Biomedical Research 2011; 22 (2): 186-189

Effects of longstanding inguinal hernia on the microstructure of testis and
spermatic tract system
M. Tariq. Zaidi and Aijaz. A. Khan
Department of Anatomy JNMC AMU Aligarh

Abstract
Scrotal position of testes in man is believed to be a homeothermic specialization. Maldescent
of testis is known to be associated with male infertility. Contents of longstanding hernia
coming in close contact with the spermatic tract system are expected to disturb the thermoregulatory process of testis and hence likely to affect the spermatogenesis. In the present
study a 50-year-old male had a long-standing right inguinal hernia. He was operated and.
large defect necessitated ligation and excision of spermatic cord along with herniorrhaphy.
Tissues thus obtained (Testis, Epididymis, Vas deferens and associated blood vessels) were
fixed in 10% formalin and processed for paraffin sections. Observations were made on H &
E and Weigert stained slides under light microscope. In the testis the tubular basement
membrane appeared thickened, all stages of spermatogenic cells were scanty and tubular
lumen was completely devoid of sperms. The interstitial cells of Leydig appeared hyperplastic and hypertrophied. Duct of epididymis was appeared normal with preservation of characteristic stereocilia. However, the part of the duct located relatively deep in the body of
epididymis showed degenerative changes. The ductus deferens had normal microstructure.
Testicular artery lumen was full of blood and its all tunics revealed features of both hyperplasia and hypertrophy to the extent that overall thickness of its tunics matched with that of
the ductus deferens. Vein also revealed congestion. It was concluded that long standing inguinal hernia even in the absence of varicocele has harmful effect on the spermatogenesis
and hence warrants early treatment.
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Introduction:

Material and Method:

In humans, testis develops in the lumbar region but during
prenatal life it descends down to assume its final position
inside the scrotum. From the studies related to undescended testis its analogous experiments it has been
concluded that scrotal position of testis is necessary for
optimal spermatogenesis and fertility. Among many possible factors affecting spermatogenesis, a few degree
lower temperature than core temperature of the body is
considered to be most important external factor that can
affect the normal spermatogenic process. Like many factors, which help to maintain the optimal testicular temperature, there are equally many clinical conditions such
as varicocele, hydrocele, filariasis and complete inguinal
hernia which interfere with thermoregulatory mechanisms
and spermatogenesis. Keeping in mind the above possibility, present study was conducted to assess the harmful
effects of long standing inguinal hernia on the spermatic
tract and associated vessels.

A fifty year old male complained of long standing inguinoscrotal swelling which was associated with off and
on dragging pain. On clinical examination it was found to
be a case of long standing complete inguinal hernia. On
his request he was operated under spinal anesthesia. Gross
examination of hernia revealed usual contents. There was
no sign of varicocele. He had large defect in the inguinal
canal therefore the surgical procedure involved herniorrahphy along with ligation and excision of spermatic tract
system. The tissue material thus obtained were immersion
fixed in 10% formalin and processed for paraffin embedding. Light microscopic observations were made on H&E
and Weigert’s stained slides.
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Observations
Gross. Per-operative findings showed a large hernial sac
containing intestine and its mesentery along with its coveBiomedical Research 2011 Volume 22 Issue 2
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rings and contents of spermatic tract system of size 6 X
10 inches occupying whole inguinal region and extending

into the scrotum with no signs of varicocele

Figure 1. Sample photomicrographs from the spermatic tract and associated blood vessels. Cross section of three seminiferous tubules (A) showing prominent basement membrane, paucity of spermatogenic cells (arrow) and cluster of interstitial cells (*). Fig. (B) shows thickened tunica media (arrow) and congestion of a branch from testicular artery, and
large cluster of interstitial cells with eccentric nuclei. Spermatic cord (C) shows usual features with its lumen (*) and
thick muscle coat (arrow). Epididymis (D) also shows normal features with it lumen (*) and intact steriocilia (arrow).
Testicular artery (E) shows highly thickened tunica media (arrows) and lumen filled with blood. Vein (F) shows normal
features with thin wall (arrow), collapsed lumen (*) filled with blood. H &E and Weigert’s stain.
Microscopic
The seminiferous tubules revealed thickened basement
membrane, scarcity of all stages of spermatogenic cells,
disorganization of seminiferous epithelium and complete
absence of sperms inside the lumen. (Fig.1A). The interstitial cells looked normal and in fact at places they
formed big clusters with their characteristic eccentric nuclei. (Fig.1B).The interstitial blood vessels revealed congestion and hyperplasia in their walls (Fig. 1B ). The microstructure of epididymis appeared normal with preserBiomedical Research 2011 Volume 22 Issue 2

vation of stereocilia on the luminal aspect of epithelial
cells (Fig 1D). However, the part of its duct located relatively deep from the surface showed obvious degenerative
changes in the form of sloughing of its epithelium. Lumen
was completely devoid of sperms. Ductus deferens was
apparently normal with its characteristic thick muscular
wall and mucosal folds (Fig. 1C). Testicular artery revealed engorgement and its tunica media was hypertrophied to the extent that its thickness matched the wall of
ductus deferens and its wall had large number of vasa187
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vasora. Tunica intima also showed proliferative changes
(Fig. 1E). However pampiniform plexus of veins did not
show any specific change (Fig 1F).

tween the Leydig cells, peritubular myoid cells and Sertoli cells, thus ultimately affecting the spermatogenesis
[8]

Discussion:

A thickened basement membrane of seminiferous tubule
and proliferative lesion of endoepithelium are often demonstrated which may affect transportation of oxygen and
glucose, a change very akin to those seen in varicocele
[9,10]. Both Sertoli cells and Ledig cells are said to regulate spermatogenesis by steroidogenesis and growth factors production. [11,12]. Sertoli cell stimulated by FSH
produce inhibin and activin [13]. Inhibin has negative
feedback control on pituitary and FSH secretion. Inhibin
also binds to Leydig cells regulating testosterone production. Activin binds to round spermatids and spermatogonia and thus affecting spermatogenesis. Varicocele affects
the adluminal compartment, and Sertoli cells are more
sensitive to pertubation of the testicular environment than
germ cells. Thus Sertoli cell may be the primary intratubular site of alteration leading to spermatogenic disruption. Leydig cells are under control of luteinizing hormone (LH) and responsible for testosterone production.
However, it is believed that it is the intratesticular testosterone that is more important in regulation of spermatogenesis [14,15]. High level of LH seen in variococele is
associated with Leydig cell hyperplasia [16,17,18]. Thus,
Leydig cell hyperplsia as noticed in the present case of
inguinal hernia suggests some commonality with varicocele in the causation of infertility. It is concluded that
long standing inguinal hernia may lead to disturbance of
testicular thermoregulation and vascular changes sufficient enough to produce hypogonadism and infertility and
hence warrants early treatment with preservation of cremaster muscle.

Testis develops in the lumbar region and begins its descent for its final position during fetal life so that in the
newborn it is commonly located inside the scrotum [1].
Thus, after birth it almost always remains outside the abdominal cavity where temperature remains few degrees
lower than the core temperature. The thermoregulation
within a narrow limit is maintained by many factors e.g.,
presence of insulating hair, dartos muscle altering the heat
radiant area, muscular bag of cremaster and prompt cremasteric reflex and effective countercurrent heat exchange mechanism between blood of testicular vessels [2
] Although spermatogenesis begins only at puberty, provision for a precise thermoregulation is very much in
place just after birth, probably to ensure optimal thermal
condition for resting spermatogonia, which are susceptible to core body temperature similar to their active counterparts during puberty. This appears plausible from the
observations that individuals having undesceded testis
could not gain normal fertility even if got it relocated during childhood [1]. In the present study, the patient was
fertile and completed his family before the development
of hernia. However, after long-standing hernia his testis
showed changes (loss of spermatogenic cells, absence of
sperms in the tubular lumen, and thickened tubular basement membrane) suggestive of significant damage affecting spermatogenesis and fertility. The patient had neither
himself undergone fertility checkup before nor after the
surgical procedure.
When the thermoregulatory mechanism is compromised
due to any factor such as ectopic testis, vascular congestion due to hyper-vascularization and stasis due to poor
venous return, or prolonged apposition of hernial contents
to the testis, it is exposed to a relatively hperthermic condition. In such circumstances many of the temperature
dependent enzymes responsible for DNA synthesis in the
testis may not work [3,4]. Altered microstructure in terms
of hickened tunica media of artery and clogged lumen of
both testicular artery and pampiniform plexus of veins
suggestive of such mechanism which might have worked
in this case. In addition, increased blood flow to testis can
affect the spermatogenesis [5,6]. Failure of cremasteric
reflex because of failure of the cremaster muscle to support large hernial sac within the cremaster muscle would
have also affected thermoregulation. High division and
ligation of pampiniform plexus in case of varicocele may
provide psychological relief but does not relieves testis
from hypervascular state. An increase in hydrostatic
pressure with a change in filtration pressure alters the
composition of the interstitial fluid [7] this alteration
could change the intimate paracrine communications be188
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