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ABSTRACT: This study aims to characterize the epididymis-like in-
tratesticular structures (ELITSSs), a rare lesion found in elderly men.
ELITSs were identified in 6 patients from a review of 1442 autopsies
and 271 surgical specimens of adult men. Bilateral lesions were
seen in 5 cases. The lesion was located in the proximity of the me-
diastinal rete testis (6 testes) and at the testicular periphery (4 tes-
tes), and at both central and peripheral locations in 1 case. The
lesion is characterized by a pseudostratified cylindrical epithelium,
with a robust pankeratin and 8, 18, and 19 keratin expression, focal
vimentin expression, and apical CD 10 expression, similar to what
is proper of the normal human epididymidis. The epithelial layer of
ELITSs was surrounded by a thin layer of smooth-muscle cells. The

adjacent testicular parenchyma was atrophied and the rete testis
showed some associated degenerative lesions related to arterio-
sclerosis. The ELITSs are distinct from atrophic seminiferous tubules
with a Sertoli cell-only pattern and from the benign glandular tera-
tomatous component of an involution of a malignant testicular germ
cell tumor, the so-called burn-out germ cell tumor. Clinical and his-
topathological data suggest that this lesion represents a late Wolffian
differentiation similar to the initial segment of the epididymal duct,
which represents an unusual manifestation of the aging process.
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I ntratesticular cystic structures are frequently observed
in testicular tumors, including teratomas, dermoid cysts
(Broggi et al, 1991; Ulbright and Srigley, 2001), sex cord
stromal tumors (eg, juvenile granulosa cell tumor) (Nistal
et al, 1988; Harms and Kock, 1997), cystadenomas, and
sertoliform cystadenomas of the rete testis (Jones et al,
2000), and rete testis adenocarcinomas (Stein et al, 1994).
Simple or multilocular intratesticular cysts may be found
in the testes of fetuses or prepubertal children and are
considered congenital malformations of the rete testis, in-
cluding the so-called rete testis dysgenesis (Nistal and
Jimenez-Heffernan, 1997), and dysplasia of the rete testis
(Nistal et al, 1984). In adults, epidermoid cysts (Price,
1969; Shah et al, 1981), cysts of the tunica abugineawith
intratesticular growth (Nistal et a, 1989), and cystic trans-
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formation of the seminiferous tubules associated with tes-
ticular microlithiasis (Nistal et al, 2004) are benign cystic
lesions incidentally seen in autopsy or surgical testicular
specimens.

The recent approach of systematic echographic explo-
ration of the testesin all urological patients has increased
the frequency of intratesticular cystic lesion detection.
These cystic lesions are frequently located within or near
the mediastinum testis and include adenomatous hyper-
plasia of the rete testis (Nistal et al, 2003), cystic trans-
formation of the rete testis secondary to ischemic epidid-
ymal atrophy (Nistal et al, 1996b), pseudohyperplasia of
the rete testis (Ulbright et al, 1997), rete testis hyperplasia
with hyaline globules (Ulbright and Gersell, 1991), and
rete testis cystic transformation with calcium oxalate de-
posits associated with rena insufficiency (Nistal et al,
19964). However, to our knowledge, the presence of tu-
bular structures mimicking epididymal ducts inside the
testicular parenchyma has not been reported in the liter-
ature. In the present work, we describe the presence of
epididymis-like intratesticular tubular structures (ELITSSs)
that are morphologically and immunohistochemically
similar to the epididymal duct of normal men.
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Clinical and pathological data of the ELITSs*
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Rete Testis—
Intratesticular ~ Testicular-Associated Associated Epididymal-Associated General Pathology and
Case Age (y) Location Lesions Lesions Lesions Associated Lesions
1 75 Center Ischemic tubular hyaliniza-  Atrophy Efferent ducts focal atrophy Cirrhosis and hematemesis
tion Severe arteriosclerosis
Decreased Leydig cell
number
2 72 Periphery Obstructive focal tubular NPCCT Epididymal duct ectasia Massive mesenteric
hyalinization Intradiverticular stone in thrombosis
cauda epididymis Urinary bladder carcinoma
3 70 Center and  Ischemic focal tubular Microlithiasis ~ Efferent ducts focal atrophy Metastatic pancreatic
periphery hyalinization carcinoma
Decreased Leydig cell Severe arteriosclerosis
number
Hydrocele
4 73 Center Ischemic focal tubular Atrophy Efferent ducts focal atrophy Aortic aneurysm
hyalinization Microlithiasis ~ Microlithiasis in corpus and ~ Myocardial infarct
Decreased Leydig cell NPCCT in intradiverticular cauda  Severe arteriosclerosis
number epididymis
5 70 Center Ischemic focal tubular Atrophy Efferent ducts focal atrophy Metastatic lung epidermoid
hyalinization carcinoma
Decreased Leydig cell Severe arteriosclerosis
number
6 69 Periphery Obstructive focal tubular Atrophy Efferent ducts focal atrophy
hyalinization Epididymal duct ectasia

* ELITSs indicates epididymis-like intratesticular structures; NPCCT, nodular proliferation of calcifying connective tissue of the rete testis.

Materials and Methods

Six cases with ELITSs were found after retrospective review of
testes from 1442 autopsies of male adults and 271 surgical spec-
imens, obtained from 1994 to 2004 at the Pathology Department
at La Paz Hospital. Five cases were found in testes from autop-
sies and 1 case in testes from surgical specimens. The lesions
were bilateral in the 5 autopsied patients and unilateral in the
surgical case. Clinical data are presented in the Table.

For histological studies, al testes and epididymis were fixed
in buffered formalin for 24—48 hours. Three 2-mm-thick tissue
slices were obtained from each specimen for microscopic ex-
amination. Tissues were embedded in paraffin, serially sectioned
at 5 pm, and stained with hematoxylin and eosin, periodic acid-
Schiff stain (PAS), Alcian blue, Orcein, and Masson’s trichrome
stains. For immunohistochemical studies, the avidin-biotin-per-
oxidase complex method was used. The primary antibodies and
optimum dilutions used for these studies were 1) monoclonal
anti-human pankeratin AEL/AES3 antibody (Shandon Immunon,
Waltham, Pittsburgh, Pa), at 1:500 dilution; 2) monoclona an-
tikeratins 8, 18, and 19 antibody (Dakopatts, Glostrup, Denmark)
at 1:200; 3) monoclona anti-vimentin antibody (Progen, Hei-
delberg, Germany), at 1:200; 4) monoclonal anti-human smooth-
muscle actin antibody (Dakopatts), at 1:500; 5) monoclonal anti-
collagen type IV antibody (Euro-Diagnostica, Amhem, Sweden),
at 1:200, and 6) monoclonal anti-CD 10 antibody (Novocastra,
Newcastle, United Kingdom), at 1:20 dilution. The secondary
antibody was a goat anti-mouse (Zymed). The immunoreaction
was developed with diaminobenzidine (Sigma, St Louis, Mo),
and the sections were counterstained with Harris hematoxylin.
As negative controls, adjacent control sections were subjected to

the same immunohistochemical method, but the primary anti-
bodies were omitted. No positive staining was observed in these
control sections. For positive controls, 5 testes and epididymis
obtained from the autopsy of young patients who had not died
from endocrinological conditions or undergone treatment poten-
tially affecting spermatogenesis were used.

Results

Gross Pathology

Testicular size was decreased in all cases. In macroscopic
sections, the testicular parenchyma showed multiple ir-
regular areas of firm, white tissue alternating with normal
testicular tissue (Figure 1). The abuginea surface was
smooth, and a small hydrocele was found in all cases. No
macroscopic alterations were observed in the epididymis
and paratesticular tissues.

Histopathology

The lesions were found as groups of 4-8 tubular struc-
tures resembling the typical histology of the epididymal
duct intermingled between the seminiferous tubules. No
capsule or fibrosis reaction was associated with these in-
tratesticular tubular structures. In 6 testicular specimens,
these groups of tubular structures were located in the cen-
tral portion of the testis, proximally to the mediastinum
testis (Figure 2). In 4 specimens, the epididymis-like
structures were located at the periphery of the testicular
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parenchyma (Figure 3), although no contact with the al-
buginea capsule was noted. Both central and peripheral
lesions were found in 1 testis (case 3, Table). The tubular
diameter of the structures ranged from 60 pm to more
than 500 wm. The tubules were lined by a pseudostratified
epithelium of basal and cylindrical cells. The cylindrical
cells had elongated irregular nuclei with intranuclear eo-
sinophilic inclusions, clear cytoplasm, and stereocilia
(Figures 4 and 5). Neither mitoses nor cytological atypia
were seen in the epithelial cells. The lumen of these tu-
bular structures contained eosinophilic granular or fibrillar
material (Figure 4) strongly positive for PAS and Alcian
blue stains, but no cells were found within the lumen.

The tubules were surrounded by a well-defined tunica
propria that contained a thick basal lamina, variable
amounts of extracellular matrix, and several layers of
elongated myoid-like cells (Figures 4 and 17). These his-
tological features are similar to those of the epididymis
of normal adult men (see Figure 6 for comparison).

The testicular parenchyma surrounding the tubules
showed variable lesions related to aging. Seminiferous tu-
bules were completely hyalinized in cases 1, 3, and 5
(Figure 2), whereas in cases 2, 4, and 6, an irregular mo-
saic pattern consisting of hyalinized seminiferous tubules
intermingled with dilated seminiferous tubules with mod-
erate or intense atrophy of the germinal epithelium were
observed (Figure 3). Leydig cell numbers were decreased
in 4 out of the 6 cases and were normal in the other 2
cases, but no specific lesions of these cells were observed.
The small arteries located in the interstitium (the centrip-
etal intratesticular arteries) showed intense intimal fibrosis
in all cases.

The rete testis was atrophied in al cases. In 2 cases
(cases 2 and 4), it showed intracavity protrusions of par-
tially calcified connective tissue (not shown). Microliths
were observed in the rete testis of cases 3 and 4. Addi-
tionally, multiple microliths located within diverticular
formations in the epididymis were found in cases 2 and
4 (Table). In case 4, large, well-structured microliths were
observed within the ELITSs (Figure 7). Focal atrophy of
efferent ducts was seen in 5 out of 6 cases (Table).

Immunohistochemical study

All epithelial cells of ELITSs showed intense expression
of AEL/AES cytokeratins (all cytokeratin subtypes) (Fig-
ures 8 and 11). This staining is different from that of
normal caput epididymis (Figure 9), where only basal
cells exhibited a strong immunostain with AE1Z/AE3 cy-
tokeratin antibody, and more similar to the normal corpus
epididymis (Figure 10), where all epithelial cells stained
strongly. Similarly, keratins 8, 18, and 19 expression was
strong and homogeneous in the epithelial cells of the
ELITSs (Figure 12), similar to the staining of normal cor-
pus epididymidis (not shown).

The ELITSs were positive for CD10 (a mesonephros
derivatives marker) in the apical cytoplasm of the epithe-
lial columnar cells and the lumen material (Figure 13).
Similar CD10 immunoexpression is shown in the stereo-
cilia of the principal cells of normal epididymis (compare
Figures 13 and 14).

Vimentin expression (demonstrating mesodermal ori-
gin) was observed in some basal cells and in avery small
number of columnar cells of the ELITSs (Figure 15),
which is typical of norma human corpus epididymis
(compare Figures 15 and 16).

The basa lamina of the ELITSs gave an intense im-
munoreaction to collagen 1V (not shown). A strong im-
munoreaction to vimentin was observed in the tunica pro-
pria cells of the ELITSs (Figure 15). The epithelium of
ELITSs was surrounded by a thin layer of myoid-like
cells, strongly a-actin positive (Figure 17). The thickness
of this layer is more similar to that of normal caput epi-
didymidis (not shown).

Discussion

Differential Diagnosis—The ELITSs can be difficult to
distinguish from a well-differentiated benign glandular
teratomatous component of an involuted germ cell tumor,
the so called burn-out germ cell tumor (Azzopardi and
Hoffbrand, 1965), as both lesions are frequently surround-
ed by hyalinized seminiferous tubules. However, the ab-
sence of fibrosis, macrophages with hemosiderin-positive
bodies, and dystrophic calcification rules out the diag-
nosis of teratoma in a burn-out germ cell tumor in any of
the patients studied.

The mean age of the patients of this study was 71.5
years, the youngest being 69 years old. Most of the sem-
iniferous tubules in the proximity of ELITSs exhibited
atrophied germ cells, hyalinization, and decreased tubular
diameter with reduced Leydig cell numbers (cases 1, 3,
4, and 5). These characteristics are typical of seminiferous
tubules from aging men (Nistal and Paniagua, 1997). This
suggests that the ELITSs may be the result of an age-
related acquired process and not a congenital disease be-
cause, to our knowledge, it has never been found in fetal
or prepubertal testis.

Most patients described in this study suffered from se-
vere arteriosclerosis. We have found rete testis atrophy in
cases 1, 4, 5, and 6; nodular proliferation of calcifying
connective tissue in cases 2 and 4; and microlithic deposit
in cases 3 and 4. These features have been previously
reported in patients with decreased blood perfusion, in-
cluding arteriosclerosis (Nistal et al, 2003, 2004). Chronic
ischemia is related to the presence of hyalinized tubules,
and the ELITs have been found in the vicinity of such
tubules. The concomitant presence of ELITs and hyalin-
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ized tubules is probably just an unusual finding of the
aging process.

ELITSs Histogenesis—Several hypotheses may be pro-
posed, including origin in i) the rete testis, ii) tubuli recti,
iii) vagina epithelium, iv) seminiferous tubules, v) me-
sonephric and Wolffian ducts.

i) Origin in the Rete Testis. In 4 lesions, the ELITSs
were located in the central area of the testicular paren-
chyma, near the septal or mediastinal portion of the rete
testis, suggesting an origin in the rete testis. In addition
to the location, the epithelial cells of the ELITSs are his-
tologically very similar to the columnar cells found in the
normal rete testis, as well as those seen in cases with
adenomatous rete testis hyperplasia and rete testis pseu-
dohyperplasia (Nistal et al, 2003). Also, the presence of
associated pathologies of the rete testis in the current se-
ries, including nodular proliferation of calcifying connec-
tive tissue in cases 2 and 4 (not shown; Nistal and Pan-
iagua, 1989), suggests a possible origin of the ELITSs in
the rete testis. However, the ELITSs showed a pseudo-
stratified epithelium with a continuous layer of epithelial
basal cells that are not present in the rete testis. Addi-
tionally, the rete testis epithelium strongly coexpresses
keratins and vimentin (Kasper and Stosiek, 1989; Stosiek
et al, 1990), whereas most epithelial cells of the ELITSs

are vimentin negative. These data suggest another origin
of the ELITSs different than the rete testis.

ii) Tubuli Recti. Some of the ELITSs of the present
series are located in the central area of the testis that
contains the tubuli recti (Trainer, 1997), which are formed
by a single layer of keratin- and vimentin-positive mod-
ified Sertoli cells and a layer of myoid peritubular cells
(De Kretser et al, 1982). The occurrence of stereociliaand
the absence of vimentin expression in the ELITSs rules
out the possibility of an origin in the tubuli recti.

iii) Vaginal Epithelium. In three cases, the ELITSs
were located at the periphery of the testicular parenchy-
ma, near the tunica albuginea, suggesting an origin as
microcystic inclusions of the vaginal epithelium (Bryant,
1986). However, vagina derivatives are lined by a single
layer of sguamous or cubic cells expressing vimentin,
again discarding this possible origin.

iv) Seminiferous Tubules. The possible origin of
ELITSs in the seminiferous tubules is based on similar
tubule size and epithelial cell morphology to the epithe-
lium of the Sertoli cell-only pattern of atrophic seminif-
erous tubules of infertile men (Sigg and Hedibger, 1981).
However, the ELITSs exhibited strong keratin expression,
which is absent in postpubertal seminiferous tubules. In
addition, ELITSs epithelia cells were mostly vimentin

P

Figure 1. Morphological characteristics of ELITSs. Transversal section of the right testis (case 3) showing an irregular white fibrotic area (star) located
in the testicular parenchyma, near the mediastinum testis. The tunica vaginalis and tunica albuginea are thickened and the vaginal cavity contains a
gelatinous material.

Figure 2. Numerous well-defined intratesticular tubular microcystic structures (ELITSs) (stars) located in the vicinity of the rete testis (arrow) and
hyalinized seminiferous tubules (asterisk) (case 3). Hematoxylin and eosin.

Figure 3. ELITSs showing dilated tubules and intraluminal secretion (star). The tubules are lined by a pseudostratified epithelium and a thin muscular
layer. Note that some nearby seminiferous tubules show total sclerosis (asterisk) but others present Sertoli cells and partial germ cell differentiation
(arrow) (case 5). Hematoxylin and eosin.

Figure 4. High magnification of a tubule of ELITSs lined by a pseudostratified epithelium containing basal cells and columnar cells with stereocilia
and a fibrotic secretion in the lumen. The lamina propria is hyalinized and surrounded by a layer of myoid cells (case 5). Periodic acid-Schiff stain.
Figure 5. Close view of the ELITs epithelial characteristics, showing a highly filamentous cytoplasm and abundant stereocilia at the apical border.
The basal cell layer is discontinuous and the extracellular matrix shows abundance of collagen. Mason’s trichrome.

Figure 6. Corpus segment of a normal epididymal duct (control case), showing a pseudostratified epithelium with columnar cells with abundant
stereocilia and a cubic basal cell layer, surrounded by a thick layer of elongated myoid cells. Hematoxylin and eosin.

Figure 7. One tubule of ELITSs showing a large intraluminal microlith (arrow) (case 4). Hematoxylin and eosin.

Figure 8. Strong AE1/AE3 keratin expression in the epithelium of ELITSs (stars) and in the epithelial cells of the rete testis (arrow) (case 3). Diami-
nobenzidine and Harris’ hematoxylin.

Figure 9. AE1/AE3 keratin immunoexpression in normal caput epididymidis (control case), showing intense expression only in basal cells. Diamino-
benzidine and Harris’ hematoxylin.

Figure 10. AE1/AE3 keratin immunoexpression in normal corpus epididymidis (control case), showing intense expression in all epithelial cells. Dia-
minobenzidine and Harris’ hematoxylin.

Figure 11. Detail of AE1/AE3 keratin immunoexpression in the ELITSs epithelial cells, demonstrating a strong reaction in the basal and in the columnar
cells (case 3). Diaminobenzidine and Harris’ hematoxylin.

Figure 12. Keratins 8, 18, and 19 immunoexpression in the ELITSs epithelial cells, demonstrating a strong reaction in the basal and in the columnar
cells. Diaminobenzidine and Harris’ hematoxylin.

Figure 13. CD10 immunoexpression in the apical cytoplasm of the columnar cells of the ELITSs (case 5). Diaminobenzidine and Harris’ hematoxylin.
Figure 14. CD10 immunoexpression in the apical cytoplasm of the columnar cells of the normal corpus epididymis (control case). Diaminobenzidine
and Harris’ hematoxylin.

Figure 15. Vimentin expression in all basal cells but only in some columnar cells of the ELITSs epithelium, and also in the lamina propria fibroblastic
and myoid cells (case 5). Diaminobenzidine and Harris’ hematoxylin.

Figure 16. Irregular vimentin expression in basal and columnar cells of the epithelium of normal corpus epididymis (control case). Diaminobenzidine
and Harris’ hematoxylin.

Figure 17. Muscular actin expression in the myoid cell layer of the ELITSs, demonstrating a thin muscular layer. Diaminobenzidine and Harris’
hematoxylin.
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negative, which contrasts with the robust expression of
vimentin in normal and pathological Sertoli cells (Stosiek
et a, 1990). In our opinion, these immunohistochemical
differences, together with the absence of sperm in the
lumen of the ELITSs, discards the possibility of an origin
for the ELITSs from seminiferous tubules.

V) Mesonephric and Wolffian Ducts. The origin of
ELITSs from mesonephric and Wolffian vestigial rem-
nants is also feasible, as these remnants can mimic the
histology of the efferent, epididymal, or deferent ducts.
Embryonic remnants show a pseudoglandular or micro-
cystic appearance, consisting of several small tubules
lined by a cubic epithelium and lacking a muscular layer
(Nistal et al, 1987; Rosai, 1996). The presence of embry-
onal remnants is not a rare finding in prepubertal or adult
male genital organs. They are usually located in parates-
ticular regions, including the tunica vaginalis, epididymis,
spermatic cord, and hernia sacs, and appear very rarely
in the testicular parenchyma (Wollin et al, 1987; Satoh,
1991; Rosai, 1996; Steigman et al, 1999; O'Rahilli and
M{ller, 2001).

To determine if these structures originate from meso-
nephric or Wolffian remnants is very difficult, as these
types of structures have never been documented together
with ELITS in the testicular parenchyma. In rodents, ef-
ferent ducts and proximal epididymal regions derive from
the mesonephros, whereas the distal epididymal regions
derive from the Wolffian duct (Turner et al, 2003). How-
ever, it is not known if such developmental origins main-
tain from rodents to humans.

The mesonephric origin of the ELITSs is less probable,
as these structures histologicaly never resemble efferent
ducts, typical structures derived from the mesonephros in
humans. The fact that the epithelium of the ELITSs is
pseudostratified suggests that they are not similar to ef-
ferent ducts, which typically display a single epithelium.
The absence of keratin-negative clear cells, typical of ef-
ferent ducts (Regadera et al, 1993), from the epithelial
layer of all cases of ELITSs further suggests that they are
not originated from mesonephric remnants.

The histological pattern of the epithelium of the
ELITSs resembles most that of the corpus epididymis of
normal men. In the ELITSs, keratins immunostaining to-
gether with focal coexpression of vimentin filaments was
seen in epithelial columnar cells. There was also strong
keratin expression in the basa cells of the epithelium.
This immunohistochemical pattern is similar to that de-
scribed for the normal corpus epididymis (Palacios et al,
1993). In addition, the strong CD10 immunoexpression
observed in the stereocilia and apical cytoplasm of the
columnar cells of the ELITSs is similar to that found in
the same regions of the principal cells of the epididymal
epithelium, typical of Wolffian derivatives (Cerilli et al,
2003). However, the ELITSs are surrounded by a thin
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layer of a-actin-positive smooth muscle cells, similar to
that seen in the normal caput epididymis (Lopez and
Breucker, 1986; Palacios et al, 1993). Based on these re-
sults, we cannot clearly identify this pathological structure
as caput or corpus epididymidis. The ELITSs are patho-
logical features, with most epithelial cell characteristics
similar to corpus, but some tubule characteristics, such as
the small thickness of the myoid layer, similar to caput.
Still, these data support the hypothesis of a Wolffian or-
igin of the ELITSs, probably originated by a late differ-
entiation process. In our experience of more than 2500
autopsies from fetal and prepubertal men studied in the
last 30 years, we have never found a case of ELITSs.
This suggests that these structures are developed later in
life. However, the presence of isolated Wolffian duct-de-
rived cellsinside the testicular parenchyma of young men,
which may have not been detected by microscopy, cannot
be discarded.

In conclusion, our histological and immunohistochem-
ical data suggest that these intratesticular structures are a
benign lesion produced by a late differentiation process
of intratesticular Wolffian derivatives that represents an
unusual manifestation of the aging process.
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