Case Report

Intrathyroidal parathyroid adenoma
presenting with neuromuscular

manifestation
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Primary hyperparathyroidism (PHPT) is not an uncommon endocrine disorder. We
describe a patient with PHPT who presented with progressive proximal limbs weakness
and dystrophic changes of leg muscles. Serum calcium, alkaline phosphatase, and
parathyroid hormone were elevated and serum phosphorus was low. Neck computerized
tomography scan showed a parenchymatous tumor in the right lobe of the thyroid. The
tumor presented as a ‘cold nodule’ in the dual-phase single-agent Tc-99m MIBI scan.
The right lobectomy examination confirmed the diagnosis of an intrathyroidal parathyroid
adenoma of the right gland.
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Introduction

The parathyroid glands,secrete parathyroid hormone
(PTH), which helps in maintaining calcium homeostasis.
Hyperparathyroidism due to parathyroid abnormalities
can be classified into three forms: Primary, secondary,
and tertiary. Parathyroid adenoma accounts for about
85% of primary hyperparathyroidism (PHPT). Less
common causes of PHPT include parathyroid hyperplasia
(15%), and carcinoma (3 —4%).M" Solitary adenoma of
the parathyroid gland is the most frequent cause of
PHPT and,an intrathyroidal parathyroid adenoma is
an uncommon cause of PHPT. We describe a patient
with PHPT secondary to an intrathyroidal parathyroid
adenoma, who presented with progressive proximal
limbs weakness and dystrophic changes of leg muscles.

Case Report

A 49-year-old male patient was admitted for weakness
in the lower limbs of two years duration. There was
worsening of weakness over the,last four months before
admission. Around the same time, he also started
experiencing weakness in his upper limbs. However, it
was less severe than in the lower limbs. Beginning two

thyroid, weakness

years ago, the patient experienced weakness in both his
lower limbs which gradually worsened. As a result, it
was hard for him to raise his leg or stand from a squatting
position. In addition, he found he needed more and more
time to recover from the weakness he would experience
after walking. In the recent four months, the symptoms
started ascending to the upper limbs. Patient had not
experienced any myalgias, fluctuations in weakness and
sensory deficits, bladder or bowel disturbances. Physical
examination revealed wasting of proximal muscles
in the lower limbs and motor power grade 4/5 in the
upper limbs and grade 3/5 in the proximal muscles in the
lower limbs. Deep tendon reflexes were normal. Other
wise there were no other neurological deficits.,

Laboratory studies showed elevated Ca** (2.83, lab
normal 2.15-2.55° mmol /L), while a 24-hour urinary Ca**
excretion was high (416° mg). The serum phosphorus was
low (0.44, lab normal. 0.8-1.6° mmol /L) with an increased
alkaline phosphatase level (868, lab normal 39-117°u/L).
Endocrine evaluation showed elevated PTH (120, lab
normal. 0.7-5.6° pmol/L). Creatine kinase was normal
(42 u/L). Electromyography (EMG) showed myopathic
features. Ultrasound examination of the abdomen showed
multiple calculi in both kidneys. The X-ray study of the
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skeleton demonstrated osteoporosis in the cranium and  in the superior pole of the thyroid right lobe [Figure 2].
generalized demineralization of the bones. Computerized =~ He had excision of the parathyroid adenoma and the
tomography (CT) of the neck revealed a parenchymatous  frozen section examination confirmed the diagnosis
tumor in the right lobe of the thyroid [Figure 1]. 99 mT  of an intrathyroidal parathyroid adenoma [Figure 3].
C-MIBI scintigraphy and single photon emission  The postoperative course was uneventful. During the
computed tomography (SPECT) showed a ‘cold nodule’  follow-up PTH levels became normal (5.4 pmol/L) and
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Figure 1: CT examination of the neck. Plain scan (a) and potentialization (b) revealing a parenchymatous tumor in the right lobe of the thyroid
(arrowheads)
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Figure 3: H and E staining showing the intrathyroidal parathyroid adenoma of the right superior gland (a-b). Scale bar =100 pm
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also serum phosphorus (0.83 mmol/L), and Ca** (2.16
mmol/L) levels. The weakness gradually improved.

Discussion

The prevalence of PHPT is approximately 1:1000, with
the older female being the typical patient.” The risk of
developing the disease increases with a peak incidence
between 50 and 60 years.

Most of the symptoms and complications of PHPT
result from hypercalcemia.P# The neuromuscular
manifestations include progressive weakness of limbs,
fatigue, exhaustion, dyskinesia, abnormal gait, and muscle
atrophy. Some patients present with paresthesias and
muscle cramps, loss of vibratory sensation with diminished
reflexes, and stocking-glove loss-of-pain sensation.?!
This patient had clinically myopathy with normal CPK
and EMG evidence of primary muscle disorder. The
pathophysiology of neuromuscular manifestations in
PHPT is not yet clear. The possible explanations include:
1) neuro-muscular junction conduction disturbances
related to hypercalcemia; 2) abnormal trans-membrane
calcium transport as a result of excessive extra-cellular
calcium; and 3) neuromuscular conduction disturbances
related to hypophosphatemia.*”! Though the pathological
mechanisms are unclear and further studies are needed to
elucidate the relationship between the two, correction of
hyperparathyroid state and vitamin-D supplementation
improves the myopathy.®!

Patients with PHPT with mild to moderate symptoms may
be treated conservatively. But many clinicians feel that
surgery is the appropriate treatment for PHPT.PI The criteria
for surgery in patients with PHPT suggested by National
Institutes of Health (NIH) consensus meeting in 1990 include:
1) aserum calcium more than 1-1.6°mg/ dl above the upper
limits of normal; 2) age below 50 years; 3) osteoporosis
(Z-score <-2.0 forearm); 4) decreased renal function (by
more than 30%); 5) 24-hour urine calcium >400° mg, 6)
nephrolithiasis; 7) severe psychoneurological problems,
or 8) a history of life-threatening hypercalcemia.™ The
traditional surgical approach to PHPT consists of bilateral
neck exploration, identification of all four glands, excision
of the grossly enlarged gland(s), and biopsy (frozen section)
of the remaining glands. When all four glands are offended,
3.5 glands are to be removed, leaving sufficient parathyroid
tissue for adequate function.'! This method does not
require preoperative localization of the lesion and the
success rate for the skilled surgeons, is more than 90%. The
development of minimally invasive parathyroidectomy
has greatly expanded the role of preoperative localization
procedures. This form of surgery is highly dependent on
the accurate preoperative parathyroid lesion localization.
The preoperative localization procedures include:

Diagnostic ultrasound of the neck (sensitivity 55%); CT of
neck (sensitivity 68%); MRI of neck (sensitivity 75%); and
radionuclide imaging and SPECT (sensitivity 90%).0% In
1989, Coakley reported on the use of 9mTC sestamibi
(MIBI) for parathyroid imaging. Due to superior image
quality, more favorable dosimetry, and improved
accuracy, 9mTC sestamibi has been used prevalently in
parathyroid imaging.!® Because MIBI washes out more
rapidly from the thyroid than from abnormal parathyroid
tissue and,abnormal parathyroid tissue becomes more
visible on the delayed images (single-isotope, doublephase
technique).* However, not all parathyroid lesions retain
MIBI and not all thyroid tissue washes out quickly,
and subtraction imaging is helpful. SPECT is a useful
complement to planar imaging. It provides information for
localizing parathyroid lesions, differentiating thyroid from
parathyroid lesions, and detecting and localizing ectopic
parathyroid lesions.

About one-quarter of patients with PHPT have ectopic
parathyroid tissue. The field of view should include the
base of the jaw through the heart to search for ectopic
lesions. The reported prevalence of intrathyroidal
parathyroid adenoma varied from 1.4-6%.!'5'¢
Embryologically, parathyroid glands originate from the
third and fourth branchial pouches and migrate caudally
to their final positions. It is conceivable that aberrations
during migration result in anomalous locations and
the parathyroid is trapped within the thyroid as the
lateral lobe of the thyroid fuses with the isthmus.[""!
A hyperfunctioning intrathyroidal parathyroid adenoma
often appears as a ‘cold nodule’ in imaging scan and
it should be identified from thyroid carcinoma. The
examination of serum calcium, phosphonium, and PTH
is helpful.

The effect of parathyroidectomy on different symptoms
of PHPT is good. However, even after successful surgery,
patients with PHPT will have poor quality of life than
controls, and also higher mortality rates. Most of the
deaths are cardiac."®!
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