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Abstract—Creutzfeldt-Jakob Disease (CJD) is one of a
roup of neurodegenerative disorders causing spongiform
ncephalopathies. CJD is the most common human trans-
issible spongiform encephalopathy, or prion disease, but

as an annual incidence of only 0.4–1.8 cases per million
opulation worldwide. The prognosis for this disease is very
oor and there is currently no cure. Patients typically
resent with non-specific neurological or psychiatric com-
laints and often have multiple physician visits before di-
gnosis, which requires histological examination of brain
issue. This patient had serial presentations to our Emer-
ency Department, with progressive symptoms and multi-
le laboratory and radiological tests as well as consults, but
er diagnosis remained unclear until her disease rapidly
rogressed and a brain biopsy was performed. With in-
reasing concerns about prion diseases such as bovine spon-
iform encephalopathy (BSE)—or mad cow disease—and
JD, awareness of the symptoms and diagnostic challenges
ssociated with these diseases will be helpful to emergency
hysicians. © 2006 Elsevier Inc.

Keywords—Creutzfeldt-Jakob Disease; CJD; prion dis-
ases; spongiform encephalopathy, dementia

INTRODUCTION

reutzfeldt-Jakob Disease (CJD) is the most common
uman transmissible spongiform encephalopathy but has
n annual incidence of only 0.4–1.8 cases per million
opulation worldwide (1). The disease occurs sporadi-
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ally in up to 85% of cases with familial and acquired
ases accounting for the remainder (2). The prognosis is
ismal, with a mean of 8 months from onset to death.
ue to the non-specific neurological and psychiatric

omplaints, the diagnosis is initially elusive. Recently,
agnetic resonance imaging (MRI) has become a helpful

djunct in diagnosis; however, brain biopsy remains the
efinitive diagnostic test. This case report of a patient
ho presented to the Emergency Department (ED) on
ultiple occasions with progressive CJD details the

ymptoms, diagnostic testing, pathophysiology, and
ransmissibility of spongiform encephalopathies like bo-
ine spongiform encephalopathy (BSE) and CJD.

CASE REPORT

46-year-old right-handed woman with no significant
ast medical history first presented to the ED for evalu-
tion of a possible stroke. The patient had become ill one
ay earlier while traveling home from Florida, experi-
ncing a sensation of floating, gait imbalance, and a
eneral feeling of not being well. She had a vague
ensation of numbness of both sides of her face and both
ands, which was intermittent. On the morning of pre-
entation, she developed difficulty with forming complex
houghts and sentences and with expressing words. She
enied slurring of speech, but stated that she felt at times
he was unable to express the words she was thinking.

pril 2005;
: 22 A
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he patient was married with children and her family had
een with her that day. They did not notice a significant
hange in the patient’s speech. She denied headache,
ision changes, or weakness in the extremities, but did
dmit to a sense of being off balance. Her physical
xamination revealed a moderately obese woman with
ormal vital signs. The majority of her neurological
xamination—including orientation, short-term memory,
ranial nerve testing (including facial sensation),
trength, general sensation, cerebellar function testing,
nd gait—was normal. She did not clearly have expres-
ive aphasia but was slow to name objects, could not
ubtract serial 7s from 100 backward, or spell the word
world” backward. Laboratory evaluation, electrocardio-
ram (EKG), and a head computed tomography (CT)
can did not reveal any significant findings. After con-
ultation, the neurology service admitted the patient for
urther evaluation.

During her hospital admission, an MRI as well as a
agnetic resonance angiogram (MRA) of the head and

eck did not reveal any significant findings. A lumbar
uncture was performed with completely normal re-
ults. Further laboratory evaluation revealed a TSH of
0.87 uU/mL (normal 0.350 –5.500 uU/mL) and a free
4 of 0.85 ng/dL (normal 0.6 –1.76 ng/dL). The pa-

ient was started on levothyroxine and aspirin and was
ischarged with referral for neurological and primary
are follow-up.

The patient returned to the ED for three more visits
ithin the next month. On the following visits she

omplained of increasing difficulty with thought for-
ulation and verbal expression. She demonstrated
ild expressive aphasia, but had periods of completely

ormal speech. Otherwise, she remained alert and
riented and her neurological examination continued
o be normal, including short- and long-term memory.

repeat head CT scan was unremarkable. Repeated
eurological consultations did not produce any further
ecommendations. The patient grew increasingly anx-
ous about her symptoms and was ultimately seen by
sychiatry. The preliminary diagnosis on the first psy-
hiatry consultation was possible conversion disorder
ith complicating hypothyroidism.
On the fourth ED visit the patient complained of

ltered mentation and lethargy. She had intermittent slow
peech and increased difficulty formulating thoughts and
xpressing them. Her family had noticed a definite
hange in behavior, diminished walking, increased time
n bed, and lack of attention to activities of daily living.
he had a dull affect and seemed to become lost in

hought mid-sentence. The remainder of her neurological
nd physical examination was normal. She was awake,
lert, and oriented, however, at times seemed lost in

hought. All laboratory evaluations were unremarkable. t
er TSH was 4.725 uU/mL and her T4 was 1.69 ng/dL,
oth within normal limits. After another neurological
onsultation, the patient was again referred to—and this
ime admitted by—the psychiatry service.

While admitted, she began having increasing short-
nd long-term memory loss along with progressive
taxia with a wide-based gait. She was noted to have
sychomotor retardation, abnormal wrist posturing,
taring spells, and one episode of screaming along
ith jerking motions that resolved with lorazepam and
aloperidol. Before this episode she had been on loraz-
pam and haloperidol on an as-needed basis for agi-
ation but no other psychiatric medications. An elec-
roencephalogram (EEG) showed persistent rhythmic
riphasic sharp wave activity prominent in the left
rontal and temporal regions but present bilaterally as
ell, and she was transferred to the neurological ser-
ice for possible seizures. On examination by the
eurologists, she was noted to have slow fragmented
peech, ataxia, and abnormal dystonic posturing of
oth hands, right greater than left. An MRI of the brain
ith diffusion weighted images showed progression of

ncreased intensity in the left temporal, occipital and
arietal regions (Figure 1). A repeat cerebrospinal
CSF) examination was normal, including viral culture
nd other evaluations for possible encephalitic causes.
he CSF protein analysis did not reveal any oligo-
lonal bands and the myelin basic protein level re-

igure 1. MRI of the brain with diffusion weighted images
hows increased signal intensity predominantly in the left
arietal cerebral cortex (double arrows) and left caudate
ucleus (single arrow).
urned at � 2.0 UG/L (normal range 0 – 4.0 ug/L). A
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Creutzfeldt-Jakob Disease 43
erebral angiogram revealed no evidence of vasculitis.
ltimately, a brain biopsy was recommended. The
iopsy specimens revealed a spongiform encephalop-
thy. Specimens sent to the National Prion Disease
urveillance Center provided the diagnosis of a prion
isease, likely CJD, however, the specific form of CJD
as not identified. For the calendar year of her pre-

entation, the National Prion Disease Surveillance
enter had thus far reported 103 cases of sporadic CJD
nd no cases of variant CJD in the United States (3).
he patient continued to decline clinically and expired
ne and one-half months after her first onset of symp-
oms. At this point, no source has been identified;
owever, the patient did travel to the United Kingdom
n the 1980s.

DISCUSSION

JD is a universally fatal neurodegenerative disorder
aused by prions (4). Prions are pathologically con-
ormed proteins that are a product of partial physiologic
roteolysis of cell membrane proteins. Abnormal iso-
orms of prions accumulate within neurons of the brain
ausing spongiform degeneration and disruption of func-
ion (5). Five human prion diseases have been described
o date: kuru (a disease formerly transmitted through
itual cannibalism), Gerstmann-Straussler-Scheinker
yndrome (a hereditary disorder), fatal insomnia (also
nherited), atypical prion disease (a heritable trait in a
ew families), and Creutzfeldt-Jakob disease (6).

CJD is classified as sporadic, familial, and acquired,
hich includes iatrogenic and variant CJD (3). In the mid
980s, the transmission of BSE to humans through con-
aminated beef along with the emergence of a new form
f CJD, variant CJD (vCJD), focused attention on prion
iseases (8). The continued occurrence of vCJD cases
nly in persons who have lived in BSE-endemic areas
nd several animal and molecular laboratory studies pro-
ide strong evidence that vCJD is causally linked with
SE (7,8). This case demonstrates that CJD, although

are, can present in the Emergency Medicine setting.
Clinically, patients with sCJD present with rapidly

rogressive dementia, ataxia, and myoclonus. The me-
ian age at onset is 65 years. In contrast, patients with
CJD present at a younger age (median 26 years), with a
rodrome of neuropsychiatric illness followed by de-
entia, ataxia, chorea, and persistent dysesthesias and

aresthesias (7–9). The diagnosis of CJD is difficult. The
ifferential diagnosis for patients presenting with this
onstellation of symptoms would include central nervous
ystem infections, other forms of encephalitis, central
ervous system vasculitis or ischemic diseases, seizure

isorder, cerebellar disorders, delirium, dementia, toxins, d
ndocrine and electrolyte abnormalities, and finally, psy-
hiatric illness after all medical causes are ruled out. The
linical diagnosis of sCJD is supported by a characteris-
ic EEG with bilateral synchronous periodic sharp waves
nd elevated levels of protein 14-3-3 in the CSF (2).
owever, both of these tests may be negative in
CJD patients; in this instance an MRI may be useful.
n patients with sCJD, diffusion-weighted and fluid-
ttenuated inversion recovery (FLAIR) MRI sequences
ave shown hyperintense signals to be present in the
eostriatum (the caudate nucleus and putamen); in vCJD
atients, signal hyperintensity has been found in pulvinar
halami, known as the “pulvinar sign” (2,5). Emergency
hysicians can begin the evaluation by looking for
auses of altered mental status that can be medically
reated. Neuroimaging with computed tomography and
ltimately MRI would be warranted. Neurological con-
ultation and admission are necessary to continue the
valuation for atypical diseases, especially those that
equire advanced laboratory evaluation and EEG moni-
oring. Ultimately, definitive diagnosis requires a confir-
atory brain biopsy.
Currently, there is no cure for CJD and once symp-

oms appear the course is rapidly progressive, causing
ementia, disability and ultimately, death. Early on, an-
ipsychotics and sedatives may be helpful in controlling
ggressive behavior, but institutional care will likely be
eeded. Despite the bleak prognosis, diagnosing CJD is
ritical to assuring appropriate neurological care, reduc-
ng multiple unresolved medical evaluations, and avoid-
ng unnecessary or inappropriate psychiatric admissions.
t also provides the opportunity for counseling and for
he patient to address end-of-life decisions. Although one
ould hope the constellation of signs and symptoms
ould be recognized and identified through referral to
eurological services, many patients with many different
ealth issues are not compliant with referrals for
ollow-up and continue to re-present to the ED. In such
ases, it may be the emergency physician who is in the
est position to recognize the continuing progression of
he symptoms without diagnosis, and to raise the possi-
ility of CJD in the differential diagnosis.

CJD is not known to be transmitted by droplet, air-
orne, or direct person-to-person contact, and there is no
vidence of the occupational transmission of CJD to
ealth care workers. Health care workers should use
tandard precautions when caring for patients with CJD
10). Iatrogenic spread of CJD has resulted after the use
f contaminated medical equipment. Transmission also
as been reported after the use of extracted pituitary
ormones, and after the implantation of contaminated
rafts of human dura mater and corneas (10,11). Con-
entional steam sterilization and most routinely used

isinfectants are not adequate methods to inactivate the
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JD prion protein. Both the Centers for Disease Control
nd Prevention and the World Health Organization have
ublished specific guidelines for the processing of CJD-
ontaminated medical equipment (12). Brain (including
ura mater), spinal cord, and eye tissue are the only
issues considered highly infectious for CJD (10). There
s a theoretical risk of transmission by tonometry, how-
ver, no cases have been reported (13,14). To eliminate
he risk of transmission by tonometry, single-use tonom-
ter prism tips or a sterile disposable cover for the tip of
he tonometer should be used. If prisms must be reused,
xtensive decontamination is recommended (13,15).
ther ophthalmic instruments, such as corneal burrs,

hould not be reused because the grooved surface is too
ifficult to clean fully (13). Finally, to date there is no
efinitive evidence that CJD can be transmitted by trans-
usion of human blood products (16). To protect the
lood supply from the theoretical risk of contamination
y prion disease, the United States has instituted strict
onor screening criteria (17).

In summary, our patient presented with symptoms of
very rare disease. Despite repeated Emergency Depart-
ent visits, her diagnosis remained elusive—due in part

o her age, normal neurological examination, and initial
ondiagnostic neuroimaging—until her condition dete-
iorated precipitously. This case illustrates the potential
or emergency physicians to encounter, and the prospect
or them to play a role in diagnosing CJD and other
pongiform encephalopathies that present in a similar
ashion. Although CJD is rare and BSE has been mostly
onfined to Europe, both have been reported inside the
nited States. It may be helpful for emergency physi-

ians to be aware of the symptoms and diagnostic chal-
enges associated with these diseases when treating
atients with serial presentations of progressing neuro-

sychiatric symptoms without a clear cause or diagnosis.
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