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PesoMe

rl/ll'lepKanbLl,VIEMI/Iﬂ I'Ipep,CTaBnHeT C060I7I HapyLIJeHI/Ie MI/IHepaanOFO 06MEHa, BO3HUMKawWLUlee, KaK npanmo, B pesyanaTe noBbileHnsA ¢yHKLWIVI
I'IapaLIJ,VITOBVIAHbIX xKenes c pa3BVITVIeM rMnepnapaTMpeo3a. AaHHoe COCTOAHME MOFyT CI'IpOBOLl,VIpOBaTb pa3I1VI‘-IHbIe (])aKTOpr, HaI'IpVIMep, paBBVITVIe
AO6pOKa‘-IeCTBEHHOl‘/'I rMnepnna3vw| I'IapaLI.l,l/ITOBVIAHbIX xKenes, 06I1y‘-leHVIe, yl'lOTpe6I1€HVIe OI'IpeAeneHHbIX neKapCTBeHHbIX I'Ipel'lapaTOB, CHUXXeHue
yPOBHH Ka/buunAa B OpraHVIBMe, natosiorumsa co CTOPOHbI no4yek, a TaKxe HapymeHMe ¢yHKLI,VIVI I'IapaLIJ,VITOBVIAHbIX xenesu ,qpyrwe. CNOXHOCTb Ana-
FTHOCTUKU AaHHOi/'I nartosiormn o6ycnoaneHa KaK peAKOVI BCTpeqaeMOCTbIO, Tak n OTCyTCTBVIEM naTOFHOMOHMHHOVI cuMnToMatukn. KanHuyeckme
NPOAB/EHNA rMMNEpPKabLeMUN MHOTO06pasHbl 1 NPOABAAITCA NAaTONOTUEN KeNyJ04HO-KULIEYHOrO TPaKTa, HEPBHON CUCTEMBI, @ TaKKe pasBUTU-
eM MoYeKaMeHHOWN 60/1e3HN 1 OCTEONOPO30M. BaXKHOCTb CBOEBPEMEHHOIO AMArHOCTMPOBAHMSA rUMNepKasibLueMun o6ycioBeHa He TO/IbKO Heob-
XO0ANMOCTbHO yllyl-ILIJVITb Ka4yeCTBO XU3HU NauymneHTa n npep,OTBpaTVITb passmme OCnO)KHeHMPI, HO N BO3MOXXHOCTbIO paHHero BblABNEHUA Hamﬁonee
rPO3HON MPUYKHBI rMMepriapaTUpeo3a — paka NapawuToBUAHbIX Xeses. B ctaTbe obcyxaaeTca uctopus 6onesHn naymeHTa 46 net, otTpaxarolas
no34HKK ,qIAarHOCTIAKy FMI‘lepKanbUMeMI/IM n passmme paKa I'IapauJ,IATOBMp,HOI7I enesbl, HeCMOTpFI Ha ANnNTeNbHO cqu,eCTBylomwe KIMHN4YeCcKue
I'IpOFlBHEHVIFI rl/ll'lepKanbLlMEMl/IVI n CTOVIKMe OTK/IOHeHUA na60paToprlx nor(asaTeneﬁ C NoBbIWEeHNEM ypOBHFI UJ,enquoﬁ ¢oc¢aTa3|>|; CBO60AHOF0
n VIOHI/I3I/IPOBaHHOr0 Kanbuua. C,qenaH AKUEeHT Ha I'IpOFIBHEHVIFIX rMI‘IepKanbL\I/IeMVIM, KOTOpre AO/KHbI 661K HaCTOpO)KVITb Bpa'—lel‘/ll n Hal'lpaBMTb
AMaFHOCTMHeCKMﬁ NMOUCK B npaBManoe pyCﬂO. HOAHepKMBaETCﬂ BaXXHOCTb TWaATe/IbHOro c6opa aHaMHe3a n I/IHTepI'IpeTaLU/IVI KaXa0ro KanmHuye-
CKOro I'IPOHBHEHVIH.
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Abstract

Hypercalcemiaisadisorderof mineralmetabolismthat typically arises due toincreased parathyroid gland function, leading to hyperparathyroidism.
This condition can be triggered by various factors, such as the development of benign parathyroid hyperplasia, radiation exposure, the use of
certain medications, decreased calcium levels in the body, renal pathology, impaired parathyroid gland function, and others. The complexity
of diagnosing this condition is attributed to its rare occurrence and the absence of pathognomonic symptoms. The clinical manifestations of
hypercalcemia are diverse and include gastrointestinal and nervous system disorders, as well as the development of urolithiasis and osteoporosis.
The importance of timely diagnosis of hypercalcemia lies not only in the need to improve the patient’s quality of life and prevent complications
but also in the early detection of the most severe cause of hyperparathyroidism—parathyroid cancer. This article discusses the case history of
a 46-year-old patient, illustrating the delayed diagnosis of hypercalcemia and the development of parathyroid cancer despite long-standing
clinical manifestations of hypercalcemia and persistent laboratory abnormalities, including elevated levels of alkaline phosphatase, free and
ionized calcium. The clinical case analysis emphasizes the manifestations of hypercalcemia that should have alerted clinicians and guided the
diagnostic process in the right direction. The importance of thorough history-taking and the interpretation of each clinical manifestation is
underscored.
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Introduction Mechanisms of hypercalcemia

Parathyroid gland (PTG) cancer is a rare sporadic Four main hypercalcemia mechanisms have been
or hereditary endocrine malignancy (M) encountered  described:
in <1% of primary hyperparathyroidism cases, char- 1. Excessive synthesis of extrarenal 1,25[OH]2D.
acterized by the impaired calcium-phosphorus metab- 2. Humoral HCM.
olism, affecting other organs and systems [1, 2]. 3. Local osteolytic hypercalcemia with the secretion
Hypercalcemia is detected in approximately 1 % of of other humoral factors associated with increased
the global population, and in 90 % cases it is associ- calcium levels in blood.

ated with Ms [3, 4]. 4,

Hypercalcemia of malignancy (HCM) is a condi-
tion accompanied by enhanced mortality, which is the
most common metabolic complication of malignan-
cies [5].

In tumors hypercalcemia is most likely associ-
ated with the increased bone resorption and calcium
release with subsequent hypercalcemia-induced renal
injury [6].

Hypercalcemia is confirmed with calcium levels
over 10.5 mg/dL and is a relatively common issue,
which always reflects the underlying disease [3, 6].

Ectopic PTH production.

Primary hyperparathyroidism.

In 80 % cases, primary hyperparathyroidism emerges
due to the benign hyperplasia (adenoma) of a single
parathyroid gland, in 20% — due to that of two-three
glands, while four glands are affected in rare situations.
This leads to excessive PTH secretion. This condition
in <1 % cases is associated with the PTG cancer both in
males and females.

Secondary hyperparathyroidism.

This condition develops if such pathologies as hypo-
calcemia or chronic kidney disease provoke the increased
PTH secretion by parathyroid glands.
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Tertiary hyperparathyroidism.

The function of parathyroid glands transforms
to the autonomous PTH production which is inde-
pendent of exogenous stimulation is called tertiary
hyperparathyroidism.

Clinical manifestations

HCM symptoms emerge with the total calcium
levels over 3.0 mmol/L and are non-specific; however,
their manifestations directly depend on the disease
severity, calcium levels, presence or absence of bony
metastases [5].

Depending on calcium levels, hypercalcemia is
divided into:

— mild, with serum calcium levels <10.5-12 mg/dL

[3 mmol/L];

— moderate, with Ca levels 12.1-14 mg/dL [3-
3.5 mmol/L];

— severe, with Ca levels >14 mg/dL [>3.5 mmol/L]
[4, 5, 7].

Cardiovascular clinical manifestations of hypercal-
cemia depend not just on calcium levels in blood, but
also on concomitant diseases. If calcium levels increase
to 3.2-3.4 mmol/L, automatism may decrease, while ven-
tricular systole may shorten.

With calcium levels over 3.3 mmol/L, QT interval
shortens; atrioventricular block may develop at levels
of 3.3-4.0 mmol/L; the risk of sudden cardiac death
increases with levels over 4.0 mmol/L. Ventricular fibril-
lation, bradyarrhythmia, hypertension may develop in
patients.

Psychoneurological disorders include fatigue, mal-
aise, apathy, hyporeflexia, muscle weakness with pare-
sis and paralysis, headache, seizures, perception and
behavior disorders, signs of subcortical edema, sopor,
coma. As neurological disorders progress, polyuria and
polydipsia lead to dehydration, renal failure, progres-
sive urolithiasis with nephrocalcinosis and nephroli-
thiasis.

Such dyspeptic signs as nausea, vomiting, constipa-
tion, may lead to anorexia, peptic ulcer disease, or bowel
obstruction. Non-specific manifestations also include
skin itching and ossalgia [2, 6].

Diagnosis

During the primary examination, the serum calcium
level (total physiologically inactive transporter-bound
calcium and active ionized calcium) is determined.
However, increased calcium levels require repeated con-
firmation, clarifying the total and ionized calcium levels.
In this case one has to account factors that affect the
interpretation of results, including serum albumin and

blood pH. If the albumin level is abnormal, the serum
calcium level should be adjusted using the following
equation:

Corrected calcium =
= total calcium + [0.8 x (4.0 — albumin)].

PTH and PTHrP are measured subsequently —
their levels do not increase simultaneously, except if
more than one cause can be detected. Hypophosphate-
mia, hyperchloremia, and mild metabolic alkalosis are
possible with high PTH levels against the background
of hypercalcemia. If PTHrP levels decrease, 1.25-dihy-
droxyvitamin D levels are measured. Hypercalcemia
with the detected low PTH, PTHrP, and 1.25[OH]2D
levels along with bony metastases may be considered a
cause of HCM.

Imaging methods are not mandatory in primary
hyperthyroidism, however they provide information
about the location of gland lesions for further surgical
interventions. Densitometry is also used to assess the
mineral bone density.

Parathyroid cancer

The incidence of PTG cancer does not depend on
the gender, unlike primary hyperthyroidism, where the
female-to-male ratio of the disease incidence is 3-4:1; no
ethnic predisposition has also been described. The dis-
ease onset is approximately at the age of 50 (as of the
diagnosis) [8-10].

Clinical manifestations

PTG cancer in the majority of cases is represented by
the functioning tumor with typical hypercalcemia signs.
In PTGMs, the most common symptoms include bony
and renal ones: polyuria, polydipsia, urolithiasis mani-
festations (renal colics), ossalgia, pathological fractures
(8, 11].

In very rare situations PTG cancer may manifest
with the non-functioning tumor, normocalcemia, and a
palpable neck lesion, which is often detected late due to
diagnostic difficulties. This tumor type tends to metasta-
size to various locations, including cervical lymph nodes,
bones, liver, and lungs [8].

Diagnosis

Due to dehydration and nephrolithiasis and/or neph-
rocalcinosis against the background of hypercalcemia
and increased serum PTH levels, the glomerular filtra-
tion rate decreases.

In outpatient practice, the biochemistry panel is
feasible to detect increased alkaline phosphatase levels
(determining the severity of skeletal lesions) and human
chorionic gonadotropin levels, especially its hyperglyco-
sylated isoform [9, 11].
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The ultrasound (US) is primarily arranged to diag-
nose PTG cancer — this can reveal large-sized lesions
(>3.0 cm), irregular homogeneity with decreased echo-
genicity, signs of degeneration (cystic cavities, calcifi-
cations, irregular borders). US is also used to exclude
the lymph node lesions (with subsequent biopsy if
necessary).

Contrast-enhanced computed tomography is
arranged to clarify the location of lesions.

Magnetic resonance imaging helps to assess the con-
dition of soft tissues in the neck for the possible diagno-
sis of ectopic glands and to determine the relations to
the surrounding structures.

The enhanced glucose metabolism is typical in
malignant cells due to a large amount of transporter
proteins. Thus, positron emission tomography with
fluorodeoxyglucose is used as a highly informative
method that can easily evaluate primary tumors; how-
ever, micrometastatic lesions sized <6 mm may be
missed. The PTG tumor aggression is associated with
the standardized uptake values [8, 11].

[99mTc]-technetium scan is arranged to determine
the primary location of the malignancy and to detect
metastatic lesions. However, such scans are not very
informative in the differential diagnosis of benign and
malignant neoplasms [11, 12].

Signs of PTGMs with atypical cytological and archi-
tectural features include cellular nests in the fibrous
septum, significant tissue fibrosis, tumor cells detected
in the tumor capsule or suspected invasion, cytological
atypia manifesting with mitotic activity >5/10 mm? or
Ki-67 proliferation index >5% [8, 9, 11, 12].

The molecular-genetic testing (along with immuno-
histochemistry) is recommended in patients with the
verified PTG cancer to exclude germinal mutations in
the CDC73 gene [13].

Despite the sufficient diagnostic investigations for
PTGMs, one should note that primary care physicians
do not often provide adequate cancer alertness due to
such factors as overwork, shortage of staff, limited visit
time.

The clinical case described below presents a 46-year-
old patient followed up by the general practitioner
since 2014; it specifically demonstrates the importance
of checking and thoroughly analyzing all clinical and
laboratory manifestations of a specific disease, which
is especially important in the diagnosis of diseases
rarely occurring in the regular practice of the general
practitioner.

In January 2017, the patient attended the general
practitioner complaining of epigastric pain, abdominal
bloating, heartburn, dark stools for 2 months during
the administration of bismuth tripotassium dicitrate.
Gastroscopy was arranged: superficial gastritis with
moderate bulbitis was detected. Based on the patient’s

words, the duodenal ulcer was diagnosed; however, no
documents confirming the diagnosis were provided.
Colonoscopy confirmed the hypertonic dyskinesia,
while no organic diseases were detected. Hepatobi-
liary US: hepatomegaly, signs of fatty liver. Blood tests
demonstrated moderately elevated transaminases (ALT
79 U/L, AST 81 U/L (N <40 U/L)), hypercholesterol-
emia (total cholesterol 7.1 mmol/L; N 3.4-6 mmol/L),
elevated ESR (77 mm/h; N 1-30 mm/h). The patient was
counseled by the gastroenterologist. Diagnosis: chronic
superficial gastritis, chronic duodenitis (exacerbation),
steatohepatitis, irritable bowel syndrome without diar-
rhea. Diet, proton pump inhibitors, enzyme prepara-
tions, and probiotics were recommended.

While collecting history, the gastroenterologist
noted urolithiasis, which was diagnosed earlier, but not
clarified in the general practitioner examination.

In 2018 the patient was hospitalized three times (in
January, April, and May) due to recurrent renal colics.

The medical chart contained the renal US investiga-
tion dated May 2021: no pathology detected.

In December 2018, a routine fracture (due to
fist-fighting) was confirmed, followed by a 3-week
immobilization.

On May 30, 2019, the patient visited the general prac-
titioner complaining of tremor in the left leg, stiffness,
and worsening vision, progressing within six months.
The neurologist counseling was recommended.

On June 6, 2019, the patient was counseled by the
neurologist. While collecting history, the patient noted
that tremor started at the age of 20 and developed
during excitation, although it worsened within the pre-
ceding years. Weakness, memory lapse also emerged
and progressed. After examination, the following pre-
liminary diagnosis was established: “Unspecified extra-
pyramid and motor disorder. Episyndrome”. A 2-month
cycle of gopantenic acid and ethylmethylhydroxypyri-
dine succinate treatment was administered. The patient
was referred to the Center of Extrapyramidal Diseases
of S.P. Botkin CCH; however, the counseling was not
arranged due to personal patient circumstances.

When the patient returned to the general prac-
titioner, the following abnormalities were detected
in the biochemistry panel (total and ionized Ca —
3.2/1.43 mmol/L (N 2.2-2,65/0.9-1.38 mmol/L); phos-
phorus — 0,72 mmol/L (N 0.87-1.45 mmol/L); alka-
line phosphatase (ALP) — 405 U/L (N 30-120 U/L);
glucose — 8 mmol/L). The patient was referred to the
endocrinologist.

Visiting the endocrinologist on September 6, the
patient complained of a glomus sensation in the throat,
frequent urination, burning sensation in feet. The pre-
liminary diagnosis of impaired glucose tolerance was
established, however upon subsequent follow-up the
glucose level was not elevated, and HbAlc level was




Apxusb BHyTpeHHE MepAMuMHbL ® Ne 6 ® 2025

PA3BBOP KAMHMYECKUX CAVIAEB

within normal limits (5.3 %). The diagnosis of impaired
glucose tolerance was not confirmed, no additional
investigations were arranged.

The patient was also counseled again by the neu-
rologist with extra examinations. Electroencephalogra-
phy demonstrated altered bioelectrical brain activity of
irritative origin. The patient was again referred to the
Center of Extrapyramidal Diseases of S.P. Botkin CCH.

Subsequently the patient was followed up personally
by a private neurologist, and based on word, Parkin-
son’s disease was diagnosed, however no documental
confirmations were presented.

In 2020 the patient did not visit the polyclinics.

He visited the general practitioner on April 29,
2021 complaining of dizziness, frequent headaches.
The examination revealed persistent hypertension, and
essential hypertension was diagnosed; amlodipine 5 mg
was administered as hypotensive treatment. The patient
was subjected to regular monitoring.

During such monitoring, biochemistry panels
revealed persistent elevation of ALP levels, moderate
(no negative changes) elevation of transaminase levels,
mild elevation of gamma-glutamyl transferase levels,
gradually increasing creatinine levels.

In August 2023, the patient visited the general prac-
titioner complaining of neck and leg pain, myalgias
worsening after physical exertion, numbness in arms,
weakness, morning stiffness, hand tremor. Labora-
tory tests revealed decreased vitamin D (6.44 ng/mL;
N 30-70 ng/mL) and inorganic phosphorus levels
(0.81 mmol/L; N 0.87-1.45 mmol/L), increased cre-
atinine (127 pmol/L; N 61-120 umol/L, glomeru-
lar filtration rate 57 mL/min/1.73 m?), ionized Ca
(1,49 mmol/L), total Ca (3.24 mmol/L), PTH levels
(58.21 mmol/L; N 1.48-7.63 mmol/L). The patient was
referred to TG and PTG US followed by the endocrinol-
ogist counseling with suspected hyperparathyroidism.
TG and PTG US demonstrated focal lesions: almost
the whole left lobe was represented by an hypoechoic
nodule sized 52x30 mm with a non-uniform struc-
ture and a fluid component (14 mm), with a signifi-
cant blood flow of mixed type; regional lymph nodes
were normal. Conclusion: right lobe — TI-RADS]; left
lobe — TI-RADS4 (node over 1 cm in size). Based on
the data obtained, the endocrinologist established the
diagnosis: “Hyperparathyroidism (not otherwise speci-
fied). Grade 2 multinodular goiter”. With the prelimi-
nary diagnosis “Thyroid neoplasm of undetermined or
unknown origin. Cytology signs suspicious of Ms”, the
patient was referred to the oncologist.

To determine the mineral bone density, X-ray den-
sitometry was conducted: T-test = -2.7 standard devia-
tions at the level of L1-L4 vertebrae (i.e. osteoporosis);
T-test = -1.7 standard deviations at the level of right
and left femoral necks (i.e. osteopenia).

It should be noted that body weight (92 kg) and
height (178 cm) did not change during the whole fol-
low-up period. No gait disorders were observed as well.

In September 2023, the patient underwent an out-
patient fine-needle aspiration biopsy (FNAB), with the
result of nuclear atypia (Grade III. The Bethesda System
for Reporting Thyroid Cytopathology). In October,
after the repeated FNAB of the nodule in the left thy-
roid gland lobe, the oncologist established the diagno-
sis “Thyroid neoplasm of undetermined or unknown
origin”, which was followed by the videoassisted mini-
invasive thyroidectomy, nerve-sparing cervical lymph
node dissection (Level VI). The following main diag-
nosis was established: “Thyroid gland M. Papillary
thyroid cancer, Grade la, Stage 1. Neoplastic process
stage 1, clinical group IIa”. The histology of the surgical
material confirmed the focus of the malignant clear-cell
malignancy with focal doubtful vascular invasion and
invasion into structures of displaced PTG lobules.

After receiving the histology results of both lobes of
the excised thyroid gland (Left lobe sized 5.3x4x3 cm.
Its section demonstrated total substitution with a
dense-elastic grayish nodule, containing a cystic cavity
1.5 cm in diameter), the following main diagnosis was
established: “Clear-cell carcinoma of the left parathy-
roid gland. Condition after surgery on October 10,
2023”. During the postoperative period, the patient’s
general condition significantly improved (weakness
and tremor decreased; paresthesia and dyspeptic signs
disappeared). The calcium level normalized soon after
the surgery. Normocalcemia has been preserved for a
year after the surgery.

The patient history steps from the emergence of first
symptoms until the diagnosis and surgery are presented
in the Figure 1.

Currently the patient is monitored by the oncolo-
gist and endocrinologist. Diagnosis: postoperative
hypothyroidism, hypoparathyroidism. Accounting for
no metastatic tumor spread and its complete surgical
removal, the favorable clinical outcome is highly pos-
sible in our patient; however, untimely hypercalcemia
detection could lead to a partially irreversible pathol-
ogy (mainly neurological), which could significantly
worsen the quality of life. The patient is subject to life-
long follow-up with regular medical examinations to
prevent complications, detect recurrencies and disease
progression, and to correct the treatment timely.

Discussion

Hypercalcemia is a rather rare pathology in the out-
patient physician practice, which leads to its late detec-
tion due to low physician awareness. The complexity of
diagnosing this mineral disorder is associated with the
absence of pathognomonic signs and variable clinical

447



ANALYSIS OF CLINICAL CASES The Russian Archives of Internal Medicine ® Ne 6 e 2025

06.06.2019
Neurologist consultation
Complaints of progressive tremor, which has been present since
the age of 20 during periods of anxiety, weakness, and memory
decline. Preliminary diagnosis: "Unspecified extrapyramidal and
movement disorders. Epileptic syndrome." A two-month course of
treatment with hopanthenic acid and ethylmethylhydroxypyridine
succinate was prescribed, with a referral to the Center for
Extrapyramidal Diseases at S.P. Botkin City Clinical Hospital.
Total calcium — 3.2/1.43 mmol/L; phosphorus — 0.72 mmol/L,
ALP - 405 U/L, glucose — 8 mmol/L.

September 2019
Neurologist consultation
EEG: changes in the bioelectrical
activity of the brain of an irritative
nature. According to the patient,
Parkinson's disease was
diagnosed at the Center for
Extrapyramidal Diseases at S.P.
Botkin City Clinical Hospital.

2018
(January, April, May)
Hospitalization due to
recurrent renal colic.

January 2017
General practitioner consultation D"“"‘!’" 2018 3
EGD: superficial gastritis, moderately pronounced Traumatologist-orthopedist
consultation

bile reflux.
Ultrasound: hepatomegaly, signs of mild hepatosis.
ALT - 79 UL, AST - 81 U/L, total cholesterol — 7.1

Domestic fracture followed
by immobilization for up to

mmol/L, ESR — 77 mm/hour. 3 weeks.
Diagnosis: Chronic superficial gastritis, chronic
duodenitis, exacerbation, steatohepatitis, irritable
bowel syndrome without diarrhea.
Follow-up with endocrinologist and
oncologist. September 2023
Diagnosis: Postoperative hypothyroidism, FNA: nuclear atypia (Category llI,
hypoparathyroidism. The Bethesda System for

Treatment: Levothyroxine and calcium

. Reporting Thyroid Cytopathology).
supplementation.

06.09.2019
Endocrinologist consultation
Complaints of a lump sensation in the throat,
frequent urination, and burning in the legs.
Preliminary diagnosis: "Impaired glucose
tolerance" was not confirmed. Subsequent

monitoring did not reveal elevated glucose levels; 2020
HbA1c - 5.3%. The patient
did not seek
medical
attention.

August 2023
Primary care physician consultation

Complaints of neck, leg, and muscle pain worsening

after exertion, numbness in the arms, weakness,

morning stiffness, and hand tremors. Vitamin D level -

6.44 ng/mL, inorganic phosphorus — 0.81 mmol/L,
creatinine — 127 pmol/L, GFR = 57 mL/min/1.73 m?,
ionized calcium — 1.49 mmol/L, total calcium — 3.24

mmol/L, parathyroid hormone — 58.21 mmol/L.

October 2023
Following repeat FNA, histopathological
examination confirmed the diagnosis:
"Clear cell carcinoma of the parathyroid
gland. Status post surgical treatment
(10.10.2023).»

August 2023
Endocrinologist consultation
Ultrasound: right lobe TI-RADS 1, left lobe TI-
RADS 4 (nodule > 1 cm). Diagnosis:
"Unspecified hyperparathyroidism. Multinodular
goiter, grade 2." Referral to an oncologist due to
suspicion of malignancy. Findings: signs of

29.04.2021
Primary care physician consultation
Complaints of dizziness and frequent
headaches. Examination revealed
persistent hypertension. Diagnosis:
Essential hypertension. Antihypertensive
therapy prescribed (amlodipine 5 mg).
Biochemical blood tests showed elevated

porosis and c p

lia. ALP, transaminases, gamma-glutamy!
transferase, and creatinine.

Figure 1. Timeline of clinical follow-up in a patient with parathyroid carcinoma.

manifestations, with each potentially representing a sep-
arate disease. Such patients may be followed by various
physicians with such diagnoses as “Urolithiasis”, “Chronic
gastritis/Peptic ulcer disease”, “Essential tremor”, which
was demonstrated in the clinical case above.

Parathyroid malignancies are the most rare cause
of hypercalcemia; thus, the description of such cases is
very interesting for practicing physicians. Although this
disease is slowly progressive, the diagnosis in the major-
ity of patients is not established for a long time, which
leads to metastases (25 % cases) and severe hyperpara-
thyroidism. Case histories of 15 patients that underwent
surgeries due to PTGMs were analyzed by specialists
of the National Medical Research Center of Radiology,
Ministry of Health of Russia. Metastases were detected at
the time of surgery in 3 patients, severe osseous form of
hyperparathyroidism — in 6 patients, nephrolithiasis —
in 9 patients, thus demonstrating late diagnosis of this
disease [14].

PTG tumors may develop as part of various syn-
dromes. Multiple endocrine neoplasia (MEN) syndrome
is an example — this emerges due to genetic muta-
tions. PTG hyperplasia or adenomas are reported most

frequently. PTG malignancies in this syndrome are very
rare, which explains their late detection. Due to this,
a description of 2 clinical cases of PTG carcinomas in
patients with the MEN syndrome is of a significant inter-
est [15].

The diagnosis of PTG tumors developing against the
background of a pre-existing secondary hyperparathy-
roidism may be challenging. Cases of PTGMs have been
reported in patients with secondary hyperparathyroid-
ism against the background of a long-standing CKD C4
(16, 17].

Intrathyroid PTG lesions form another serious diag-
nostic issue, requiring thorough assessment of calcium
and PTH levels [18].

Our patient had a combination of several patholo-
gies, with each of those potentially caused by the calcium
metabolism disorders. Prolonged dyspeptic disorders
not eliminated by treatment, frequently relapsing renal
colics, low-energy fractures, tremor may be manifesta-
tions of specific diseases themselves; however, their com-
bination should alert the physician, forming the basis
for targeted examination with the purpose of detecting
hypercalcemia.
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Progressive elevation of ALP levels over several years
is significant — this was interpreted as a manifestation
of steatohepatitis by physicians. However, one should
remember that elevated ALP levels may be a sign of not
just cholestasis, but osteoporosis as well, which requires
additional examinations. Persistently elevated ALP levels
against the background of GGT levels in the reference
range more likely suggests osteoporosis rather than cho-
lestasis [9, 11].

In 2019 the following laboratory deviations were
detected in a patient: Ca (total) — 3.2 mmol/L, Ca (ion-
ized) — 1.43 mmol/L, P — 0.72 mmol/L, ALP — 405 U/L
(with tremor worsening). However, these laboratory
alterations were left unnoticed by physicians: the calcium
level was not monitored, PTG examinations were not
arranged. Meanwhile, neither the general practitioner
nor the endocrinologist stressed out hypercalcemia, with
the latter one assessing the patient due to the detected
hyperglycemia.

Thus, the diagnosis of hypercalcemia could be estab-
lished quite early, as the alerting combination of clinical
manifestations emerged already in 2018, while increased
total and ionized calcium levels were reported in 2019.
At that moment, the following tests were necessary:
serum PTH levels, PTG examination (US and techne-
tium [99mTc]/sestamibi scan), densitometry for bone
density evaluation [14].

While analyzing this clinical case, one should pay
attention of primary care physicians to the importance of
correct interpretation and formulation of clinical diag-
noses. In 2021, the patient was diagnosed with essential
hypertension. However, he already had long-standing
urolithiasis. Thus, hypertension should have been evalu-
ated as a secondary (symptomatic) one. The patient with
urolithiasis should also have his chronic kidney disease
noted with the stage, especially when in 2023 the glo-
merular filtration rate decreased to 57 mL/min/1.73 m?
(corresponding to CKD C3) — that required the manda-
tory administration of nephroprotective agents (renin-
angiotensin-aldosterone system blockers). Thus, the
patient should have his hypotensive treatment corrected
with the addition of an angiotensin-converting enzyme
inhibitor to amlodipine.

Using the clinical case above as an example, one can
define several important points for the algorithm of
diagnosing the disease without clear pathognomonic
symptoms.

1. Each clinical manifestation should be assessed not
just as a sign of a specific disease, but also as a part
of a common pathological process.

2. Every laboratory deviation should be analyzed,
with clarifying investigations and further follow-
up arranged.

3. The patient should be counseled by specialists
(even with consilium) with the atypical disease

course, if the treatment administered has no effect.
An independent literature search and continuous
medical self-education form an inseparable part
of a smart patient management.

Conclusion

This clinical case represents an example of a com-
plex and long path to the diagnosis “Parathyroid gland
cancer. Secondary parathyroidism”, while its unique-
ness lies in the prolonged course of an undiagnosed
hypercalcemia along with a slowly developing PTGM.
The discussed case demonstrates the necessary com-
prehensive evaluation of all patient pathologies, anal-
ysis of associations of various diseases (not related at
first glance), and thorough attention to all deviations
detected during the physical, laboratory, and instru-
mental patient examinations.

Bknapg aBTOpOB:

Bce aBTOpbI BHEC/M CYLL,eCTBEHHbIN BKNaZ, B NOArOTOBKY paboTbl, POUM
1 0406pun GuHaNbHYI BEpPCUIO CTaTby Nepes ny6anKaLmeit

NapuHa B.H.: paspa6oTka KOHLeNUWWM W Au3aiiHa PYKOMWUCK, aHanu3
U MHTeprpeTaLuu JaHHbIX, peAaKTUpOBaHWe TeKCTa, NpOBepKa KpUTK-
YeCKU BaXHOrO MHTE/IIEKTYa/IbHOrO COZepXKaHus, OKOHYaTeNbHOoe yT-
BepX/AeH1e PYKOMUCK A/1A Ny6AMKaLyMK, OTBETCTBEHHAsA 3a BCe acneKThl
paboTbl

KyavHa E.B.: aHanv3 1 vHTepnpeTaLumn AaHHbIX, NPOBEPKa KPUTUYECKHU
BAXKHOrO WHTE/I/IEKTYa/IbHOTO COAePXaHWsA, OKOHYaTe/IbHoe YTBep/e-
HUe pyKOMUCK ANA Ny6MKaLMK, NOArOTOBKA TEKCTa PYKOMUCH, OTBET-
CTBEHHas 3a BCe acneKTbl pa6oThl

AmupsH [1.C.: 0630p ny6uKaLmit No TeMe CTaTby, UHTeprpeTaLua AaH-
HbIX, MOATrOTOBKa TEKCTa pyKonucy, paboTa C IMTepaTypoil, OTBETCTBEH-
Has 3a BCe acneKTbl paboThl

LLleperoea E.H.: 0630p ny6anKaLuit no TeMe cTaTby, C60p, aHaNN3 U UH-
TepnpeTauus AaHHbIX, OPraH13aLMOHHOE U pecypcHoe obecreyeHue ny-
6/1MKaLMK, OTBETCTBEHHBI 3a BCe acneKTbl paboTbl, UTOrOBbIE BbIBOAPI,
OKOHYaTe/IbHOe YTBEPXKAEHNE PYKONUCK ANs My6AMKaLmm

3aMaTuH K.A.: c6op, aHanM3 1 MHTeprpeTaLua AaHHbIX, OTBETCTBEHHbIN
3a BCe acmeKTbl paboTbl, OKOHYaTe/IbHOE YTBEPK/AEHNE PYKOMUCU ANs
ny6amkauum

Kopcaega JI1.A.: c60p, aHa/M3 1 MHTeprpeTaLms AaHHbIX, pecypcHoe obe-
cneyeHue ny61KaLmMmM, OTBETCTBEHHBIV 3a BCe acMeKTbl paboTbl, OKOHYa-
Te/IbHOE YTBEPXK/AEHUE PYKOMUCHK AN1A NYBANKaLmUM
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