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Bilaterally symmetrical involvement in hirayama disease:A rare presentation
Anand Pai, Umadevi V, Suresh Saravanakumar

ABSTRACT
Introduction: Hirayama disease (HD) orotherwise flexion cervical myelopathy ischaracterized by progressive muscularweakness and atrophy of the distal upper limbsmost frequently seen in young males. Hirayamadisease is thought to be secondary to anabnormal anterior displacement of the posteriordura with secondary compression of the lowercervical spinal cord and chronic injury to theanterior grey horn cells of cervical cord leadingto localised cord atrophy. HD (brachialmonomelic amyotrophy) is a unilateral orgrossly asymmetric bilateral disease. CaseReport: A 26yearold male who presented withprogressive weakness and wasting in the distalmuscles of both the upper limbs with no sensoryinvolvement and autonomic involvement.Clinical, radiological and electrophysiologicfindings in our patient were consistent with thediagnosis of HD. The patient was advised towear a soft cervical collar. On three monthfollow up the patient had shown no progression

of his disease. Conclusion: There are verysparse reports of bilaterally symmetricinvolvement and hence we report this case asbilateral symmetric is a severe form of theclassic disease which remains undiagnosed dueto a common notion that it is a unilateral orgrossly asymmetric disease, hence we reportthis case.
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INTRODUCTION
Hirayama disease, a rare neurological disease, ischaracterized by insidious unilateral or bilateralmuscular atrophy and weakness of the forearms andhands, without sensory or pyramidal signs [1]. Thedisease primarily affects men in the second to thirddecades. The disease progresses initially, but isfollowed by spontaneous arrest after few years, unlikemotor neuron disease which has a steady progression[2]. Hirayama disease is characterized by focalischemic changes in the anterior horn cells of the lowercervical cord that result in amyotrophy, which isusually unilateral but may also be bilateral. There arevery sparse reports hence we present a case with HDand discuss its pathophysiology and imagingcharacteristics.
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CASE REPORT
A 26yearold male presented with progressiveweakness and wasting in the distal muscles of both theupper limbs for last seven months. He noticed weaknesswhile lifting dumbells, and later developed difficulty inhandling small utensils and writing. He had no sensorysymptoms. There was no preceding illness, trauma,exposure to toxins. His past medical history wasnoncontributory; he denied any allergic disease andnone of his family members had similar symptoms.Neurological examination showed significant muscleloss of both upper limbs involving all muscle groupsexcept for the deltoid and brachioradialis muscles.Strength was reduced in the finger extensors, abductordigit mini, flexor pollicis longus, abductor pollicisbrevis, pronator teres and ulnar innervated muscles.Strength in lower limbs muscles was normal. Deeptendon reflexes were normal except slight hyporeflexiain triceps, the knee jerks were brisk bilaterally. Plantarswere flexors. Mild action tremor was seen in fingers.Higher mental functions, gait, cranial nerves, cerebellarfunctions, and sensory examination were normal. Therewas no evidence of polyminimyoclonus or autonomicdisturbances. The hematological investigations werenormal. Cerebrospinal fluid showed glucose: 52 mg/dL,proteins: 13 mg/dL, and white cells: 4/mm3. Serum IgEwas within normal limits. Electrophysiologic studiesshowed decreased amplitude in ulnar nerves withnormal latencies and borderline low velocities; giantmotor unit action potentials were seen in the musclesinnervated by C7, C8 and T1 nerve roots, withfibrillations and positive waves. There was no evidenceof conduction block. Plain cervical spine radiographshowed no abnormality and no misalignment ofvertebral bodies. The magnetic resonance imaging(MRI) of the cervical spine in neutral position showedmild atrophy with mild loss of attachment betweenposterior dural sac and subjacent lamina of cervicalcord at C6–C7 (Figure 1). On flexion view MRI cervicalspine, there was anterior displacement of the dural sacand spinal cord with widening of posterior epiduralspace with engorgement of epidural veins (Figure 2).The axial sections showed anteroposterior flattening ofthe cord with intrinsic signal changes (Figure 3).Clinical, radiological and electrophysiologic findings inour patient were consistent with the diagnosis ofbilateral symmetric Hirayama disease. The patient wasadvised to wear a soft cervical collar. On a threemonthfollow up the patient had shown no progression of hisdisease.

DISCUSSION
This disease was described first by, and named after,Hirayama in 1959 and most cases of this disease havebeen reported from Japan and India [3]. This nonfamilial disorder mostly hits young men, progressesslowly and is often selflimited. Researchers argue thatwasting and weakness associated with this disease is

Figure 1: Magnetic Resonance Imaging (MRI) of the cervicalspine in Neutral position, (A) Mild atrophy of cervical cord atC6–C7 vertebral levels, (B) Mild loss of attachment betweenposterior dural sac and adjacent lamina at C6–C7 vertebrallevels.

Figure 2: Magnetic Resonance Imaging (MRI) of the cervicalspine in Flexion view, (A) Anterior displacement of the duralsac and spinal cord with widening of posterior epidural spaceand engorged epidural veins, (B) The cord is displacedanteriorly and is abutting the cervical vertebrae witheffacement of anterior subarachnoid space with localisedatrophic changes.

Figure 3: Axial sections shows Anteroposterior flattening ofthe cord with intrinsic signal changes.
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because of imbalanced growth between the patient'svertebral column and spinal canal contents [4]. Theimbalanced growth causes a tight dural sac anddisplaces posterior dural wall anteriorly when the neckis flexed. Normally, the spinal dura mater is looselyanchored to the vertebral canal by the nerve roots andthe periosteum at the foramen magnum and the dorsalsurfaces of C2 and C3, and the other at the coccyx. Thedura mater is slack enough to adjust to the increasedlength of cervical spine in flexion. In patients withHirayama disease, however, the tight dural sac separatesthe posterior dural sac from its subjacent lamina and onneck flexion, cannot compensate for the increasedlength of the wall. The posterior dural wall shiftsanteriorly, and the cervical spinal cord gets compressedagainst the posterior margin of adjacent vertebralbodies. This repetitive compression affects the anteriorspinal artery and causes microcirculatory disturbancesin its territory in the lower cervical cord [1]; the anteriorhorn cells which are vulnerable to ischemia begin todegenerate, resulting in localized cord atrophy of thelower cervical region which proves to be evident in ourcase. Hirayama disease is also associated with raisedlevels of serum IgE and several allergic disorders. Bloodoften stagnates in the compressed lower cervical cordallowing platelets to aggregate and cause histamine tobe released, factors that cause arterial spasm andmicrocirculatory disturbances [5]. Moreover, the findingthat atopic disorders affect young people more than theelderly, men more than women, and Asians more thannonAsians may in part explain the distribution ofHirayama disease. In young males with distal upperextremity weakness, atrophy, preserved reflexes andnormal sensory examination, Hirayama disease shouldbe considered. Initial unilateral involvement or bilateralinvolvement, unilateral or bilateral tremor, absence ofcerebellar and sphincter involvement, and EMG findingsof anterior horn cell disease further support thediagnosis. Syringomyelia, spinal cord tumors,poliomyelitis, multifocal motor neuropathy, and toxicneuropathies should be excluded. A cervical MRI withneck flexed can pick up dynamic cord compression if aneutral position MRI fails to demonstrate the classicalfindings which was done in our case[6].

CONCLUSION
Bilaterally symmetric Hirayama disease is a severeform of a classic disease which remains undiagnoseddue to a common notion that it is a unilateral or grosslyasymmetric disease. This description calls for review ofthe term “brachial monomelic amyotrophy” described todenote this disease. Hirayama's disease has a selfremitting course over a few years and therefore thetreatment involves reducing repeated trauma to thecervical cord by use of a cervical collar [6]. Earlyrecognition of this disease is necessary becauselimitation of neck flexion can prevent furtherprogression of this disease.
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