the dura mater.t?
Hypoglycemia, hypercapnia, hypothermia, hypocalcemia,
and hypennagnesemia are metabolic causes.'?
Our patient had a 6-hour course of delayed awakening
after an otherwise uncomplicated general anesthetic and
rhinologic surgical procedure. This outcome could not be
explained by medication-related, neurologic, or metabolic
causes . On the basis of the medical and psychiatric assessments, we conclude that the delayed awakening was psychogenic. Doll's eye movements were suppressed, a situation
usually seen with alertness but which can occur with severe
coma that suppresses brain-stem function;" however, other
findings to support suppression of brain-stem function were
minimal. No possible cause for encephalopathy was detected on CT or among laboratory studies. Her spontaneous
awakening and norrnal findings on EEG argue against a
toxic-metabolic encephalopathy." Her transient panting in
the PACU after the administration of the benzodiazepine
antagonist flumazenil was possibly a manifestation of unopposed y-aminobutyric acid receptor blockade, even
though flumazenil itself has little effect on respiration."
This could be similar to the "overshoot phenomenon" occasionally noted in patients who have received naloxone, an
opioid antagonist." Thus, an organic cause of her failure to
awaken promptly was unlikely, and other causes were
sought.
The psychiatric differential diagnostic possibilities included dissociative disorder, catatonia (due to the patient's
stupor and mutism), conversion disorder (due to motor dys-
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function), unspecified psychotic disorder, depression in conjunction with psychosis (due to auditory hallucinations during her conversation with her deceased stepson), sleep disorder , factitious disorder, and malingering.15a.J6.17 Depression
was a known disorder; however, a dissociative disorder was
the most likely cause of our patient's failure to awaken
promptly after use of general anesthesia.!"
Catatonia was an unlikely diagnosis because of the absence of negativism, waxy flexibility, and stereotypy.!"
Conversion disorder was unlikely because of the absence of
prior conversion episodes and lack of immediate stressors.P'
Because the patient had no history of psychotic symptoms
and no recall of clear-cut delusions during the coma state, a
psychotic disorder was unlikely.P' The patient's unsubstantiated claims of "waking up three times during anesthesia"
may reflect bizarre thought processes, although such awakenings may have indicated that she required increased general anesthetic agents or that she was confused about general
anesthesia versus regional anesthesia with sedation. These
claims may have also reflected an idiosyncratic tendency
toward dissociation due to the influence of central nervous
system depressants. A sleep disorder may have been a
contributing factor, but it was unlikely to account for all the
associated events.!" A factitious disorder was unlikely because of the absence of evidence of voluntary control over
symptoms necessary for the diagnosis.Pt Likewise, malingering was unlikely because of the absence of evidence for
external motivations for behavior necessary for the
diagnosis. ISh
Most likely, our patient had a dissociative disorder. Dissociative disorders are characterized by sudden disruptions
in the normally integrated processes of consciousness,
memory, identity, or perception." Mild dissociative symptoms are common in the general population and include such
phenomena as ability to ignore pain, feelings of
depersonalization, periods of amnesia, and feelings of unreality." Our patient's recollections and behavior were most
characteristic of a trancelike state-that is, a period of dissociation. In addition, her lack of coherent recall of perioperative events is consistent with a dissociative cause. In light
of her history of chronic depression precipitated by grief due
to the death of a beloved relative, the episode was most likely
prompted by undetermined psychologic issues. The trance
"reunion" with her dead stepson apparently provided a temporary cure for the grieving process. Trancelike dissociative
states may be induced by hypnosis," and we speculate that
anesthetic agents have the same potential in a vulnerable
patient. Vulnerability in this regard is primarily equated
with suggestibility and secondarily with histrionic personality traits. We also speculate that her spontaneous awakening
was due to suggestibility, and it supports the diagnosis of
dissociation.
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A few reports have described psychogenic coma after use
of general anesthesia. A review article stated that "Hysteria
or a catatonia-like state may be confusing sequelae of
anesthesia ... .It should be suspected when all physical findings are normal.'? Unfortunately, no cases were cited. Another review article did not mention psychogenic causes of
delayed return to consciousness.' A recent report described
two cases of factitious disorder as a cause of failure to
awaken promptly after use of general anesthesia. 19 The two
patients intentionally feigned failure to awaken. After organic causes were thoroughly excluded, the patients' volitional unresponsiveness was unmasked with a placebo injection in one patient and cold caloric testing in the other. No
evidence of intentional failure to awaken was noted in our
patient.
A case of "hysteria" as the cause of failure to awaken
promptly was described in a 22-year-old woman who underwent dental care with use of general anesthesia." Her medical history was remarkable for a previous 12-day episode of
unresponsiveness after dental care. That earlier episode was
associated with unrevealing findings on a neurologic examination and normal findings on EEG. She was unresponsive
for 4 hours after dental care and was awakened with use of
50-Hz tetanic stimulation of her ulnar nerve for 5 seconds.
After she awakened, she apologized and went home. The
term "hysteria" is no longer clinically accurate, and the cause
of that patient's failure to awaken promptly may have been a
conversion disorder or a dissociative episode. The investigators of that report did not provide an in-depth differential
diagnosis.
Identifying unusual aspects of the current case that might
predict such an episode in other patients is difficult. The
most relevant elements of our patient's history were chronic
depression and unresolved grief; however, these were
thought to be mild. Treatment with paroxetine, a potent
serotonin reuptake blocker, might have been a contributing
factor by fostering dissociation. We were unable to identify
any aspect of the surgical or anesthetic procedure that could
have been altered to change the outcome. Cold caloric
testing and EEG, the two studies that had been planned
but not performed before our patient awakened, are additional ways of assessing consciousness during the period of
unresponsiveness.'
CONCLUSION
The purpose of this case report is to demonstrate that transient dissociative or trancelike states may occur after use of
general anesthesia. The differential diagnosis of failure to
awaken promptly after use of general anesthesia is vast, but
most causes can be considered the result of medication-
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related, neurologic, or metabolic disturbances.':" In our patient, the apparent coma was clearly psychogenic and
seemed related to depression and unresolved grief.
Psychologic causes of failure to awaken promptly should be
considered only after more common, and perhaps more
threatening, causes have been excluded.
REFERENCES
1. Malley RA, Frost EAM. Differential diagnosis of delayed return to
consciousness. Middle East J Anesthesiol 1992; 11:331-358
2. Haugen FP. The failure to regain consciousness after general anesthesia. Anesthesiology 1961; 22:657-666
3. Plum F, Posner JB. The Diagnosis of Stupor and Coma. 3rd ed.
Philadelphia: FA Davis, 1980: 305-312
4. Malley RA. Delayed return to consciousness. In: Frost EAM,
Goldiner PL, editors. Postanesthetic Care. Norwalk (CT): Appleton
& Lange, 1990: 9-21
5. Douglas JH Ill, Ross JD, Bruce DL. Delayed awakening due to
lidocaine overdose. J Clin Anesth 1990; 2:126-128
6. Konarzewski WHo Rett syndrome and delayed recovery from
anaesthesia [letter]. Anaesthesia 1994; 49:357
7. Ott VV, Pollack MM, Riddick L, Reisch RF, Epstein BS. Delayed
awakening from anesthesia and child abuse. Anesthesiology 1983;
58: 178-180
8. Liu S, Holley HS, Stulberg SD, Cohen B. Failure to awaken after
general anaesthesia secondary to paradoxical venous embolus. Can J
Anaesth 1991; 38:335-337
9. Kao YJ, Racz GB. Loss of consciousness after emergence from
anaesthesia: a case of suspected micturition syncope. Anaesthesia
1990; 45:738-740
10. Cheung AT, Chernow B. Perioperative electrolyte disorders. In:
Benumof JL, Saidman LJ, editors. Anesthesia and Perioperative
Complications. St. Louis: Mosby Year Book, 1992: 466-506
II. Edwards RH, Simon RP. Coma. In: Joynt R, editor. Clinical
Neurology. Vol 2, Chapter 19. Philadelphia: Lippincott, 1986: 16
12. BauerG. Coma and brain death. In: Niedermeyer E, Lopes da Silva
F, editors. Electroencephalography: Basic Principles, Clinical Applications, and Related Fields. 2nd ed. Baltimore: Urban &
Schwarzenberg, 1987: 391-404
13. Wood M. Intravenous anesthetic agents. In: Wood M, Wood AJJ,
editors. Drugs and Anesthesia: Pharmacology for Anesthesiologists.
2nd ed. Baltimore: Williams & Wilkins, 1990: 179-223
14. Wood M. Opioid agonists and antagonists. In: Wood M, Wood AJJ,
editors. Drugs and Anesthesia: Pharmacology for Anesthesiologists.
2nd ed. Baltimore: Williams & Wilkins, 1990: 129-178
15. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. 4th ed. Washington (DC): American
Psychiatric Association, 1994: (a) 689-701; (b) 477-491; (c) 169171; (d) 452-458; (e) 273-315; (f) 551-607; (g) 471-475; (h) 683
16. Nemiah .IC. Dissociative disorders (hysterical neurosis, dissociative
type). In: Kaplan HI, Sadock BJ, editors. Comprehensive Textbook
of Psychiatry/IV. 4th ed. Baltimore: Williams & Wilkins, 1985:
942-957
17. Altshuler LL, Cummings JL, Mills MJ. Mutism: review, differential
diagnosis, and report of 22 cases. Am J Psychiatry 1986; 143:14091414
18. Ross CA, Joshi S, Currie R. Dissociative experiences in the general
population: a factor analysis. Hosp Community Psychiatry 1991;
42:297-301
19. Albrecht RF II, Wagner SR IV, Leicht CH, Lanier WL. Factitious
disorder as a cause of failure to awaken after general anesthesia.
Anesthesiology 1995; 83:201-204
20. Adams AP, Goroszeniuk T. Hysteria: a cause of failure to recover
after anaesthesia. Anaesthesia 1991; 46:932-934

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings.

