
http://crim.sciedupress.com Case Reports in Internal Medicine 2016, Vol. 3, No. 1

CASE REPORTS

Creutzfeldt-Jakob disease associated with peripheral
neuropathy
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ABSTRACT

We describe the case of a patient with sporadic Creutzfeldt-Jakob disease (sCJD) with associated peripheral neuropathy and
discuss the literature on this topic. A patient with autopsy proven CJD presented with the clinical signs of a sensory (large fibres)
polyneuropathy. The neurophysiologic study showed a sensory-motor polyneuropathy with predominant axonal pattern, without
denervation signs. Peripheral neuropathy may be associated with CJD but the significance of such association is yet undefined; it
may accompany or even precede the onset of clinical picture of CJD and there is no unique electrophysiological pattern. In the
few investigated cases no prion protein (PrP) deposits have been found in the peripheral nerves, whereas PrP deposits have been
detected in some dorsal root ganglia neurons. In conclusion, the frequency of peripheral neuropathy in CJD could be currently
underestimated. The peripheral nervous system should be thoroughly investigated in all cases of CJD in order to share light on
the significance of this association. Our case also reminds of the usefulness of CSF neuron-specific enolase determination in the
early stage of CJD as an easily available diagnostic tool.
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1. INTRODUCTION
Creutzfeldt-Jakob disease (CJD) is a fatal neurodegener-
ative disease characterized by deposition of an abnormal
isoform of prion protein (PrPSC) causing severe alterations
(neuronal loss, astrocytosis, spongiform changes) in the cor-
tical and subcortical gray matter. Involvement of the periph-
eral nervous system in CJD has been described in several
cases,[1–3, 5–11] but the relationship between CJD and periph-
eral neuropathy is uncertain. Here we report a further case
of sporadic CJD associated with peripheral neuropathy and
discuss the literature.

2. PRESENTATION OF CASE

A 72-year-old man was evaluated in August 2002 because
of a subacute onset of dizziness, headache and imbalance.

The neurological examination showed absent deep tendon
reflexes with loss of vibration sensation in the lower limbs,
ataxia (worsened by eye closure) and bradykinesia; tremor,
rigidity and pin prick sensation alteration were absent; plan-
tar responses were flexor. His past history was negative for
corneal transplantation, growth hormone injection and neuro-
surgical interventions; he was not a blood donor and he never
received blood transfusions. His family history was negative.
A brain MRI showed small areas of increased signal intensity
on T2 sequences (centrum semiovale, caudate and putamen
of both sides); a brain SPECT was normal. The neuropsy-
chological evaluation (Mental Deterioration Battery) showed
a pathologic value (-0.897, corrected for age and schooling;
normal value: ≥ 0), indicative of slight cognitive impairment.
Chest X-ray and blood analysis were normal.
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The patient was readmitted to the hospital two months later
because of a subacute deterioration of mental status, with
memory impairment, ideomotor slowing and confusion. At
neurological examination he was disoriented, his speech was
slow and dysarthric and his facial expressions was decreased
(hypomimia). Myoclonic jerks were present in upper and
lower limbs at rest and increased during attempts at volun-
tary movement. Distal pseudoathetosis was present in upper
limbs during posture maintaining, with a muscle strength
evaluation of 4/5 MRC in proximal lower limbs, without
atrophy; deep tendon reflexes were decreased in upper limbs
and absent in the legs and vibration sensation was now abol-
ished in both lower limbs. Gait was wide based and un-
steady. Dysmetria, more pronounced on the right side, was
present. At this stage only a qualitative neuropsychological
assessment could be performed, which showed a marked al-
teration of attentive functions and control ability, ideomotor
slowing, slow speech and difficulty in word finding, often
leaving sentences incomplete, confusion and tendency to
fall asleep. Laboratory investigation showed normal results
of routine exams (serum blood glucose, blood cell count,
blood urea nitrogen and creatinine, total proteins and protein
electrophoresis, electrolytes, thyroid hormones, cholesterol,
triglycerides, TPHA). To rule out other possible causes for
the peripheral neuropathy the following other exams were
performed, all of which gave normal results: serology for
HIV, HCV, cytomegalovirus and borrelia, antinuclear, anti-
nDNA, anti-extractable nuclear antigens, anti-mitochondrial,
smooth muscle and parietal cell antibodies; vitamin B12,
PSA, carbohydrate antigen 19-9, and cryoglobulins. Homo-
cysteine was slightly elevate (20 µmol/ml; normal values
4-15) whereas folic acid was slightly reduced (2.0 ng/ml, nor-
mal values 2.5-17.0). Esophagogastroduodenoscopy showed
hiatal hernia with slight chronic atrophic gastritis (HP-); the
search for Whipple disease was negative.

EEG changes over time, from October 10 to December 6 are
shown in the Figure 1. The first exam (A) shows a well struc-
tured background activity with superimposed diffused, slow,
isolated theta-delta activity, with alternating predominance.
One month later (B) traces show a slower and less structured
background activity, with diffused theta-delta activity. At the
last examination, one month later (C), EEG shows a com-
pletely destructured and disorganized background activity,
with superimposed abundant and diffuse theta-delta activity;
a rapid and isolated activity, clinically corresponding to a
myoclonic jerk, is recorded on the right frontal region. MR
spectroscopy showed metabolic alterations within the stria-
tum, medial thalamus and cerebellum indicative of severe
neuronal loss associated with high grade gliosis. Metabolic
alterations were absent in the occipital and parietal cortex.

Figure 1. EEG changes over time: October, 10(A),
November, 4(B) and December, 6(C)

3. PERIPHERAL NERVE EVALUATION

Electromyography of the lower limbs (R and L medial head
of gastrocnemius, R and L vastus lateralis, R tibialis anterior
and R abductor digiti quinti) displayed an excess of high
amplitude and polyphasic motor unit potentials in the R and
L gastrocnemius, L quadriceps and R tibialis anterior, with
an incomplete recruitment pattern; none showed spontaneous
activity at rest. The sensory action potential of both sural
nerves was not recordable; motor conduction velocities were
39 m/s in both tibial nerves, and 39 m/s in the L peroneal
nerve, with normal distal latencies. F waves were delayed in
the tibial nerves (57.6 ms on the right, 56.9 mg on the left).
The amplitude of the CMAP was reduced in both peroneal
nerves.

4. CEREBROSPINAL FLUID EXAMINATION

CSF examination (October 2002) showed normal cells, pro-
teins (49) and glucose (65). Isoelettrofocusing showed a
small oligoclonal component with serum correspondence
(mirror, pattern 4); the search for anti-Borrelia antibodies
(IgG and IgM) was negative. Neuron specific enolase (NSE)
evaluation showed marked elevation in the CSF (185.0 ng/ml;
n.v. < 20 ng/ml) whereas it was only marginally increased in
the serum (17.2 ng/ml; n.v. < 15.5 ng/ml). CSF testing for
14-3-3 protein revealed pathologic amounts.

Evolution: During the next two months the patient developed
a progressive impairment of consciousness up to a vegetative
state, with increased myoclonus. Death occurred in January
2003 because of respiratory failure from pneumonia.

Brian pathological findings: marked alterations (degenera-
tion and neuronal loss, marked astroglial proliferation) are
present in the cerebral and cerebellar cortex. Ultrastruc-
tural examination shows the presence of vacuoles within
the cytoplasmatic processes of glial cells and within neu-
ronal dendrites; absence of inflammatory response. Western
Blot of cerebral tissue: presence of pathogen prionic pro-
tein (PrP-39). Anatomical diagnosis: subacute spongiform
degeneration (classical Creutzfeldt-Jakob disease).
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5. DISCUSSION

In this patient the peripheral neuropathy manifested at the
onset of the clinical picture and was characterized by a pre-
dominant sensitive pattern; no other cause emerged from the
laboratory investigations. The findings of the neurophysio-
logic study were indicative of a sensory-motor polyneuropa-
thy with predominant axonal pattern, without denervation
signs.

The association between CJD and peripheral neuropathy has
been reported in several articles. Lope et al.[1] described a
case of acute ascending polyradiculoneuritis in the course of
a case of sCJD, whose anatomical correlate was a demyeli-
nation of the nerve roots.

In a case of fCJD[2] an electron-microscopic study of biop-
sied superficial peroneal nerve showed evidence of peripheral
neuropathy in the absence of clinical evidence of neuropathy.

Sadeh et al.,[3] referring to experimental data,[4] consider the
possibility that the sensory neurons of trigeminal ganglia
could represent the route of CJD spread from periphery to
the brain; they also considered the (remote) possibility of an
immune response to the peripheral nerves by means of an
indirect triggering.

In two patients of Lybian origin, immigrated in Israel at a
young age, Neufeld et al.[5] described a demyelinating neu-
ropathy. In one patient the symptoms of neuropathy preceded
CJD by 2 months, whereas in the second case prominent and
diffuse fasciculations appeared at onset of the cognitive im-
pairment. Nerve biopsy disclosed prominent and widespread
segmental demyelination in this latter case (whereas it was
unremarkable in the first one). Both patients had a codon 200
mutation and, notably, the second patient also had elevated
titres of anti-GM1 antibodies.

Antoine et al.[6] described a case of fCJD (Glu200Lys muta-
tion) with associated peripheral neuropathy characterized by
demyelination and remyelination predominant in the roots
and proximal nerve trunks; the PrP27-30 could not detected
in the peripheral nervous system.

Esiri et al.[7] reported a patient whose initial presentation
was a painful sensory neuropathy; sequencing of PrP gene
did not show mutations.

In a patient with sCJD (methionine-valine polymorphism
at codon 129) Kovács et al.[8] described a demyelinating
neuropathy associated with amyotrophy which preceded the
onset of CJD by several months; PrP could not be detected
in the peripheral nerves.

In a group of 16 consecutive patients with sporadic CJD
Niewiadomska et al.[9] found 3 patients with clinical signs

of peripheral nervous system involvement. Electrophysio-
logical findings consistent with peripheral nervous system
damage were present in these 3 patients and in other 11 pa-
tients (88% of the total sample); in the remaining 12% of
subjects neuropathological examination revealed features of
chronic disease of motor cells. The electrophysiological
findings were variable, consistent with motor neuron disease
(1 patient), polyneuropathy (5 patients) and mononeuritis
multiplex (6 patients), axonal pattern (9 patients), and mixed
axonal-demyelinating neuropathy (4 patients).

Ishida et al.[10] in a group of 8 patients with necropsy con-
firmed prion diseases, detected abnormal PrP deposition oc-
curring in the dorsal root ganglia and peripheral nerves of spo-
radic and dural graft associated CJD, but not in Gertsmann-
Sträussler-Scheinker disease. No correlation could be found
between PrP deposits and the clinical features.

Zéphir et al.[11] hypothesized a dying-back axonopathy or
centrifugal dissemination of the PrP pathological process
because of PrP deposits in the spinal posterior horn (with
normal appearance of dorsal root ganglia).

In summary, analysis of currently available data shows that
peripheral neuropathy may be associated with CJD, that it
may precede[3, 5, 8, 9] CJD onset or it may appear simultane-
ously.[5, 6] Electrophysiological pattern may vary, though ax-
onal neuropathy is by far the most common[9] and both sensi-
tive and motor component may be involved. Furthermore, in
the largest series available[9] mono-neuritis multiplex (37%)
and polyneuropathy (31%) were the most common findings.
A chronic course is the usual pattern, except for a single re-
ported case of acute polyradicoloneuritis.[1] At nerve biopsy,
no PrP deposits were found in the peripheral nerves,[8, 10]

whereas PrP deposits were detected in some dorsal root gan-
glia neurons of some but not all patients (specifically not
in the patients with peripheral nerve signs).[10] Finally, in
patients with CJD plus neuropathy mutation of PrP gene was
reported at codons 200,[5, 6] 129,[8, 11] and 102.[10]

Another relevant point raised by our case is represented by
the markedly elevated CSF values of NSE. Similar findings
have been previously reported.[12, 13] In a group of 58 pa-
tients with definite and probable CJD, Zerr and coll. reported
significantly higher CSF NSE values compared to controls; a
cut-off value of 35 ng/ml provided 80% sensitivity with 92%
specificity for the diagnosis of CJD.[14] However, it must be
emphasized that because of progressive neuronal loss, CSF
NSE values tend to fall into the normal range in the advanced
stage of the disease.[12] Reference values for CSF and serum
NSE in a normal population have been published.[15]
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6. CONCLUSION

At present the role of peripheral neuropathy in CJD is not
defined, however its true incidence could be underestimated.
For this reason, provided that the clinical picture is com-
patible, the peripheral nervous system should be carefully
investigated for the presence of a peripheral neuropathy in
all patients with suspected CJD.

The increased CSF level of NSE, two months after the ap-
pearance of first symptoms, represents another relevant point
of our case. Since it is a widely available test, CSF NSE
determination could represent a useful additional test for the
diagnosis of CJD, especially if performed early in the course
of the disease. However, the interpretation of the result of
this test in the advanced stages of the disease should be made
with caution.
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