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Abstract: Kennedy disease, also known as spinal and bulbar muscular atrophy, is an X-linked neurodegenerative genetic
disorder caused by mutations in the androgen receptor gene. The clinical manifestations typically initially present with slow-
ly progressive proximal lower limb weakness, accompanied by androgen insensitivity symptoms such as tremor, muscle
spasm, dysphagia, gynecomastia, and testicular atrophy. Herein, we report one case of Kennedy disease diagnosed at Hunan
Provincial People's Hospital.
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1. Case Summary

A 63-year-old male patient was admitted to the hospital with the chief complaints of "gradually progressive unsteadiness
in walking for 3 years and numbness and weakness in both lower limbs for half a year." Three years ago, the patient
developed numbness in the right palm without obvious idiopathic, accompanied by generalized limb weakness, difficulty in
rising from a squatting position, but no impairment of walking. The patient experienced muscle twitching in the lower legs,
occurring 2-3 times a day, and finger flexion muscle spasm, occurring 2-3 times a week. These symptoms were induced by
cold and relieved by stretching or massage. In the morning, the patient had no obvious numbness or weakness, but after 1
hour, mild swelling and numbness in both lower limbs developed, progressively worsening throughout the day. In the past
six months, the patient noticed aggravation of limb numbness and weakness, leading to difficulty in walking, inability to
stand for long periods, difficulty in ascending slopes, proneness to falls, and reduced strength in lifting heavy objects with
both hands. Paresthesia in the left palm developed half a month ago.The patient was previously seen at a local hospital, where
electromyography (EMG) revealed: Chronic neurogenic damage in the examined upper limb muscles and partial lower limb
muscles, or possible chronic myogenic damage (myogenic damage in the chronic phase may show EMG changes similar to
chronic neurogenic damage). EMG evidence of chronic myogenic damage in the medial head of the gastrocnemius muscles
bilaterally. Polyneuropathy in all four limbs involving both motor and sensory nerves, with predominant sensory nerve
involvement.The local hospital considered differential diagnoses of "etiology of bilateral lower limb weakness: myopathy?
Mitochondrial brain disease?" and administered adenosylcobalamin for neurotrophic support. After treatment, numbness
improved slightly, but weakness persisted. The patient denied headache, dizziness, dysphagia, dysphagia to liquids, chest
band-like sensation, fever, or night sweats.

The patient had a history of cerebral infarction 7 years ago, with residual symptoms of slurred speech, right lower limb
weakness, and deviation of the oral angle to the right. The patient also had a history of hypertension and diabetes mellitus.
Since the age of 3, the patient occasionally experienced anterior tibial muscle pain, and sexual function ceased at the age of
40. There was no history of exposure to toxic substances or special medications.

2. Physical Examination

The patient was alert and oriented, with dysarthria but responsive. Physical examination revealed a shallow left
nasolabial fold. Tongue protrusion was midline, with visible tongue muscle atrophy and fasciculation. The neck was supple
without rigidity. Muscle strength: Right upper limb proximal strength was Grade 5 (normal), distal grip strength Grade 5—.
left upper limb strength was Grade 5. Bilateral lower limb strength was Grade 5. Muscle tone in all extremities was normal.
Deep tendon reflexes: Bilateral upper limb periosteal reflexes and lower limb knee reflexes were normal. Biceps reflexes and
ankle reflexes were not elicited.Sensation: Cortical sensation and proprioception were intact. Hypalgesia was noted distally
below the midpoint of both calves.

3. Auxiliary Examinations

Laboratory tests: Thyroid function panel (three items), thyroid-related antibodies (two items), anti-cyclic citrullinated
peptide antibody, antiphospholipid antibody panel, rheumatology profile, immunology profile, lupus panel, cerebrospinal
fluid (CSF) routine analysis, CSF biochemistry, CSF bacteriology, pre-transfusion screening, stool routine + occult blood
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test, and urinalysis were all within normal limits. Myositis antibody panel was negative.Hormone levels: Estradiol 43.22 pg/
mL, prolactin 13.82 ng/mL, testosterone 4.98 ng/mL.Serum enzymes: Lactate dehydrogenase (LDH) 354.1 U/L, creatine
kinase (CK) 1922.9 U/L, creatine kinase-MB (CK-MB) 53.00 U/L, myoglobin 1411.60 ng/mL.

Electroneurography + Electromyography (EMG):

(1) Peripheral neuropathy.

(2) Needle EMG showed neurogenic and myogenic changes in the tested upper limb muscles. bilateral tibialis anterior
muscles and the right sternocleidomastoid muscle revealed partial high-amplitude, long-duration motor unit potentials
(MUPs).

Cranial MRI + MRA:

(1) Multiple punctate white matter hyperintensities in bilateral frontoparietal lobes and periventricular regions (presumed
vascular origin, Fazekas grade 3).

(2) Encephalomalacic focus with hemosiderin deposition in the left basal ganglia.

(3) Intracranial atherosclerosis.

Genetic testing for Kennedy disease:

CAG repeat count in exon 1 of the AR gene was 40, consistent with the mutational profile of Kennedy disease (Figure
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Figure 1. Genetic testing diagram

4. Discussion

The pathogenic gene of Kennedy disease is the androgen receptor gene, located at position Xqll-ql2 of the X
chromosome. Genetic testing is the gold standard for diagnosing this disease, but many patients are missed diagnosis due
to economic reasons that preclude them from completing the examination. Literature reports indicate that the average CAG
repeat sequence in Kennedy disease patients is 46, with a minimum of 40. Onset typically occurs between 30-50 years of
age, predominantly affecting males[1]. Symptoms in homozygous females are also mild, often manifesting only as subtle
muscle spasm and other non-specific signs. The age of onset correlates with the number of CAG repeats: the higher the
repeat count, the earlier the disease onset[2, 3]. In late-stage disease, serum creatine kinase levels increase, which may be
positively correlated with disease severity[4].

This patient presented with progressively worsening bilateral lower limb weakness as the initial symptom, which differs
from the painful muscle spasm described as the first manifestation in Kennedy's original report[5]. However, most patients
with Kennedy disease still seek medical attention due to muscle weakness, typically manifesting as progressive proximal
lower limb weakness accompanied by muscle atrophy. Neurological symptoms may also include tongue muscle atrophy,
fibrillation, and characteristic asymmetric facial muscle weakness. In advanced stages, dysphagia and sensory system
abnormalities may occur. Non-neurological symptoms can include reduced male reproductive capacity, gynecomastia, and
other androgen insensitivity manifestations. The patient in this case had a history of sexual dysfunction before the diagnosis
of Kennedy disease was established.

Kennedy disease shares clinical similarities with many neuromuscular disorders, requiring careful differentiation
from limb weakness caused by: Amyotrophic lateral sclerosis (ALS), progressive muscular atrophy (PMA), adult spinal
muscular atrophy (SMA). Immune-mediated diseases such as myasthenia gravis and polymyositis. Other genetic disorders
like muscular dystrophy and mitochondrial diseases.

Statistically, the average time from the first onset of muscle weakness to definitive diagnosis is 5.5 years or longer[6].
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For example, patients with lumbar spondylopathy may also present with lower limb weakness, but MRI can effectively
visualize most spinal lesions. In contrast, lumbar MRI in KD shows no spinal abnormalities, while limb imaging reveals
muscle atrophy. Myasthenia gravis is characterized by diurnal fluctuation (symptoms worse in the evening, better in the
morning), exertion-induced weakness or exacerbation, preserved tendon reflexes, positive repetitive nerve stimulation test,
thymic hyperplasia on CT, and responsiveness to cholinesterase inhibitors [7]. In contrast, Kennedy disease does not exhibit
diurnal variation in weakness, shows reduced or absent tendon reflexes, nonspecific repetitive nerve stimulation results,
normal thymus, and no response to cholinesterase inhibitors.

Although the pathogenic gene of Kennedy disease has been identified for years, effective treatments remain limited. The
mechanisms underlying motor neuron damage and muscle atrophy are complex, with proposed hypotheses involving nuclear
inclusions, DNA damage, mitochondrial dysfunction, and other factors related to neuronal apoptosis[8]. Current clinical
trials focus on agents such as: Gonadotropin-releasing hormone (GnRH) agonists (e.g., leuprolide) [9-11]. Luteinizing
hormone-releasing hormone (LHRH) analogs (e.g., goserelin)[12]. Sa-reductase inhibitors (e.g., dutasteride)[13]. Creatine
monohydrate [14]. Mexiletine hydrochloride [15].These therapies target diverse pathways, including reducing testosterone
production/release, lowering dihydrotestosterone levels, improving motor function via creatine supplementation, and
alleviating cold-induced weakness or myotonic-like contractions. However, robust clinical data are still needed to validate
their efficacy and safety.

In conclusion, genetic testing remains the gold standard for diagnosing Kennedy disease. Continued exploration of its
pathogenesis and development of effective treatments are warranted. Early detection, diagnosis, and intervention may help
delay disease progression[8§].

References

[17 Atsuta N, Watanabe H, Ito M, et al. Natural history of spinal and bulbar muscular atrophy (SBMA): a study of 223
Japanese patients [J]. Brain : a journal of neurology, 2006, 129(1446-1455.

[2] La Spada AR, Roling DB, Harding AE, et al. Meiotic stability and genotype-phenotype correlation of the trinucleotide
repeat in X-linked spinal and bulbar muscular atrophy [J]. Nature genetics, 1992, 2(4): 301-304.

[3] Fratta P, Nirmalananthan N, Masset L, et al. Correlation of clinical and molecular features in spinal bulbar muscular
atrophy [J]. Neurology, 2014, 82(23): 2077-2084.

[4] Yasuhiro Hijikata, Masahisa Katsuno, Keisuke Suzuki, et al. Impaired muscle uptake of creatine in spinal and bulbar
muscular atrophy [J]. Ann Clin Transl Neurol, 2016, 3(7): 537-546.

[5] Kennedy WR, Alter M. Progressive proximal spinal and bulbar muscular atrophy of late onset: a sex-linked recessive
trait [J]. Journal of clinical neuromuscular disease, 2000, 2(1): 3-5.

[6] NiW, Chen S, Qiao K, et al. Genotype-phenotype correlation in Chinese patients with spinal and bulbar muscular atro-
phy [J]. PloS one, 2015, 10(3): e0122279.

[71 SussmanJ, Farrugia ME, Maddison P, et al. Myasthenia gravis: Association of British Neurologists' management guide-
lines [J]. Practical neurology, 2015, 15(3): 199-206.

[8] Frederick J Arnold, Diane E Merry. Molecular Mechanisms and Therapeutics for SBMA/Kennedy's Disease [J]. Neu-
rotherapeutics, 2019, 16(4): 928-947.

[9] Atsushi Hashizume, Masahisa Katsuno, Keisuke Suzuki, et al. Long-term treatment with leuprorelin for spinal and
bulbar muscular atrophy: natural history-controlled study [J]. J Neurol Neurosurg Psychiatry, 2017, 88(12): 1026-1032.

[10] Katsuno M., Adachi H., Doyu M., et al. Leuprorelin rescues polyglutamine-dependent phenotypes in a transgenic
mouse model of spinal and bulbar muscular atrophy [J]. Nat Med, 2003, 9(6): 768-773.

[11] Banno H., Katsuno M., Suzuki K., et al. Phase 2 trial of leuprorelin in patients with spinal and bulbar muscular atrophy
[J]. Ann Neurol, 2009, 65(2): 140-150.

[12] Ma Zhi, Zhao Huihui, Luo Maotao, et al. Research Progress on the Pathogenesis and Pharmacological Treatment of
Kennedy's Disease [J]. Chinese Journal of Clinical Neuroscience, 2022, 30(03): 350-356.

[13] Fernandez-Rhodes L. E., Kokkinis A. D., White M. J., et al. Efficacy and safety of dutasteride in patients with spinal
and bulbar muscular atrophy: a randomised placebo-controlled trial [J]. Lancet Neurol, 2011, 10(2): 140-147.

[14] Yasuhiro Hijikata, Masahisa Katsuno, Keisuke Suzuki, et al. Treatment with Creatine Monohydrate in Spinal and
Bulbar Muscular Atrophy: Protocol for a Randomized, Double-Blind, Placebo-Controlled Trial [J]. JMIR Res Protoc,
2018, 7(3): e69.

[15] Shinichiro Yamada, Atsushi Hashizume, Yasuhiro Hijikata, et al. Study protocol for the MEXiletine hydrochloride
administration trial: a placebo-controlled, randomised, double-blind, multicentre, crossover study of its efficacy and
safety in spinal and bulbar muscular atrophy (MEXPRESS) [J]. BMJ Open, 2018, 8(9): ¢023041.

Volume 6 Issue 3 | 2025 | 523 Journal of Clinical Medicine Research



