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Clinical Reasoning:
A 57-year-old man with subacute gait
difficulty and hand tremor

SECTION 1

A 57-year-old man presented with progressive difficulty
in walking for 2 weeks, resting hand tremors for 1 week,
and low-volume speech for 2 days. Initially, he had diffi-
culty in initiation of walking. Soon, he developed short-
stepped gait with history of en bloc falling forward.
Within 2 weeks of the onset of illness, he became bed-
bound. While in bed, he remained very stiff and could
not sit or turn sides by himself. He also had tremors in
his upper limbs on action. His speech volume was
reduced, but he always remained coherent. There was
no bowel or bladder involvement, flexor spasms, or zones-
thesia. The patient had been treated for ankylosing spon-
dylitis (AS) with nonsteroidal anti-inflammatory drugs for
4 years because of low back pain, progressively increasing
stooped-forward gait, and sclerosis of sacroiliac joints on
X-ray. On examination, he had a masklike face. His blink

rate was 1 to 4 blinks per minute. His Mini-Mental State
Examination score was 29 of 30. He had hypophonic
monotonous speech. His eye movements showed slow
saccades and broken pursuit movements. Examination
of motor system revealed normal muscle bulk, cogwheel
rigidity of the upper limbs, and lead-pipe rigidity in the
legs. His strength could not be tested because of profound
muscle stiffness. Coarse action tremors were noticed in
both hands. The patient had fixed-flexion deformity at
the hip joint. Deep tendon jerks could not be elicited
because of profound muscle rigidity. Plantar responses
and abdominal reflexes also could not be elicited.

Questions for consideration:

1. What is the differential diagnosis of subacute
parkinsonism?

2. Is the history of AS related to parkinsonism?
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SECTION 2

The patient presented with subacute parkinsonism. Sub-
acute parkinsonism is most commonly drug-induced
(dopamine receptor blocker). Other causes include
encephalitis such as Japanese encephalitis and West Nile
encephalitis; poisoning with methanol, 1-methyl-4-
phenyl-1,2,3,6-tetrahydropyridine, ethylene oxide, or
organophosphates; major alcohol withdrawal; and
pontine-extrapontine myelinolysis (occurring after rapid
correction of hyponatremia). Neuroleptic malignant syn-
drome and catatonia are psychiatric illnesses that
manifest with marked rigidity and tremors. Rarely,
Wilson disease can manifest in adults with acute dys-
tonia and parkinsonism.

In our patient, there was no history of exposure to
any offending drug or toxin, encephalitis-like illness,
or any psychiatric illness. He was not alcoholic. He
never had hyponatremia, and his slit-lamp examina-
tion did not reveal Kayser-Fleischer ring.

AS belongs to the group of seronegative spondy-
loarthropathies that also include psoriatic arthritis,
reactive arthritis, and enteropathic arthropathy. None

of these conditions is known to present with parkin-
sonism. Our patient was treated for AS. However,
despite having a supportive clinical picture, his
human leukocyte antigen (HLA)–B27 was negative.
More than 90% patients with AS have the HLA-B27
genotype. There are certain mimics of seronegative
spondyloarthropathy. They include polymyalgia
rheumatica, fibromyalgia, severe osteomalacia, diffuse
idiopathic skeletal hyperostosis, hypoparathyroidism
(HP), and destructive spondyloarthropathy. Among
these conditions, HP may rarely present with acute
parkinsonism.1

During his hospital stay, the patient developed
intermittent, spontaneous, painless abnormal posturing
of fingers and thumb of both hands at rest (video 1 at
Neurology.org).

Questions for consideration:

1. How is this information of intermittent, sponta-
neous, abnormal posturing of fingers/thumbs
helpful?

2. What investigations would you like to perform?
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SECTION 3

During the hospital stay, the patient developed
intermittent, spontaneous posturing of hands (car-
pal spasms). Carpopedal spasms are clinical indica-
tors of hypocalcemia. Other important clinical
signs for hypocalcemia include Chvostek and Trous-
seau signs.1 Both of these signs were also present in
the patient. The patient needed tests to confirm
hypocalcemia and to evaluate the cause of hypocal-
cemia. His blood tests revealed the following: hemo-
globin, 9.3 g/dL (13.3–16.2 g/dL); total calcium,
6.6 mg/dL (8.7–10.2 mg/dL); ionized calcium, 3.6
mg/dL (4.5–5.3 mg/dL); phosphorus, 7.7 mg/dL
(2.5–4.3 mg/dL); alkaline phosphatase, 265 U/L
(33–96 U/L); magnesium, 2.3 mg/dL (1.5–4.3
mg/dL); serum 25-hydroxy-vitamin D, 6.5 ng/mL
(20–100 ng/mL); parathyroid hormone (PTH),
,10 pg/mL (10–65 pg/mL); creatine phosphoki-
nase (CPK), 4854 U/L (51–294 U/L); 24-hour urinary
calcium, 169 mg (100–300 mg; volume, 3,700 mL); no
urinary myoglobulin; and normal renal/liver/thyroid
functions, vasculitis profile, fasting and postprandial

blood glucose, serum cortisol, and serum adrenocortico-
trophin levels. EMG revealed spontaneous motor unit
activity suggestive of tetany. There was no evidence of
myopathy.

An X-ray of the patient’s dorsal/lumbar spine
showed lateral marginal osteophytes; however, there
was no calcification of anterior or posterior longitu-
dinal ligaments. An X-ray of the pelvis revealed calci-
fication of iliolumbar ligaments, sclerosis around the
sacroiliac joints, and calcification of acetabular mar-
gin. An X-ray of the forearm revealed calcification of
interosseous membrane. Extensive vascular calcifica-
tion was also noted. His bone mineral density was
normal. A cranial CT scan showed calcification of
the bilateral basal ganglia and right dentate nuclei
(figure).

Questions for consideration:

1. What is the final diagnosis?
2. How would you treat this patient?
3. How can AS be differentiated from spondyloarthr-

opathy secondary to HP?

GO TO SECTION 4

Figure Figure collage showing radiologic features of hypoparathyroidism

Plain X-ray shows lateral-marginal osteophytes in the thoracic spine (A) without syndesmophytes in the lumbar spine (D).
Pelvis x-ray (B) shows ossification of the iliolumbar ligament (arrow) and margins of the acetabulum (arrowheads), as well
as sacroiliac joint sclerosis (curved arrow). The interosseous membrane in the forearm is also ossified (E). CT scan of the
head shows calcification of the basal ganglia (C) and right dentate (F).
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SECTION 4

Because of the presence of tetany, hypocalcemia,
reduced PTH, and basal ganglia calcification, the patient
was diagnosed with HP.

The patient received oral elemental calcium (2 g/d)
with calcitriol 0.75mg/d. Over 1 week, the tremors and
tetany improved. Over 2 months, the patient started
walking independently (video 2). His muscle rigidity
improved, and all deep tendon jerks were normally
elicitable. His calcium/vitamin D supplementation
was monitored by measurement of his 24-hour urinary
calcium levels. His serum calcium, CPK, and alkaline
phosphatase levels normalized.

Longstanding idiopathic HP may produce
spondyloarthropathy-like changes in up to 40% of
patients that may resemble AS.2 However, certain
radiologic features may differentiate HP from AS
(table e-1). HP involves the lower one-third of the
sacroiliac joint and produces calcification of iliolum-
bar ligament, whereas AS usually affects the upper
part of the sacroiliac joint.3 Exuberant calcification
of hip joint (without erosions) is seen in HP with
preserved joint space of sacroiliac/hip joints (figure).
Syndesmophytes are more common in the dorsal
spine compared with the lumbosacral spine in AS.3

Calcification of pelvic ligaments, ligaments around
hip joints, interosseous ligaments, and other organs
or systems such as the basal ganglia is a feature of
HP.3 Differentiating AS from HP is important
because treatment of AS with bisphosphonates may
accentuate the hypocalcemia seen in HP.

DISCUSSION PTH is the primary regulator of extra-
cellular calcium levels. PTH acts on bone, kidneys,
and gastrointestinal tract to increase extracellular
calcium. Biochemically, HP is characterized by
hypocalcemia, hyperphosphatemia, and low PTH
levels. HP is often produced iatrogenically by surgi-
cal removal or irradiation of parathyroid glands.
However, autoantibodies against calcium-sensing
receptors and autoimmune polyendocrinopathy,
hereditary type (idiopathic), can also produce HP.1

Clinical features of HP are primarily secondary to
hypocalcemia such as tetany, muscle weakness, and
seizures. Acute disabling parkinsonism, reversible
neuropathy, and myopathy are rare manifestations
of HP.4,5

Basal ganglia calcification is seen in 0.3% of gen-
eral population on cranial CT scans.6 When the intra-
cranial calcification involves the gobus palidus,
caudate-putamen, and cerebellum (striatal-pallidal-
dentate), the condition is called Fahr syndrome.6 In
addition to the idiopathic and familial causes, Fahr
syndrome could be caused by congenital infections,
HP, and pseudo-HP. The mechanism of intracranial
calcification in HP is not known. It is postulated that

chronic changes in the intracranial calcium/phos-
phate concentrations produce calcification.6 The par-
kinsonism secondary to striatal calcification is usually
nonresponsive to levodopa treatment.7 The mecha-
nism of parkinsonism in HP is also not clear. The
parkinsonism in HP occurs regardless of intracranial
calcifications, hypocalcemia, or basal ganglia ischemia
(thought to be due to vascular calcification) but im-
proves with calcium supplementation in those with
hypocalcemia. Therefore, parkinsonism in HP could
be multifactorial.

HP-induced myopathy has also been described.
Our patient had no evidence of myopathy on
EMG. Hypocalcemia-induced excessive muscle activ-
ity might have produced elevated CPK in our patient
that improved with normocalcemia.

HP may produce acute parkinsonism and chronic
spondyloarthropathy similar to AS, and their combi-
nation in a given patient may be unique to HP. Dis-
tribution of calcifications on plain X-rays of the spine
and pelvis may suggest HP in patients with chronic
spondyloarthropathy.
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