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Introduction
Clinically impalpable testis is a common
problem encountered by urologists and
paediatric surgeons. This may be due to
undescended testis regarded as crypto-

Orchidism. Testicular descent occurs in two
phases in the intrauterine life: between 8–15
weeks and 25–35 weeks gestation.

This descent is under the influence of
hormones like testosterone, human chorionic
gonadotrophin (hCG) and the protein hormone
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Testicular regression syndrome (TRS) represents a congenital condition in which no normal testicular
tissue can be identified following exploration for a clinically impalpable testis. To study the
Clinicopathological spectrum of Testicular regression syndrome (TRS) and review the literature.
Study design: The study included 22 patients with nonpalpable testis, who had undergone resection
of testicular nubbins. Original diagnosis was studied in context of pathological recognition of TRS and
additional sections and stains were examined. Pathological assessment included identification of
epididymis and vas deferens, vascularised fibrous nodule (VFN), dystrophic calcification, hemosiderin
and pampiniform plexus like veins. Stain for iron and calcium were performed. On microscopy, VFN
was observed in 17 (77.3%), calcification in 4 (18.2%), hemosiderin in 15 (68.2%), vas deferens in
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(27.3%) cases. The presence of dystrophic calcification and hemosiderin deposition with absent
viable tissue points to the hypoxic injury to the testis. TRS theoretically carries a long-term risk for
malignant degeneration therefore In the typical situation in which a blind-ending spermatic cord
without viable testis is submitted for tissue analysis, it is imperative to characterize such cases as
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Insulin-Like 3 (INSL3) [1].

Around 5% of undescended testicles have failed to
form completely, manifesting clinically as an
"empty" scrotum. The local examination of scrotum
demonstrates tissue nubbins or tiny nodules
corresponding to the vestigial remnants of the
vanishing testis.

The presence of spermatic cord structure is
evidence of presence of testis in the early
intrauterine life which if associated with a blind
ending spermatic cord, is named as testicular
regression syndrome (TRS) in the pathology
literature [1].

TRS is seen in less than 5% of cryptorchidism cases
however it accounts for 35-60% of clinically
impalpable testis [2]. This absence of a testis in an
otherwise normal 46XY male is assumed to be a
consequence of intrauterine or perinatal torsion or
infarction [2].

Although this entity has been well-described in the
surgical literature, few pathological studies have
been performed.

The histopathological features are distinct and
include a fibrovascular nodule, areas of dystrophic
calcification and hemosiderin deposition at the end
of the spermatic cord. Presence of seminiferous
tubules with remnants of germ cell has also been
seen in early stages of TRS.

The association of malignancy arising from
cryptorchid testis is well known occurrence.
However the malignant change of residual germ
cells in testicular regression syndrome is not yet
established.

Materials and Methods
Setting and type of study: The study was
conducted at a Tertiary care hospital on all patients
undergoing orchidectomy for undescended testis,
over a period of 9 years.

Type of study: Retrospective Observational study

Inclusion criteria: Patients with clinical diagnosis
of UDT, atrophic testis or histopathological diagnosis
consistent with cryptorchidism were selected in the
study.

Exclusion criteria: Cases showing infarction of
testicular parenchyma, torsion of testis and
ambiguous genitalia.

Sample size: The clinicopathological study was
done of 22 patients with nonpalpable testis, who
had undergone resection of testicular nubbins.

Data collection and analysis: Original
hematoxylin and eosin stained microscopic slides of
each case was examined and deeper sections were
obtained as necessary. Iron stain was performed in
which there was prominent brown pigment
deposition or was inadequate in amount. Special
stain like Von kossa was done to demonstrate small
foci of calcification.

Pathological assessment included presence of
vascularised fibrous nodule (VFN), identification of
vas deferens, epididymis, hemosiderin, calcification
and pampniform plexus like veins. The presence of
seminiferous tubules, germ cells and leydig cells
was also documented in each case.

Malignancy potential was defined as the presence of
germ cells in the seminiferous tubules. The gross
description of each case was reviewed for
identification of a fibrous nodule prospectively. The
specimen was whole processed in all the cases to
detect any residual testicular remnants.

The original diagnosis was compared with the
secondary diagnosis and TRS was determined by
the presence of a) a vascularised fibrous nodule
with hemosiderin and or calcification; b)
seminiferous tubules with cord elements in
proximity.

Results
A total of 22 patients met the criteria for inclusion in
the study. The clinical information provided in the
cases was "impalpable testis", "testicular nubbin" or
"vanished testis".

The age of the patients ranged from 7 month to 14
years with a mean of 5.6 years and median age of 3
years. Majority (68.1%) of excisions were done on
the left side.

The original diagnosis in 6 of 22 cases was that of
TRS. Remaining of the cases were designated as
TRS on secondary review. The concurrence for
primary and secondary diagnosis was 27.2%
(6/22).

Of the 22 cases, 17 cases contained a VFN (Figure
1), 15 cases showed intranodular hemosiderin, 4
cases showed calcification (Figure 1,3), 11 cases
demonstrated epididymis, 13 cases showed vas
deferens (Fig 2) and prominent vessels was noted in
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21 cases.

In only five of these 13 cases with vas deferens,
was there no accompanying epididymis. There was
no correlation between nodule size and degree of

Calcification or hemosiderin. The nodule size ranged
from 0.9 to 3.6 cm, with a mean size of 1.8 cm.
Residual seminiferous tubules were observed in 6
cases (27.2%) (Figure 4).

Fig-1A : Vascularised fibrotic nodule (H/E,
200x).

Fig-1B: Focal calcification (arrow) and
hemosiderin deposition (H and E, 200x).

Fig-2: Vascularised fibrous nodule with
residual seminiferous tubules (arrow)

(H/E, 200x) (Inset: vas deferens).

Fig-3: Areas of calcification (Von kossa, 100x).

Fig-4: Residual testicular elements (H and E,
400x).

Discussion
TRS is a condition which is considered to be due to
subsequent atrophy and disappearance in fetal life
of an initially normal testis [3]. There is a spectrum
of syndromes characterized as TRS, the exact
categorisation depending on the stage of fetal or
early neonatal life at which testicular function
ceased [4].

Such individuals are genetically male (46, XY),
presenting with unilateral or bilateral absence of
recognizable testis structures and absence of the
mullerian duct system [1]. The degree of
masculinization of the internal and external genitalia
depends on the duration of testicular function prior
to its loss [2].

Absence of testis, intra-abdominal testis, inguinal or
intra-abdominal vanishing testis are reasons for
nonpalpable testis [5,6]. Vanishing testis is more
common than testicular agenesis in patients with
nonpalpable testis [7].

One fifth of the 0.7 to 1% of the cryptorchid males
presenting at age 1 year or older are found to have
a non palpable gonad. Forty percent of this
subpopulation is thought to harbour a vanished
testis [8] Bader et al reviewed testicular remnants
in 208 cases and observed evidence of TRS
histologically in 180 cases (87%) [9].

Yet this entity is infrequently addressed in the
pathology literature.

Nonpalpable testis is a heterogenous group; with
two of the possible situations: (1) regression of the
gonad; or (2) failure to localize the testis by
surgeon. The pathologist may play a pivotal role in
the management of these patients. As 95%
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Of the testis are located at or below the internal
inguinal ring, therefore, pathologic confirmation
reassure the patient and the surgeon of the
correctness of the diagnosis and avoid further
surgical intervention.

Diagnosis of TRS is based on a clinically nonpalpable
testis located within the retroperitoneum or exiting
a closed internal inguinal ring. Typical gross
descriptions include several cm of spermatic cord
with a small mass of firm, fibrotic tissue at one end;

Elements of the vas deferens, spermatic artery and
venous plexuses are usually present [10].

Histological features include dense vascularised
fibrous nodule, in the absence of seminiferous
tubules or normal testicular elements; scattered foci
of calcification and hemosiderin pigment deposition.
The combined histological features from the current
data and previous series of testicular regression
syndrome are provided in Table 1.

Hormonal and mechanical factors have been
implicated in the descent of testis but no specific
factor has been identified for the pathogenesis of
nonpalpable or undescended testis. Two possibilities
can be speculated for the formation of testicular
nubbins.

First, the testis develops in the genital ridge and
starts to descend toward the scrotum, but
undergoes regression due to vascular accident or
endocrinopathy during testicular descent. Second,
testicular development in the genital ridge by itself
might be insufficient [11].

TRS is thought to be the result of vascular
compromise due to antenatal or perinatal
thrombosis or torsion, kinking of vasculature or
direct trauma [10,12-14].

It has been suggested that the preterm testis is
particularly susceptible to haemorrhagic infarction
once the fibrous tunica albuginea has formed, due
to the numerous thin walled vessels and relatively
sparse loose stromal tissue. Therefore, the fetal
response to infarction may include fibrosis and

Calcification. If haemorrhage is extensive at the
time of infarction, accumulation of iron containing
blood pigment may also occur and be reflected in
post-natal life as haemosiderin pigment in the
infarcted tissue [10].

Secondary fibrous replacement of the testicular
parenchyma may then lead to the formation of the
characteristic vascularised fibrous nodule. Similar to
other studies, 80.9% of testicular remnants had
calcification and fibrosis in our series which also
supports the vascular accident theory as a cause of
vanishing testis.

Cryptorchidism is more common on the right, but
Honore and Smith et al found that the left testis was
more susceptible to regression, and the present
study concurs with this impression, with 68% of
cases being left-sided [10,15].

It has been suggested that the anatomical
arrangement of the left spermatic vein, draining into
the left renal vein, may predispose to kinking, due
to an unusually mobile left kidney. As there is no
venous anastomosis across the midline until after

Table-1: Histopathological features of TRS in case series reporting more than 10 cases in literature

Study Year No. VFN (%) Vas (%) Epididymis (%) Hemosiderin (%) Calcification (%) Tubules (%) Germ cell (%)

Present 2020 22 77.3 59 50 68.2 18.2 27.3 0

Md Shakir 2018 19 10.5 - 100 68.4 73.7 21.1 0

Mizuno11 2012 88 85.2 54 27.3 23.9 29.5 12.5 3.4

Bader9 2011 180 81 92 59 48 49 15 11

Emir24 2007 44 - 52 - 27 32 11.3 4.5

Mushtaq16 2006 117 44 61 33 73 44 10 0

Nishizaw25 2000 43 63 72 26 - - 5 0

Spires 1 2000 13 85 69 38 69 62 0 0

Grady26 1998 14 - - - 93 - 7 0

Cendro22 1998 29 100 72 28 86 83 0 0

Merry19 1997 47 23 68 - - 15 9 -

Turek27 1994 110 - 81 36 30 35.5 6.4 -

Smith 10 1991 77 - 79 36 42 42 4 -
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16 weeks, venous infarction may result [9].

Residual Seminiferous tubules are rarely
encountered and where present, appear
predominantly composed of Sertoli cells [16]. The
literature reports that viable germ cells or
seminiferous tubules are present in 0 to 16% of
excised testicular remnants [17-20].

The precise fate of these remnants though not clear,
viable germ cells are theoretically at risk for
degeneration and intratubular germ cell neoplasia is
a known precursor of invasive germ cell tumors
[21].

Cendron et al presented a histologic evaluation of
25 vanishing testis specimens and noted no
identifiable testicular elements in any of these cases
[22].

However, Mizuno et al detected seminiferous tubules
in 12% of cases with 3% cases demonstrating germ
cells [11].

In addition, intratubular germ-cell neoplasia in a
testicular remnant has been reported in 1 case [21].

Although the risk of subsequent development of
testicular germ cell neoplasia is significantly
increased in the presence of cryptorchidism, the risk
associated with residual testicular tubules as a
component of TRS remains unknown [16].

In the majority of cases, TRS appears to be a
sporadic occurrence, and the patients are otherwise
normal with no significant family history.

However, there are now several reports of TRS
occurring in association with other defects, including
severe mental retardation in chromosomally normal
siblings [14], or occurring in family members,
suggesting a possible genetic basis in some subjects
[23].

Controversy remains among paediatric urologists
regarding the appropriate management of such
cases, in particular the extent of surgical exploration
and need for surgical removal if TRS is suspected
[24].

The variable reports of viable germ cell elements
found within the testicular remnants may be the
reason for the differences in the opinion regarding
the proper management [2].

The lack of association of frequency of residual
testicular tubules with either patient’s age or
macroscopically identifiable nodule indicates that

Surgical removal of tissue at the end of the
spermatic cord is warranted to ensure that no
residual tubules remain in an intra-abdominal
location [16].

Although this study was spanning the time period of
9 years, a limitation of this study was the rarity of
the condition resulting in a small sample size.

Furthermore, due to unawareness of this entity by
the pathologist, a definitive diagnosis was not
rendered on the initial reporting in the appropriate
clinical settings.

Despite these limitations, our findings highlight that
definitive pathological diagnosis of regressed testis
is desirable and achievable in majority of the cases
of nubbin testis.

Pathologic confirmation of a regressed testis
reassures the surgeon and the patient of accuracy
of the diagnosis and removes the need for further
surgical intervention.

What does this study add to the
existing knowledge?
Therefore, this study aims to delineate the
histopathological features of this entity to facilitate
the definitive diagnosis, in a typical clinical setting
of impalpable testis.
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