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Summary

Primary hyperparathyroidism (PHPT) is a common endocrine disorder characterized by
inappropriate secretion of parathyroid hormone (PTH), resulting in hypercalcemia and
disturbances in calcium-phosphate metabolism. Nephrolithiasis represents one of the
most frequent and clinically significant renal manifestations of the disease and may
serve as an early indicator of PHPT.

This review summarizes the current diagnostic approach to PHPT in patients pre-
senting with nephrolithiasis, with particular emphasis on laboratory evaluation. Key bio-
chemical parameters, including serum calcium, ionized calcium, parathyroid hormone,
phosphate, vitamin D status, and urinary calcium excretion, are discussed in the con-
text of diagnosis, differential diagnosis, and postoperative follow-up. Special attention
is given to the differentiation between PHPT, familial hypocalciuric hypercalcemia, and
secondary hyperparathyroidism.

In addition, the review outlines the complementary role of imaging modalities in pre-
operative localization and discusses the indications for parathyroidectomy in patients
with renal involvement. An integrated clinical, laboratory, and imaging approach is es-
sential for accurate diagnosis, risk stratification, and individualized management of pa-
tients with PHPT-associated nephrolithiasis.

Key words: Calcium metabolism, familial hypocalciuric hypercalcemia, hypercalcemia,
parathyroid hormone, urinary calcium excretion, vitamin D

Introduction

Primary hyperparathyroidism (PHPT) is one of the most common endocrine dis-
orders and is characterized by autonomous secretion of parathyroid hormone
(PTH), resulting in disturbances in calcium-phosphate metabolism and hypercal-
cemia (Albright et al. 1931; Bilezikian et al. 2014; Bilezikian 2018). The clinical pre-
sentation ranges from asymptomatic biochemical abnormalities to overt skeletal
and renal complications. Nephrolithiasis represents one of the most frequent and
clinically significant manifestations of the disease and may serve as the initial pre-
sentation leading to diagnosis (Silverberg et al. 1990; Walker and Silverberg 2018).

The widespread use of routine biochemical screening has changed the
clinical profile of PHPT, leading to increasing detection of asymptomatic and
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normocalcemic forms (Cusano et al. 2013; Bilezikian et al. 2014). Nevertheless,
renal involvement remains clinically important, as kidney stones and nephro-
calcinosis are associated with persistent metabolic abnormalities and disease
progression. The reported prevalence of nephrolithiasis in PHPT ranges from
approximately 10% to 20%, although the true prevalence may be higher when
actively investigated by imaging studies (Cusano and Cetani 2022).

Laboratory evaluation plays a central role in the diagnosis of PHPT and in the
assessment of patients presenting with nephrolithiasis. The diagnostic approach
is based on the interpretation of serum calcium, ionized calcium, parathyroid hor-
mone, serum phosphate, vitamin D status, and urinary calcium excretion. In ad-
dition, biochemical testing is essential for distinguishing PHPT from conditions
with overlapping laboratory findings, particularly familial hypocalciuric hypercal-
cemia and secondary hyperparathyroidism (Holick 2007; Cavalier et al. 2012).

Normocalcemic primary hyperparathyroidism has emerged as a diagnostical-
ly challenging variant characterized by persistently elevated PTH levels despite
normal serum calcium concentrations. Accurate diagnosis requires careful ex-
clusion of secondary causes of hyperparathyroidism, including vitamin D defi-
ciency and chronic kidney disease (Cusano et al. 2013; Zavatta and Clarke 2020).

This review summarizes the current laboratory approach to PHPT in patients
with nephrolithiasis, with emphasis on biochemical diagnosis, differential diag-
nosis, and the role of laboratory markers in clinical management and postop-
erative follow-up.

Materials and methods

This narrative review was based primarily on publications indexed in PubMed,
Scopus, and Web of Science between 2000 and 2024. Over the years, signif-
icant publications, considered fundamental to the understanding of primary
hyperparathyroidism, were additionally included where relevant. The search
strategy included the following keywords and their combinations: “primary hy-
perparathyroidism”, “nephrolithiasis”, “parathyroid hormone”, “laboratory diag-
nosis”, “biochemical evaluation”, and “metabolic evaluation”.

Particular attention was given to original studies, clinical guidelines, con-
sensus statements, and review articles addressing the laboratory evaluation
of primary hyperparathyroidism, particularly in patients presenting with neph-
rolithiasis. Additional emphasis was placed on publications discussing calci-
um metabolism, urinary biochemical abnormalities, differential diagnosis, and
postoperative laboratory follow-up.

Publications with insufficient methodological information, duplicate records,
or unavailable full text were not considered relevant for inclusion in this narra-
tive analysis. The retrieved literature was analyzed qualitatively, with a focus on
the diagnostic role of biochemical markers and their clinical relevance in the

evaluation and management of PHPT-associated nephrolithiasis.

Definition and epidemiology of primary hyperparathyroidism

Primary hyperparathyroidism (PHPT) is characterized by autonomous secre-
tion of parathyroid hormone (PTH), resulting in dysregulation of calcium-phos-
phate homeostasis and persistent hypercalcemia (Fraser 2009; Bilezikian et al.
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2014). The condition represents the most common cause of hypercalcemia in
an outpatient setting and is most frequently caused by a solitary parathyroid
adenoma, while multiglandular hyperplasia and parathyroid carcinoma occur
less commonly (Marcocci and Cetani 2011).

The epidemiology of PHPT has changed substantially over the recent de-
cades due to the widespread use of routine biochemical screening, particularly
serum calcium testing. As a result, asymptomatic and mild biochemical forms
are increasingly recognized in clinical practice (Yeh et al. 2013; Walker and Sil-
verberg 2018). The prevalence in the general population is estimated at approx-
imately 0.1-0.7%, with higher rates reported among postmenopausal women
(Wermers et al. 2006; Yeh et al. 2013).

Biochemical presentation may vary considerably depending on vitamin D
status, renal function, and disease severity. While classical PHPT is character-
ized by elevated serum calcium and increased PTH concentrations, normocal-
cemic variants have become increasingly recognized, requiring careful labora-
tory interpretation and exclusion of secondary causes of hyperparathyroidism
(Cusano et al. 2013; Zavatta and Clarke 2020).

Renal involvement remains one of the most clinically relevant manifestations
of PHPT. Nephrolithiasis may occur even in patients with mild or asymptomatic
disease and is closely associated with persistent abnormalities in calcium me-
tabolism and urinary calcium excretion.

Clinical heterogeneity and diagnostic challenges

Primary hyperparathyroidism (PHPT) demonstrates considerable clinical
and biochemical heterogeneity. While classical symptomatic disease was
historically characterized by marked hypercalcemia, nephrolithiasis, and
skeletal complications, contemporary PHPT is increasingly identified during
routine biochemical screening in patients with mild or asymptomatic dis-
ease, and long-term prospective data indicate that the clinical course var-
ies considerably among such patients (Silverberg et al. 1999; Fraser 2009;
Bilezikian et al. 2014).

Despite the absence of overt symptoms in many patients, clinically silent
forms may still be associated with significant renal and skeletal involvement.
Nephrolithiasis may occur even in patients with modest biochemical abnormal-
ities, highlighting the importance of comprehensive metabolic and laboratory
evaluation (Khan et al. 2017; Walker and Silverberg 2018). In addition, subtle
neurocognitive and nonspecific systemic manifestations may further compli-
cate the clinical assessment.

One of the major diagnostic challenges is the recognition of normocalcemic
primary hyperparathyroidism, characterized by persistently elevated PTH levels
despite normal total and ionized serum calcium concentrations (Cusano et al.
2013; Schini et al. 2021). Accurate diagnosis requires repeated biochemical
assessment and careful exclusion of secondary causes of hyperparathyroid-
ism, including vitamin D deficiency, chronic kidney disease, malabsorption, and
medication-related effects (Cavalier et al. 2012).

Interpretation of laboratory findings may also be complicated by fluctuations
in serum calcium levels, variations in vitamin D status, renal impairment, and
differences in PTH assay methodology (Souberbielle et al. 2016). Therefore,
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integrated evaluation of biochemical markers, urinary calcium excretion, and
renal function is essential for accurate diagnosis and risk stratification in pa-
tients with suspected PHPT-associated nephrolithiasis (Bilezikian et al. 2022).

Normocalcemic primary hyperparathyroidism

Normocalcemic primary hyperparathyroidism (nPHPT) is characterized by per-
sistently elevated parathyroid hormone (PTH) concentrations in the presence
of consistently normal total and ionized serum calcium levels, after exclusion
of secondary causes of hyperparathyroidism (Bilezikian and Silverberg 2010;
Cusano et al. 2013; Zavatta and Clarke 2020; Choi et al. 2022; Cusano and
Cetani 2022). The condition is increasingly recognized due to the widespread
use of routine biochemical testing and remains one of the most diagnostically
challenging variants of PHPT.

The pathophysiological significance of nPHPT remains not fully elucidated.
It has been proposed either as an early biochemical stage of classical hypercal-
cemic PHPT or as a distinct clinical phenotype with variable progression over
time (Cusano et al. 2013; Zavatta and Clarke 2020). Importantly, patients with
nPHPT may develop complications similar to those observed in classical PHPT,
including nephrolithiasis, nephrocalcinosis, reduced bone mineral density, and
vertebral fractures (Cusano and Cetani 2022).

Accurate diagnosis requires repeated biochemical evaluation over time and
careful exclusion of secondary hyperparathyroidism (Holick 2007; Cavalier et
al. 2012). Vitamin D deficiency, chronic kidney disease, intestinal malabsorp-
tion, low calcium intake, and medication-related effects must be systematically
assessed before establishing the diagnosis of nPHPT. Recommended labora-
tory evaluation includes measurements of total and ionized calcium, intact PTH
(Souberbielle et al. 2016), 25-hydroxyvitamin D, serum creatinine, estimated
glomerular filtration rate (eGFR), and urinary calcium excretion (Cusano et al.
2013; Zavatta and Clarke 2020).

Clinical laboratory diagnosis

The diagnosis of primary hyperparathyroidism is primarily biochemical and re-
lies on the integrated interpretation of serum calcium and parathyroid hormone
concentrations. In classical PHPT, hypercalcemia is accompanied by elevated or
inappropriately normal PTH levels, whereas normocalcemic variants require re-
peated laboratory confirmation over time (Bilezikian et al. 2014; Khan et al. 2017).

Total serum calcium should be interpreted after correcting serum albumin
concentrations, while ionized calcium represents the biologically active frac-
tion and may reveal subtle abnormalities undetected by total calcium measure-
ment alone (Cusano et al. 2013). Mild fluctuations in serum calcium levels are
common and may complicate early diagnosis, particularly in patients with inter-
mittent hypercalcemia or concomitant vitamin D deficiency.

Serum phosphate concentrations are frequently reduced due to PTH-medi-
ated renal phosphate wasting. Measurement of intact PTH using second- or
third-generation immunoassays remains central to diagnosis; however, assay
variability, renal dysfunction, and vitamin D status may influence interpretation
of laboratory results (Souberbielle et al. 2016).
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Assessment of 25-hydroxyvitamin D is essential, as vitamin D deficiency
may both mask hypercalcemia and stimulate secondary elevations in PTH con-
centrations. Renal function should be evaluated through serum creatinine and
estimated glomerular filtration rate, since impaired renal function represents
one of the major differential diagnostic considerations in patients with elevated
PTH levels (Cavalier et al. 2012).

Integrated interpretation of laboratory and imaging findings has become
increasingly important in modern diagnostic medicine, where multimark-
er biochemical approaches have demonstrated clinical utility across diverse
pathological conditions, including endocrine and oncological disorders (llie-
va-Gabarska and Racheva 2024; Racheva and Gorcheva 2025).

Evaluation of urinary calcium excretion plays a particularly important role
in patients presenting with nephrolithiasis. Twenty-four-hour urinary calcium
excretion measurement assists in identifying hypercalciuria and contributes
to metabolic stone-risk assessment. In addition, urinary calcium excretion is
essential for differentiation between PHPT and familial hypocalciuric hypercal-
cemia (FHH). The calcium-to-creatinine clearance ratio (Ca/CrCR) is typically
higher than 0.02 in PHPT and below 0.01 in FHH, although intermediate values
may occur and should be interpreted in the context of the overall biochemical
profile (Bilezikian et al. 2014; Bilezikian et al. 2022). The key biochemical pa-
rameters used in the diagnostic evaluation of PHPT are summarized in Table 1.

In patients with PHPT-associated nephrolithiasis, extended metabolic eval-
uation may provide additional information regarding stone formation risk and
recurrence. Besides hypercalciuria, abnormalities such as hypocitraturia, hy-
peroxaluria, increased urinary sodium excretion, and reduced urinary volume
may contribute to lithogenesis. Comprehensive 24-hour urine analysis is there-
fore recommended, particularly in patients with recurrent stone disease or per-
sistent nephrolithiasis after parathyroidectomy.

Urinary citrate is an important inhibitor of calcium stone formation, and re-
duced citrate excretion may increase the risk of calcium oxalate crystallization.
Assessment of urinary pH may further contribute to stone characterization, as
calcium phosphate stones are more commonly associated with alkaline urine.
In addition, evaluation of urinary oxalate and sodium excretion may assist in
identifying modifiable dietary and metabolic risk factors.

Laboratory monitoring also plays an important role during postoperative fol-
low-up. Successful parathyroidectomy is typically associated with normalization
of serum calcium and progressive reduction in urinary calcium excretion. How-
ever, persistent hypercalciuria may occur in some patients despite biochemical
cure and may indicate additional metabolic predisposition to recurrent nephro-
lithiasis. Long-term follow-up should therefore include periodic assessment of
serum calcium, PTH, renal function, and urinary metabolic parameters.

Differential diagnosis

The differential diagnosis of primary hyperparathyroidism (PHPT) includes
several conditions associated with elevated parathyroid hormone (PTH) con-
centrations and disturbances in calcium metabolism. Accurate differentiation
is essential because therapeutic strategies and long-term clinical implications
differ substantially among these disorders.
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Table 1. Laboratory markers in the diagnosis of primary hyperparathyroidism and metabolic evaluation of associated

nephrolithiasis.

Parameter Reference Range
Total serum 2.15-2.55 mmol/L
calcium

lonized calcium | 1.15-1.35 mmol/L

Intact PTH 15-65 pg/mL
(iPTH) (assay-dependent)
Serum 0.81-1.45 mmol/L
phosphate

25-hydroxyvita- =50 nmol/L
min D (25(0H)D) (sufficiency)
Serum eGFR 2 60 mL/min
creatinine / /1.73m?
eGFR

24-hour urinary <7.5mmol/
calcium day (women) <
excretion 10 mmol/day (men)
Calcium-to- >0.02 in PHPT <
creatinine 0.0 in FHH
clearance ratio

(Ca/CrCR)

Urinary citrate > 320 mg/day
Urinary pH 5.5-6.5

Typical Findings in PHPT

Elevated; may fluctuate in early
or normocalcemic disease

Elevated; may be abnormal
when total calcium is normal

Elevated or inappropriately
normal in the presence of
hypercalcemia

Frequently reduced due to
PTH-mediated renal phosphate
wasting

Frequently reduced; may mask
hypercalcemia

May be reduced in long-
standing disease or
nephrocalcinosis

Elevated (hypercalciuria) in
majority of PHPT patients with
nephrolithiasis

Typically > 0.02; intermediate
values may occur

Frequently reduced
(hypocitraturia)

May be alkaline; associated
with calcium phosphate stones

Clinical Significance

Primary screening marker;
requires albumin correction

Biologically active fraction;
useful in normocalcemic PHPT

Central diagnostic marker;
confirms autonomous PTH
secretion

Supportive marker; low
phosphate increases diagnostic
probability

Essential for differential
diagnosis; deficiency stimulates
secondary PTH elevation

Renal function assessment;
impaired eGFR is a surgical
indication
Key marker for stone risk;
essential for FHH differentiation

Critical for differentiation
between PHPT and FHH

Important inhibitor of calcium
stone formation; contributes to
lithogenesis

Assists stone characterization
and dietary risk assessment

Limitations

Intermittent hypercalcemia;
affected by albumin, hydration

Requires prompt analysis;
pH-dependent

Assay variability; affected by
renal dysfunction and vitamin
D status

Non-specific; influenced by
diet and renal function

Must be corrected before
diagnosing normocalcemic
PHPT

Non-specific; differential
includes CKD-related
secondary HPT

Requires complete
24 h collection; affected by
diet and renal function

Overlap zone (0.01-0.02);
affected by vitamin D
deficiency and renal
impairment
Non-specific; influenced by
diet and acid-base status

Highly variable; requires
multiple measurements

Abbreviations: Ca/CrCR, calcium-to-creatinine clearance ratio; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate;
FHH, familial hypocalciuric hypercalcemia; HPT, hyperparathyroidism; iPTH, intact parathyroid hormone; nPHPT, normocalcemic prima-
ry hyperparathyroidism; PHPT, primary hyperparathyroidism; 25(0OH)D, 25-hydroxyvitamin D.
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Secondary hyperparathyroidism (SHPT) most commonly results from vita-
min D deficiency, chronic kidney disease, intestinal malabsorption, or insuffi-
cient calcium intake. In contrast to PHPT, SHPT is typically characterized by
elevated PTH levels in the presence of normal or low serum calcium concen-
trations. Serum phosphate levels may vary depending on the underlying cause
and are frequently elevated in advanced chronic kidney disease due to impaired
phosphate excretion (Holick 2007; Cavalier et al. 2012). Careful evaluation of
renal function, vitamin D status, and calcium balance is therefore essential be-
fore establishing the diagnosis of PHPT.

Familial hypocalciuric hypercalcemia (FHH) represents one of the most import-
ant differential diagnostic considerations, particularly in patients with mild hyper-
calcemia and relatively modest PTH elevation. FHH is a rare autosomal dominant
disorder caused predominantly by inactivating mutations of the calcium-sensing
receptor (CaSR) gene, leading to altered calcium sensing and reduced urinary cal-
cium excretion (Thakker 2001; Bilezikian et al. 2014; Khan et al. 2017).

Differentiation between PHPT and FHH is of major clinical importance be-
cause parathyroidectomy is generally ineffective in FHH. Twenty-four-hour uri-
nary calcium excretion and the calcium-to-creatinine clearance ratio (Ca/CrCR)
are central components of the diagnostic evaluation. A Ca/CrCR below 0.01
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Table 2. Differential diagnosis of primary hyperparathyroidism, familial hypocalciuric hypercalcemia, secondary hyper-
parathyroidism, and tertiary hyperparathyroidism based on key laboratory parameters.

Familial Hypocalciuric

Parameter Primary HPT (PHPT) Hypercalcemia (FHH) Secondary HPT (SHPT) Tertiary HPT
Serum calcium Elevated (or normal in Mildly elevated Normal or low Elevated
nPHPT)
PTH Elevated or Normal or mildly Elevated Markedly elevated
inappropriately normal elevated
Serum phosphate Low or normal Normal Variable; elevated in CKD Elevated
24-hour urinary calcium Elevated (hypercalciuria) = Low (hypocalciuria) Variable Elevated
Ca/CrCR >0.02 <0.01 Variable >0.02
25(0H)D Often reduced Normal Often deficient (primary Variable
cause)
Renal function (eGFR) Normal or mildly reduced Normal Reduced (CKD is primary | Reduced (post-transplant

cause)
Not indicated

or CKD)

Genetic testing Not routinely indicated

CaSR mutation
(confirmatory in

Not routinely required;
MEN1/CDC73 in familial

cases unclear cases)
Response to Effective (definitive Generally ineffective Not indicated (treat Effective in selected cases
parathyroidectomy treatment) underlying cause)

Key distinguishing feature Hypercalcemia +
elevated/normal PTH +

hypercalciuria

Hypercalcemia + low
urinary calcium + CaSR
mutation

Elevated PTH + normal/
low calcium + underlying
cause identified

Long-standing SHPT +
autonomous PTH secretion
+ hypercalcemia

Abbreviations: Ca/CrCR, calcium-to-creatinine clearance ratio; CaSR, calcium-sensing receptor; CKD, chronic kidney disease; eGFR,
estimated glomerular filtration rate; FHH, familial hypocalciuric hypercalcemia; MEN1, multiple endocrine neoplasia type 1; nPHPT,

normocalcemic primary hyperparathyroidism; PHPT, primary hyperparathyroidism; PTH, parathyroid hormone; SHPT, secondary hyper-
parathyroidism; 25(0H)D, 25-hydroxyvitamin D.

strongly suggests FHH, whereas values above 0.02 are more consistent with
PHPT. However, an overlap between the two conditions may occur, particularly in
patients with vitamin D deficiency or impaired renal function, necessitating care-
ful interpretation of biochemical findings and, in selected cases, genetic testing
(Bilezikian et al. 2014; Khan et al. 2017). A comparative overview of the laborato-
ry profiles of the main differential diagnostic categories is presented in Table 2.

Tertiary hyperparathyroidism develops after longstanding secondary hyper-
parathyroidism, most commonly in patients with chronic kidney disease or fol-
lowing renal transplantation. It is characterized by autonomous PTH secretion
accompanied by hypercalcemia and significant parathyroid hyperplasia. Dis-
tinguishing tertiary hyperparathyroidism from PHPT may be challenging in pa-
tients with advanced renal disease and requires integrated interpretation of bio-
chemical parameters, renal history, and clinical context (Cavalier et al. 2012).

In patients presenting with nephrolithiasis, the differential diagnosis should
additionally include other causes of hypercalciuria and recurrent stone disease.
Comprehensive metabolic evaluation, including urinary calcium assessment
and renal biochemical profiling, is therefore essential for accurate diagnosis
and individualized management (Bilezikian et al. 2022).

Nephrolithiasis in primary hyperparathyroidism

Nephrolithiasis is one of the most common renal manifestations of primary hy-
perparathyroidism (PHPT) and may represent an initial or the only clinically ap-
parent feature of the disease (Silverberg et al. 1990; Cusano and Cetani 2022).
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Although symptomatic kidney stones are reported in approximately 10-20% of
patients, the prevalence of subclinical nephrolithiasis is likely to be substantial-
ly higher due to the widespread use of modern imaging modalities (Eisner and
Goldfarb 2014). Beyond its clinical impact, recurrent nephrolithiasis is also as-
sociated with a considerable economic burden related to repeated diagnostic
evaluation and interventional treatment, further supporting early identification
and treatment of underlying PHPT (Parks and Coe 1996).

Stone formationin PHPT is primarily associated with disturbances in calcium
metabolism and increased urinary calcium excretion secondary to excessive
parathyroid hormone activity. Calcium oxalate and calcium phosphate stones
are the most frequently identified stone types. Hypercalciuria represents the
principal biochemical risk factor. Nevertheless, additional urinary abnormali-
ties, including reduced citrate excretion, low urinary volume, increased urinary
phosphate, and alterations in urinary pH, may further contribute to lithogenesis
(Eisner and Goldfarb 2014).

The severity of nephrolithiasis does not consistently correlate with se-
rum calcium or PTH concentrations, suggesting that urinary biochemical
composition and individual metabolic susceptibility play an important role
in stone formation. Younger age, male sex, and marked hypercalciuria have
been identified as potential risk factors for recurrent nephrolithiasis in PHPT
(Cusano and Cetani 2022).

Comprehensive metabolic laboratory evaluation is essential in patients
with PHPT-associated nephrolithiasis. Assessment should include 24-hour
urinary calcium excretion, urinary citrate, urinary oxalate, urinary pH, and
renal function parameters, as these markers contribute both to diagnostic
evaluation and to estimation of recurrent stone risk (Eisner and Goldfarb
2014; Bilezikian et al. 2022). Persistent hypercalciuria after parathyroidec-
tomy may indicate residual metabolic abnormalities requiring continued ne-
phrological follow-up.

Nephrocalcinosis represents a more severe form of renal calcium deposition
and may be associated with progressive decline in renal function, particularly
in patients with longstanding disease (Bilezikian et al. 2014). Because recur-
rent calcium-containing kidney stones may represent an early manifestation of
PHPT, measurement of serum calcium and PTH concentrations should be con-
sidered in all patients with recurrent nephrolithiasis, early-onset stone disease,
or unexplained hypercalciuria (Bilezikian et al. 2022).

Imaging in primary hyperparathyroidism

Imaging studies in primary hyperparathyroidism (PHPT) are performed after
biochemical confirmation of the diagnosis and are primarily intended for preop-
erative localization of hyperfunctioning parathyroid tissue rather than for estab-
lishing the diagnosis itself (Bilezikian et al. 2014; Wilhelm et al. 2016).

Neck ultrasonography and technetium-99m sestamibi scintigraphy remain
the most commonly used first-line localization techniques. The combination
of sestamibi scintigraphy with single photon emission computed tomography/
computed tomography (SPECT/CT) improves localization accuracy, particular-
ly in patients with ectopic adenomas or multiglandular disease (Johnson et al.
2007). In selected cases with inconclusive findings or previous neck surgery,
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additional imaging modalities such as four-dimensional computed tomography
or magnetic resonance imaging may be considered.

In patients with PHPT-associated nephrolithiasis, renal imaging is import-
ant for detecting nephrolithiasis and nephrocalcinosis, including asymptom-
atic renal involvement (Silverberg et al. 1990; Bilezikian et al. 2014). Ultraso-
nography and non-contrast computed tomography are commonly used for
evaluating renal complications.

Bone mineral density assessment by dual-energy X-ray absorptiometry re-
mains an important complementary investigation for evaluation of skeletal in-
volvement; however, laboratory abnormalities continue to represent the corner-
stone of diagnosis and postoperative follow-up in PHPT.

Therapeutic approach and follow-up

Parathyroidectomy remains the definitive treatment for primary hyperparathy-
roidism (PHPT) and is recommended in patients with symptomatic disease,
including nephrolithiasis, nephrocalcinosis, skeletal involvement, or significant
hypercalcemia (Bilezikian et al. 2014; Wilhelm et al. 2016). In patients with re-
nal manifestations, surgical treatment is associated with reduction in hyper-
calcemia and urinary calcium excretion and may decrease the risk of recurrent
nephrolithiasis (Silverberg et al. 1990; Bilezikian et al. 2022).

Current international guidelines also recommend surgery in selected asymp-
tomatic patients based on biochemical and clinical criteria, including serum
calcium concentrations exceeding 1.0 mg/dL above the upper reference limit,
reduced renal function, osteoporosis, documented nephrolithiasis, or age be-
low 50 years (Bilezikian et al. 2022).

Minimally invasive parathyroidectomy is the preferred surgical approach in
patients with successful preoperative localization and presumed single-gland
disease. Intraoperative parathyroid hormone monitoring is frequently used to
confirm adequate excision of hyperfunctioning parathyroid tissue through rap-
id postoperative decline in PTH concentrations.

Postoperative laboratory follow-up plays a central role in long-term man-
agement. Monitoring typically includes serum calcium, parathyroid hormone,
phosphate, vitamin D status, renal function, and urinary calcium excretion. Per-
sistent elevation of PTH after surgery may occur despite normocalcemia. It
may reflect vitamin D deficiency, residual disease, renal dysfunction, or post-
operative bone remineralization. Conversely, recurrent hypercalcemia and ris-
ing PTH concentrations may indicate persistent or recurrent PHPT and require
further diagnostic evaluation.

In patients who are not surgical candidates or who decline surgery, conser-
vative management includes periodic biochemical monitoring and assessment
of renal and skeletal complications (Bollerslev et al. 2007). Cinacalcet may be
used in selected patients to reduce serum calcium concentrations, although it
does not consistently improve bone mineral density or urinary stone risk (Mar-
cocci and Cetani 2011; Bilezikian et al. 2022).

Management of normocalcemic PHPT remains challenging, and surgical
intervention is generally considered in patients with progressive biochemical
abnormalities or complications such as nephrolithiasis and osteoporosis (Cu-
sano et al. 2013; Zavatta and Clarke 2020).
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Conclusion

Primary hyperparathyroidism remains an important cause of calcium metab-
olism disorders and recurrent nephrolithiasis. Because renal manifestations
may precede overt clinical symptoms, careful biochemical evaluation is es-
sential for early diagnosis and appropriate management of affected patients
(Bilezikian et al. 2014; Khan et al. 2017).

Assessment of serum calcium, ionized calcium, parathyroid hormone,
vitamin D status, renal function, and urinary calcium excretion represents
the cornerstone of diagnosis and differential diagnosis, particularly in pa-
tients with normocalcemic disease or recurrent kidney stones. Accurate in-
terpretation of laboratory findings is critical for distinguishing PHPT from
secondary hyperparathyroidism and familial hypocalciuric hypercalcemia
(Bilezikian et al. 2022).

In patients with PHPT-associated nephrolithiasis, integrated laboratory and
clinical assessment contributes not only to diagnostic accuracy but also to
therapeutic decision-making and postoperative follow-up. Continued advances
in biochemical evaluation and metabolic risk assessment may further improve
early detection and individualized management of patients with PHPT.
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