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PRIMARY HYPERPARATHYROIDISM
SIMULATING MOTOR NEURON DISEASE

Case report

Alzira Alves Siqueira Carvalho1, Adriano Vieira2, Hougelle Simplício2,
Satomi Fugygara2, Solyon Maia Carvalho3, Moacyr Pezati Rigueiro4

ABSTRACT - We report a case of a 26-year-old man who presented a lower motor neuron syndrome due
to hyperparathyroidism. Electromyography showed neurogenic features with normal nerve conduction studi-
es. Hypercalcemia led to the discovery of a primary hyperparathyroidism with gland hyperplasia. Following
parathyroid surgery there was recovery of the neurological symptoms.
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Hiperparatiroidismo primário simulando doença do neurônio motor: relato de caso

RESUMO - Descrevemos o caso de homem de 26 anos que apresentou síndrome do neurônio motor inferi-
or devido a hiperparatiroidismo. A eletromiografia mostrou aspecto neurogênico com estudos da condução
normal. Hipercalcemia levou à descoberta de hiperparatiroidismo primário com hiperplasia da glândula. A p ó s
a cirurgia de ressecção da paratiróide, houve regressão dos sintomas neurológicos.

PA L AV R A S - C H AVE: glândula paratiróidea, hiperparatiroidismo, atrofia muscular espinal, hiperplasia glandular.

The neurological clinical syndrome of hyperpa-
rathyroidism includes easy fatigability, weakness
and especially amyotrophy, of proximal muscles wi-
th preserved reflexes in most cases. Neuromuscular
symptoms resemble lower motor neuron disord e r s
with or without upper motor neuron signs. Neuro-
logical complications are common but are minor i n
most cases; in some instances, however, they are s o
severe as to suggest a primary and even untreata-
ble neurological disorder. Treatable neurological d i s-
orders mimicking motor neuron disease must be e x-
cluded and the calcium and phosphorus levels h a v e
to be measured since hyperparathyroidism can be
cured as in the case we report.

CASE
A 26-year-old caucasian man presented with a one-

year history of symmetric proximal weakness and leg p a i n s ,
resulting in frequent falls and walking difficulties. He re-
ported difficulty in swallowing, chewing, breathing and
speaking. In addition and noted a chest deformity.

Examination revealed a short man with slight proxi-

mal muscle atrophy in the upper limbs and proximal e d i s-
tal atrophy in the lower limbs (Fig 1). There were no fasci-
culations and both mental status and speech were nor-
mal, whilst cranial nerves were intact. Muscle power (ac-
cording to MRC) was grade 4 in all proximal limbs. The
sensory examination was normal. Muscle stretch reflex-
es were grade 2 in the upper and lower limbs with flex-
or plantar responses bilaterally.

Laboratory studies including routine chemistries, c r e-
atinephosfokinase and thyroid function were normal. T h e
first electrophysiological study (April 2002) showed a neu-
rogenic pattern characterized by polyphasic motor unit
potentials with decreased recruitment in several musc l e s
of the upper and lower limbs. No fasciculations and fib-
rillations were seen. Nerve conduction studies were un-
remarkable. The molecular diagnosis for spinal muscu-
lar atrophy (SMA) - (SMN gene) was negative. Five m o n t h s
l a t e r, the patient was hospitalized with spontaneous fe-
mur fracture. Radiograms of upper and lower extremi-
ties showed a diffuse demineralization with areas of sub-
periosteal resorption. The serum calcium level was 13.5
mg/dl (8.8-10.5), the serum phosphate was 1,6 mg/dl (2,5-
4,9), the magnesium was 1,3 mg/dl (1,8-2,4), the serum
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parathyroid hormone (PTH) was 2018 pg/ml (15-65), the
alkaline phosphatase was 1455 mg/dl (50-136) and the
24-hr urinary calcium excretion was 672 mg (42-352). Scre-
ening for autoimmune diseases resulted negative. Thy-
roid ultrasonography revealed increased tracer accumu-
lation in parathyroid topography. 

The patient underwent surgery of the parathyroid
and the pathology showed diffuse parathyroid hyperpla-
sia (Fig 2). Subsequently, a progressive recovery of neuro-
logical symptoms was observed despite the bone frac-
ture. In June 2003, a new electrophysiological study s h o-
wed a clear improvement in polyphasic motor unit p o t e n-
tials and decreased recruitment in only the left vastus
medial and the tibialis anterior muscles. There was also
improvement in calcium, phosphorus and PTH levels. 

DISCUSSION

The anatomical localization of the neuromuscu-
lar involvement in hyperparathyroidism may be the
same as amyotrophic lateral sclerosis (ALS) and S M A1.
There are few publications on primary hyperpara-
thyroidism resembling SMA or ALS but only 3 with
hyperplasia of the parathyroid. The remainder w e r e
regarding the adenoma. Most of these cases imp r o-
ved after resection of the parathyroid (Table 1). 

In our report the hyperparathyroidism was asso-
ciated with parathyroid hyperplasia. Patten et al.1

had reported 2 cases of hyperplasia and neuromus-
cular symptoms but the electrophysiological find-
ings were compatible with myopathy (cases 4 and
6) .In 1984, Patten and Pages2 reported a case re-
sembling motor neuron disease and hyperplasia of
the parathyroid. Patten et al.1 described 16 cases

with neuromuscular symptoms associated with pri-
mary hyperparathyroidism and performed muscle
biopsy which suggested neurogenic damage in all
of them. However, the electrophysiological studi e s
had a different pattern3 and only 6 patients showed
lower and/or upper motor neuron signs (Table 1).
In 1988, Verges et al.4 also described a patient w i t h
proximal weakness and quadriceps atrophy associa-
ted to parathyroid adenoma. 

A clinicopathologic study of an 82-year-old man
with progressive spinal muscular atrophy and pa-
rathyroid adenoma was reported by Dubas et al.5.
Trebini et al.6 in 1993 published a case on a 57-year-
old female, with hyperparathyroidism and motor
neuron disease of the spinal muscular atrophy type.
Pai et al.7 in 1997 reported a patient with possible
MND who had recovered following parathyroid
adenoma resection. However, the electrophysiologi-
cal findings were not discussed. In 1998, Jackson et
a l .3 reported five patients meeting the El Escorial cri-
teria for ALS and who also had hyperparathyroidism.
In none of these cases, however, there was a clini-
cal improvement documented. In 2001, Delmont et
a l .8 described a 72-year-old patient with distal weak-
ness and atrophy of the upper extremities with EM-
G showing a lower motor neuron involvement asso-
ciated with a primary hyperparathyroidism. 

Our patient presented electrophysiological and
clinical signs of lower motor neuron degeneration
resembling a motor neuron disease (MND). Against
this diagnosis the calcium level was high and the m a g-
nesium level was low, the molecular test for SMA w a s

Fig 1. Proximal and distal muscle atro -
phy in the upper and lower limbs.

Fig 2. Gland hyperplasia.
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negative and there was regression of symptoms af-
ter the removal of the parathyroid. The absence o f
upper motor neurons signs makes an SLA diagno-
sis improbable.

Although the mechanism of neuronal damage
remains unknown, the defect seems functional, as
the neurological signs disappear after surgery or c l i-
nical treatment. The patterns of neurogenic atro-
phy seen in EMG suggest that the dysfunction af-
fect the axon or the motor neuron itself. In most c a s-
es, there are three biochemical abnormalities: in-
creased circulating PTH, hypophosphatemia and hy-
percalcemia. A direct effect of PTH on neural tis-
sue has been reported as the possible cause of the
d i s e a s e9 - 1 1. In fact the hyperparathyroidism can
present as a severe neuromuscular disease similar
to that seen in ALS or SMA patients, and it is there-
fore important to consider the hyperparathyroidism
as one of the etiologies of the secondary motor n e u-
ron disorders.

Table 1. Previously reported patients with primary hyperparathyroidism and neuromuscular symptoms with improvement after surgery.

Author Age Number of cases Sex LMN UMN Parathyroid Course

Patten et al. 1974 48 Case 1 F PWALL Hyperreflexia Adenoma
52 Case 2 F PW LL NR Adenoma
53 Case 3 F PW LL+F+D Hyperrreflexia Adenoma l
49 Case 4 M Fatigab. NR Hyperplasia
77 Case 5 M PW UL+LL Absent Adenoma
60 Case 6 F NR Hyperplasia

Argov et al. 1979 64 Case 1 F W + A Hyperreflexia/BS Adenoma I

Patten and Pages 1984 40 Case 1 M W+A Hyperreflexia/BS Adenoma I*
52 Case 2 F PWA+F Hyperreflexia Hyperplasia

Verges et al. 1988 74 Case 1 F W+A Absent Adenoma I
24 Case 2 M Absent Adenoma

Dubas et al. 1989+ 82 Case 1 M DA UL+ Absent Adenoma Died**
PW LL

Carnevale et al 1992 52 Case 1 F PW LL Hyperreflexia/BS Not reported I

Trebini et al. 1993+ 57 Case 1 F PW UL +LL Absent Adenoma I

Pai et al. 1997 51 Case 1 M PWA LL NR Adenoma I

Delmont et al 2001+ 72 Case 1 M DAW UL Absent Adenoma I

* case 2: died a month after second operation; ** died some days after operation; W, weakness; A: atrophy; PW, proximal weakness; UL, upper limbs;
LL, lower limbs; F, fasciculations; PW, proximal weakness, DW, distal weakness; PA, proximal atrophy; DA, distal atrophy; D, dysphagia; BS, Babinski’s sign;
LMN, lower motor neuron; UMN, upper motor neuron, NR, not reported, I:improvement; +case resembling spinal muscular atrophy (EMG: denervation).


