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SUMMARY : Adrenal cortical rests located outside the region of the embryonic or adult urogenital
tract are very rare. In addition to the unusual location of an adrenal cortical rest in the lesser peritoneal
space, an epithelial-lined (true) adrenal cyst originating from this heterotopic adrenocortical tissue is
described. During surgery, the loose connective tissue attachments to the stomach, spleen, and mesocolon
were easily dissected and a prominent vascular supply was not encountered. The inner surface of the cyst
was lined by a layer of cuboidal to columnar epithelium that was focally flattened or denuded. Covering this |
lining, frequent patches of adrenocortical tissue were noted all around the cyst. Immunohistochemistry
suggested a parenchymal origin for the inner lining cells, which stained strongly with vimentin. The cystic
lesion was identified as a glandular retention cyst arising from heterotopic adrenal cortical tissue.
Evidence is presented that epithelial retention cysts might develop in the adrenal cortical tissue, and for the
first time, in an adrenocortical rest.
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INTRODUCTION concepts.

Adrenal cortical heterotopias are not infrequent
and are found exclusively in association with
urogenital structures, owing to the close proximity
of the adrenal cortical primordia to the developing
gonad and to the mesonephric kidney,
embryologically (1, 2). In practice, accessory
(heterotopic) adrenocortical tissue is most often
encountered around the adrenal glands themselves
(2). Adrenal cortical rests located outside the region
of the embryonic m adult urogenital tract are very
rare (1, 3). Single cases have been reported in the
wall of the gallbladder (4), in the pancreas (5), in the
mediastinum (3), several cases in the liver (6,7) and
in the lung (8, 9). These rests were regarded as
bizzare occurrences that defied embryological

Adrenal cortical rests are usually incidental
findings during surgery or autopsy (2,5,10), and
pathological conditions originating from such
heterotopic adrenocortical tissue are extremely
rare. Under unusual circumstances, such tissue
takes on tumorous proportions (5,11). A single case
of a virilizing adrenal cortical neoplasm arising
ectopically in the thorax has been reported (12). For
the first time in the literature, this case report descri-
bes an epithelial-lined (true) cyst of heterotopic
adrenocortical tissue located in the lesser
peritoneal cavity. Actually, even adrenal cysts
located within the adrenal gland itself are
uncommon, the epithelial subgroup being the most
controversial as to its mode of origin (13-15). An
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epithelial cyst arising from heterotopic adrenal
cortical tissue may thus provide additional data for
the theories about the poorly understood
development of true adrenocortical cysts. The
possible etiopathogenetic mechanisms involved
and the diagnostic dilficulties are discussed.

CASE REPORT

A 32-year-old woman presented with back pain
and abdominal discomfort of six months' duration.
Previous medical history was insignificant and
systematic inquirv was unremarkable. Physical
examination revealed a large, nontender, fixated
mass deep in the epigastrium, slightly invading the
left hypochondrium. Other physical findings, and
routine laboratory investigations, were normal.
Abdominal ultrasound (US) showed a 14 x 12 cm
purely cystic mass medial and adjacent to the
spleen. Computerized tomography (CT) confirmed
the presence of the cystic lesion behind the
stomach, ventral to the pancreas, and medial to the
spleen, the adrenals and other abdominal and
retroperitoneal structures being normal (Fig. 1).
The organ from which the cyst originated could not
be identified. Intravenous urography revealed
normal renal outlines and collecting systems with a
slight pressure effect on the superior pole of the left
kidney. On angiography, upward displacement of
the splenic artery and downward displacement of
the left renal artery were noted. The splenic and
portal veins were patent, and the lesion was
avascular with slight delineation of its borders.

Fig - | : CT appearance of the large cystic lesion.
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At laparotomy, an apparent mass was seen (0
bulge from behind the greater gastric curvature.
Gastrocolic omentum was opened. and the cystic
mass was seen (o fill most of the lesser peritoneal
cavity (Fig. 2). Grossly, the cyst wall was thin and
membranous with scattered patches of yellowish
tissue. With a fine needle, some ycllowish. thin,
turbid fluid was aspirated from the cyst. Instant
cytological examination of this fluid sample
revealed no malignant cells. The cyst fluid was also
negative for echinococcus scolex and bacteria. The
cystic lesion was located on the transverse
mesocolon, and its loose connective tissue
attachments to the stomach, spleen, and mesocolon
were casily dissected. The dissection was
bloodless, and a prominent vascular supply was not
encountered. The cyst was totally excised. the
controversial operative diagnosis being a
mesenteric cyst.

Fig - 2: Operative view of the cyst following transection of the
gastrocolic omentum. The transverse mesocolon is reflected
caudally.

On gross examination, the specimen consisted
of a partially collapsed cystic lesion with an
irregular wall that contained scattered patches ol
yellowish tissue (Fig. 3). The clear, serous fluid
content lacked any clotted blood or amorphous
material. Histologically, the inner surface of the
cyst was lined by a layer of cuboidal to columnar
cells that were focally multilayered. flattened, or
denuded. Over this lining, a fibrous wall was
present. Scattered patches of adrenocortical tissue
were noted within and over the fibrous cyst wall.
This adrenocortical tissue and some lining cells



Fig - 3 : Gross view of the resected cystic lesion.

contained an intracellular yellow-brown pigment
consistent with lipofuscin. Some patches of the
adrenocortical tissue were well-differentiated to
demonstrate typical zones. In some sections, the
fibrous tissue predominated with a rather crowded
epithelial lining. This fibrous wall was purely
collagenous, and did not contain any elastic fibers
or smooth muscle, confirmed by Verhoef's elastic
and Masson's trichrome stains (components from
Merck, Darmstadt, Germany).

Immunohistologic studies on formalin - fixed,
paraffin - embedded sections were carried out with
antibodies that react with low or high molecular
weight cytokeratins (35 BH 11 and 34 BE 12,
DAKO, Santa Barbara, CA), factor VIII - related
antigen (DAKO), (1- antitrypsin (Biomeda, Foster
City, CA), epithelial specific antigen (Novocastra,
Newcastle, UK), or vimentin (Zymed, San
Francisco, CA). The lining cells were not stained by
any of these antibodies except for that against
vimentin. Vimentin reactivity was strong and
diffuse (Fig. 4). The pathological diagnosis was an
epithelial cyst arising in heterotopic adrenal
cortical tissue.

The postoperative course of the patient was
uneventful. Additional laboratory investigations
performed on the seventh postoperative day (after
the pathological diagnosis) and two months later
revealed comparable normal levels of 24-hour
urinary free cortisol and 17-ketosteroids, as well as
normal serum adrenocorticotropic hormone,
cortisol, androstenedione, estrogen, free
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Fig - 4 : Positive staining with vimentin was shared by the inner
lining cells of the cyst wall and some of the eccentric cells of the
heterotopic adrenocortical tissue (vimentin, x 400).

testosterone, and aldosterone levels. The patient
has been free of symptoms to the present.

DISCUSSION

In this study, we report a woman with clinical
evidence of a large intraabdominal cystic lesion,
which turned out to be an heterotopically located
adrenal cortical cyst. The evidence that this cystic
lesion was of adrenal origin was purely
pathological. Unfortunately, the surgical team did
not consider perioperatively that the cyst originated
from heterotopic adrenal cortical tissue, and a more
detailed analysis of the cystic fluid is thereflore
unavailable. The systematic inquiry and the
physical findings did not suggest a functioning
adrenal cortical lesion, although a complete
endocrine evaluation of the patient could be
provided only postoperatively.

Embryologically, the adrenal cortex is derived
from primordia of mesodermal origin arising in the
coelomic epithelium at the mesenteric root during
the sixth week of gestation (2). These primordia
develop medial to the developing gonad and
anterior to the mesonephric kidney. During early
development, the adrenal primordia are not
encapsulated. Adrenal cortical rests are believed to
arise when some cells derived from these
unencapsulated primordia migrate with the
developing gonad. Therefore, ectopic
adrenocortical tissue may be found along the path
of descent of or in association with the gonads (2, 5.
10). Common locations include the spermatic cord,
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the epididymis, the hilum of the testis or ovary, and
the fallopian tube. Rests found under the capsule of
the kidney, in the area of the celiac plexus, or within
the broad ligament are also easily explained (16, 17,
14). Nevertheless, accessory adrenal cortical tissue
has also been observed in a variety of antithetical
abdominal and pelvic sites, including the liver (6, 7,
18), gallbladder (4,, pancreas (5) and placenta (19).
The occurrence of adrenal cortical rests above the
diaphragm is exceedingly rare, and only three cases
have been reported in the literature (8, 9, 12). A
mediastinal foregut cyst containing an intramural
adrenal cortical rest was also reported by Wright
and Gillis (3). Such rare adrenal cortical rests
located outside the region of the embryonic or adult
urogenital tract were regarded as bizzare occurren-
ces that defied embryological concepts. Adrenal
medulla is, by definition, absent in these adrenal
cortical rests, and explained by the independent
origin of the medulla from the neural groove and its
relatively later migration into the adrenal gland
cortex (2). The term 'adrenocortical rest' also
excludes the rare cases of ectopia of the entire
adrenal gland, such as that reported to occur in the
cranium (20).

In our case, the location of the heterotopic
adrenal tissue below the pancreas and above the
transverse mesocolon defies embryological
concepts. The cyst originating from this
heterotopic tissuc lacked any attachments to the
neighboring organs, and the loose connective tissue
adhesions to the transverse mesocolon were easily
dissected. A definitive vascular supply that would
suggest a possible origin was also absent. It is worth
emphasizing that the cyst was not located within the
transverse mesocolon and its dissection did not
interfere with the integrity of the mesocolon.
Therefore, the explanation for the unusual location
of this lesion in the lesser peritoneal space is not
possible with conventional embryological theories.
In an attempt to explain intrathoracic adrenal
cortical rests, it was suggested that misplaced
mesothelial cells, which shared a common origin
with the primitive pleural mesothelial cells,
eventually differentiated to form these rests (8).
Wright and Gillis hypothesized that the
mesodermal primordia of adrenal cortical
heterotopias could become trapped within the wall
of the developing foregut and, as a result, become
incorporated within structures that are foregut
derivatives, such as the liver, gallbladder, and
pancreas (3). Thi= scheme could explain the rare
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cases of adrenocortical rests occurring in the chest
or abdomen, but not in the placenta. Nevertheless. a
possible random misplacement of come cells of the
mesodermal primordia of the adrenal cortex is
theoretically in accordance with the independent
location of the heterotopic cortical tissue in our
case. Far from being satisfactory, these statements
actually prove how little we really know about
heterotopias.

Although reports vary greatly as (o the actual
incidence of adrenal cortical rests, these rests are
almost always clinically silent and are usually
incidental findings at surgery or autopsy (2,4,10).
Pathological conditions originating from such
heterotopic adrenocortical tissue are extremely
rare. Adrenocytomegaly involving the cortical rest
located in the lung of a newborn, as well as both
orthotopic adrenals, was such a rare example (8).
Massive hyperplasia of testicular adrenal rests was
reported in a patient with Nelson's syndrome (11).
An adrenal cortical neoplasm attached to the
posterior pericardium was described by Medeiros
and coworkers to be the cause of virilization in a 44-
year-old woman (12). These interesting cases
deserved an unique place within the colorful
spectrum of human pathology, and they obfuscated
the already confusing area of heterotopic adrenal
tissue.

In addition to the unusual location of the adrenal
cortical rest in the lesser peritoneal space in our
patient, we are not aware of a similar case reported
previously of an adrenal cyst arising from a
heterotopic adrenocortical tissue. Actually, even
adrenal cysts located within the adrenal gland itself
are uncommon, and approximately 300 adrenal
cysts have been reported in the literature (13-15).
This number encompasses a heterogenecous group
of lesions of different etiologies that includes
endothelial-lined cysts, pseudocysts, parasitic
cysts, and epithelial - lined or true adrenal cysts (15,
21-23). Although beyond the scope of this article,
the reader should recall that endothelial cysts and
pseudocysts represent 80% of all adrenal cysts (24).
Endothelial cysts are the most common type, and
they can be further subdivided into a
lymphangiomatous and angiomatot:s group, with
the former being the more commen. They possess
an endothelial lining and may result from faulty
development with the isolation of small vascular
spaces, which can occasionally enlarge.
Pseudocysts have a pure fibrous lining and are



believed to result from infarction or hemorrhage
and subsequent clot organization within a normal
gland. The possibility of an infrequent hemorrhage
into a benign or malignant tumor appearing as a
cystic mass has also been emphasized (25).
Parasitic cysts represent another entity and are most
commonly echinococcal in origin. Epithelial-lined
or true cysts of the adrenal gland are the leasl
common. They have been further subdivided into
subgroups based on proposed theories of
pathogenesis: Glandular or retention cysts, cysts
arising within adrenal adenomas, and embryonal
cysts (26). An epithelial cyst lining of mesothelial
origin, analogous to the hypothesized pathogenesis
of primary splenic cysts, was also suggested by
Medeiros and coworkers (22). These are briefly
mentioned for an easy background necessary to
figure out the formation of an adrenal cortical cyst.

The cyst reported in this paper possessed a non
uniform epithelial cluster that closely resembled

the adrenal cortex. Therefore, the possibility of

origin from an embryonal rest appeared to be a
logical suggestion. The inner surface of the cyst
was lined by a layer of cuboidal to columnar
epithelium that was focally flattened or denuded.

Covering this lining, frequent patches of

adrenocortical tissue were noted all around the cyst.
Therefore, the histopathological differential
diagnosis should include all kinds of adrenocortical
cysts that were briefly mentioned above. First of all,
the presence of a cellular lining was inconsistent
with a pseudocyst, by definition. Also. there existed
no gross or histological evidence of a parasitic
(echinococcal) origin. The cyst wall contained no
elastic fibers or smooth muscle tissue, and the
cuboidal to columnar lining cells were not stained
by anti - factor VIII, all arguing against an
endothelium-lined cyst of vascular origin. With
these findings, the cyst was identified as an
epithelial (true) cyst of heterotopic adrenocortical
tissue, and a difficult differentiation between the
above mentioned subgroups of such epithelial cysts
was attempted. There is unfortunately very little
precedent in the literature that would mediate this
discussion. Besides, the pressure effect of the cystic
fluid on the very inner lining cells possibly
obscured their microscopical or
immunohistochemical differentiation.
Immunohistochemistry with low or high molecular
weight cytokeratin negativity was strong evidence
against a mesothelial origin, although an epithelial
membrane antigen positivity could not be obtained

in the same order. The celis also failed o stain with
antibodies to 0.l - antitrypsin, arguing againsi the
presence of residual histiocytic cells substituting
for the focally destructed lining cells of the cyst
lumen. Strong and diffuse staining with vimentin
suggested a parenchymal origin for the inner lining
cells. This vimentin positivity is a well - described
feature of zona glomerulosa cells, as well as
mesothelial cells that had been ruled out in our casc
by the failure to stain with antibodies (o
cytokeratins (2. 27). Positive staining with
vimentin was shared by the inner lining cells and
some of the eccentric cells of the heterotopic
adrenocortical tissue, resembling the cells of zona
glomerulosa. An embryonal cyst, on the other hand,
should have an epithelial lining foreign to the
adrenal cortex and arising from displaced
embryonic rests, such as ciliated or mucinous
epithelium (28). The present cyst lacked any
demonstrable feature to suggest an embryonal cyst,
although we cannot contradict this hypothesis
which has been exemplified by a single case in the
literature (28). No adenomatous changes were
noted within the surrounding heterotopic
adrenocortical tissue, either. A glandular retention
cyst, as a result, appeared to be a theoretical
possibility for the classification of this epithelial
cyst. The existence of glandular retention cysts has
been doubted on the grounds that adrenal cortex
cannot form acini (24). Other authors have
considered acini and microcyst formation as part of
the normal development of the adrenal cortex (29,
26). The transition from the normal adrenal cortex
into acinar formation and then cyst formation was
clearly demonstrated in two cases of adrenal cysts
reported by Ghandur-Mnaymneh and coworkers,
who suggested that epithelial retention cysts may
occur in the adrenal cortex as a recapitulation of the
normal embryonic development (26). The same
mechanism might apply to the cyst reported in this
paper. The adrenal cortical rest from which the cyst
originated probably represented a rather less
differentiated adrenocortical tissue and it facked a
prominent vascular supply. Still, other factors nced
to be defined that mediate the pathogenesis of such

epithelial cysts because adrenocortical

heterotopias are so common, while cysts
originating from these rests have not been reported
until now. The authors are aware that once the
histopathological differential diagnosis of an
epithelial adrenal cortical cyst is provided, any
further classification is only speculative.
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Nevertheless, the features of this cystic lesion
provided considerable evidence that epithelial re-
tention cysts could develop in the adrenal cortical
tissue, and for the first time, in an adrenocortical
rest.

In summary, an epithelial-lined (true) cyst of a
heterotopic adrenocortical tissue located in the
lesser peritoneal cavity is described. Its features
might provide additional insight into the possible
pathogenesis of some epithelial cysts of the adrenal
cortex, which has been poorly understood. The ab-
normal location of the heterotopic adrenal cortical
tissue and the very unusual true cystic lesion arising
from this rest combine to provide another example
of bizzare occurences that increase the breadth of
knowledge and imagination of clinicians and
pathologists.
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