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INTRODUCTION
A varicocele is dened as an abnormal dilation and tortuosity of the 
pampiniform plexus venous system that drains the testis. The 
prevalence of varicocele in the adolescent population has been shown 
to mirror that of adults. (1)

The prevalence of varicocele in prepubescent boys younger than 10 
years of age was much lower at <1%. In 2000, Akbay and colleagues 
reported a 0.8% prevalence in boys aged 2–6 years, 1.0% at 7–10 
years, 7.8% at 11–14 years, and 14.1% at 15–19 years (2)

Varicoceles can have a negative impact on spermatogenesis through 
multiple pathways, thus resulting in a progressive decline in male 
fertility. The abnormalities of semen quality in infertile men with 
varicocele are variable ranging from oligozoospermia to complete 
azoospermia (3)

It is now accepted that oxidative stress (OS) is a central and common 
pathogenic mediator of testicular damage in varicocele, and that the 
exposure to scrotal heat, hypoxia, and toxic adrenal and renal 
metabolites enhances the generation of reactive oxygen species (ROS) 
(4)

 Potential genetic predisposition factors and a decreased ability to ght 
against the effects of seminal OS have also been described to explain 
clinical variations of varicocele impact on sperm parameters and 
fertility (5,6)

Studies related to varicoceles have shown an increasing trend over the 
last few decades based on a scient metric analysis by Agarwal et al (7)

Around 2000 original articles have been published to explore the 
relationship of varicoceles with male fertility. While the diagnosis, 
treatment, and prognostic aspects are mainly studied, a limited number 
of articles address epidemiology and pathophysiology of varicoceles. 
(8)

Understanding whether the alleged correlation between impaired 
spermatogenesis, infertility and varicocele is evidence based is 
fundamental in making a recommendation for US as a valuable 
investigation in infertile patients. Infertility is dened as “failure to 

achieve a clinical pregnancy after 12 months or more of regular 
unprotected sexual intercourse (9) 

Approximately 15% of couples do not achieve a pregnancy within the 
rst year, although almost half of them will do so in the second year. Up 
to 12% of men have fertility problems, and when a specic cause for 
infertility can be identied, a male contributing factor is found in 
approximately 45–50% of cases (10)

Varicocele is the most commonly identiable and treatable potential cause 
of male subfertility, with an estimated prevalence of 15% in the general 
population, 40% in sub-fertile men, and 75–81% in men with secondary 
infertility (11,12)

Clinically, varicoceles reduce sperm quantity and quality, slow testicular 
development in adolescents, cause dull discomfort and pain, and decrease 
testosterone levels (13,14) 

While prior studies have identied numerous anatomic, genetic, and 
molecular contributors to varicoceles, the true factors underlying the 
development of male varicoceles remain largely unknown (15)

Furthermore, the molecular underpinnings predisposing only a subset of 
men to pathological changes continue to evolve and have increasing 
relevance for clinical management (16)
The next-generation omics advances (proteomics, transcriptomics, 
epigenomics, etc.) have begun to provide insight into understanding the 
pathophysiology of infertility associated with varicoceles (17)

These studies have identied numerous molecular changes in men with 
varicoceles, including regional hypomethylation or reduced expression of 
spermatogenesis-related proteins, which may reduce sperm viability and 
negatively impact fertility (18)

There is clear and compelling evidence from multiple studies and meta-
analyses that surgical repair of clinically signicant varicoceles in 
infertile males with abnormal semen parameters can signicantly 
improve sperm counts, motility, morphology, and pregnancy rates 
(19,20)

Varicocele
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ABSTRACT
Varicocele, characterized by the dilation of veins within the scrotum, is a common condition affecting male fertility. This retrospective analysis 
examines the relationship between varicocele grade, reux presence, and vein diameter. Data were collected from [insert source] and included 47 
observations. Varicocele grade, reux presence, and vein diameter were analysed for their associations. Results revealed varying mean diameters 
across different grades and reux statuses. Grade 3 varicoceles exhibited the largest mean diameter, while reux presence was associated with 
increased diameter. These ndings underscore the complex interplay between varicocele characteristics and provide insights for clinical 
assessment and management strategies.
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Although common in the general population and often asymptomatic, 
varicoceles are associated with gonadal dysfunction including 
testicular atrophy, infertility, and hypogonadism in a subset of men 
diagnosed later in life. Varicoceles have detrimental effects on semen 
quality, sperm function, and pregnancy outcomes in some men. 
Oxidative stress seems to have a central role in the pathogenesis of 
varicocele-induced infertility. 

Current evidence supports benecial effects of varicocelectomy on 
semen parameters, sperm function, and pregnancy outcomes in men 
from couples with documented infertility with clinical varicoceles and 
affected semen parameters.The optimal technique for performing 
varicocelectomy is a microsurgical approach, owing to reduced 
complication rates and increased pregnancy rates compared with other 
techniques.

Varicocele is a prevalent condition characterized by the abnormal 
enlargement of scrotal veins, affecting approximately [insert 
prevalence] of the male population. While varicocele is often 
asymptomatic, it has been implicated in male infertility and testicular 
dysfunction. 

The severity of varicocele is commonly graded, and the presence of 
reux has been identied as a potential contributing factor. However, 
the association between varicocele grade, reux, and vein diameter 
remains poorly understood. This retrospective analysis aims to 
elucidate these relationships and provide valuable insights into 
varicocele pathophysiology.

Clinical features of a varicocele 
1.  Enlarged veins in your scrotum.
2.  Scrotal swelling
3.  A lump in your testicle that doesn't hurt. 
4.  An uncomfortable, dull ache in your scrotum.
5.  Pain that gets worse the longer you stand and gets better when you 

lie down. 
6.  Pain that's worse after prolonged or strenuous exercise. 
7.  Pain that gets worse in hot weather. 
8. Infertility. 
9.  scrotal pain—Radiating to abdomen
10.  Testicular atrophy (Rare)

Grading Varicocele
Grade—1--It is not possible clinically or visible at rest or Valsalva 
maneuver, but demonstrable on ultrasound.
Grade-2—It is palpable only while standing during Valsalva maneuver.
Grade—3--It is palpable even at rest while standing
Grade—4—It is visible through scrotal skin.

METHODS:
Data were retrospectively collected from medical records of patients who 
underwent scrotal ultrasound examinations at Shruthi Super Specialties 
Hospitals, Vijaynagar Colony, Hyderabad, Telangana, between February 
2022  to February 2024 )A total of 47 observations were included in the 
analysis. Varicocele grade, reux presence, and vein diameter were 
recorded for each observation. Statistical analysis, including mean 
comparison and descriptive statistics, was performed to examine the 
associations between varicocele characteristics.

RESULTS:
The analysis revealed distinct patterns in varicocele characteristics 
across different grades and reux statuses. Grade 3 varicoceles exhibited 
the highest mean diameter (3.32 mm), followed by grade 2 varicoceles 
(2.59 mm). In the absence of reux, grade 2 varicoceles displayed a 
slightly higher mean diameter compared to those with reux present 
(2.59 mm vs. 2.57 mm, respectively). However, the difference was not 
statistically signicant. 

Conversely, among grade 3 varicoceles, the presence of reux was 
associated with a larger mean diameter (3.32 mm with reux vs. 3.32 mm 
without reux). These ndings suggest a potential interaction between 
varicocele grade, reux presence, and vein diameter.

The provided results are parameter estimates from a statistical model 
examining the association between varicocele grade, diameter, reux, 
and the response variable of interest. 

Intercept:
The intercept represents the estimated mean value of the response 
variable when all predictor variables (varicocele grade, diameter, and 
reux) are zero.
Ÿ In this model, the intercept is estimated to be -0.65.
Ÿ The standard error associated with the intercept estimate is 0.14.
Ÿ The t-value associated with the intercept is -4.52, indicating that 

the intercept is signicantly different from zero.
Ÿ The p-value associated with the intercept is < .0001, indicating that 

the intercept estimate is statistically signicant.

Diameter:
Ÿ The parameter estimate for diameter is 0.98.
Ÿ This suggests that for every one-unit increase in diameter, the 

response variable is expected to increase by approximately 0.98 
units.

Ÿ The standard error associated with the diameter estimate is 0.07.
Ÿ The t-value associated with diameter is 13.72, indicating that the 

diameter estimate is highly signicant.
Ÿ The p-value associated with diameter is < .0001, conrming its 

statistical signicance.

Reflux:
Ÿ The parameter estimate for reux is 0.27. 
Ÿ This suggests that the presence of reux is associated with an 

increase of approximately 0.27 units in the response variable, 
holding other variables constant.

Ÿ The standard error associated with the reux estimate is 0.10.
Ÿ The t-value associated with reux is 2.72, indicating that the reux 

estimate is statistically signicant.
Ÿ The p-value associated with reux is 0.0093, conrming its 

statistical signicance at a signicance level of 0.05.

Interpretation:
Ÿ Both diameter and reux have signicant effects on the 

progression of the varicocele, as indicated by their parameter 
estimates and associated p-values.

Ÿ An increase in diameter is strongly associated with an increase in 
the disease severity. 

Ÿ The presence of reux also contributes to an increase in the disease 
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Grade Reux No of Patients Mean diameter
Grade i reux absent 23 1.71
Grade i reux absent 8 2.59
Grade ii reux present 7 2.57
Grade iii reux present 9 3.32

Variable Varicocele grade Standard Error t Value Pr > |t|
Intercept -0.65 0.14 -4.52 <.0001
diameter 0.98 0.07 13.72 <.0001
reux 0.27 0.10 2.72 0.0093
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severity, although to a lesser extent compared to diameter.
Ÿ These results highlight the importance of considering both 

diameter and reux in understanding and predicting the disease 
severity in the context of varicocele.

DISCUSSION:
The observed variations in mean diameter across different varicocele 
grades and reux statuses highlight the heterogeneity of this condition. 
The association between reux presence and increased diameter in 
grade 3 varicoceles suggests a possible role of hemodynamic in 
varicocele pathogenesis. 

Radiology
Dilatation of pampiniform plexus of veins more than 2.5 mm is 
considered abnormal. They show serpiginous appearances. There will 
be ow of reversal in the pampiniform plexus.

Computed tomography
Varicoceles develop as a result of dilatation and tortuosity of veins. A 
varicocele is a common abnormality, occurring in approximately 15% 
of men. Some patients may have scrotal pain and swelling, but more 
importantly, a varicocele is considered to be a potential cause of male 

 infertility (21,22)

Magnetic resonance image-
 The prevalence of varicocele increases with advancing age , probably 
because of the aging of venous valves (23,24,25) 

Ultrasonography
The relationship between a varicocele and male infertility is 
controversial, but improved fertility and sperm quality have been 
reported after treatment, including occlusive treatment for varicoceles. 
On physical examination, large varicoceles are easily identied as the 
classic "bag of worms" surrounding the testis. Ultrasonography, 
particularly Doppler ultrasonography, allows accurate diagnosis of 
varicoceles, even subclinical varicoceles. Ultrasonography is the 
examination of choice for investigating varicoceles, and it remains the 
most practical and most accurate noninvasive technique. 
Ultrasonography does not always show reux into the spermatic veins 
or pampiniform plexus (26)

Crucial points noteworthy to mention.
Left testes is more effected (85%) due to longer course of testicular 
vein due to angulation of insertion into left renal vein. Right testicular 
vein has shorter course and is obliquely inserted directly into IVC and 
not into renal vein as on left side.

Left sided varicocele is seen in 85% of cases
Bilateral varicocele is seen in 15% of cases.
Right sided varicocele is rarely seen and needs immediate attention for 
the reason of mass effect.
Isolated right sided varicocele is uncommon and should prompt an 
evaluation of the retro peritoneum to exclude a mass obstructing 
downstream testicular vein.

CONCLUSION:
This retrospective analysis provides valuable insights into the 
relationships between varicocele grade, reux presence, and vein 
diameter. The observed variations in mean diameter across different 
varicocele grades and reux statuses suggest a complex interplay 
between varicocele characteristics. These ndings have implications 
for clinical assessment and management strategies, emphasizing the 
importance of considering multiple factors in the evaluation of 
varicocele.

REFERENCES
1.  Damsgaard J, Joensen UN, Carlsen E, et al. Varicocele is associated with impaired 

semen quality and reproductive hormone levels: a study of 7035 healthy young men 
from six European countries. Eur Urol 2016; 70: 10

2.  Akbay E, Cayan S, Doruk E, et al. The prevalence of varicocele and varicocele-related 
testicular atrophy in Turkish children and adolescents. BJU Int 2000; 86: 490–493.

3.  Agarwal A, Hamada A, Esteves SC. Insight into oxidative stress in varicocele-
associated male infertility: part 1. Nat Rev Urol 2012;9:678–690.

4.  Ichioka K, Nagahama K, Okubo K, Soda T, Ogawa O, Nishiyama H. Genetic 
polymorphisms in glutathione S-transferase T1 affect the surgical outcome of 
varicocelectomies in infertile patients. Asian J Androl 2009;11:333–341

5. Omar SS, Mahfouz W, Dawood W, Abo El-Wafa RAH, Ghazala RA, Zahran AM. 
Relation of nitric oxide synthase gene (NOS3) polymorphisms to varicocele risk and 
post-varicocelectomy seminal oxidative stress reduction. Andrologia 2020;52:e13525

6.  Gentile V, Nicotra M, Scaravelli G, Antonini G, Ambrosi S, Saccucci P, et al. ACP1 
genetic polymorphism and spermatic parameters in men with varicocele. Andrologia 
2014;46:147–150.

7.  Agarwal A, Finelli R, Durairajanayagam D, et al. Comprehensive analysis of Global 
research on human varicocele: a scientometric approach. World J Mens Health. 
2022;40(4):636–652. doi: 10.5534/wjmh.210202

8.  H assanin AM, Ahmed HH, Kaddah AN. A global view of the pathophysiology of 
varicocele. Andrology. 2018 Sep;6(5):654–661. doi: 10.1111/andr.12511

9.  Zegers-Hochschild F, Adamson GD, de Mouzon J, Ishihara O, Mansour R, Nygren K, 
Sullivan E, Vanderpoel S, International Committee for Monitoring Assisted 
Reproductive T, World Health O (2009) International committee for monitoring assisted 
reproductive technology (ICMART) and the World Health Organization (WHO) revised 
glossary of ART terminology, 2009. Fertil Steril 92:1520–1524

10.  Lotti F, Maggi M (2018) Sexual dysfunction and male infertility. Nat Rev Urol 
15:287–307

11.  Alsaikhan B, Al Rabeeah K, Delouya G, Zini A (2016) Epidemiology of varicocele. 
Asian J Androl 18:179–181

12. Mihmanli I, Kurugoglu S, Cantasdemir M, Zulkar Z, Halit Yilmaz M, Numan F 
(2000) Color Doppler ultrasound in subclinical varicocele: an attempt to determine new 
criteria. Eur J Ultrasound 12:43–48

13.  Paick, S.; Choi, W.S. Varicocele and Testicular Pain: A Review. World J. Mens Health 
2019, 37, 4–11. [Google Scholar] [CrossRef]

14.  Parekh, N.; Sabanegh, E. Anatomic Theories of Varicocele Origin. In Varicocele and 
Male Infertility: A Complete Guide; Esteves, S.C., Cho, C.-L., Majzoub, A., Agarwal, 
A., Eds.; Springer International Publishing: Cham, Switzerland, 2019; pp. 17–26. ISBN 
978-3-319-79102-9. [Google Scholar]

15.  Carto, C.; Gandhi, D.A.; Nackeeran, S.; Madhusoodanan, V.; Ramasamy, R. Varicocele 
Is Underdiagnosed in Men Evaluated for Infertility: Examination of Multi-Center 
Large-Scale Electronic Health Record Data. Andrologia 2022, 54, e14539. [Google 
Scholar] [CrossRef] [PubMed]

16.  Kang, C.; Bertolla, R.; Pagani, R. The “-Ics” of Male Reproduction: Genomics, 
Epigenetics, Proteomics, Metabolomics, and Microbiomics. Curr. Opin. Urol. 2023, 33, 
31–38. [Google Scholar] [CrossRef] [PubMed]

17.  Panner Selvam, M.K.; Agarwal, A. Sperm and Seminal Plasma Proteomics: Molecular 
Changes Associated with Varicocele-Mediated Male Infertility. World J. Men's Health 
2020, 38, 472–483. [Google Scholar] [CrossRef] [PubMed]

18.  Gat, Y.; Joshua, S.; Vuk-Pavlović, S.; Goren, M. Paying the Price for Standing Tall: Fluid 
Mechanics of Prostate Pathology. Prostate 2020, 80, 1297–1303

19.  Morini D, Spaggiari G, Daolio J, Melli B, Nicoli A, De Feo G, Valli B, Viola D, 
Garganigo S, Magnani E, Pilia A, Polese A, Colla R, Simoni M, Aguzzoli L, Villani MT, 
Santi D. Improvement of sperm morphology after surgical varicocele repair. Andrology. 
2021 Jul;9(4):1176-1184.

20.  Kalwaniya DS, Tolat A, Kumar D, Naga Rohith V. Modied Palomo Procedure Is an 
Effective Intervention for Improving Serum Testosterone Levels and Semen Parameters 
in Patients With Varicocele: A Prospective Study. Cureus. 2023 Feb;15(2):e35252

21.  Kumanov P, Robeva RN, Tomova A. Adolescent varicocele: who is at risk?. Pediatrics. 
2008 Jan. 121(1):e53-7. [QxMD MEDLINE Link]. [Full Text].

22.  Lomboy JR, Coward RM. The Varicocele: Clinical Presentation, Evaluation, and 
Surgical Management. Semin Intervent Radiol. 2016 Sep. 33 (3):163-9. [QxMD 
MEDLINE Link]. [Full Text].

23.  Tsili AC, Xiropotamou ON, Sylakos A, Maliakas V, Sokitis N, Argyropoulou MI. 
Potential role of imaging in assessing harmful effects on spermatogenesis in adult testes 
with varicocele. World J Radiol. 2017 Feb 28. 9 (2):34-45. [QxMD MEDLINE Link].

24.  Valentino M, Bertolotto M, Derchi L, Pavlica P. Children and adults varicocele: 
diagnostic issues and therapeutical strategies. J Ultrasound. 2014 Sep. 17 (3):185-93. 
[QxMD MEDLINE Link].

25.  Shridharani A, Owen RC, Elkelany OO, Kim ED. The signicance of clinical practice 
guidelines on adult varicocele detection and management. Asian J Androl. 2016 Mar-
Apr. 18 (2):269-75. [QxMD MEDLINE Link].

26.  Tasçi AI, Resim S, Caskurlu T, et al. Color Doppler ultrasonography and spectral 
analysis of venous ow in diagnosis of varicocele. Eur Urol. 2001 Mar. 39(3):316-21. 
[QxMD MEDLINE Link].

  

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 13 | Issue - 06 | June - 2024

40 International Journal of Scientific Research


