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ABSTRACT

Objective: To study the incidence and relevance of ectopic adrenal tissue in pediatric patients who underwent groin surgical
explorations.
Materials and Methods: We studied 1120 patients with groin surgical explorations during a period of 8 consecutive years.
Patients’ clinical data and histological findings were analyzed.
Results: We found ectopic adrenal tissue in 13 patients in 1120 groin surgical exploration (1.16%). Of the 13 cases, 5 were
diagnosed as having undescended testes, 6 inguinal hernia and 2 communicating hydrocele. Median age at diagnosis was
5.6 years. Histological sections showed adrenal cortical tissue with no medulla present.
Conclusion: Based on the clinical implications of those adrenal rests it is mandatory the removal of this ectopic tissue
whenever encountered during surgical interventions in the groin region in children.
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INTRODUCTION

Ectopic adrenal tissue along the spermatic
cord is a rare diagnosis in childhood. Since
Morgagni´s first description in 1740, only 95 additional
cases have been reported in the available English lit-
erature, most of them in pediatric patients. Overall
incidence in different studies varies from 1% to 9.3%
of the patients who underwent groin surgical explo-
rations (Table-1). Adrenal cortex rests may undergo
hyperplasia in patients with increased adrenocortico-
tropic hormone (ACTH) production and potentially
malignant neoplasm.

We report thirteen cases of accessory adrenal
located in the spermatic cord. The clinical and surgi-

cal implications of this uncommon anomaly are dis-
cussed and a through review of the literature is made.

MATERIAL AND METHODS

From April 1997 to March 2005, we studied
1120 pediatric patients under 14 years of age, who
underwent surgical groin exploration for undescended
testes, communicating hydrocele or inguinal hernia.
We reviewed the clinical charts of patients encoded
as having ectopic adrenal in the database of our de-
partment.

The surgical operation for inguinal hernia,
communicating hydrocele and cryptorchidism were
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carried out using standard procedure opening the ex-
ternal oblique fascia and dissecting the spermatic
cord elements. No surgical efforts of more aggres-
sive cranial dissection of the spermatic cord were
made.

Data about operation performed, age, gender
and pathological characteristics of the nodules were
recorded. All the pathological tissue founded along
the spermatic cord were analyzed by the pathology
department of our hospital and confirmed as ectopic
adrenal cortical rests using the hematoxylin-eosin
stain.

Data were registered using Microsoft Excel®

database and analyzed using SPSS® 11.0 software.
The chi-squared statistical test was used for compari-
son of incidence between diagnostic groups with p
value < 0.001.

RESULTS

We found ectopic adrenal tissue in 13 patients
of 1120 groin surgical exploration (1.16%). All the
cases were boys with none detected in girls. No cases
of bilateral nodules were demonstrated in patients sub-
mitted for bilateral procedures. Of the 13 cases, 5 were
diagnosed as having undescended testes, 6 inguinal
hernia and 2 communicating hydrocele. Median age
at diagnosis was 5.6 years (range 2 to 10 years). There
was no statistically significant difference concerning
the incidence in the diagnostic groups studied (p =
0.37).

All the nodules were located along the
spermatic cord in proximity to the deep inguinal
ring embedded in the cremasteric fibers near the
deferens. The appearance of the ectopic adrenal tis-
sue was similar in all the patients: a small in size
(< 3 mm) bright yellowish soft nodule clearly dif-
ferent in color and consistency from the fat (Fig-
ure-1).

Histological sections of the excised nodules
showed adrenal cortical tissue consisting of three lay-
ers of adrenal cortex (glomerulosa, fasciculata and
reticularis) with no medullary tissue present (Figure-
2). Two cases of focal calcifications were observed
(Figure-3).

Figure 1 – Intraoperative photograph during orchidopexy for
criptorchidism. Arrow and forceps tip marks the well-defined
yellow nodule.

Figure 2 – Histologic section with lipid rich cortical cells clearly
seen with no medullary tissue (HE, X150).

Figure 3 – Histologic section showing encapsulated adrenal cor-
tical tissue with focal calcification (HE, X50).
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COMMENTS

Aberrant adrenal tissue is not a rare finding
near the adrenal gland proper but the occurrence of
ectopic adrenal tissue in structures around the sper-
matic cord and testis is rather rare. In 1740, Morgagni
first described yellowish nodules resembling adre-
nal tissue adjacent to the main glands (1). Since then,
several accounts have been published locating ec-
topic adrenal tissue in various sites, most frequently

in relation to the kidney, but less than 100 cases have
been reported near the genital structures (Table-1).
Of these, approximately 80 cases have been de-
scribed in male genital structures in childhood (2-
34). Instead this low rate of incidence, probably this
entity is more frequent than we thought before, and
likely many cases like these have not been reported.
The lower incidence in girls is not easy to explain
but may reflect differences in underlying diagnosis
(29).

Table 1 –  Cases of adrenal rests in the structures around the testis reported in the available literature.

Authors and Year   Cases Reported        Location    Gender            Mean Age

McLennan (1919) (2) 06 pediatric cases Hernial sacs 4 M, 2 F No data
Gualtieri & Segal (1949) (19) 01 adult case Spermatic cord Male No data
Dahl & Bahn (1962) (3) 11 cases in infants Paratestis Males Infants
Schechter (1968) (1) 01 adult case Inguinal Male No data
Mininberg & Dattwyler (1973) (4) 01 case in a child Inguinal Male Newborn
Feldman et al. (1975) (5) 01 pediatric case Spermatic cord Male 10 y
Gutowski & Gray (1979) (23) 05 adult cases Inguinal Males No data
Anderson & McLean (1980) (13) 01 adult case Inguinal Male 53 y
Mares et al. (1980) (6) 12 pediatric cases Spermatic cord Males No data
Lodeville et al. (1981) (20) 01 adult case Genital Males No data
Landry (1982) (25) 01 adult case Paratesticular Male 30 y
Lambrecht & Kortmann (1983) (28) 01 pediatric case Inguinal Male 7 y
Brunning (1984) (22) 01 pediatric case Spermatic cord Male 5 y
Czaplick et al. (1985) (13) 02 adult cases Inguinal Males 18 y
Wolloch et al. (1986) (7) 01 case in a child Spermatic cord Male 9 y
Delmas & Dauge (1986) (17) 02 adult cases Spermatic cord Males 28 y
Ferro et al. (1988) (8) 13 pediatric cases Inguinal Males No data
Vestita et al. (1989) (9) 01 case in a child Spermatic cord Male 5 y
Miersch et al. (1989) (27) 01 adult case Spermatic cord Male 40 y
Benvenuti et al. (1991) (18) 01 adult case Perideferential Male 21 y
Roggia et al. (1991) (10) 01 pediatric case Perideferential Male 11 y
Litovka et al. (1991) (11) 01 case in a child Spermatic cord Male 3 y
Habuchi et al. (1992) (12) 01 pediatric case Spermatic cord Male 6 y
Roca et al. (1993) (26) 06 adult cases Spermatic cord Males No data
Okur et al. (1995) (33) 09 pediatric cases Spermatic cord Males 3.2 y
Basar et al. (1997) (24) 01 adult case Near testis Male No data
Ventura et al. (1998) (32) 01 adult case Spermatic cord Male 42 y
Savas et al. (2001) (31) 11 pediatric cases Inguinal region 8 M, 3 F No data
Oguzkurt et al. (2002) (30) 04 pediatric cases Hernial sacs 3 M, 1 F No data
Mari et al. (2004) (34) 01 adult case Spermatic cord Male 40 y
Sullivan et al. (2005) (29) 29 pediatric cases Spermatic cord Males No data
Actual Report (2005) 13 pediatric cases Spermatic cord Males 5.6 y
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Embriologically the adrenal develops from 2
primordia: the cortex arises from the mesoderm and
the medulla from ectoderm of the neural crest. The
primitive cortex is formed during the 4th and 5th
weeks from mesothelial cells formed between the
mesentery root and the developing gonad that prolif-
erate, separate and condense in the mesenchyma of
the dorsal abdominal wall. Another group of cells from
the same area is added to this later to form the defini-
tive cortex. Cells from the neural crest invade the
primitive cortex to form the medulla. Encapsulation
of the medulla occurs late in fetal development
(7,10,13). It is generally accepted that these adrenal
rests were due to mechanical separation and displace-
ment of portions of cortical tissue during migration
and descent of the sex glands in the male embryonic
development. They also may have a multiple primor-
dial origin from pluripotent cells in the original loca-
tions (13,14). Some heterotopic tissue remains in the
area of the adrenal gland near the kidney, but others
may migrate with the genitalia descent to the pelvis
and scrotum. Some authors estimated that these rests
may be present in 50% of newborns but most of them
become atrophic by adult life (1,15). Other organs in
which an accessory adrenal has been found are the
colon, pancreas, retroperitoneum, liver, broad liga-
ment and celiac plexus (7,16).

The pathologic appearance of this tissue is
characteristic. The findings consisted of a thin yellow-
ish nodule 1 to 5 mm in diameter embedded in cremas-
teric fibers (13). Adrenal rests situated far from the
original gland are composed entirely of cortical adre-
nal tissue with no evidence of medullary cells found in
these rests, but the more proximal may contain me-
dulla. Usually a capsule of connective tissue with small
blood vessels can be seen surrounding these nodules
(3). Of the three cortical layers, predominate the
fasciculata and glomerulosa. The reticularis layer is
usually seen only in older children (6).

Most cases of ectopic adrenal tissue in sper-
matic cord have been found incidentally during sur-
gical procedures (like herniotomy, orchiopexy, etc)
in the inguinoscrotal region (17,18). Examples of
heterotopic tissues in autopsies have been reported
in adults and children usually underneath the capsule
of the kidney (1-3,6,16).

The clinical implications of those rests are
essential in the surgical approach of the patients.
Some authors cite a compensatory functional hyper-
trophy of these tissues in rats and human beings in
which both adrenals were extirpated (1,6). In pa-
tients who have undergone bilateral adrenalectomy
due to pathologic ACTH production, compensatory
hyperplasia of the ectopic adrenal tissue may be re-
sponsible for the recurrence of the disease (7,10).
Another clinical aspect is the possibility of forma-
tion and development of malignant diseases in the
ectopic adrenal cells (13,19-21,34). Although the
occurrence of neoplasm in ectopic adrenal nodules
is far from common, pheochromocytoma, Leydig
cell’s tumor and adrenal adenoma has been reported
(21,29,35).

Based on these facts, we think that removal
of ectopic adrenal tissue in the spermatic cord would
be warranted whenever encountered during surgical
operations in inguinal region. It is very easy to excise
the adrenocortical ectopic tissue during the groin sur-
gery; however, meticulous dissection of the spermatic
cord should not be performed in order to avoid the
damage of the spermatic vessels and deferens. The
nodule is usually embedded in the cremasteric fibers
of the spermatic cord, very close to the deferens and
attached to the hernia sac and it is very simple to have
it dissected free without vascular injury. The lesion
of the deferens has not been reported in the litera-
ture. In agreement with others authors, we consider
that it is also important for urologist to keep in mind
the possibility that a nodule around the spermatic cord
may be ectopic adrenal tissue. It is reasonable to ex-
cise this nodule without jeopardizing the viability of
the spermatic cord structures.
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EDITORIAL COMMENT

Heterotopic or ectopic adrenal cortical tis-
sue (EACT) are found in the upper abdomen or any-
where along the path of descent of the gonads. The
locations where EACT can be found are: celiac axis
area (32%); broad ligament (23%); adnexa of the
testes (7.5%); kidney (subcapsular upper pole)
(0.1%-6%) and spermatic cord (3.8%-9.3%) (1,2).
These anatomic locations can be explained on an
embryologic basis given the close spatial relation-
ship between the developing kidneys and adrenal
glands. There are even bizarre anatomic sites where
one can find these EACT, such as: placenta, liver,
lung and intracranial cavity (1). Usually these adre-
nal rests are found incidentally during inguinal op-
erations and present macroscopically as bright yel-
low small nodules (1-5mm in diameter) and micro-
scopically as lipid rich cortical cells without a med-
ullary component (1-3). These rests have some clini-
cal significance as they may undergo marked hy-
perplasia in conditions associated with excessive
ACTH production, and occasionally may give rise
to neoplasms. The overall incidence of EACT in
different studies varies from 1% to 9.3% in pediat-
ric patients. These big series in the literature stick
out the importance of recognizing and removing
these EACT, whenever encountered, owing to the
clinical relevance of these ectopies (2-5).
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