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Abstract: Varicocele is a common vascular abnormality of the pampiniform plexus
characterized by venous dilatation and reflux within the spermatic cord. It affects approximately
15% of the general male population and up to 35–40% of men with primary infertility. Despite
its high prevalence, the clinical course of varicocele varies widely, ranging from asymptomatic
cases to progressive testicular dysfunction and impaired fertility. The condition most frequently
develops during adolescence and early adulthood, coinciding with pubertal hemodynamic
changes. Pathophysiological mechanisms include increased scrotal temperature, oxidative stress,
hypoxia, hormonal dysregulation, and altered microcirculation. Clinically, patients may present
with scrotal discomfort, testicular asymmetry, or infertility, although many remain asymptomatic.
Diagnostic evaluation relies on physical examination, including the Valsalva maneuver, and is
complemented by Doppler ultrasonography to confirm venous dilatation and reflux.
Standardized grading systems and imaging criteria are essential to ensure diagnostic consistency.
The challenge lies in distinguishing clinically significant cases from subclinical findings to avoid
overtreatment while preventing long-term reproductive damage. This article synthesizes
contemporary scientific evidence on the natural history and diagnostic standards of varicocele,
emphasizing objective clinical assessment, imaging thresholds, and risk stratification. An
evidence-based approach to diagnosis is fundamental to optimizing patient outcomes and
preserving male reproductive health.
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Аннотация: Варикоцеле — распространённая сосудистая аномалия лозовидного
(пампиниформного) сплетения, характеризующаяся расширением вен и венозным
рефлюксом в составе семенного канатика. Заболевание встречается примерно у 15%
общей мужской популяции и у 35–40% мужчин с первичным бесплодием. Несмотря на
высокую распространённость, клиническое течение варикоцеле значительно варьирует —
от бессимптомных форм до прогрессирующей дисфункции яичка и нарушения
фертильности. Наиболее часто заболевание развивается в подростковом возрасте и ранней
зрелости, что совпадает с пубертатными гемодинамическими изменениями.
Патофизиологические механизмы включают повышение температуры мошонки,
оксидативный стресс, гипоксию, гормональную дисрегуляцию и нарушение
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микроциркуляции. Клинически пациенты могут предъявлять жалобы на дискомфорт в
мошонке, асимметрию яичек или бесплодие, однако во многих случаях заболевание
протекает бессимптомно. Диагностика основывается на физикальном осмотре, включая
пробу Вальсальвы, и дополняется допплеровским ультразвуковым исследованием для
подтверждения венозной дилатации и рефлюкса. Стандартизированные системы градации
и визуализационные критерии имеют ключевое значение для обеспечения
диагностической точности. Основная сложность заключается в дифференциации
клинически значимых случаев от субклинических форм с целью предотвращения как
гипердиагностики и избыточного лечения, так и долгосрочного репродуктивного ущерба.
В статье обобщены современные научные данные о естественном течении и
диагностических стандартах варикоцеле с акцентом на объективную клиническую оценку,
визуализационные пороговые показатели и стратификацию риска. Доказательный подход
к диагностике является фундаментальным для оптимизации исходов лечения и
сохранения репродуктивного здоровья мужчин.

Ключевые слова: Варикоцелe, клиническое течение, диагностикa, допплеровская
ультрасонография, мужское бесплодие, гипотрофия яичка, венозный рефлюкс, лозовидное
сплетение.

Annotatsiya: Varikotsele — urug‘ yo‘li tizimidagi pampiniform venoz chigalning kengayishi va
venoz reflyuks bilan tavsiflanadigan keng tarqalgan tomir patologiyasidir. U umumiy erkaklar
populyatsiyasining taxminan 15% ida, birlamchi bepushtlik bilan og‘rigan erkaklarning esa 35–
40% ida uchraydi. Yuqori tarqalishiga qaramay, varikotselening klinik kechishi turlicha bo‘lib,
simptomsiz holatlardan tortib progressiv moyak disfunktsiyasi va fertilitetning pasayishigacha
davom etishi mumkin. Kasallik ko‘pincha o‘smirlik va erta yetuklik davrida, pubertat davridagi
gemodinamik o‘zgarishlar bilan bog‘liq holda rivojlanadi. Patofiziologik mexanizmlar orasida
skrotal haroratning oshishi, oksidativ stress, gipoksiya, gormonal disbalans va
mikrotsirkulyatsiya buzilishlari muhim o‘rin tutadi. Klinik jihatdan bemorlar skrotal noqulaylik,
moyaklar assimetriyasi yoki bepushtlikdan shikoyat qilishi mumkin, biroq ko‘plab holatlarda
kasallik simptomsiz kechadi. Diagnostika fizik ko‘rikka, jumladan Valsalva sinamasiga
asoslanadi hamda venoz kengayish va reflyuksni tasdiqlash uchun Doppler ultratovush
tekshiruvi bilan to‘ldiriladi. Standartlashtirilgan darajalash tizimlari va tasviriy mezonlar
diagnostik aniqlikni ta’minlashda muhim ahamiyatga ega. Asosiy muammo — klinik ahamiyatga
ega holatlarni subklinik shakllardan farqlash, ortiqcha davolashning oldini olish va uzoq
muddatli reproduktiv zararlarning oldini olishdan iborat. Mazkur maqolada varikotselening
tabiiy kechishi va diagnostik standartlari bo‘yicha zamonaviy ilmiy dalillar tahlil qilinib,
obyektiv klinik baholash, tasviriy mezonlar va xavfni stratifikatsiya qilish masalalariga alohida
e’tibor qaratilgan. Dalillarga asoslangan diagnostik yondashuv erkaklar reproduktiv salomatligini
saqlash va davolash natijalarini optimallashtirish uchun muhimdir.

Kalit so‘zlar: Varikotsele, klinik kechishi, diagnostika, Doppler ultratovush, erkaklar
bepushtligi, moyak gipotorfiyasi, venoz reflyuks, pampiniform chigal.

Introduction: Varicocele represents one of the most frequently encountered vascular
abnormalities of the male reproductive system. Defined as abnormal dilatation and tortuosity of
the pampiniform venous plexus, it primarily affects the left hemiscrotum due to anatomical
factors such as perpendicular drainage of the left testicular vein into the left renal vein and higher
hydrostatic pressure. Epidemiological data indicate a prevalence of approximately 15% in the
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general male population, increasing to 20% among adolescents during late puberty. In infertile
men, the prevalence rises significantly, reaching 35–40% in primary infertility and up to 70% in
secondary infertility cases.

The clinical course of varicocele is heterogeneous. Many individuals remain asymptomatic
throughout life, while others develop progressive testicular dysfunction, manifested by decreased
testicular volume, impaired spermatogenesis, and endocrine alterations. The onset commonly
occurs during puberty, when increased testicular blood flow and rapid growth expose underlying
venous insufficiency. The condition is rarely observed before the age of 10 but becomes
increasingly prevalent during Tanner stages III to V.

Pathophysiologically, varicocele disrupts the delicate thermoregulatory system of the testes. The
pampiniform plexus normally functions as a countercurrent heat exchanger, maintaining
testicular temperature approximately 2–4°C below core body temperature. Venous dilatation
impairs this mechanism, leading to scrotal hyperthermia. Even minimal increases in temperature
may negatively influence spermatogenesis, as germinal epithelium is highly temperature-
sensitive. Experimental studies demonstrate that sustained elevation of testicular temperature
induces apoptosis of germ cells and reduces sperm production.

Oxidative stress further contributes to testicular damage. Increased reactive oxygen species
production and diminished antioxidant capacity are consistently reported in semen samples from
men with clinically significant varicocele. Oxidative imbalance damages sperm DNA, lipid
membranes, and mitochondrial structures, impairing motility and fertilizing potential.
Additionally, venous stasis may result in hypoxia and accumulation of metabolic by-products
that interfere with Leydig and Sertoli cell function. Hormonal disturbances, including subtle
alterations in intratesticular testosterone, have also been described.

Clinically, varicocele may present with dull scrotal pain, heaviness, or discomfort exacerbated by
prolonged standing or physical exertion. In adolescents, testicular asymmetry is a key clinical
sign, with volume differences exceeding 10–20% suggesting functional compromise. However, a
substantial proportion of patients remain asymptomatic and are diagnosed incidentally during
routine examination or infertility evaluation.

Accurate diagnosis is critical to differentiate clinically significant varicocele from benign
anatomical variations. Physical examination remains the cornerstone of assessment, with grading
based on palpability and visibility. Doppler ultrasonography provides objective confirmation by
measuring venous diameter and reflux duration. Standardization of diagnostic criteria is essential
to avoid overdiagnosis and ensure appropriate management decisions.

This article aims to analyze the clinical progression and diagnostic criteria of varicocele based on
current scientific evidence, highlighting the importance of structured evaluation and risk
stratification.

Materials and Methods: This scientific review was conducted through comprehensive analysis
of peer-reviewed publications retrieved from major international medical databases. The
objective was to synthesize current knowledge regarding the clinical course and diagnostic
standards of varicocele.
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Electronic databases searched included PubMed, Scopus, Web of Science, Embase, and the
Cochrane Library. Supplementary searches were performed through Google Scholar to identify
doctoral dissertations and conference proceedings relevant to diagnostic methodologies. Search
terms incorporated combinations of “varicocele,” “clinical progression,” “natural history,”
“diagnostic criteria,” “Doppler ultrasonography,” “testicular volume,” “male infertility,” and
“oxidative stress.” Boolean operators were applied to refine the search strategy.

Inclusion criteria comprised peer-reviewed articles published in English between 2000 and 2024,
including observational cohort studies, randomized clinical trials, systematic reviews, meta-
analyses, and clinical practice guidelines addressing diagnosis or clinical outcomes. Dissertations
with robust methodological design and sample sizes exceeding 100 participants were also
included. Exclusion criteria involved case reports with limited sample size, non-peer-reviewed
sources, duplicate records, and studies lacking transparent methodology.

A total of 284 records were initially identified. After removing duplicates, 172 abstracts were
screened for relevance. Of these, 104 full-text articles were evaluated in detail. Ultimately, 78
high-quality sources met inclusion criteria and were incorporated into qualitative synthesis.

Data extraction focused on prevalence, age distribution, symptom patterns, testicular volume
measurements, semen analysis parameters, hormonal profiles, and ultrasonographic thresholds.
Particular attention was given to standardized diagnostic definitions, including venous diameter
greater than 3 mm and reflux duration exceeding two seconds during the Valsalva maneuver.

Quality appraisal was performed according to study design. Cohort studies were assessed for
follow-up duration and confounding control. Meta-analyses were evaluated for heterogeneity and
publication bias considerations. Diagnostic studies were examined for sensitivity, specificity, and
interobserver reliability.

This structured methodological framework ensured that conclusions were grounded in reliable
scientific evidence and reflected contemporary understanding of varicocele diagnosis and
progression.

Results: Analysis of selected literature reveals consistent patterns in the clinical course of
varicocele. Prevalence increases markedly during adolescence, peaking between ages 15 and 19.
Longitudinal studies demonstrate that approximately 15–20% of adolescent males exhibit
clinically detectable varicocele, predominantly left-sided. Bilateral involvement occurs in 10–
20% of cases when assessed by ultrasonography.

Symptomatically, up to 80% of affected individuals remain asymptomatic. Among symptomatic
patients, dull scrotal discomfort is reported in 2–10% of cases. Pain typically worsens with
standing or exertion and improves in the supine position. Testicular hypotrophy is observed in
20–30% of adolescents with grade II–III varicocele.

Semen analysis findings show significant alterations in a subset of adult patients. Studies
indicate reductions in sperm concentration by 20–30% compared to controls. Motility and
morphology abnormalities are also prevalent. Increased sperm DNA fragmentation indices are
consistently documented in moderate-to-severe cases.
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Figure 1. Clinical presentation distribution of varicocele. The pie chart illustrates the
proportion of asymptomatic cases (approximately 70%), patients presenting with scrotal pain
(around 8%), and those with clinically significant testicular hypotrophy (approximately 22%).
The data demonstrate that the majority of varicocele cases follow a silent clinical course, while
a smaller but clinically relevant subgroup develops structural testicular changes.

Ultrasonographic evaluation confirms that venous diameter exceeding 3 mm combined with
reflux lasting more than two seconds correlates strongly with clinical significance. Sensitivity of
Doppler ultrasonography exceeds 90%, with high interobserver agreement when standardized
protocols are applied.

Hormonal studies reveal mild elevations in follicle-stimulating hormone and occasional
reductions in testosterone levels in advanced cases. However, endocrine abnormalities are
generally subtle and may not be clinically evident.

Collectively, the results indicate that while many cases follow a stable course, a considerable
subset demonstrates progressive impairment of testicular function, particularly when testicular
asymmetry or abnormal semen parameters are present.
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Discussion: The heterogeneity of varicocele’s clinical course reflects the complexity of its
underlying pathophysiology. Although anatomical venous insufficiency is common, progression
to functional impairment depends on multiple interacting factors, including duration of exposure,
oxidative stress intensity, and individual susceptibility.

Figure 2. Pathophysiological impact of varicocele on reproductive parameters. The bar chart
presents estimated literature-based percentages of reproductive impairment associated with
varicocele, including reduced sperm concentration, decreased motility, abnormal morphology,
increased sperm DNA fragmentation, and elevated oxidative stress. Oxidative stress and DNA
fragmentation appear to represent the most prominent biological mechanisms contributing to
impaired spermatogenesis.

The high prevalence during adolescence suggests that pubertal vascular changes unmask latent
venous abnormalities. However, not all adolescents experience progressive testicular damage.
This variability emphasizes the importance of individualized risk assessment rather than uniform
intervention.
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Scrotal hyperthermia remains a central mechanism of injury. The countercurrent heat exchange
system is essential for spermatogenesis, and disruption results in elevated intratesticular
temperature. Chronic hyperthermia promotes germ cell apoptosis and reduces sperm output.
Oxidative stress further compounds this damage, as excessive reactive oxygen species
compromise DNA integrity and mitochondrial function.

Diagnostic precision is critical in distinguishing clinically relevant varicocele from incidental
ultrasonographic findings. Overreliance on imaging may lead to overdiagnosis. Conversely,
failure to detect significant reflux or testicular hypotrophy risks delayed treatment.

Physical examination retains fundamental importance, particularly in identifying grade II–III
varicocele. Doppler ultrasonography enhances diagnostic objectivity but should complement, not
replace, clinical assessment.

The challenge lies in establishing thresholds for intervention. Evidence suggests that adolescents
with progressive testicular asymmetry greater than 20% warrant closer monitoring or surgical
consideration. In adults, abnormal semen parameters combined with palpable varicocele justify
intervention.

Future research should focus on identifying biomarkers predictive of progression, including
oxidative stress indices and genetic susceptibility markers. Long-term cohort studies tracking
adolescents into adulthood are needed to clarify natural history.

Overall, the integration of clinical examination, imaging criteria, and functional assessment
ensures accurate diagnosis and appropriate management.

Conclusion: Varicocele is a prevalent vascular condition with variable clinical expression.
While many individuals remain asymptomatic, a significant subset develops progressive
testicular dysfunction and impaired fertility. The clinical course is influenced by hyperthermia,
oxidative stress, and microcirculatory alterations.

Diagnosis requires a structured approach combining physical examination and Doppler
ultrasonography with standardized criteria. Objective measurement of venous diameter and
reflux duration enhances diagnostic accuracy. However, clinical context remains essential to
prevent overdiagnosis.

Risk stratification based on testicular asymmetry, semen analysis, and symptom progression
allows tailored management decisions. An evidence-based diagnostic framework is fundamental
to preserving reproductive health and preventing unnecessary intervention.
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