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Conversion disorder is a diagnosis based on a psy-
chological construct that currently has no known neuro-
biologic substrate (1). This diagnosis is intended to be
reserved for individuals who show deficits that do not
conform to known neuroanatomy or

nation of brain tissue obtained by biopsy or at autopsy,
with demonstration of characteristic spongiform changes
in the parenchyma.

This case reflects the continuing dilemma within psy-
chiatry to reconcile confusing clinical presentations and
resolve discordant psychological and neurobiological
constructs of axis I diagnoses. In retrospect, it also outlines
the interaction of neuropathologic lesions, symptom pro-
files, and personality, and highlights the level of difficulty
discerning the underlying etiology of complex clinical
presentations.

Case Presentation

Ms. A was a 49-year-old Caucasian woman who had
never married and who had been a communications
product engineer. Before onset of her symptoms, she

had never seen a psychiatrist, never

neurophysiology. Conversion disorder is
usually thought to relate to “secondary
gain,” a remnant of a hypothesis that
conversion symptoms were the result of
the primitive resolution of unconscious
conflicts, also known as “primary gain.”
Today, secondary gain is used more as a
psychosocial assessment and attempts
to take into account how illness behav-
ior, or the “sick role,” may be used to
focus family, medical, and societal re-
sources. Conversion symptoms are also
considered by most clinicians to be an
expression of intense distress, resulting
from trauma that the emotionally fragile

“This case sheds light
on how our perception
of conversion as
entirely psychological
or neurodegeneration
as entirely biological
may obscure subtle
interactions that can
confound diagnosis.”

been diagnosed with a psychiatric dis-
order, and never been treated with a
psychotropic medication. Her medical
history was notable only for a febrile
illness that may have been an enceph-
alitis of uncertain etiology after a trip
to South America when she was in her
20s. There was no family history of psy-
chiatric illness, epilepsy, or neurologi-
cal or neurodegenerative disorders.
Ms. A had grown up as the youngest
of three children. She described her
relationship with her two brothers as
an adult as “distant.” Her relationship
with her parents was reported to have
been “good,” although additional de-
tails were lacking, and both parents

individual can only express somatically.

Thus, along with the diagnosis of conversion disorder is the
search for the insult or trauma precipitating the expression
of the somatic symptoms.

Prion diseases are a heterogeneous group of neurologic
disorders that occur in familial forms affecting animals
and humans. This can be through iatrogenic transmission
or after ingestion of or exposure to affected tissues, or it
can occur sporadically. These disorders are characterized
by a confusing and invariably fatal array of clinical mani-
festations, including relatively rapid and progressive de-
mentia, cerebellar ataxia, as well as the speech and visual
abnormalities (2) seen in the most common form of hu-
man prion disease, Creutzfeldt-Jakob disease (3). Addi-
tionally, early in the disease course, nonspecific diffuse
EEG abnormalities are found in most patients; later, diag-
nostic sharp-wave patterns are observed in 75%—-85% of
the patients with Creutzfeldt-Jakob disease. Finally, diag-
nostic confirmation relies on the neuropathologic exami-
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were deceased. She had no history of

physical or sexual abuse, but she felt that she had been
excessively teased by her brothers while growing up,
which left residual resentment even late into her adult
life. She did not date frequently in either her teens or
20s. She had a number of heterosexual romantic rela-
tionships but described these as superficial and brief.
She noted that she had always been sexually interested
in women, but until just before the onset of the symp-
toms leading to hospitalization, she had never had a
same-sex romantic relationship. The revelation of her
homosexuality to her family was poorly received. She de-
scribed it as “cold,” and she felt criticized and ashamed.
Ms. A had begun her employment with a communi-
cations company as a telephone operator and had ad-
vanced over the next 20 years until she became a high-
level manager in research and development. Ultimately,
she was recruited into an upper-level management
position with a competitor in the field. She traveled fre-
quently to Europe as part of her new job. During this
transition in her career, she met a woman with whom
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she hoped to have a fulfilling romantic relationship and
thus estranged herself from her family.

In the context of these psychosocial stressors and after
a flight from Europe, she developed an acute onset of
lower-back pain while lifting her laptop computer out of
an overhead bin. Soon after she saw a chiropractor for
lower-back pain; upon examination, the practitioner
noted some weakness of the lower extremities. She re-
ceived no benefit from the chiropractic visits and began
to note the onset of new symptoms. These included a
tremor “all over [her] body” and weakness in “big mus-
cle groups.” This made ambulation difficult and was the
beginning of a slow deterioration in gait. She made an
appointment with her primary care physician. A workup
included magnetic resonance imaging (MRI) of her spine,
which showed a mild lumbar right-paramedian bulge
that was judged to be inadequate to explain her symp-
toms. Her laboratory tests included a CBC, a full meta-
bolic panel, including liver function tests—all of which
were found to be within normal ranges—a measurement
of erythrocyte sedimentation rate (4), and a rheumatoid
factor check (negative result). These results were ob-
tained almost 2 months after Ms. A’s original lower-back
strain.

Ms. A’s medical and emotional needs became overly
burdensome to her partner, which led to the end of their
romantic relationship. Ms. A continued to experience
weakness in her lower extremities and ambulation diffi-
culties. Her physician ordered an MRI of the brain, which
was normal except for evidence of chronic sinusitis in
the left maxillary sinus. An MRI of her cervical spine was
also performed, and the results were found to be nor-
mal. Additionally, a lumbar puncture was performed as
the diagnostic considerations expanded to include multi-
ple sclerosis, encephalitis, neurosyphilis, subacute scle-
rosing panencephalitis, and acute idiopathic polyneuri-
tis. Results of tests regarding CSF glucose, cell cytology,
protein, gram stain, immunoglobulin M, immunoglobu-
lin G, fluorescent treponemal antibody absorption, and
immunoglobin banding were all negative.

Despite reassurance that these symptoms would likely
remit, Ms. A continued to experience more weakness
and ataxia. She was seen by another internist and diag-
nosed with atypical multiple sclerosis. She was given a
trial of methylprednisolone sodium succinate and noted
a brief period of symptom improvement. She was seen
by a neurologist 1 month later, and an EEG was ordered.
Again, the result was unrevealing.

Five months after her initial symptoms, Ms. A com-
plained of diplopia, difficulty swallowing, and frequency
of urination in addition to her symptoms of leg weakness,
tremor, and gait difficulties. She saw another neurologist
whose differential diagnosis included Creutzfeldt-Jacob
disease. She was then seen by an associate of a national
authority on prion disease, who felt that Creutzfeldt-Jakob
disease was a “low-probability” diagnosis, but a measure-
ment of blood mercury level was recommended, which
was also found to be negative.

At this point Ms. A’s treating physician began to seri-
ously consider that these symptoms might have a psycho-
logical component, which led to a psychiatric evaluation.
About 6 months from the onset of her symptoms, Ms. A
completed a neurocognitive and psychological battery of
tests. The results were as follows: score of 30/30 on the
Mini-Mental State Examination (MMSE), a score of 33/33
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on the Blessed Dementia Scale (5), and a Sensory Percep-
tual Screening (6) examination performed without errors.
She completed the Wechsler Memory Scale—Revised (7).
Her score fell within the average to high-average range,
and she was judged to have high-average intellectual
abilities. Also of note was that her receptive and expres-
sive language abilities were found to be intact, her con-
versational speech was fluid and nonphasic, her digit
repetition was high average, her oral calculations were
average, and her attention and concentration were nor-
mal. The only abnormal finding in this test battery was
on the MMPI-2, which showed elevated depression.

Although Ms. A complained of weakness and an unsta-
ble gait, results of formal neurologic examinations con-
tinued to be completely normal. In addition, Ms. A’s
complaints of waxing and waning strength and difficulty
walking were difficult to explain. At this time, she was
given axis | diagnoses of major depression and conver-
sion disorder. Ms. A was given fluoxetine for depression
and buspirone for anxiety. She was thereafter discharged
to a residential psychiatric facility.

Nearly 8 months after the first appearance of lower-
back strain, Ms. A was seen by a specialist in dissociative
disorders and psychosomatic illness. He hypnotized Ms.
A and noted that she was highly hypnotizable and that,
under hypnosis, her symptoms improved. She continued
to decompensate and was transferred from the residen-
tial facility to a skilled nursing facility secondary to func-
tional deterioration and an inability to complete activi-
ties of daily living without assistance. This deterioration
continued until Ms. A was again hospitalized, this time
on the Behavioral Medicine Unit at Stanford University
Hospital. At that time, she was confined to a wheelchair.
She complained of waxing and waning dysarthria and
difficulty swallowing, an ataxic-like gait, and tremors
that would move over her entire body, which she would
refer to as “convulsions.” She also had occasional com-
plaints of diplopia, for which she would compensate by
closing one eye, and frequent squinting. She continued
to experience subjective weakness in her lower extremi-
ties, which varied in degree, although it was always
present.

At this time, both Ms. A and her family agreed that her
mood was normal. Her score on the MMSE at admission
was 24/30; she appeared to be poorly motivated to com-
plete the test. Her insight was judged to be good, and
she was reported to say that she was motivated to deter-
mine the cause of her disability so she could return to
work. She admitted that being ill had brought her family
back to her and that her ex-lover was again in frequent
contact, both of which pleased her deeply. Upon ex-
amination her tremors were noted to wax and wane de-
pending on the content of her conversation. Her diag-
noses at admission were conversion disorder and major
depression, single episode, moderate, nonpsychotic,
and in remission with a regimen of fluoxetine and bus-
pirone. Psychological testing was ordered, as was a fol-
low-up neurology consultation.

Upon completion of neurological and psychometric
evaluations, Ms. A’s primary diagnosis remained conver-
sion disorder. Supporting this diagnosis were fluctuating
and at times bizarre symptoms: waxing and waning
memory deficits, an inability to ambulate without assis-
tance despite adequate strength, back pain, eye squint-
ing, and tremor, but no evidence of spasticity or cerebel-
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lar abnormalities. There was also some concern over
factitious elements, such as a new complaint of life-long
auditory and visual hallucinations.

Ultimately, it was decided to proceed with a behavior-
ally oriented rehabilitation program. This involved ag-
gressive physical therapy, occupational therapy, and par-
ticipation in groups and activities, with the focus on
treating Ms. A’s functional disability. Furthermore, with
the intent of both confirming and treating the conver-
sion disorder, it was explained to Ms. A that in the setting
of such an intensive rehabilitation program, her func-
tional ability should improve if it was simply related to
an underlying medical etiology, such as the apparent se-
vere muscle deconditioning she had experienced. It was
also explained to Ms. A that if she did not improve after
undergoing such an intensive rehabilitation program, it
would be owing to either a lack of participation or moti-
vation on her part or because her condition was purely
the result of a psychological disturbance. That is to say,
improvement would confirm a medical etiology. This be-
havioral approach to treating conversion disorder was
based on a review of the literature and the apparent suc-
cess of the use of this “double-bind” model (3).

The neurology service was consulted soon after Ms. A
was hospitalized. They found her to have normal conju-
gate eye movements without nystagmus, although she
complained of diplopia. Her palate lifted symmetrically,
her gag reflex was intact, and a fluctuating dysarthria in
her speech was described as “clear” at times. She was
noted to have decreased muscle bulk on the anterior tib-
ialis muscles bilaterally and a slight contracture of the
left Achilles tendon, both attributed to deconditioning.
Her muscle strength was intact, with bilaterally symmet-
ric deep tendon reflexes. She had intermittent tremors
of her trunk and extremities, both at rest and with move-
ment, without an apparent pattern. She had no cerebel-
lar abnormalities; e.g., heel-to-shin and finger-to-nose
movements were intact. While standing Ms. A was un-
able to place her left heel to the floor, was unsteady, and
was unable to stand unassisted. She appeared to be cog-
nitively intact, although her affect ranged from tearful to
“flattened.” Noting her prior workup and neurologic
evaluations, the neurology service assessed the observed
tremors and other symptoms as highly elaborated and
“functional” in nature. There was noted a lack of cooper-
ation with the funduscopic examination, which was com-
plicated by Ms. A’s frequent blinking. The neurology ser-
vice emphasized that at that time there was no evidence
of nervous system disease, concurred with a diagnosis of
conversion disorder, and recommended continued be-
haviorally based treatments.

With great encouragement, Ms. A was at times able to
ambulate somewhat better and at other times was only
able to ambulate with two-person support. Her speech
would fluctuate in terms of intelligibility, her tremors
would wax and wane, and her ability to perform on the
MMSE would change as well. Some of the variability was
clearly associated with anxiety about issues and con-
cerns expressed in the content of her speech. She clearly
responded to decreased nursing attention with vocaliza-
tions but not always with words, sometimes moaning
plaintively. While eating she was observed to throw her
head back, causing her to choke on her food; however,
with consistent reinforcement, she would keep her chin
down while chewing and have no difficulty. Because of
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concerns over her apparent swallowing difficulties, a
videofluoroscopic study was performed and an occupa-
tional therapy swallowing examination completed. Both
showed normal swallowing reflexes but noted that she
would tilt her head back and choke at times. This was
considered to be volitional behavior.

There were also attempts at managing her condition
with psychotropic medication. Ms. A had had a good re-
sponse to fluoxetine for her depression, and this treat-
ment was continued and the dose increased. The bu-
spirone therapy was continued, and olanzapine was
added at a dose up to 10 mg, given at night, mostly for
episodes of agitation and concern that Ms. A was at
times psychotic. None of these medication changes ap-
peared to change her course of illness.

Approximately 6 weeks after Ms. A’s admission, the
psychiatry service noted waxing and waning primitive re-
flexes. In addition, she began to exhibit progressively
more disinhibited behavior, such as throwing food and
smearing it on her face, along with choking sounds. She
developed an exaggerated startle response to innocuous
stimuli.

Another MRI and EEG were performed, and again the
neurology service was consulted. Ms. A had an essen-
tially normal examination. The service noted slurred
speech but felt it was functional and that no evidence of
dysarthria was present. Ms. A knew the date but ap-
peared to be disoriented to place. The neurology service
did not note any disconjugate gaze but raised questions
about subtle right nasolabial fold flattening, oral dyski-
nesias, and uncoordinated tongue movements. There
also was a concern over a subtle right lower-extremity ri-
gidity that had not been noted previously. Additionally,
mild, right-greater-than-left intention tremor was noted.

Ms. A’s repeat MRI of the head resulted in a normal
scan without evidence of ventricular enlargement or ex-
panded sulci. The neurology team noted that the bu-
spirone may have caused her tremor, referring to it as
tardive dyskinesia, and thought both fluoxetine and
olanzapine may have contributed to it as well. They rec-
ommended simplification of the medication regimen.

Earlier in her hospitalization, Ms. A had been adminis-
tered an MMPI-2. The results of the entire neuropsycho-
logical battery were now considered to be invalid be-
cause of her excessive endorsement of symptoms. In
addition, a Rorschach test given Ms. A was deemed un-
scorable. She tended to tell long, convoluted stories
about the inkblots and could not be redirected. She used
what appeared to be neologisms (e.g., “torcle bug” and
“buldar”), but when she was questioned, she would
laugh and say that she had made them up by combining
words. Ms. A was dysarthric and difficult to understand.
She tended to avoid responding to questions with direct
answers and appeared to be somewhat disinhibited;
e.g., she asked the female examiner out on a date.

Given the lack of information gained from administra-
tion of these tests, the examiner requested copies of the
raw data from Ms. A’s previous neuropsychological test-
ing. Her MMPI-2 results, taken 4 months earlier, were no-
table only for depression and lacked the expected eleva-
tion in somatic preoccupation, denial, repression, and
endorsement of neurological symptoms that is often
found in individuals with conversion disorder.

Subsequently, psychological testing was readminis-
tered, and this time it was considered to be valid. Ms. A
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was given the shorter Millon Clinical Multiaxial Inven-
tory—llIl (8), the Rorschach test, and the Thematic Apper-
ception Test. The results of the Millon Clinical Multiaxial
Inventory—IIl were considered to be valid, but Ms. A ap-
peared to answer it with a bias toward magnifying her
symptoms, as it indicated the presence of a significant
mental disorder. Her profile suggested a personality dis-
order with narcissistic, avoidant, and paranoid features.
Her Rorschach test results had 19 scorable responses
and, this time, was notable for linear responses and an
absence of neologisms. Ms. A exhibited considerable ef-
fort and demonstrated complexity in her thought pro-
cess, as well as an ability to synthesize information. She
had some difficulty with perceptual accuracy and dem-
onstrated a tendency to become easily disorganized.

Ms. A continued to fare poorly, her grooming was very
poor, and her ability to perform simple activities of daily
living was severely impaired. Despite aggressive behav-
ioral strategies to treat a presumptive conversion disor-
der, no progress was seen. Repeated neurologic consul-
tations were inconclusive. An MRI and EEG showed no
abnormality. After exhaustive review of Ms. A’s care,
strategies to improve her function, and attempts to de-
fine a possible medical etiology, it was reluctantly agreed
that no progress had been made in the prior 6 weeks of
intensive therapies. Plans were made to have her moved
to a skilled nursing facility.

Ms. A’s response to this proposed move was dramatic.
There was an increase in nonverbal vocalizations, chok-
ing, disinhibited outbursts, difficulty following direc-
tions, and tearfulness. She began to look more abulic,
with more frequent and severe difficulties with chewing
and swallowing. With the expected discharge date loom-
ing, another EEG was ordered.

It was decided to place a nasogastric tube for feeding.
However, less than 24 hours after insertion, it was taken
out by Ms. A. Another was placed, with a similar result.
Faced with the difficulties of having Ms. A undergo even
a minor procedure for the presumed conversion disor-
der, her unwillingness to allow the nasogastric tube to
remain in place, and ambivalence about proceeding to
percutaneous endoscopic gastrostomy placement in an
individual with a psychosomatic illness, we decided to
initiate another trial of oral feedings. That day Ms. A ate
both lunch and dinner without significant difficulty.

Ms. A was found later that night in cardiopulmonary
arrest. It occurred almost 90 minutes after dinner, which
had been observed by nursing staff and described as un-
eventful. After dinner that night, Ms. A had been heard
choking; although her oropharynx had been examined
and was found to be clear of food and debris. She was
found cyanotic approximately 30 minutes later, without
respiration or pulse. Suction performed during cardio-
pulmonary resuscitation revealed small bits of food—ap-
parent evidence of aspiration. Ms. A was presumed to
have asphyxiated because of an obstructed airway. It was
thought possible at the time that Ms. A may have moved
some food into her chair and later put it into her mouth
and choked, suffering asphyxiation, cardiopulmonary
collapse, and near-death. She was resuscitated and sent
to the intensive care unit, where about 36 hours later
she was declared brain dead by EEG.

Ironically, the EEG ordered earlier in the week was
read at the same time as the EEG from the ICU. The
former was noted to be abnormal and interpreted as
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showing excessive theta activity in bilateral temporal ar-
eas that was consistent with an encephalopathy. The EEG
report specifically mentioned the possibility of a rapid
neurodegenerative process in the differential. Ms. A was
removed from life support after a lengthy meeting with
her family, and she expired shortly thereafter.

The family granted permission for an unrestricted au-
topsy. On general autopsy, Ms. A was found to have acute
and organizing bronchopneumonia, with fragments of
vegetable material in the bronchus consistent with prior
aspiration. The results of gross examination of the exter-
nal brain and coronal sections was found to be entirely
normal, with no evidence of inflammation, neoplasm,
atrophy, or white matter changes. However, microscopic
examination revealed changes indicative of prion dis-
ease; namely, sections of the frontal, hippocampal, and
occipital cortices showed moderate neuronal loss, reac-
tive astrocytosis, and variably sized vacuoles within the
neuropil, also know as spongiform change (Figure 1A).
No kuru-type plaques were seen; no inflammation was
observed. The underlying white matter showed patchy
myelin loss and spongiform change. In addition, many of
the sections revealed evidence of acute ischemic/hy-
poxic injury, with shrunken neurons displaying hyper-
chromatic, indistinct nuclei and eosinophilic cytoplasm
(Figure 1B). Sections of the midbrain and brainstem also
showed spongiform change, as well as neuronal dropout
and gliosis in the substantia nigra and olivary nuclei. A
section of the cerebellum showed a normal-appearing
granular cell layer, loss and acute ischemic/hypoxic injury
of the Purkinje neurons, and mild spongiform change in
the molecular layer. The underlying cerebellar white mat-
ter had mild spongiform change, and the dentate nu-
cleus showed gliosis and neuronal loss.

In compliance with an ongoing surveillance program
sponsored by the American Association of Neuropathol-
ogists and the Centers for Disease Control and Preven-
tion, tissue was sent for immunodiagnostic studies to col-
laborators at the newly formed National Prion Disease
Pathology Surveillance Center in Cleveland. Western im-
munoblot analysis revealed the presence of the patho-
genic, protease-resistant isoform of prion protein, which
confirmed the diagnosis of prion disease (Figure 2). Of in-
terest, this sensitive detection method (9) discerned the
protease-resistant isoform of prion protein, as evidenced
by the unique three-band pattern revealed after diges-
tion with proteinase K in the comparison tissue from an-
other patient with Creutzfeldt-Jakob disease (lane 1) and
in the frontal cortex from Ms. A (lane 4). It found no pro-
tease-resistant isoform of prion protein in the cerebellar
tissue (lane 3). This might suggest a sampling or technical
error or that levels of the prion protein in the cerebellum
were possibly too low for detection.

Discussion

First, we present a brief review of Creutzfeldt-Jakob dis-
ease, its common presentations, and important features in
the differential diagnosis of prion disease. Then we discuss
three points related to this case. One, the course of illness
until the few weeks before the patient expired clearly impli-
cated a psychosomatic illness, although she was later
found to have a rapid neurodegenerative illness. Second,
we discuss symptom elaboration as an illness behavior and
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FIGURE 1. Sections of the Frontal Cortex Displaying Prion-Induced Spongiform Changes With Neuropil Vacuolization (thick
arrows) and Neuronal Atrophy (thin arrows) (A) and Acute Neuronal Hypoxic/Ischemic Changes (arrows) (B) in a Patient

With Creutzfeldt-Jakob Disease?

2 Hematoxylin and eosin staining was used; original magnification: 400x.

consider how it can impede the diagnosis of neurologic or
medical illnesses. Third, we discuss whether the degenera-
tion of the frontal cortex—the associated personality
changes, disinhibition, and cognitive decline—may have
been responsible for the illness behavior that clouded the
clinical picture. We conclude by discussing whether it is
possible to consider a neurobiological basis for conversion
disorder given the current diagnostic criteria.
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Prion diseases affecting humans include Creutzfeldt-Ja-
kob disease, which can occur in a sporadic or familial form
or be transmitted iatrogenically, Gerstmann-Straussler-
Scheinker syndrome, kuru, and fatal familial insomnia. A
newly recognized variant form of Creutzfeldt-Jakob dis-
ease has been described in the United Kingdom and is as-
sociated with ingestion of contaminated beef products
(10, 11). The prion (proteinaceous infectious particles)
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theory (12) posits that a protein molecule serves as an in-
fectious agent in causing transmissible prion diseases.

In this patient’s case, given her negative family history
and pathologic/immunodiagnostic findings, the diagno-
sis was most likely the sporadic form of Creutzfeldt-Jakob
disease that accounts for approximately 85% of all cases.
The neuropathologic hallmarks of sporadic Creutzfeldt-
Jakob disease are neuronal loss, gliosis without inflamma-
tion, and spongiform change. Acute hypoxic/ischemic
damage to CNS tissues can cause similar changes, neces-
sitating confirmation of prion disease in such cases with
additional immunodiagnostic techniques, such as immu-
nohistochemistry or Western blot analysis using antibod-
ies against the prion protein.

The etiology of sporadic Creutzfeldt-Jakob disease is not
completely understood, but it is thought to involve either
somatic mutations in the prion protein gene that might re-
sult in the formation of the protease-resistant isoform of
prion protein gene product or spontaneous conversion of
the normally expressed prion protein into the protease-re-
sistant isoform. This abnormal form is thought to some-
how elicit a chain reaction, spread to other neurons, and
ultimately cause diffuse neuronal injury (13).

A new variant of Creutzfeldt-Jakob disease could be
considered with this patient as it is generally seen in young
adults (mean age=28 years, range=16-52) with behavioral
changes such as agitation, aggression, anxiety, apathy, de-
pression, emotional lability, insomnia, poor concentra-
tion, paranoid delusion, recklessness, or withdrawal (14)
and with an absence of neurologic signs or abnormal EEG
studies early in the illness course (15). While our patient
did have a history of foreign travel, including time spent in
the United Kingdom, direct exposure to infected material
is not suspected. To date, new-variant Creutzfeldt-Jakob
disease has not been found in the United States. The
neuropathologic features of new-variant Creutzfeldt-
Jakob disease include widespread kuru-type plaques in
the cerebrum and cerebellum and prominent spongiform
changes in the basal ganglia and thalamus, with less in-
volvement in the remainder of the cerebral cortex. These
changes were not present in this patient. In addition,
unique banding patterns have been reported for the pro-
tease-resistant isoform of prion protein obtained from pa-
tients with sporadic, iatrogenic, and new-variant Creutz-
feldt-Jakob disease as well as for other familial types of
prion disease (9, 13, 16); our patient’s banding pattern was
consistent with sporadic Creutzfeldt-Jakob disease.

Among patients with the sporadic form of Creutzfeldt-
Jakob disease, a prodrome of so-called nonspecific symp-
toms is seen in about a quarter of patients and involves
complaints of asthenia, insomnia, or anorexia. A rapid rate
of mental deterioration and dementia is seen in about 20%
of cases, while nearly half have significant cognitive de-
cline over a period of weeks or months. Some patients with
Creutzfeldt-Jakob disease show distinct neurologic deficits
involving cerebellar function (33%), behavioral distur-
bance (29%), and visual-system disturbances (19%) (17).
Extrapyramidal rigidity, myoclonus, and characteristic pe-
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FIGURE 2. Western Immunoblot Analysis Confirming the
Presence in the Brain of Protease-Resistant Prion Protein
in a Pattern Consistent With Creutzfeldt-Jakob Disease?
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tissue from  tissue from tissue cortex tissue
another a healthy from Ms. A from Ms. A
patient with subject

Creutzfeldt-
Jakob disease

a All tissues were pretreated with proteinase K (for detailed methods,
see reference 9).

riodic EEG complexes tend to be present relatively late in
the illness, although nonspecific EEG changes, e.g., diffuse
slow-wave forms, often are present much earlier. The mean
duration of illness is 8 months, and 90% of the patients are
dead within 2 years (2, 17). The time of our patient’s onset
of lower-back pain until her death was 12 months, but her
presentation was atypical. The EEG changes seen late in
the course were not the characteristic spike-and-wave
complexes. Despite impairments in our patient’s day-to-
day function, no clear and unambiguous neurologic signs
were present until just before her death.

Neuropsychiatric presentations are not uncommon in
patients with prion diseases. Behavioral abnormalities
and deficits of higher cortical function are relatively com-
mon at the onset of illness. One case report (18) described
a 40-year-old man with significant personality change,
paranoia, hypersexuality, and apparent confabulation. Of
interest is the report of a neurologic examination, which
occurred at admission to a psychiatric unit; it described
resting and intention tremors involving the arms, trunk,
and head that were exacerbated when he was startled and
improved when he was distracted. Differential diagnostic
considerations in that case included conversion disorder,
factitious disorder, psychotic major depression, bipolar
disorder not otherwise specified, and psychosis not other-
wise specified. The results of repeat neuropsychological
testing showed a progressive decline in cognition across
all domains. Projective testing done at one point during
the course of illness was significant for the patient’s “bi-
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zarre” responses, “unusual” personalizations, and “exces-
sive” affect and included responses to images on cards as
though they were real. A single photon emission com-
puted tomography (SPECT) scan performed during hospi-
talization showed left frontal, left temporal, and biparietal
hypoperfusion. A variety of medication trials and bilateral
ECT were all without lasting benefit. The most striking
similarities of that case report to that of our patient are the
confusing nature of the clinical picture and the results of
an extensive workup that was initially unremarkable. Both
our case and the published report highlight the need for
repeat testing, even in cases that appear to be the result of
idiopathic psychiatric disturbance.

Retrospectively, the correlation of the clinical picture in
our case with the spongiform changes noted in the post-
mortem examination clarifies some of the presenting
complaints. There was significant involvement in the
substantia nigra. The patient had tremors that occurred
both at rest and sometimes became worse with intention,
which is not characteristic of injury to the substantia ni-
gra as in Parkinson’s disease but is perhaps explained by
the histologic evidence of cerebellar involvement. It is in-
teresting to note that although the patient had an inten-
tion tremor, she maintained the ability to perform heel-
to-shin and finger-to-nose exercises and showed no strik-
ing dysmetria. Alternatively, these signs may have been
evidence of dystonia, which can be difficult to differenti-
ate from suspected psychogenic tremor (19, 20). The
weakness and gait abnormalities the patient exhibited are
of unclear etiology but may have had to do with the in-
volvement of the premotor area concerned with planning
and executing movement or the motor cortex itself, or it
may have represented dystonia (21).

Our patient also exhibited other findings described by
the consulting neurology service, such as an apparent dys-
kinesia of the tongue. Near her death, we observed a flat-
tened affect and at least one frontal release sign, as well as
functional evidence of disinhibition and loss of appropri-
ate social behaviors. This may have been evidence of basal
ganglia dysfunction (which is affected in over half of the
patients with sporadic Creutzfeldt-Jakob disease [22]) and
frontal lobe, especially orbitofrontal cortical, dysfunction.
The onset of depression as part of our patient’s early pre-
sentation is, in hindsight, completely concordant with sig-
nificant frontal cortical and/or basal ganglia dysfunction
associated with Creutzfeldt-Jakob disease.

Ms. A’s last MRI was performed about 4 weeks before
her death and was reported as normal, which was concor-
dant with the gross anatomical examination on autopsy,
in which no striking atrophy was noted. It is disappoint-
ing, in retrospect, that other imaging was not attempted
in this patient, although it is unclear what this would have
contributed in terms of diagnosis, and many possible
findings would have been nonspecific. The use of diffu-
sion-weighted images may have allowed us to visualize lo-
calized abnormalities, and we might have expanded the
differential diagnosis (23). SPECT studies have been used
to demonstrate localized hypometabolism and are useful
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in locating affected brain structures for brain biopsy (24).
We hypothesize that Ms. A would have had functional def-
icits in the anterior cingulate (related to attentional and
motivational impairments), in orbitofrontal hypometabo-
lism (related to impulsivity and impaired social graces),
and in frontoparietal hypometabolism (related to the in-
ability to plan and execute motor sequences). Basal gan-
glia abnormalities were also likely and would have con-
tributed to these deficits.

When a patient has symptoms that are felt to be “func-
tional” by the consulting neurologist, we begin to consider
somatoform disorders and look for secondary gain as well
as some inciting trauma or insult to the individual. Three
components—symptoms that do not conform to our un-
derstanding of the anatomy and physiology of the CNS, in-
citing intrapsychic conflict, and issues of secondary gain,
all in the absence of a clear neurologic diagnosis—argue
for a diagnosis of conversion or other somatoform disor-
der (1). The case described presented all three compo-
nents until late in the course of illness.

The psychosocial and psychodynamic precursors to Ms.
Asillness were felt to have been severely traumatic enough
that the development of conversion symptoms as a means
of coping with these stressors fit a model of psychoso-
matic illness (20, 25). The psychological trauma was her
recent “coming out”—that is, her exploration and declara-
tion of her homosexuality. Her family’s unsympathetic re-
ception of her declaration was a serious disappointment.
The recent change in her career had placed her in a novel
environment in which she was not as secure as she had
been at her prior job, a job she had held for over 20 years.
These circumstances were clearly linked temporally with
the onset of her symptoms and her functional decline.

The patient’s illness appeared to provide secondary gain
by returning to her the only person she had loved roman-
tically, to her family, and to relief from the stress of work-
ing. The role of secondary gain in conversion disorder is
unclear (1, 20), although clinically it is often regarded as a
factor in maintaining or exacerbating conversion symp-
toms and their associated morbidity (1).

In addition, Ms. A was readily hypnotized, and an im-
provement in her symptoms occurred under hypnosis. We
noted exacerbation of her symptoms with duress, and
fluctuation in symptoms, such as her gait disturbance,
were seen throughout the day and from day to day (21).
This was also true of the patient’s complaints of double vi-
sion and her tendency to squint or close one eye, her dys-
arthric-like speech, and difficulty swallowing. These in-
consistencies focused our attention on the apparent
psychosomatic nature of her deficits.

Because of the swallowing concerns, Ms. A was exam-
ined by occupational therapists, and she underwent a
videofluoroscopic examination. Both examinations sug-
gested that her swallow reflexes and musculature were in-
tact and that it was an apparent volitional extension of the
neck that precipitated the choking episodes. These find-
ings suggested nonorganic deficits with an increasing
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need to recruit help from others for even the most basic
activities.

Beyond the apparent nonanatomical and nonphys-
iologic nature of the patient’s complaints, the inciting
trauma, and issues of secondary gain, there was a 6-month
period of reasonably exhaustive evaluation. This included
the usual laboratory studies—a measure of sedimentation
rate, a heavy metal screening, a measure of rheumatoid
factor, a lumbar puncture, neuroimaging, an EEG, and a
trial of intravenous steroids—in the belief that the patient
may have suffered from an atypical presentation of multi-
ple sclerosis. There were repeated neurologic evaluations,
which did not demonstrate reproducible or understand-
able deficits. Creutzfeldt-Jakob disease was considered
and dismissed as unlikely earlier in the course of illness
because of an atypical presentation.

Psychometric testing suggested that Ms. A had devel-
oped significant psychiatric disturbance and now exhib-
ited primitive defenses. Her profile suggested a personal-
ity disorder with narcissistic, avoidant, and paranoid
features. This change to more primitive defenses leading
to significant somatization of distress was concordant
with the clinical presentation.

Within the last few weeks of the patient’s life, however,
the personality changes evident on the Millon Clinical
Multiaxial Inventory—III and projective tests—disinhibi-
tion, apparent cognitive decline, and fluctuating frontal
release signs—taken together made it imperative that the
medical workup continue and clearly implicated a neuro-
logic disorder. An MRI and EEG were repeated, but contin-
ued to be normal. When a diagnostic EEG was performed
just before Ms. A’s death, its reading was unfortunately de-
layed. Thus, the diagnosis for this patient is clearly neuro-
logic; however, there was evidence to suggest that elabora-
tion of symptoms occurred during the course of her illness
that may have been related to psychological processes oc-
curring in a diseased brain, mimicking (or modeling) the
conversion process.

This elaboration of symptoms may best be understood
as a variation of “the sick role.” The sick role allows an in-
dividual to seek care, to be ill, and to focus his or her—and
in some cases—their family’s or significant other’s atten-
tion and energy toward stabilization and recovery from ill-
ness. The behaviors around receiving care have been re-
ferred to as “illness behavior.” The nature of the symptom
profile is subjective and is prone to minimization and
elaboration. This situation can lead to identification of
such elaboration as pathology. In this case, the patient’s
need for assistance and her significant disability did elicit
a caring response, and this undoubtedly was powerfully
reinforcing. While this illness behavior seemed compel-
ling in maintaining a psychosomatic interpretation of Ms.
A’s illness, this pattern of behavior is seen among patients
receiving care in the hospital for any medical illness (26).

Given the changes seen in Ms. A’s personality, it would
be expected that she would have had a diminished capac-
ity to use her usual coping strategies at a time of extreme
duress. Because of this, we believe that she communicated
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distress through an elaboration of symptoms (illness be-
havior) during the course of her illness. We base this idea
partly on the psychometric findings but also on the impor-
tant psychosocial stressors that preceded the onset of
symptoms. In our opinion, this illness behavior as well as
her somatization of distress contributed to a confusing
clinical picture, especially given the lack of evidence of a
medical or neurologic illness until just before death.

Is it possible that a neurologic or psychiatric illness may
provide a neurobiologic substrate for the expression of
conversion symptoms or impair psychological defenses
leading to use of more primitive defenses, such as in the
elaboration of symptoms? Conversion disorder is more
common among those with low educational achievement
(25). This raises the question of whether these individuals
have subtle or more marked cognitive or learning disor-
ders indicative of significant developmental structural or
cytoarchitectural abnormalities. Individuals with post-
traumatic stress disorder (PTSD) have a higher incidence
of conversion symptoms than other psychiatrically ill
comparison subjects (27), and PTSD is associated with
significant changes in limbic structures, especially the
hippocampus (28). Finally, the most robust finding of co-
morbidity with conversion disorder is with major depres-
sion (4, 25, 29). The neurobiologic basis for affective disor-
ders has been directed to limbic (the hippocampus [30]
and amygdala [31]) and frontal cortical structures, such as
the subgenual area of the frontal cortex and anterior cin-
gulate (32, 33). How structural changes associated with a
developmental abnormality, mood disorder, PTSD, or
other neurologic illness might predispose toward frank
conversion or pathologic illness behavior is speculative.

One interesting case report (34) suggesting a neurobio-
logic correlate of conversion was seen in an individual
with hysterical paralysis. These authors noted that the in-
tent to move the affected limb resulted in a change in met-
abolic activity that shifted from motor cortex to anterior
cingulate and orbitofrontal cortex, suggesting that this
change in the motor activation pathway was responsible
for the paralysis. While provocative, the best such case re-
ports may provide is a perspective that allows neurobio-
logic correlates to exist for psychological phenomena such
as conversion disorder.

Despite such fascinating glimpses into what may be a
neurobiologic understanding of conversion, given current
diagnostic criteria, conversion is considered to be an en-
tirely psychological phenomenon. It cannot be diagnosed
in the context of a neurologic illness, with the exception of
pseudoseizures in a patient with known epilepsy. As previ-
ously discussed, however, we can consider the boundary
between symptom elaboration and frank conversion to be
somewhat blurred in some cases. In the case of Ms. A, her
disability always appeared to far exceed any identifiable
deficits due to deconditioning, for example. The changes
in personality, cognition, impulse control, and an increas-
ing level of distress over her deficits in self-care, ambula-
tion, and eating, and the associated loss of independence
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could have provided both a dynamic as well as a neurobio-
logic vulnerability for illness behavior that was pathologic.

Although the biological and psychological models of
psychiatric illness have not clearly intersected, we are be-
ginning to discern subtle alterations in function and in
structures of the brain that appear to be involved in the ex-
pression of psychopathology. It is clear diagnostically that
we cannot consider this patient to have had a conversion
disorder; however, this case sheds light on how our per-
ception of conversion as entirely psychological or neuro-
degeneration as entirely biological may obscure subtle in-
teractions that can confound diagnosis.

Conclusions

A remarkable aspect of this case was the nearly unani-
mous opinion by the neurology and psychiatry services
that this patient’s presentation was conversion disorder
and was not organic until after she had coded and was in
the intensive care unit. This case provides an excellent
teaching example of why the physician needs to sustain a
suspension of belief or disbelief and seriously consider in
every patient whether an entirely psychological or entirely
biological explanation will identify the current diagnosis
and appropriate interventions.

The belief that this patient had a conversion disorder
also appeared to dissuade the consulting neurologists
from reconsidering some of their findings. Signs such as
an apparent dyskinesia of the tongue, a flattened affect, at
least one frontal release sign, functional evidence of disin-
hibition, and loss of appropriate social behaviors may
have been minimized by the consulting service.

This case report is, to the best of our knowledge, the first
report in the literature of a patient, who, upon death, was
diagnosed with Creutzfeldt-Jakob disease and who had
symptoms that were thought to represent a primary diag-
nosis of a psychosomatic illness. This report also contains,
to our knowledge, the first serial psychometric examina-
tion of a patient with Creutzfeldt-Jakob disease. Despite
the use of different psychometric instruments, there was a
clear pattern of development of impaired defenses and
primitive personality characteristics that were associated
with clinical decline and progression of the disease.

In addition to the visible effects of the neurodegenera-
tive process on motor control and cerebellar function, we
argued that the neurodegeneration of frontal cortices and
subcortical structures affected Ms. A’'s personality and
possibly created a vulnerability for the elaboration of
symptoms concordant with pathologic illness behavior.
More subtle effects that may have affected interhemi-
spheric communication, dominance, or interference of
parietal motor control may have contributed to this bio-
logic vulnerability as well (35, 36). This case provides a
small window into the neurobiology of personality and
perhaps into conversion itself. It also reveals the power of
our biases and the intersection of neurobiology and psy-
chological models of psychiatric illness.
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