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Delirium is an organic mental syndrome with acute onset characterized by diffuse brain dysfunction and
neural activity disorganization. It is usually related to cognition and perception changes, decreased level of
consciousness, and disorganization of thoughts that are unrelated to previous dementia. Occurrence is
more frequent in patients with previous degenerative disease and elderly patients, especially those older
than 85 years. Although the pathophysiology is not totally known, studies have shown that, among the
main factors that lead to delirium, the drugs used for general anesthesia induction are the most relevant
(hypnotics, anticholinergic drugs, and H, receptor blockers), especially those used in long surgical proced-
ures. This report describes the case of a 24-year-old woman with a noncontributory medical and psycho-
logical history. She underwent bimaxillary orthognathic surgery with a total general anesthesia time of
7 hours. Postoperatively, she developed agitation, confusion, and delirium. After a psychiatry consult
and discussion with the anesthesia team, the diagnosis of psychotic break owing to late postoperative
delirium was established.
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Orthognathic surgery is a complex and specialized
procedure that might require long periods of general
anesthesia. Postoperative delirium (POD) is a common
complication involving postoperative disturbance of
the mental state, especially in patients older than
85 years, with an incidence of 15 to 53% in the elderly
population." However, the number of occurrences
increases as the procedure lengthens, such as heart
and orthopedic procedures,” with an even higher inci-
dence when associated with pre-existing mental disor-
ders.” School-age children appear to be at risk, with an
incidence of 12% when undergoing eye surgery. Its
occurrence in adolescents and young adults is rare.”
In addition to age, risk factors possibly associated

with POD are Parkinson disease, malnutrition, head
trauma, prolonged anesthesia, infection, and meta-
bolic disorders."’

POD is an acute-onset mental syndrome character-
ized by global cognitive dysfunction: a lower level of
consciousness, abnormal attention, increase or
decrease in psychomotor activity, and dysfunction of
the sleep-and-wake cycle.® The etiology is multifacto-
rial, and the most accepted theory is that occurrence
is related to changes in neurotransmission caused by
drugs, neurologic conditions, underlying diseases,
environmental factors, trauma, or longer exposure to
general anesthesia.”’ The drugs most commonly
involved in the development of delirium are
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narcotics, hypnotics, H, receptor blockers, drugs for
the treatment of Parkinson disease, anticholinergic
agents, and corticosteroids. The potential for drugs
to induce delirium depends on underlying risk
factors and individual susceptibility."® Thus far, the
occurrence of POD in association with orthognathic
surgery has not been reported in the literature.
Through the report of a clinical case, the aim of this
article was to describe and characterize POD as a
possible complication of orthognathic surgery.

Report of Case

This study was approved by the institutional review
board of the Hospital Evangélico de Londrina (Lon-
drina, Brazil) and the patient signed an informed con-
sent agreement.

A 24-year-old woman was referred by her orthodon-
tist to the oral and maxillofacial surgery team for an
orthognathic evaluation. She denied having any health
issues except for a diagnosis of von Willebrand disease.
The patient was professionally active in the preopera-
tive period and did not present with any mental disor-
ders or systemic comorbidities. Two hours before
surgery, as recommended by her hematologist, she
received a transfusion of coagulation factor VIIL. As a
preanesthetic drug, midazolam 15 mg was taken orally.
Upon arrival in the operating room, cefazolin 1 g and
dexamethasone 10 mg were administered intrave-
nously. Anesthesia was induced by intravenous injec-
tion of propofol, remifentanil, and rocuronium,
maintained by isoflurane inhalation and continuous
infusion of remifentanil, and monitored by a mass spec-
trometer. During the procedure, the patient was contin-
uously monitored by electrocardiography, radial artery
puncture, capnography, and a bispectral index (BIS)
monitor. Mean arterial pressure was maintained at 65
to 80 mmHg with the aid of a §-blocker (metoprolol)
and the BIS was kept at 40 to 60. During the procedure,
the patient’s electroencephalogram did not show any
suppression periods. There was no need for blood trans-
fusion during surgery or the postoperative period.

After anesthetic induction, the patient underwent
orthognathic surgery for correction of a Class I dento-
facial deformity through maxillary impaction, mandib-
ular advancement, and an advancement genioplasty.
Surgery was uneventful. The patient remained under
general anesthesia for 7 hours.

After extubation and postanesthetic recovery, the
patient was transferred to the floor, where she was
prescribed an intravenous antibiotic (cephalothin), a
corticosteroid (hydrocortisone), and 2 nonsteroidal
anti-inflammatory and analgesic medications (ketoro-
lac and dipyrone).

During the first 24 hours after surgery, the patient
was calm, oriented in time and space, communicative,
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and responsive to verbal commands. She did not
exhibit postoperative hemorrhage, was able to take
liquids orally, had spontaneous diuresis, moderate
swelling, and adequate pain control, and was dis-
charged home the day after surgery. Upon discharge,
she was prescribed an oral antibiotic and nonsteroidal
analgesic. No further steroids were prescribed.

Within the first 48 hours, the patient’s parents con-
tacted the surgical team reporting unusual behavior.
She alternated periods of agitation and aggressiveness
and was unable to sleep. As time passed, the symp-
toms became more severe and she became inco-
herent, presenting delusions of control and thought
insertion. She also reported an inability to breathe dur-
ing sleep and constant thoughts about dying. At the
same time, her parents observed an increase in aggres-
siveness. As a result, the patient was not sleeping
adequately and eating precariously.

She was referred for psychiatric emergency ser-
vices. After rigorous clinical evaluation concurrently
with the anesthesiology team, the patient was diag-
nosed with a psychotic break caused by POD,
described in the International Classification of Dis-
eases, Tenth Revision as a psychotic disorder from
the use of multiple drugs and other psychoactive sub-
stances (code F19.5).9 Treatment consisted of:

e Instructing the caregivers not to leave the patient
alone while the symptoms were present

e Prescription of antidepressant drugs (escitalo-
pram and mirtazapine) and an anxiolytic (diaz-
epam), with instructions to increase the dose in
case of worsening symptoms

Within the first 24 hours after starting the pre-
scribed medication, the patient showed considerable
improvement of mood and signs, and symptoms of
paranoid delirium became less severe.

After 3 days of using psychiatric medication, the pa-
tient was completely asymptomatic and the drugs
were gradually discontinued. At 10 months after sur-
gery, she was totally asymptomatic and resumed all
her professional and social activities uneventfully.

Discussion

The purpose of this report was to characterize POD
as a possible complication of orthognathic surgery.
According to Lipowski,(’ POD can be classified by its
time of occurrence as emergence delirium, when it
occurs within the first 24 hours after anesthesia, and
late delirium, when it occurs after a lucid interval of
at least 1 day.'’ Other investigators have classified
POD, based on its clinical presentation, as agitation
or hyperactivity, characterized by an increased state
of alertness to external stimuli, or silent or
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hypoactivity, characterized by a decreased response to
stimuli and introversion.'’ The latter classification is
more relevant for instructional purposes, because
the patient can present an overlap of signs and symp-
toms, with alternating episodes of agitation and
lethargy.”'"

The present case had a diagnosed episode of a psy-
chotic break originating as late POD, because the first
symptoms were reported after hospital discharge. The
patient had episodes of agitation and hyperactivity,
with an altered sleep-and-wake cycle.

The pathophysiology of POD is not fully under-
stood, but the most accepted theory holds that
delirium is a neuropsychiatric manifestation caused
by disturbances in brain metabolism and neurotrans-
mitters.”''" Acetylcholine appears to be the major
neurotransmitter that leads to delirium,'*'? because
its cholinergic action is related to the regulation of
attention, memory, and sleep.'”'"  Other
neurotransmitters might be involved in the state of
delirium, such as dopamine, serotonin, glutamate,
and y-aminobutyric acid.'® Other accepted theories
state that the presence of certain cytokines (inter-
leukin-1, interleukin-6, and tumor necrosis factor-«)
during infection and ultimately levels of cortisol in pa-
tients under constant stress, anxiety, and trauma in-
crease serotonin levels and can cause delirium®”’
(Table 1). In addition, there are reports linking the
continuous use of corticosteroids with delirium.®'*

An orthognathic procedure leads to changes in
brain homeostasis, because of the drugs used in gen-
eral anesthesia. It also can lead to an increase in
cortisol levels as an effect of constant stress and anxi-
ety related to surgery. These combined effects can
eventually alter the correct functioning of involved
neurotransmitters, causing POD. In the present case,
the patient received only 3 doses of hydrocortisone,
all within 24 hours. Therefore, corticosteroids as a
probable cause of delirium are unlikely, because
studies have suggested that psychiatric symptoms dur-
ing corticosteroid therapy are dose dependent.'”'°

Table 1. MAIN HYPOTHESES FOR THE DEVELOPMENT
OF DELIRIUM

Factors Associated With Delirium

Increase in level of cortisol from stress

Increase in dopamine transmission

Increase in noradrenergic transmission

Decrease in cholinergic transmission

Increase in serotonergic transmission

Increased transmission of y-aminobutyric acid receptors
Increased inflammation from cytokines
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DELIRIUM AFTER ORTHOGNATHIC SURGERY

The diagnosis of delirium is clinical and must follow
the guidelines established by the American Psychiatric
Association as described in the Diagnostic and Statis-
tical Manual for Mental Disorders (Table 2). In addi-
tion, secondary symptoms can be considered
additional diagnostic tools, such as agitation or psy-
chomotor retardation, disorientation, attention or
perception disorders, and changes in the sleep-and-
wake cycle, as measured by the Confusion Assessment
Method. The final diagnosis is confirmed by a psychia-
trist to establish the etiology of the condition.

The prevention of POD consists mainly of preoper-
ative risk assessment. It is extremely important to
conduct a thorough review of the physical and mental
status of the patient. However, because the pathophys-
iologic mechanisms of delirium are not fully under-
stood, there are no reliable preoperative
interventions to prevent its occurrence. Strategies
aim to control factors that might trigger the condition,
in addition to intensive monitoring during surgery of
the BIS, with prompt correction of hypoxia, uncon-
trolled hypotension, and electrolyte imbalances.'’
The present case is extremely unusual because the

Table 2. DIAGNOSTIC CRITERIA FOR DELIRIUM
ACCORDING TO THE AMERICAN PSYCHIATRIC
ASSOCIATION’S DSM AND THE CAM

DSM Diagnostic Criteria
for Delirium

CAM Diagnostic Criteria
for Delirium

Disturbance of
consciousness with
difficulty to focus,
maintain, or switch
attention

Cognitive disorders or
perception changes

Acute onset with
fluctuating symptoms
throughout the day

Evidence that the disorder
was caused by a medical
condition, medications,
drugs, abstinence, or
other such conditions

Acute and fluctuating onset
of symptoms

Disturbance of attention

Disorganized thoughts

Altered consciousness

Psychomotor agitation or
retardation

Disorientation

Loss of memory

Changes in sleep-and-wake
cycle

Perception disorders

Abbreviations: CAM, confusion assessment method; DSM,
diagnostic and statistical manual for mental disorders.
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patient was young, had no personal or family history of
mental disorders, did not take any medications before
surgery, and underwent general anesthesia unevent-
fully under strict monitoring.

Adequate evaluation by a psychiatrist is necessary
for the diagnosis and treatment of POD. Cognitive
and pharmacologic interventions are usually indicated
for acute symptom control.'®'? In the present patient,
antipsychotic drugs and nonpharmacologic methods
were used.

POD is a common complication in geriatric patients
undergoing longer surgeries. However, there are no
reported cases involving younger patients after orthog-
nathic surgery. Therefore, it has not previously been
described as a possible postoperative anesthetic
complication. POD is a potentially severe complica-
tion of long surgeries with a multidisciplinary diag-
nosis and treatment involving the maxillofacial
surgeon, anesthesiologist, and psychiatrist.
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