
Abstract

Objective: We intended to revisit 

a e t i o l o g y  a n d  p a t h o g e n e s i s  o f 

varicocele.

Results: Several theories were proposed 

as for the aetiology of left sided 

varicoceles being commoner than right 

sided varicoceles such as compression of 

the left testicular vein by the sigmoid 

colon, high concentration of adrenaline 

in the left renal vein causing vasospasms 

of the left testicular vein, presence of a 

right angle between the left testicular 

vein and the renal vein, “nutcracker 

effect” secondary to a compression of the 

left renal vein between the superior 

mesenteric artery and the aorta distal to 

its confluence with left testicular vein, 

and the presence of incompetent venous 

valves of the internal spermatic vein 

draining the left renal vein causing back 

flow of the blood. However, these 

theories were challenged in subsequent 

studies. Recent studies explored the 

u l t r a s t r u c t u r a l  c h a n g e s  o f  t h e 

pampiniform venous plexus in patients 

with varicoceles. Histological studies 

identified changes in the connective 

tissue density, endothelium and smooth 

muscle arrangement in these veins. 

However, the causality of these changes 

is not yet studied extensively. Genetic 

s t u d i e s  l o o k i n g  a t  m a t r i x 

metalloproteinases synthesis and 

degradation, inflammation, immune 

dysregulation or alterations of metabolic 

pathways are necessary to understand 

pathogenesis of this clinical entity.

Keywords:  varicocele,  anatomy, 

histology, pathology

Introduction

Varicocele is the abnormal dilatation and 

the tortuosity of the pampiniform plexus 

surrounding the testis and dilatation of 

the internal spermatic vein (1). This 

clinical entity was first described in the 
th16  century by the French surgeon 

Ambroise Pare as dilatation of veins due 

to sluggish blood flow (2). Majority of 

the varicoceles (80-90%) are found in the 

left scrotum; while 30-40% occur 

bilaterally (3). The prevalence of 

varicocele is 15% to 19% among males 

(4,5). Varicoceles contribute to 35% of 

p r imary  and  80% of  secondary 

subfertility (6). However, aetiology of 

v a r i c o c e l e  i s  b e l i e v e d  t o  b e 

m u l t i f a c t o r i a l  a n d  t h e  e x a c t 

pathophysiology for this condition is 

unknown (6).
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Main Text

Theories for the left sided varicoceles 

being commoner than the right sided 

varicoceles

Several theories have been proposed as 

for the prevalence of left  s ided 

varicoceles being commoner than right 

sided varicoceles. One reason could be 

the direct compression of the left 

testicular vein by the sigmoid colon (7). 

A n o t h e r  t h e o r y  w a s  t h e  h i g h 

concentration of adrenaline in the left 

renal vein causing vasospasms of the left 

testicular vein as the left suprarenal vein, 

similar to the left testicular vein, directly 

drains to the left renal vein unlike on the 

right (8). Moreover, presence of a right 

angle between the left testicular vein and 

the renal vein may contribute to the 

pathogenesis of left sided varicoceles. 

The right angle may lead to an increased 

hydrostatic pressure leading to dilatation 

of the left testicular vein (8,9). An 

alternative theory suggested the change 

in the normal pressure gradient caused 

by a “nutcracker effect” secondary to a 

compression of the left renal vein 

between the superior mesenteric artery 

and the aorta distal to the confluence with 

t he  l e f t  t e s t i cu l a r  ve in  (8 ,10 ) . 

Nevertheless, in a venography study 

done on 67 patients with left sided 

v a r i c o c e l e ,  1 4  d i d  n o t  h a v e  a 

compressive cause (11). Shafik et. al, 

following measuring the internal venous 

pressure of renal vein in varicocele and a 

non-varicocele control group found that 

there was no significant pressure change 

in the two groups (10). Findings of this 

study were confirmed by subsequent 

studies (9,12). 

Another theory on pathogenesis of 

varicocele was the incompetent venous 

valves of the internal spermatic vein 

draining the left renal vein causing back 

flow of the blood (6). Contrasting this 

theory, varicocele was observed in 

patients with or even without the 

presence of internal spermatic venous 

valves (12) . Out of 659 patients who 

underwent a venography study with left 

side idiopathic varicocele, 484 did not 

have valves while, 172 had competent 

valves (12). Wishahi et. al, during 

internal spermatic vein dissection in 70 

fresh human cadavers demonstrated the 

absence of valves, thereby questioned 

the reflux due to valvular incompetency  

as a cause for varicocele (13). Retro 

aortic left renal vein was found to be 

associated with a high incidence of left 

sided varicoceles in several studies 

(14,15). Nevertheless, the studies failed 

to determine the exact reason for this 

association.

U l t r a s t r u c t u r a l  c h a n g e s  o f  t h e 

pampiniform venous plexus in patients 

with varicoceles

Shafik et. al, demonstrated a significant 

reduction in pressure in the internal 

spermatic vein of varicocele patients (9 

to 18 Hg mm) compared to the non-

varicocele (22 to 28 Hg mm) individuals 

despite the renal vein pressure being 

almost similar in both groups (10). This 

h i g h l i g h t e d  t h e  p o s s i b i l i t y  o f 

microscopic changes in the internal 

s p e r m a t i c  v e s s e l  w a l l  a n d  t h e 

pampiniform plexus that could be 

causing the reduction in the pressure 

gradient between renal vein and 

testicular vein.
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Over the next few decades, many 

researchers looking into the microscopic 

appearance of the testicular veins 

proposed new theories to explain the 

pathogenesis of varicoceles. Iafrate et. 

al, conducted a histological analysis of 

the pampiniform plexus of 30 patients 

with varicocele and found out that the 

connective tissue content increased in 

the outer layers of the vessels with the 

advancement of severity of varicocele 

(16). They also found a reduction in the 

number of vasa vasorum in the adventitia 

and a reduction in the oblique muscle 

fibres located between circular and 

longitudinal muscles (16). In contrast, 

Tanji et. al, reported in 16 patients with 

varicocele following an electron 

microscopic examinat ion of  the 

spermatic veins, that there were only two 

muscle layers (inner circular and outer 

longitudinal) and according to the 

severity of varicocele the ratio of smooth 

muscles to connective tissue did not 

change (17). Both studies hypothesized 

the reflux of blood caused the changes in 

the vessel walls or increase in pressure 

within the vessel lumen caused the 

structural changes. Both studies failed to 

mention why the initial presentation of 

high connective tissue content was found 

in the individuals with varicocele 

compared to the non-varicocele 

individuals.

An Indian study elicited that significant 

changes occurred not only in the outer 

layers of the vessel wall but also in the 

intimal layers (18). They agreed with 

Iafrate, with the increase in connective 

tissue content along with the disease 

severity advancement. A study on 20  

patients with grade three varicocele 

concluded that the initial damage 

occurred in the endothelial layer of the 

vessel, later affected the intimal and 

muscle layers (19). According to this 

study, the final step was the replacement 

of muscle layers by collagen and intimal 

invagination of media forming pockets. 

Genetic factors contributing to the 

formation of varicocele

Raman et. al, reported an increased 

prevalence of varicocele among the first 

degree relatives (20). Another study 

verified a prevalence of 45% of 

varicocele in first degree relatives, 

compared to the control prevalence of 

11% (21). This was further established 

by a study on 92 patients with a threefold 

increase in inheritance of varicocele 

among the first  degree relatives 

compared to the control group (22). 

Chromosomal abnormalities including Y 

chromosome microdeletions (23,24), 

polymorphisms of  glutathionine 

transferase (25) and heat shock protein  

(26) and acid phosphatase (27) and 

mitochondrial (28) genes were found to 

be associated with varicocele in some 

populations. These genes serve a variety 

of functions to maintain the integrity of 

cellular structure (29). Hence, the 

pathophysiology of the structural 

derangement could be secondary to 

differential expression of genes related to 

matrix metalloproteinases, tissue 

inhibitors of metalloproteinases, 

inflammation, immune dysregulation or 

alterations of metabolic pathways. 

Nevertheless, functional studies on how 

these  genet ic  fac tors  cause  the 

development of varicoceles are limited. 
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Conclusions

Certain anatomical features may 

predispose the pampiniform venous 

plexus on the left side to be more prone to 

varicocele than the right side. The 

structural changes of the pampiniform 

plexus may strongly contribute to the 

pathogenesis of varicocele. However, 

the underlying mechanisms of how these 

changes  o f  the  mic ros t ruc tu ra l 

architecture of the pampiniform venous 

plexus leading to varicocele or the 

causality remain unclear. Furthermore, 

considering the presence of a familial 

inheritance pattern of varicocele, the 

study of the differential expression of the 

genes could elucidate the underlying 

mechanism of the ultrastructural 

changes. 
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