Available online at www.ijmrhs.com

ISSN No: 2319-5886 International Journal of Medical Research and
Health Sciences, 2025, 14 (6): 1-5

Link between Nephrolithiasis and Sialolithiasis-A Comprehensive Analysis
Turki Nasser Alotaibi"
Department of Pharmacy, King Saud University, Riyadh, Saudi Arabia
*Corresponding e-mail: marshal577160@gmail.com

Received: 26-September-2024, Manuscript No. [JMRHS-24-148921; Editor assigned: 30-
September-2024, Pre QC No. IMRHS-24-148921 (PQ); Reviewed: 15-October-2024, QC No.
IJMRHS-24-148921; Revised: 03-December-2025, Manuscript No. [JMRHS-24-148921
(R); Published: 10-December-2025

ABSTRACT

Nephrolithiasis, the formation of kidney stones and sialolithiasis, the development of salivary gland calculi, are
two distinct yet intriguing medical conditions that have long puzzled researchers and clinicians alike. While these
two pathologies might seem unrelated at first glance, a growing body of evidence suggests a potential connection
between them, sparking intense scientific curiosity and prompting further investigation.

This comprehensive article aims to shed light on the enigmatic relationship between nephrolithiasis and
sialolithiasis, drawing from a wealth of research and clinical experiences. By meticulously examining the underlying
mechanisms, risk factors and potential overlapping etiologies, we strive to unravel the complexities surrounding
these calculi formations and their potential interplay.
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INTRODUCTION

Nephrolithiasis: A pervasive affliction

Nephrolithiasis, the formation of renal calculi, is a widespread condition affecting a significant portion of the global
population. According to recent estimates, the prevalence of this disorder ranges from 6% to 12% worldwide, with
an annual incidence rate ranging from 85 to 350 cases per 100,000 individuals [1,2].

These kidney stones can vary in composition, with the most common types being:

» Calcium oxalate stones (56-61%)
» Calcium phosphate stones (8-18%)
*  Uric acid stones (9-17%)

While the exact causative factors behind nephrolithiasis are multifaceted, several risk factors have been identified,
including:

*  Chronic kidney disease

* Inadequate hydration

* Increasing age
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*  Obesity

* Diabetes mellitus

e Warm climate

* High animal protein intake

Furthermore, abnormalities in calcium metabolism, particularly hypercalciuria, have been implicated as a significant
contributor to the formation of calcium-based renal stones [3,4].

LITERATURE REVIEW

Sialolithiasis: A salivary gland enigma

Sialolithiasis, on the other hand, is a condition characterized by the formation of calculi within the salivary glands or
their ducts. While less prevalent than nephrolithiasis, sialolithiasis is a common salivary gland disorder, accounting
for approximately one-third of all salivary gland pathologies [5].

The annual incidence of symptomatic sialolithiasis ranges from 28 to 141 cases per million individuals, with an
estimated prevalence of 0.45% in an average life expectancy of 76 years [6].

Sialoliths, or salivary stones, are primarily composed of an amorphous, mineralized core surrounded by concentric
layers of organic and inorganic substances. The organic matrix comprises collagen, glycoproteins, proteins, lipids,
and carbohydrates, while the inorganic components include hydroxyapatite, carbonate apatite, whitlockite, and
brushite [7,8].

The submandibular gland is the most commonly affected site, accounting for 72-95% of cases, followed by the
parotid gland (4-28%), and the sublingual and minor salivary glands (0.4-7%) [9].

Unveiling the potential connections

While the exact etiology of sialolithiasis remains elusive, various hypotheses have been proposed, including the
agglomeration of sialomicroliths (microscopic concretions within salivary glands), anatomical variations in salivary
ducts, and alterations in the biochemical composition of saliva. Notably, salivary stasis or decreased salivary flow
has been implicated as a contributing factor, facilitating the precipitation of calcium and subsequent stone formation.

Interestingly, several studies have explored the possibility of a link between nephrolithiasis and sialolithiasis, based
on the notion of a shared pathophysiology involving calcium metabolism and crystal formation. However, the
findings have been conflicting, with some studies suggesting an association and others refuting such a connection.

Delving into the evidence: A critical appraisal

To shed light on this intriguing relationship, it is imperative to critically examine the existing body of research and
clinical observations. In this section, we will explore the key findings and insights from various studies, highlighting
both supporting and contrasting evidence.

Supporting evidence: Shared pathophysiology and risk factors

Several studies have reported a potential association between nephrolithiasis and sialolithiasis, suggesting a shared
pathophysiological mechanism or overlapping risk factors.

Retrospective studies

A retrospective study involving 245 patients with sialolithiasis reported a higher likelihood of developing
nephrolithiasis among these individuals, implying a potential link between the two conditions.
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Another retrospective cohort study from Taiwan, involving 966 patients with sialolithiasis and 2,898 age and sex-
matched controls, found a significantly higher odds ratio (4.74) for prior nephrolithiasis in the sialolithiasis group
compared to the control group.

These findings suggest that individuals with sialolithiasis may be at an increased risk of developing nephrolithiasis,
potentially due to shared underlying mechanisms or predisposing factors.

Biochemical similarities

Both nephrolithiasis and sialolithiasis involve the precipitation and crystallization of calcium-containing compounds,
such as calcium oxalate, calcium phosphate, and hydroxyapatite.

Patients with sialolithiasis have been reported to exhibit higher salivary calcium concentrations and reduced levels of
crystallization inhibitors (e.g., phytate, magnesium, and citrate) compared to healthy individuals, mirroring the
biochemical alterations observed in nephrolithiasis.

These biochemical similarities suggest that disturbances in calcium homeostasis and crystal formation mechanisms
may contribute to the development of both renal and salivary calculi.

DISCUSSION

Contrasting evidence: Distinct etiologies and risk factors

However, several studies have challenged the notion of a direct link between nephrolithiasis and sialolithiasis,
highlighting distinct etiologies and risk factors for these two conditions.

Large-scale population studies

A nationwide cohort study conducted in South Korea, involving 24,038 patients with nephrolithiasis and 96,152
matched controls, found no evidence of an increased risk of sialolithiasis associated with nephrolithiasis. The study
reported no statistically significant difference in the incidence of sialolithiasis between the two groups.

Another retrospective cohort study involving 153 patients with sialolithiasis reported no association between the
occurrence of nephrolithiasis or cholelithiasis and sialolithiasis, contradicting the notion of a shared
pathophysiology.

These large-scale population studies challenge the previously reported associations and suggest that the underlying
mechanisms driving nephrolithiasis and sialolithiasis may be distinct.

Distinct etiological factors

While nephrolithiasis is influenced by systemic factors such as chronic kidney disease, dehydration, and dietary
factors, sialolithiasis is primarily attributed to local factors within the salivary gland system, including chronic
sialadenitis, salivary duct anatomy, and salivary composition.

Sialolithiasis has been linked to factors such as tobacco smoking, chronic oral cavity infections, salivary duct trauma
or stenosis, and the use of certain medications (e.g., diuretics), which are not directly associated with nephrolithiasis.

These distinct etiological factors suggest that the underlying mechanisms driving the formation of renal and salivary
calculi may differ, challenging the notion of a shared pathophysiology.

Reconciling the conflicting evidence: A nuanced perspective

The conflicting evidence regarding the association between nephrolithiasis and sialolithiasis highlights the
complexity of these conditions and the need for a nuanced perspective. While some studies suggest a potential link,
others challenge this notion, underscoring the multifactorial nature of calculi formation.
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It is crucial to consider the following factors when interpreting the existing literature:

Ethnic and geographic variations: The incidence and prevalence of both nephrolithiasis and sialolithiasis can vary
significantly across different ethnic groups and geographic regions, potentially influencing the observed associations
or lack thereof.

Study design and population selection: Retrospective studies and case series may be subject to selection bias,
potentially skewing the observed associations. Large-scale population-based studies with rigorous matching and
control groups provide more robust evidence.

Confounding factors: Various confounding factors, such as dietary habits, climate, body mass index, and
comorbidities, may influence the development of both nephrolithiasis and sialolithiasis, potentially obscuring or
exaggerating the observed associations.

Multifactorial etiology: Both nephrolithiasis and sialolithiasis are multifactorial conditions influenced by a complex
interplay of genetic, environmental, and lifestyle factors. A shared pathophysiological mechanism may exist in some
cases, while distinct etiologies may predominate in others.

Subclinical and asymptomatic cases: The true prevalence of both conditions may be underestimated, as
asymptomatic or subclinical cases often go undetected, potentially impacting the observed associations.

Implications for clinical practice and future research

The ongoing debate surrounding the potential link between nephrolithiasis and sialolithiasis has significant
implications for clinical practice and future research endeavors.

Clinical considerations

Targeted screening and monitoring: While routine evaluation for sialolithiasis in all patients with nephrolithiasis
may not be warranted based on the current evidence, clinicians should remain vigilant for potential salivary gland
involvement, especially in high-risk populations or individuals with suggestive symptoms.

Comprehensive risk assessment: A thorough evaluation of risk factors, including dictary habits, hydration status,
comorbidities, and medication use, should be undertaken for both nephrolithiasis and sialolithiasis patients, as these
conditions may share some predisposing factors.

Multidisciplinary approach: Given the potential overlap between nephrolithiasis and sialolithiasis, a
multidisciplinary approach involving nephrologists, urologists, and otolaryngologists may be beneficial in ensuring
comprehensive patient care and management.

Future research directions

Large-scale, prospective studies: Prospective, longitudinal studies with diverse ethnic populations and rigorous
control groups are needed to further elucidate the potential association between nephrolithiasis and sialolithiasis,
while accounting for confounding factors.

Genetic and molecular investigations: Exploring the genetic and molecular mechanisms underlying calcium
homeostasis, crystal formation, and calculi development may shed light on potential shared pathways or distinct
etiologies for nephrolithiasis and sialolithiasis.

Biomarker discovery: Identifying specific biomarkers or biochemical signatures associated with both conditions
could provide valuable insights into their potential interplay and aid in early detection and risk stratification.

Environmental and lifestyle factors: Investigating the impact of environmental factors (e.g., climate, water
hardness) and lifestyle choices (e.g., dietary habits, hydration status) on the development of both nephrolithiasis and
sialolithiasis may reveal shared or distinct risk profiles.

Therapeutic implications: Exploring the potential therapeutic implications of the findings, such as targeted
preventive strategies or novel treatment approaches, could enhance patient care and improve outcomes for both
conditions.
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CONCLUSION

The relationship between nephrolithiasis and sialolithiasis remains a fascinating and complex topic that has
captivated researchers and clinicians alike. While the evidence is conflicting, with some studies suggesting a
potential link and others refuting it, this enigma underscores the multifactorial nature of calculi formation and the
need for a nuanced, interdisciplinary approach.

As we continue to unravel the intricacies of these conditions, it is crucial to embrace the complexity and foster
collaborations across various medical disciplines. By integrating insights from nephrology, urology, otolaryngology,
and related fields, we can gain a deeper understanding of the underlying mechanisms, risk factors, and potential
interplay between nephrolithiasis and sialolithiasis.

Ultimately, this comprehensive analysis serves as a catalyst for further research and clinical vigilance, paving the
way for improved patient care, targeted preventive strategies, and novel therapeutic approaches. By embracing the
complexities and fostering interdisciplinary collaborations, we can unlock the secrets behind these enigmatic calculi
formations and enhance our ability to combat their debilitating effects.
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