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Abstract
Objective: The aim of this paper was to report the first case
of Kennedy disease misdiagnosed as polyneuropathy, or-
ganomegaly, endocrinopathy, monoclonal gammopathy,
and skin changes (POEMS) syndrome. Clinical Presentation
and Intervention: A 58-year-old Chinese man presented
with limb numbness, progressive limb proximal weakness,
lymph node and thyroid enlargement, edema, pigmentation
in the lower limb, and obvious gynecomastia, which was ini-
tially diagnosed as POEMS syndrome and was treated with
dexamethasone and small doses of cyclophosphamide with-
out any improvement after 6 months. Finally, the patient di-
agnosis was confirmed as Kennedy disease (KD) by gene
analysis. Conclusion: This case suggests that clinicians
should pay more attention to the differential diagnosis be-
tween KD and POEMS syndrome. Gene analysis was helpful
in detecting this rare confusing disease in this patient.

© 2015 S. Karger AG, Basel

Introduction

Kennedy disease (KD), also known as X-linked spinal
bulbar muscular atrophy, is a lower motor neuron de-
generative disease with onset in adulthood and is charac-
terized by slowly progressive proximal weakness, medul-
lary involvement, muscle atrophy, and widespread mus-
cle bundle fibrillation accompanied by postural tremor
and nonneurological symptoms, such as gynecomastia
[1, 2]. Gene analysis can provide a diagnostic basis for
this disease. Polyneuropathy, organomegaly, endocri-
nopathy, monoclonal gammopathy, and skin changes
(POEMS) syndrome is a rare paraneoplastic syndrome
caused by an underlying plasma cell disorder [3]. The
disorder may have overlapping clinical manifestations
with KD. It is necessary for clinicians to have a high index
of suspicion to distinguish them. Here we present a case
of KD initially misdiagnosed as atypical POEMS syn-
drome.
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Fig. 1. Gene analysis result for the patient. The horizontal line shows the CAG repeat is 47.

Color version available online

Fig. 2. The male patient with obvious gynecomastia.

Case Report

Written informed consent was obtained from the patient and
the patient’s son for publication of this case report and accom-
panying images The above Chinese man, who developed muscu-
lar weakness more than 10 years previously, first noticed diffi-
culty with ambulating, especially climbing stairs and standing
up from a seated position, and subsequently had dual arm fatigue
accompanied with double lower limb numbness. At that time the
patient did not pay any attention. The illness persisted and de-
veloped gradually. He started to experience aggravation of lower
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extremity weakness 4 years ago, with limb numbness, and he also
complained of some difficulty with swallowing liquids, as well as
decreasing libido and a significant lack of any sexual desire.
Physical examination showed that he had two nontender en-
larged lymph nodes, about 0.5 x 0.5 cm in his middle neck tri-
angles, and mild enlargement in the thyroid gland. Compared
with the right side of the limb, the left lower limb skin color was
darker. X-ray also showed the presence of diffuse osteopenia.
The M-protein was not detected in his blood or urine but the
serum y-globulin ratio was significantly higher. These character-
istics were consistent with the diagnostic criteria of POEMS syn-
drome. He was initially diagnosed with atypical POEMS syn-
drome upon consultation with a hematologist, and received
dexamethasone and small doses of cyclophosphamide for 6
months without any improvement. When we met the patient
again 3 months ago, the above symptoms had gotten worse,
with walking instability, turning difficulty, and lower extremity
edema.

Neurological examination revealed blurred articulation, dual-
side muscle tiredness, and incomplete eyelid closure on the right
side. In addition, the nasolabial fold was lighter on the right than
on the left side. He could not cheer and whistle (with right-sided
uvula), his gag reflex disappeared, he once had myokymia in the
chin muscles, and he sometimes experienced mild tongue atrophy
with fasciculations. The patient had obvious gynecomastia.
Strength testing demonstrated progressive proximal weakness in
the upper and lower extremities. Laboratory examinations
showed increased creatine kinase (765.8 1U/l), estradiol (50.48
pg/ml), and prolactin (28.39 ng/ml). Serum protein electropho-
resis indicated the following: albumin 59.0, a;-globulin 3.5, a,-
globulin 7.6, p-globulin 7.0, and y-globulin 23.0. Urine and serum
protein electrophoresis still showed no evidence of monoclonal
antibodies. A lumbar MRI scan also showed enlargement of the
retroperitoneal lymph node. Peripheral nerve conduction veloc-
ity in the limbs prompted attenuation of tibial nerve compound
action potential amplitude; motor nerve conduction velocity was
normal. The sensory potential amplitudes of the median and ul-
nar nerves were significantly attenuated. Superficial sural and pe-
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roneal nerve sensory potentials did not elicit positive records. F
waves obtained from stimulation of the median nerve appeared
lower than 50%. Electromyography (EMG) showed a large num-
ber of normal-phase fibrillation potentials when the muscles re-
laxed; with mild muscle contraction, the reaction time of motor
units extended, and the amplitude increased, and when the mus-
cles vigorously contracted, the number of motor units decreased,
rendering it as a simple phase. In conclusion, EMG showed wide-
spread neuropathic damage. The results of gene analysis also sug-
gest that the androgen receptor gene in exon 1 of the CAG tri-
nucleotide repeat number is 47, confirming the suspected diag-
nosis of KD (fig. 1, 2).

Discussion

This case highlights the difficulties involved in the dif-
ferential diagnosis of KD from POEMS syndrome through
the patient’s clinical symptoms and physical examina-
tion. Gene analysis is essential for the diagnosis of KD due
to the high rate of misdiagnosis in practical clinical work,
as has been previously reported [4, 5]. POEMS syndrome
is a rare paraneoplastic syndrome associated with plasma
cell dyscrasia that has overlapping clinical manifestations
with KD. At first, we were confident that the above case
tulfilled the diagnosis of atypical POEMS syndrome, so a
bone marrow biopsy was not performed after the onset of
his symptoms. Although the M-protein was not detected
in the blood and urine of the patient, we found the serum
y-globulin ratio of the patient was significantly higher,
and studies have shown that the incidence of M-proteins
in patients with POEMS syndrome is not 100%. We know
now, however, that the initial diagnosis was not appropri-
ate, and we hope that clinicians will pay more attention
and thus prevent the occurrence of such phenomena in
the future.

KD is an X-linked recessive disorder due to a dynamic
mutation in the androgen receptor gene [2]. Although
KD has overlapping clinical manifestations with POEMS
syndrome, there are distinguishing characteristics. The
major mandatory criteria of KD include progressive
proximal weakness, medullary involvement, asymmetri-
cal muscle weakness, muscle atrophy, gynecomastia, and
sexual dysfunction [1, 2]. This is different from POEMS
syndrome that mainly involves symptoms of polyneurop-
athy and monoclonal plasma proliferative disorders [3].
Furthermore, the EMG in KD often shows widespread
neuropathic damage. Muscle fibrillation potentials ap-
pear, with positive sharp waves in the resting state. Motor
nerve conduction velocity is normal, but the sensory
nerve action potential amplitude often decreases, as does
the sensory nerve conduction velocity. The muscle biop-
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sy usually shows neurogenic damage and occasionally
muscle damage [1, 6].

Studies have found that the pathogenesis of KD is an-
drogen receptor mutations, which are caused by an ex-
pansion of the CAG trinucleotide repeat in the androgen
receptor gene on chromosome Xq11-12 [6], making an-
drogen receptor protein in polyglutamine regional aug-
mentation [7]. Its toxicity and abnormal degradation
eventually cause cell dysfunction and transgender deaths
[1,8]. Most of the patients are male, and the gold standard
for diagnosis is gene analysis. In healthy people, the CAG
repeat range of gene analysis is from 17 to 26; the new
European Neuroscience Association (EFNS) guidelines
show that patients can be diagnosed with Kennedy dis-
ease if the CAG repetitive sequence number >35 [9]. In
this study, the patient’s CAG repetitive sequence number
is 47, which is consisted with the diagnostic criteria of
KD. However, the patient has a son who has no similar
symptoms, and whose CAG repetitive sequence number
is 27, which may indicate that KD is a rare X-linked reces-
sive disorder.

As we all know, currently, there is no specific treat-
ment for KD and it is still dominated by symptomatic
treatment [6]. Studies have shown an inhibition of abnor-
mal protein accumulation, and applications with andro-
gen deprivation are the basic treatment strategies for
polyglutamine disease. As KD is androgen dependent,
one study has suggested that blocking androgen action
may be an effective treatment [10], but the effects have
not been clearly proven in clinical trials [7]. Therefore,
the specific pathogenesis and treatment methods of KD
are worthy of further study and need more research to
confirm.

Conclusion

This was a case of initial misdiagnosis: of POEMS syn-
drome instead of KD. This suggests that clinicians should
pay more attention to the differential diagnosis of KD and
POEMS syndrome and that gene analysis is essential to
differentiate these rare confusing diseases.
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