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ABSTRACT

Primary hyperparathyroidism is an endocrine disorder characterized by primary abnormality
of parathyroid tissue leads to inappropriate secretion of parathyroid hormone. The inappropri-
ately high serum concentration of parathyroid hormone in primary hyperparathyroidism, in turn,
sustains excessive renal calcium reabsorption, phosphaturia, and calcitriol synthesis, as well
as increased bone resorption. These actions of parathyroid hormone produce the characteristic
biochemical phenotype of hypercalcemia and hypophosphatemia, loss of cortical bone, hypercal-
ciuria, and the various clinical sequelae of chronic hypercalcemia, including renal, gastrointes-
tinal, neuromuscular, psychological and skeletal.

We would like to present a 64-year-old female case, who had almost all manifestations of pri-
mary hyperparathyroidism, also those, which is not common like brown tumor and parkinsonism.

Brown tumor is considered a rare skeletal manifestation of hyperparathyroidism. It is a non-
neoplastic, reactive bone lesion resulting from parathyroid hormone excessive secretion. The
incidence of brown tumor is reported to be approximately 3-4.5% in primary hyperparathyroid-
ism in the literature.

Hyperparathyroidism associated with hypercalcemia can worsen underlying parkinsonism.
The association between hypoparathyroidism and parkinsonism have been frequently reported in
the literature, while evidence of hyperparathyroidism associated with parkinsonism is rare, and
further studies in this regard could be revolutionary.

In this case, there are also coexistence of primary hyperparathyroidism and papillary thyroid
carcinoma. Primary hyperparathyroidism is associated with a modestly increased risk of devel-
oping various cancers, including thyroid cancer, breast cancer, and potentially other malignan-
cies. So, maybe other studies need to discover this link and suggest more carefully examine this
patient in terms of cancer risk, especially thyroid cancer.

Surgical intervention was chosen as the definitive treatment. Following surgery, the patient’s
overall condition, including her neurological symptoms, improved significantly.
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INTRODUCTION

Hyperparathyroidism is a disease characterized
by excessive secretion of parathyroid hormone and
usually subdivided into primary, secondary, and
tertiary hyperparathyroidism.

Primary hyperparathyroidism, a common endo-
crine disorder characterized by hypercalcemia and
elevated or inappropriately normal levels of parathy-
roid hormone (PTH), is diagnosed based upon bio-
chemical evaluation [Walker M, Silverberg S, 2018].

Secondary hyperparathyroidism is the over-
production of parathyroid hormone secondary to
hypocalcemia, typically as a result of vitamin D
deficiency and/or chronic kidney disease.

Tertiary hyperparathyroidism is a state of ex-
cessive secretion of parathyroid hormone after
longstanding secondary hyperparathyroidism, and
results in hypercalcemia. Some authorities reserve
the term for secondary hyperparathyroidism that
persists after successful renal transplantation.

The main effects of PTH are to increase the
concentration of plasma calcium by increasing the
release of calcium and phosphate from bone ma-
trix, increasing calcium reabsorption by the kid-
ney, and increasing renal production of calcitriol,
which increases intestinal absorption of calcium.

Most patients with primary hyperparathyroid-
ism have single adenomatous (80%) or multiply
hyperplastic (15% to 20%) parathyroid tissue. Mul-
tiglandular disease can also be manifest as two and,
very rarely, three adenomas. Parathyroid carcinoma
is rare, accounting for <1% of all cases of primary
hyperparathyroidism [Bilezikian J et al., 2016].

Primary hyperparathyroidism manifests with
symptoms from many organs and systems, mainly
kidney stones or osteoporotic fractures. There-
fore, patients with primary hyperparathyroidism
are usually first diagnosed by non-endocrinologists
(including urologists, nephrologists, orthopedists,
osteoporosis specialists and rheumatologists), who
should know its symptoms, diagnostic criteria, and
current evaluation.

The clinical picture of primary hyperparathy-
roidism depends on disease severity and chronic-
ity. The classical manifestations of primary hyper-
parathyroidism are bone pain, proximal myopathy,
osteoporotic fractures, bone cysts, brown tumors,
nephrolithiasis and/or nephrocalcinosis. It has been
clearly established that primary hyperparathyroid-

ism causes skeletal and renal manifestations and
that they are at least partially reversed with para-
thyroidectomy [Bilezikian J et al., 2022]. There
are also many nonclassical symptoms, which may
occur in patients with mild, moderate and severe
hypercalcemia. They include gastrointestinal, car-
diovascular, neurobehavioral and neurocognitive
features [Marques O, Moreira C, 2020]. Some of
these symptoms are the consequence of hypercal-
cemia (e.g. polyuria, polydipsia, dehydration, nau-
sea, vomiting, constipation, anorexia, headache,
altered cognitive function and mental status, acute
kidney injury or nephrocalcinosis), while others
are exclusively caused directly by PTH (skeletal
manifestations) [Hannan F et al., 2019, Goltzman
D, 2018].

Brown tumors, an exceptional bone complica-
tion of severe primary or secondary hyperpara-
thyroidism, are caused by long-standing, elevated
PTH-induced osteoclast activation causing multi-
nucleated giant cell conglomerates with hemosid-
erin deposits in addition to the local production of
cytokines and growth factors [Carsote M et al.,
2024]. The brown tumor is also referred to as “os-
teitis fibrosa cystica” [Hong W et al., 2011]. The
incidence of brown tumor is reported to be approx-
imately 3-4.5% in primary hyperparathyroidism in
the literature [Karaca M et al., 2024]. Treatment of
brown tumors frequently focuses on managing the
underlying primary hyperparathyroidism, which
can often lead to regression and resolution of the
lesion, without the need for surgical intervention.
However, in refractory cases or when dealing with
large symptomatic lesions, surgical treatment may
be necessary [Tengg M et al., 2024].

One of the nonclassical symptom of primary hy-
perparathyroidism is neuropsychiatric dysfunction.

Parkinson’s disease is a degenerative disorder
that affects the neuromotor system and is charac-
terized by extrapyramidal symptoms including bra-
dykinesia, rigidity, tremor, postural instability, and
the freezing phenomenon. The loss of dopamine-
secreting neurons in the substantia nigra induces
a relative deficiency of dopamine and imbalance
of dopamine and other various neurotransmitters
including acetylcholine, glutamate, and GABA in
the basal ganglia.

Secondary parkinsonism is a disease state in
which actions of dopamine in the basal ganglia is

92



THE NEW ARMENIAN MEDICAL JOURNAL, Vol. 19 (2025), Is.3, p.91-96

MAGHAKYAN S.A. et al .

blocked or interfered by drugs, toxicants, cerebro-
vascular diseases, metabolic disorders and various
comorbidities [Ohya Y et al., 2018].

Drug-induced parkinsonism, tardive dyskinesia,
tardive dystonia, akathisia, myoclonus, and tremor
are drug-induced motility disorders. Among these
adverse drug reactions, drug-induced parkinsonism
is the most widespread movement disorder caused
by drugs that antagonise dopamine receptors, af-
ter Parkinson’s disease, which has similar clinical
manifestations [Sethi K, 2001]. One of the causes
of antipsychotic induced parkinsonism is a disrup-
tion of neurotransmitter interactions that regulate
the signaling pathways of the dopaminergic, cho-
linergic, GABA-ergic, adenosinergic, endocannab-
inoid and other neurotransmitter systems.

The monoamine (dopamine, serotonin, and nor-
epinephrine) systems of the brain play an important
role in normal behavior, and disturbances in these
circuits are thought to be involved in the develop-
ment of a number of neurological and psychiatric
disorders. The dopamine system is involved in the
implementation of such brain functions as locomo-
tion, affect and cognition [Lauder J, Bloom F, 1974].
The association between hypoparathyroidism and
parkinsonism have been frequently reported in the
literature, while evidence of hyperparathyroidism
associated with parkinsonism is rare.

Decreased or increased levels of serum calcium
can lead to metabolic disorders known as hypocal-
cemia or hypercalcemia, respectively [Augusto C
et al., 2019]. It is known that calcium is necessary
for neuromuscular stimulation and also in neu-
rotransmission [Emad E et al., 2022]. Therefore,
altered calcium levels affect the transmission of
nerve impulses, which could lead to partial or total
damage of dopaminergic receptors [Augusto C et
al., 2019]. Hyperparathyroidism associated with
hypercalcemia can worsen underlying parkinson-
ism. The association of hyperparathyroidism with
parkinsonism is rare [Parks K et al., 2017]. Hy-
percalcaemia can lead to many neuropsychiatric
symptoms from fatigue, lethargy, anxiety, irrita-
bility, and insomnia to impaired concentration and
memory, depression, delirium, and psychosis.

Neuropsychiatric disorders, often referred to
as the “moans” of primary hyperparathyroidism,
have long been acknowledged alongside “bones”
(osteoporosis and decreased bone mineral density)

and “stones” (kidney stones) as hallmark features
of primary hyperparathyroidism. Among patients
undergoing parathyroidectomy, the most prevalent
neuropsychiatric symptoms include depression
(33%-62.1%), anxiety (43.1%-53%), anger and
irritability (51.9%), cognitive impairment (37.3%-
46.5%), suicidal ideation (22%), and hallucinations
and delusions (5%-20%) [Serdenes R et al., 2021].

Hypercalcemia, stemming from primary hy-
perparathyroidism, is thought to bidirectionally
influence monoamine neurotransmission, thereby
leading to either manic or depressive manifesta-
tions [Seib C et al., 2021]. Parathyroidectomy was
associated with a reduced incidence of cognitive
impairment, somnolence, and schizophrenia [Song
Zetal., 2024].

Primary hyperparathyroidism is associated with
several cancer types, including papillary thyroid
carcinoma. Larger population studies are required
to determine if hyperparathyroidism is a significant
risk factor for papillary thyroid carcinoma. At this
time, we suggest that patients with primary hyper-
parathyroidism should be regarded as extra-suspi-
cious for papillary thyroid carcinoma. Evaluation
of thyroid nodules by preoperative ultrasound may
be advisable in patients with primary hyperparathy-
roidism, particularly for females and patients with
modestly elevated serum parathyroid hormone lev-
els [Cinamon U etal., 2015, Luchuan L et al., 2021].

The classical surgical management of prima-
ry hyperparathyroidism consists of exploration
and identification of all four parathyroid glands
through a transverse low cervical incision. This
approach allows effective treatment of not only
single gland but also the detection of multiple ade-
nomas and diffuse parathyroid hyperplasia involv-
ing all four glands. The localized approach focus-
ing on a single parathyroid gland was developed in
order to reduce the operative morbidity associated
with multi-gland exploration (hematoma, recurrent
laryngeal nerve palsy), to decrease the duration of
surgery and hospitalization, and to minimize the
cosmetic impact of the cervical incision. In addi-
tion, it can be performed under local anesthesia
in fragile patients. Mini-invasive approach can be
proposed for laboratory-proven primary hyper-
parathyroidism where there is no family history of
endocrine disease, no associated thyroid disease,
and a single well-defined parathyroid adenoma lo-
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calized by at least two concordant imaging stud-
ies (ultrasonography, scintigraphy, CT scan). The
effectiveness of the surgery can be confirmed by
frozen section histopathologic examination of
the resected specimen and by serial intraopera-
tive measurement of serum PTH levels. A fall of
at least 50% in the PTH level after removal of the
parathyroid gland confirms excision of the patho-
logic gland [Taieb M et al., 2013].

MATERIALS AND METHODS

A 64-year-old female was admitted to the Urol-
ogy Clinic of Mikaelyan Institute of Surgery, com-
plaining of general weakness, pain in the right
lumbar region and fever. The complaints had pre-
sented for about 10 days, and a CT scan performed.
The patient was diagnosed Ureterolithiasis, right-
ureteral stone obstruction, right-sided ureter hy-
dronephrosis, pyelonephritis and was preparing for
surgery. Aright-sided nephrectomy and right-sided
ureterolithotomy were performed.

In a past medical history, the patient had a
Schizophrenia for about 25 years, and was receiv-
ing treatment, underwent a hemimaxillectomy for
a giant cell tumor in the upper jaw 10 years ago.
The patient also had pathological fractures.

During the initial examination, the patient ex-
hibited reduced interaction and appeared very
indifferent. Her responses were brief, with sig-
nificant delays. According to her caregivers, she
experienced anxiety, delusions, and hallucinations,
which were attributed to her primary diagnosis of
schizophrenia. The patient has been on Haloperi-
dol 10mg for more than 25 years and Trihexyphe-
nidyl 2mg for the past 7 years. However, she oc-
casionally adjusts the dosage on her own.

Objective neurological examination revealed

tremor, which became more pronounced during
speech and eating. Gait characterized by wide-
based steps with shuffling. Tremor observed in the
chin, accompanied by noticeable oral dyskinesias.
The patient examined by a neurologist and was di-
agnosed Drug-induced Parkinsonism.

Blood tests results showed that Hb-76g/]
(normal range 115-152), Creatinine-128umol/I
(44-100), Ca ionized-2.20mmol/l (1.13-1.32),
PTH-409.6pg/ml (15-65), Vitamin D-10.6ng/mL
(30-100), TSH-3.85 ul/U/mL (0.3-4.5).

Neck ultrasound found a perifocal, abundantly
vascularized tissue mass with macrocalcifications
in the left parathyroid gland, measuring 1.6*1.2
cm, with wavy and well-defined borders. It also
found multiple thyroid nodules (TI-RADS 4), but
the patient refused to do the fine needle biopsy.

The results of dual-energy X-ray absorption as-
say found the T-score at L1-L4 was -5.1, and T-
score at the femoral neck was -5.4. Wrist X-ray
found severe osteoporosis of the wrist bones.

Full-Body CT Scan (Fig. 1a, b, ¢) showed mul-
tiple lytic lesions involving bone probable Brown
tumor, chronic cholecystitis, fibrous formations in
the uterine fundus and body.

Esophagogastroduodenoscopy found picture of
atrophic gastritis.

The patient started treatment with Vitamin
D,, rehydration and correction of anemia. After 1
months, she underwent to left parathyroidectomy
and total thyroidectomy by classical approach.

The histology showed parathyroid adenoma and
papillary microcarcinoma of the left lobe of the
thyroid gland. PTH level decreased after surgery
immediately (from 551.2 to 69.98).

The patient’s neurological condition also im-
proved after surgery. She had a mood lift, positive
changes in speech and gait. After surgery the pa-

Ficure 1. Lytic lesion of the upper ramus of the right iliac bone (yellow arrow) and the left proximal
femur (green arrow) (A), the sternal wings on both sides (yellow arrow) and the upper ramus of the right
iliac bone (green arrow) (B) and stones in the left kidney (arrow) (C).
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tient was given Vitamin D, supplementation, Cal-
cium gluconate and Levothyroxine. The patient is
currently under the supervision of an endocrinolo-
gist, oncologist and neurologist.

DiscussioN

This patient had long disease duration and
many manifestations of hypercalcemia. Approxi-
mately 90% of cases of hypercalcemia are caused
by hyperparathyroidism or malignancy [Walker M,
Shane E, 2022]. In our case we had both.

In Primary hyperparathyroidism patients, sev-
eral studies reported the prevalence of papillary
thyroid cancer to range from 2% to 15% [Jeong C
et al., 2020].

Except, common manifestations of hypercalce-
mia and Primary hyperparathyroidism, the patient
had also these rare manifestations. Brown tumor
is considered a rare skeletal manifestation of hy-
perparathyroidism. It is a non-neoplastic, reactive
bone lesion resulting from excessive PTH secre-
tion. Histologically, brown tumors are character-
ized by masses of giant cells surrounding the fibro-
vascular stroma, cystic spaces in connective tissue,
foci of hemorrhage associated with microfracture,
and subsequent release of hemosiderin, which
gives them their name.

Hypercalcemia is known to cause neuropsychi-
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