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Schizophrenic patients are at increased risk for periop-
erative complications, as their biological response to
stress is impaired. The increased complications are as-
sociated with physical disorders, antipsychotic or haz-
ardous health behaviors, and interactions between

antipsychotics and anesthetic drugs. Thus, anesthesiol-
ogists must not only be aware of the perioperative prob-
lems of these patients but must also learn how to man-
age their perioperative course.

(Anesth Analg 2005;101:1867-72)

chizophrenia is a mental disease characterized

by thought disorders, delusions, and hallucina-

tions. It is the most common psychotic disorder,
accounting for approximately 20% of all persons
treated for mental illness. Schizophrenic patients are
impaired in the biological response to stress, are at
increased risk for medical illnesses such as cardiovas-
cular and respiratory disease and diabetes mellitus (1),
and present a variety of problems during anesthesia.
Anesthesiologists may be confronted with the follow-
ing problems: potential difficulties with patient com-
munication, concomitant pathology associated with
chronic schizophrenia, such as abnormalities of the
endocrine, immune, and cardiovascular systems, and
interactions between antipsychotic and anesthetic
drugs. An increased mortality rate in the postopera-
tive period for schizophrenic patients receiving
chronic antipsychotic therapy has been demonstrated
(2,3). Adverse responses during anesthesia include
arrhythmias, hypotension, prolonged narcosis or
coma, hyperpyrexia, postoperative ileus, and postop-
erative confusion (3). In addition, chronic schizo-
phrenic patients lack pain sensitivity (4), and have
pituitary-adrenal and autonomic nerve dysfunction
(5,6), abnormalities of the immune system (7), and
water intoxication (8). These alterations may influence
postoperative outcome. This review provides a sum-
mary of perioperative problems and management for
chronic schizophrenic patients.
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Preoperative Problems and Management
Antipsychotics

Schizophrenia comprises paranoid, catatonic, disorga-
nized, and undifferentiated subtypes (9). The subtypes
of schizophrenia are defined by the predominant symp-
tomatology at the time of evaluation and can change at
subsequent evaluations. The presentation may include
symptoms characteristic of more than one subtype (9).
Antipsychotics used in the treatment of schizophrenia
are determined by target symptoms, past responses, side
effects, and patient preference (10). The antipsychotics
include two major classes: dopamine receptor antago-
nists and serotonin-dopamine antagonists (10). Of dopa-
mine receptor antagonists, haloperidol and fluphenazine
tend to cause extrapyramidal symptoms or Parkinsonian
syndrome and induce few autonomic actions such as
ileus and hypotension. Chlorpromazine and thiorida-
zine tend to cause confusion and hypotension (11).
Serotonin-dopamine receptor antagonists produce fewer
neurologic and endocrine adverse effects than do the
dopamine receptor antagonists (10). Lanctot et al. (12)
suggested that 21% of patients receiving antipsychotics
had a serious side effect such as extrapyramidal symp-
toms, sedation or hypotension, and disturbances of the
cardiovascular and autonomic nervous systems. Nearly
half of schizophrenic patients have a comorbid medical
condition owing to adverse effects of antipsychotic
drugs and poor self-care such as increased smoking and
alcohol consumption (1). Chronic schizophrenic patients
have increased death rates resulting from cardiovascular
disease, diabetes mellitus, tuberculosis, lung, kidney,
and digestive diseases (2,13).

In the acute state such as hallucination or postoper-
ative confusion, antipsychotics such as haloperidol are
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administrated IM for treatment. A benzodiazepine
may sometimes be needed to sedate the patients fur-
ther (10).

Cardiovascular Disease

In one study, users of antipsychotics had a fivefold
higher risk of myocardial infarction than control sub-
jects (14). The increased incidence of cardiovascular
disease in chronic schizophrenic patients is associated
with increased body weight, diabetes mellitus, and
frequent smoking (15). Weight gain is a common prob-
lem in patients receiving antipsychotics (16). Half of
patients taking antipsychotics experience clinically
significant weight gain (16). Schizophrenic patients
are predisposed to developing diabetes mellitus be-
cause the antipsychotics can produce glucose intoler-
ance by decreasing insulin action (2). Seventy-five per-
cent of schizophrenics smoke compared with 26% of
the general population (17). The frequent rate of smok-
ing associated with schizophrenia may be related to
the effect of nicotine on the neurobiology of schizo-
phrenia because nicotine may alleviate psychotic
symptoms in some patients (18).

Commonly observed electrocardiographic changes
caused by antipsychotic drugs are prolongation of the
QT and PR intervals and T-wave changes. Prolonga-
tion of QT interval is a marker for the ability of anti-
psychotic drugs to cause torsade de pointes (19). All
antipsychotic drugs have the potential for torsade de
pointes and sudden death. Risks are substantially
higher for thioridazine and droperidol (20). Torsade
de pointes and sudden death occurs in 10 to 15 of
10,000 patients in populations taking antipsychotic
drugs, which is almost twice as often as in normal
populations (20). Minor cardiovascular adverse effects
such as postural hypotension and tachycardia are ex-
tremely common in schizophrenic patients taking an-
tipsychotics (21). Postural hypotension leads to syn-
cope with risk of injury and is associated with an
increased risk of hip fracture (22).

Paralytic lleus

Paralytic ileus is often encountered in chronic schizo-
phrenic patients. This condition is caused by the anti-
cholinergic and noradrenergic effect of antipsychotic
drugs (23). As paralytic ileus is associated with the
postoperative prognosis, chronic schizophrenic pa-
tients should be checked preoperatively by abdominal
radiographs.

Pain Insensitive

There are some reports on changes in pain responsive-
ness in schizophrenic patients, many of whom do not
complain of pain after abdominal surgery (24). Schizo-
phrenic patients have an increased incidence of silent
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myocardial infarction (25). It has been reported that
chronic schizophrenic patients have an increased
threshold of C-fiber function, as measured with quan-
titative thermal and pain sensation, and Ao and AB
fiber function, as measured with sensory-nerve con-
duction and quantitative vibratory evaluations (26). A
dysregulation of N-methyl-p-aspartate (NMDA) re-
ceptor transmission in schizophrenic patients may ac-
count for pain insensitivity (27). Schizophrenia is as-
sociated with NMDA receptor hypofunction (28). Pain
insensitivity in schizophrenic patients may also be a
result of antipsychotics, as most antipsychotics have
analgesic effects (29). Pain insensitivity may have life-
threatening consequences because pain insensitivity
can delay the diagnosis and treatment of illness. De-
lays in the initial diagnosis and treatment of illness in
schizophrenic patients are partly responsible for many
postoperative complications (9).

Preoperative Discontinuation of Antipsychotics

There is little published information describing
whether antipsychotic drugs used as chronic treat-
ment for schizophrenia should be continued or dis-
continued before anesthesia. The preoperative use of
antipsychotics makes schizophrenic patients more
susceptible to the hypotensive action of general anes-
thesia (3). On the other hand, discontinuation of anti-
psychotics may increase episodes of psychotic symp-
toms such as hallucinations and agitation. One report
studied the effects of discontinuation of antipsychotics
before surgery on perioperative outcome in chronic
schizophrenic patients (30). Postoperative confusion
in chronic schizophrenic patients who discontinued
antipsychotics 72 h before surgery was significantly
more frequent than in patients who continued antip-
sychotics (31% versus 14%) (30). The frequency of
hypotension and arrhythmias during anesthesia did
not significantly differ between chronic schizophrenic
patients who preoperatively discontinued and those
who continued antipsychotics (16% versus 18%).
Therefore, the authors suggested that patients with
chronic schizophrenia should continue their antipsy-
chotics preoperatively.

Intraoperative Problems and Management
Anesthetics

Whether general or regional analgesia is best suited
for schizophrenic patients remains controversial.
Bronchospasm and persistent hypotension during spi-
nal anesthesia were reported in a chronic schizo-
phrenic patient (31). One report suggested that enflu-
rane is unsuitable for schizophrenic patients because
enflurane caused hypotension, arrhythmias, seizures,
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and malignant hyperthermia in combination with an-
tipsychotics (32). On the other hand, several studies
reported that no schizophrenic patients developed se-
vere hypotension, arrhythmias, or seizures under
isoflurane or sevoflurane anesthesia (30,33-35).

Hemodynamics

The use of antipsychotics contributes to increased
heart rate in schizophrenic patients (36). Therefore, the
heart rate during anesthesia tended to increase in
schizophrenic patients (5,37).

Hypotension caused by antagonistic effects of anti-
psychotics on a-adrenergic receptors is a symptom
that occurs during and after anesthesia induction
rather than during maintenance with inhaled anes-
thetics (23,38). Five to twenty percent of schizophrenic
patients were reported to have episodes of profound
hypotension during and after anesthesia induction
(23,30). Schizophrenic patients treated with chlor-
promazine are especially prone to develop hypoten-
sion after anesthesia induction (30). The risk factors for
hypotension during anesthesia include increased age,
use of antihypertensives, increased individual sensi-
tivity to anesthetics, and the influence of the renin-
angiotensin system. Therefore, it is important during
anesthesia in schizophrenic patients to note the pres-
ence of risk factors and adjust anesthetic dose accord-
ing to individual response.

Thermoregulation

Temperature regulation during anesthesia may be
impaired in chronic schizophrenic patients because
of the direct effect on hypothalamic thermoregula-
tion caused by dopamine blockade with antipsy-
chotics (39). One report showed that intraoperative
core temperature in chronic schizophrenic patients
was lower than in control patients. However, the
frequency of postanesthesia shivering was not in-
creased (40). Hypothermia may be an important
factor affecting postoperative mortality and morbid-
ity rates for schizophrenic patients. Kramer et al.
(41) reported that 54 patients died from hypother-
mia associated with antipsychotic medication.
Therefore, temperature monitoring and appropriate
thermal management are especially helpful for
chronic schizophrenic patients.

Ketamine

Ketamine has been thought to be unsuitable for
schizophrenic patients because it can produce pro-
longed hallucinations or delirium after surgery (42).
On the other hand, Ishihara et al. (43) reported that
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14 chronic schizophrenic patients who were anes-
thetized with ketamine did not develop exacerba-
tion of psychosis during the first postoperative
month. We compared the frequency of postopera-
tive confusion, or postoperative psychological state,
between total IV anesthesia with ketamine, propo-
fol, and fentanyl and anesthesia with sevoflurane,
nitrous oxide, and fentanyl (44). The frequency of
postoperative confusion in schizophrenic patients
with total IV anesthesia with ketamine, propofol,
and fentanyl was significantly less than that in
schizophrenic patients with sevoflurane anesthesia
(30% versus 54%) (44). The psychological state
4 days after surgery did not change compared to
that before surgery or between patients treated with
and without ketamine. Ketamine, when combined
with propofol and fentanyl, is an appropriate anes-
thetic drug for chronic schizophrenic patients.

Endocrine Response

Schizophrenic  patients have abnormalities in
hypothalamic-pituitary-adrenal and autonomic nerve
function, particularly in their response to stress (5,6).
Use of antipsychotics decreases the plasma cortisol
concentration (6). The plasma norepinephrine, adre-
nocorticotropic hormone (ACTH), and cortisol re-
sponse to surgical stress in chronic schizophrenic pa-
tients was less than that in control patients (23,37). The
decreased norepinephrine, ACTH, and cortisol re-
sponse to surgical stress appears to be caused by
antipsychotics.

Malignant Hyperthermia

There is an unusual side effect of the antipsychotics
called neuroleptic malignant syndrome (NMS). This
syndrome is characterized by acute increase of body
temperature, muscle rigidity and autonomic nervous
system instability. The prevalence of this disorder
ranges between 0.02% and 2.4% of patients exposed to
antipsychotics (38). The syndrome shares many clini-
cal similarities with malignant hyperthermia (MH),
which is triggered by inhaled anesthetics and succi-
nylcholine. However, NMS is more benign than MH.
The relationship between NMS and MH is important,
but remains unclear. Abnormality in the Ca®" release
channel (ryanodine receptor) of the sarcoplasmic re-
ticulum is considered to be the cause of MH. Miyatake
et al. (45) reported that MH-susceptible mutations of
the ryanodine receptor gene were not detected in
NMS patients. Adnet et al. (46) suggested that there
was no association between NMS and MH based on
halothane-caffeine contracture studies. When patients
with a history of NMS require anesthesia, it is unclear
whether they should be anesthetized with the same
precautions as patients susceptible to MH or not.
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Postoperative Problems and Management
Psychological State

Molnar and Fava (47) suggested that surgical stress
worsens the psychotic symptoms after surgery in
schizophrenic patients. We also evaluated the preop-
erative and postoperative psychiatric state using Pos-
itive and Negative Syndrome Scale, which is a widely
used method for the assessment of symptoms of
schizophrenia (48). However, the psychological state
before and after surgery did not significantly change
in schizophrenic patients (48).

Ileus

Postoperative paralytic ileus is frequently encoun-
tered in chronic schizophrenic patients who undergo
abdominal surgery and is a serious side effect in these
patients (9,23,33). The frequency of postoperative ileus
in chronic schizophrenic patients who underwent ab-
dominal surgery was 28%, significantly more than the
5% in control patients who underwent abdominal sur-
gery (23,33). Postoperative ileus after abdominal sur-
gery is believed to be caused by sympathetic hyper-
activity brought on by surgical stress (49). Epidural
local anesthetics improve intestinal motility through
blockade of both the spinal reflex and stress-related
sympathetic hyperactivity. Whether epidural analge-
sia with local anesthetics minimizes postoperative il-
eus was studied in chronic schizophrenic patients who
underwent lower abdominal surgery (33). The fre-
quency of patients who did not pass flatus and feces
for more than 120 h postoperatively was significantly
less in chronic schizophrenic patients with epidural
analgesia (33). Postoperative pain scores and postop-
erative plasma norepinephrine concentrations were
significantly smaller in chronic schizophrenic patients
with epidural analgesia. Thus, epidural analgesia with
local anesthetics improved intestinal motility in
chronic schizophrenic patients through both pain re-
lief and inhibition of the sympathetic efferents.

Confusion

Schizophrenic patients are at greater risk of develop-
ing postoperative confusion than are normal patients
(9). Postoperative confusion occurred in 28% of
schizophrenic patients during the first 3 days after
surgery, which was significantly more than the rate of
6% in control patients (34). Postoperative confusion in
schizophrenic patients may be associated with in-
creased cortisol (50) and norepinephrine (51) because
psychological disturbances in schizophrenic patients
have been extensively related to hypersecretion of
cortisol (52). We studied the relationship between
postoperative confusion and plasma norepinephrine
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or cortisol response to surgery in chronic schizo-
phrenic patients (34). Plasma norepinephrine and cor-
tisol concentrations during and after surgery in such
patients with postoperative confusion were signifi-
cantly larger than those of chronic schizophrenic pa-
tients without confusion. We hypothesized that inhib-
iting the secretion of norepinephrine and cortisol with
epidural injection of local anesthetics may contribute
to a decrease in the occurrence of confusion in chronic
schizophrenic patients. We studied the effect of epi-
dural anesthesia on the frequency of postoperative
confusion in chronic schizophrenic patients (35). How-
ever, epidural anesthesia did not decrease the fre-
quency of postoperative confusion. On the other hand,
the study showed that increased plasma interleukin-6
(IL-6) during and after surgery was involved in devel-
oping postoperative confusion in these patients. Thus,
controlling inflammatory cytokines, as well as norepi-
nephrine and cortisol concentrations, during and after
anesthesia may be important on inhibiting the fre-

quency of postoperative confusion in chronic
schizophrenics.
Pain

Postoperative pain in chronic schizophrenic patients
was studied (26) because pain responsiveness in such
patients is impaired (24,25). Postoperative pain scores
of chronic schizophrenic patients were significantly
lower than those of control patients in the early period
after surgery and postoperative analgesic consump-
tion for pain relief was also reduced approximately
60% in chronic schizophrenic patients compared with
control patients (26). Thus, chronic schizophrenic pa-
tients appear to be less sensitivity to postoperative
pain. However, as postoperative pain is an important
risk factor for postoperative confusion, adequate post-
operative pain relief is needed in schizophrenic pa-
tients for preventing postoperative confusion.

Sudden Death

Sudden death in chronic schizophrenic patients is five
times more frequent compared with the general pop-
ulation (53). Use of antipsychotics may be associated
with sudden unexpected death. Cardiac arrhythmias
such as QTc prolongation are the most common cause
of sudden death in schizophrenic patients (19). Other
potential causes of sudden death are aspiration result-
ing from excessive sedation, heat stroke, and NMS
(54). Matsuki et al. (2) demonstrated an increased mor-
tality rate in the postoperative period in schizophrenic
patients receiving chronic phenothiazine therapy.
They reported that 11 of 12 schizophrenic patients
receiving chronic phenothiazine therapy died within
the first 12 postoperative days and the deaths were
attributable to a variety of causes, including cardiac
complications, respiratory arrest, and complications
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after a paralytic ileus. They proposed that the adverse
effects were related to phenothiazine overdosing.
Chute et al. (55) speculated that the etiology of sudden
death may be the result of an imbalance between
sympathetic and parasympathetic discharge resulting
from an agitated mental state. Laposata et al. (56)
described that agitated delirium in schizophrenic pa-
tients is associated with sudden death. Thus, when
these patients develop postoperative confusion or ag-
itation, one should consider the possibility of their
sudden death.

Immune System

Increased rates of infectious disease have been dem-
onstrated in schizophrenic patients (57). This may be a
consequence of dysregulation of the immune system.
Frequent rates of postoperative wound infection and
pneumonia have been found in these patients (3). One
study demonstrated that postoperative plasma IL-6
and IL-8 responses to surgery in chronic schizophrenic
patients were significantly less than in control patients
(58). The depressed cytokine response to surgical
stress in chronic schizophrenic patients appeared to be
related to antipsychotics and their pituitary-adrenal
dysfunction. The suppressed immune response to sur-
gery may lead to local and systemic infections and
delayed wound healing.

Antidiuretic Hormone

Life-threatening water intoxication often occurs in
chronic schizophrenic patients. Water intoxication is
associated with vasopressin hypersecretion as a result
of chronic administration of antipsychotics (8). The
plasma vasopressin and atrial natriuretic peptide re-
sponse to surgical stress in these patients was more
intense than in control patients (59), and their plasma
aldosterone response to surgery was less than in con-
trol patients (59). These findings suggest that these
patients may develop postoperative water intoxication
because of abnormal secretion of vasopressin, aldoste-
rone, and atrial natriuretic peptide during anesthesia.

In conclusion, chronic schizophrenic patients are at
increased risk for developing various perioperative
complications. The prevention of perioperative com-
plications is an important task for the clinician. Con-
tinuation of antipsychotic drugs before anesthesia and
total IV anesthesia with ketamine, propofol, and fen-
tanyl can decrease the incidence of postoperative con-
fusion. Epidural analgesia with local anesthetics dur-
ing and after anesthesia can decrease the occurrence of
postoperative ileus in chronic schizophrenic patients.

The author thanks Dr. K. Hollister for correction of English gram-
mar and syntax.
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