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Adrenal ectopy

Adrenal ectopy is the rare occurrence of adrenal tissue at abnormal locations with hernia sac being particularly
infrequent. 2-year-old male child with swelling in right inguinal region was diagnosed as reducible inguinal
hernia. Intraoperatively during hernia repair, the sac was identified with a thick yellow nodule adherent to it.
Separation of sac from cord structures along with high ligation of sac was done. The histopathological analysis of
abnormal tissue was consistent with ectopic adrenal cortical tissue. We conclude that abnormal tissue found

incidentally at inguinoscrotal surgeries should be removed, since ectopic adrenal tissue can potentially cause

morbidity in the future.

1. Introduction

Ectopic adrenal remnants are nodules of heterotopic adrenocortical
tissue, often discovered incidentally during surgical procedures con-
ducted for other reasons. This rare condition was first identified by
Morgagni in 1740 in the vicinity of the adrenal gland. The estimated
incidence is 1.7 to 3 %". It is frequently found in males during ingui-
noscrotal surgeries, commonly inguinal herniotomy and orchidopexy,
with reports of adrenocortical tissue located in the testes or along the
spermatic cord. Rare cases of adrenal ectopy have been documented in
females, including locations such as the para-ovarian area, fallopian
tubes, and broad ligament. The development of adrenal cortical tissue
originates from mesoderm that lies medial to the developing gonads.
Consequently, foci of this developing cortex usually accompany the
gonads as they descend and may get deposited along their path. In
contrast, the adrenal medulla arises from the neuroectoderm, making it
less likely to be part of this condition.? Clinical implications of ectopic
adrenal rest include the potential for malignant transformation, func-
tional hypertrophy of the ectopic tissue in patients who have undergone
bilateral adrenalectomy, and acute adrenal insufficiency following the
accidental removal of the sole ectopic adrenal tissue in patients who lack
normal adrenal glands.

2. Case report

A two-year-old male was brought by his parents due to a right

inguinoscrotal swelling that had been noticed one month before, with no
associated symptoms. On examination, a soft swelling was palpable in
the right inguinoscrotal region which was completely reducible, with no
skin changes or tenderness. It was diagnosed clinically as a right inguinal
hernia. The patient was taken to the operating room electively for a right
inguinal hernia repair. During the procedure, the hernial sac was care-
fully dissected off the spermatic cord structures. At this point, an
abnormal firm yellow nodule was observed along the hernial sac
[Fig. 1]. The hernia sac was ligated proximally at the deep inguinal ring.
A section of the hernia sac containing the abnormal nodule was sent for a
histopathological analysis. The patient had an uneventful recovery, and
he was discharged on the same day. The histopathological examination
of the specimen revealed a grey - brown firm nodule along the hernia
sac, measuring approximately 1 cm x 0.8 cm x 0.5 cm. The microscopic
examination showed a nodule composed of two distinct cell populations,
including multiple vacuolated, lipoid-rich cells resembling those of the
zona fasciculata, admixed with eosinophilic cells like those found in the
zona glomerulosa. This confirmed the diagnosis of ectopic adrenal tissue
adherent to the inguinal hernia sac [Fig. 2]. On follow up the patient did
not develop any clinical signs related to the excision of the ectopic ad-
renal tissue.

3. Discussion

Accessory adrenal tissue is a rare incidental finding that occur in 0.3
%-0.7 % of inguinal hernia repairs according to the literature.®* While
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Fig. 1. Intraoperative finding of a thick firm yellow nodule adherent to the hernia sac (arrows).

Fig. 2. High-power histology view showing large polygonal cells with distinct
cell membranes and eosinophilic cytoplasm (arrow).

common locations for ectopic adrenal tissue include the area around the
celiac axis and the kidneys, unusual locations such as the placenta, liver,
lungs, and intracranial cavity have also been documented. This sup-
portsthe theory that accessory nodules can develop in multiple sites
from pluripotent cells as well as accompany the gonads during their
descent leading to ectopic locations along the migratory pathway.>°
True heterotopia of the adrenal gland occurs when there is failure in
separation of the cortex, which develops from coelomic mesothelium at
7-8 weeks of gestation and is associated with incomplete descent of
cortical cells and descending gonads.”® Most cases demonstrate the
presence of these benign nodules in retroperitoneal area, which are
grossly round and yellow, measuring between 1 and 5 mm in diameter.’
Histological examination of these nodules typically exhibits immuno-
histochemical positivity for melanin A, inhibin, synaptophysin, and
calretinin, and high nuclear positivity for the antisteroidogenic factor 1.
They stain negative for chromogranin. Most of these nodules are
asymptomatic and simply diagnosed incidentally, and in most cases, the
tissue is hormonally inactive.'” However, there are reported cases in
which those ectopic nodules of adrenal tissue had clinical implications,
such as compensatory functional hypertrophy in patients who had un-
dergone bilateral adrenalectomy for pathological adrenocorticotropic
hormone production, or in individuals with congenital adrenal hyper-
plasia, which can lead to a recurrence of symptoms.' '3 Additionally,
there are reports of malignant transformation of ectopic adrenal tissue

into conditions such as adrenocortical carcinoma, pheochromocytoma,
Leydig cell tumor, and neuroblastoma, although its presence during
inguinal hernia surgeries has not been documented so far.'"'> These
aberrant cells may mimic a metastatic renal cell carcinoma, carcinoid
tumor, or malignant melanoma, highlighting the importance of aware-
ness to avoid misdiagnosis.'®'” Theoretically, true adrenal heterotopias
may be the only functioning adrenal glands, its removal could cause
adrenal insufficiency. ®Homeostatic endocrine mechanisms may get
disrupted if the tissue is hyperfunctional with suppression of hypotha-
lamic pituitary adrenal axis. Other anatomically aberrant specimens
encountered during hernial sac analysis may include various metastases,
endometriosis, bladder tissue, appendices, inclusions from Wolffian or
Miillerian remnants, along with mesothelial hyperplasia due to trauma
or inflammation.'® While excision of ectopic tissue is generally consid-
ered straightforward, routine intra-operative searches for these struc-
tures are discouraged, as they can risk disrupting the native anatomy.>’

4. Conclusion

Abnormal tissue found in an inguinal hernia sac should be removed,
since ectopic adrenal tissue can potentially cause morbidity in the
future, such as malignant degeneration.

CRediT authorship contribution statement

Nandini Sateesh Desai: Writing — original draft. Aditi Dalvi:
Writing — review & editing, Supervision. Sanjay Oak: Writing — review
& editing, Validation, Supervision, Data curation, Conceptualization.
Paras Kothari: Visualization, Supervision. Abhaya Gupta: Writing —
review & editing, Validation, Supervision, Conceptualization. Shahaji
Deshmukh: Conceptualization.

References

1. Schechter DC. Aberrant adrenal tissue. Ann Surg. 1968 Mar;167(3):421-426.
https://doi.org/10.1097,/00000658-196803000-00017. PMID: 5638527.

2. El Demellawy D, Nasr A, Samkari A, et al. Aberrant adrenocortical tissue in hernia
sac occurring in an adult: case report and review of the literature. Hernia. 2009 Dec;
13(6):659-662. https://doi.org/10.1007/510029-009-0501-6. PMID: 19367442.

3. Mares AJ, Shkolnik A, Sacks M, et al. Aberrant (ectopic) adrenocortical tissue along
the spermatic cord. J Pediatr Surg. 1980 Jun;15(3):289-292. https://doi.org/
10.1016/50022-3468(80)80139-4. PMID: 6103925.

4. Vaos G, Zavras N, Boukouvalea I. Ectopic adrenocortical tissue along the
inguinoscrotal path of children. Int Surg. 2006 May-Jun;91(3):125-128. PMID:
16845852.

5. Ketata S, Ketata H, Sahnoun A, et al. Ectopic adrenal cortex tissue: an incidental
finding during inguinoscrotal operations in pediatric patients Urol. Int. 2008;81(3):
316-319. https://doi.org/10.1159/000151411. Epub 2008 Oct 16. PMID:
18931550.

6. Sullivan JG, Gohel M, Kinder R. Ectopic adrenocortical tissue found at groin
exploration in children: incidence in relation to diagnosis, age and sex. BJU Int. 2005


https://doi.org/10.1097/00000658-196803000-00017
https://doi.org/10.1007/s10029-009-0501-6
https://doi.org/10.1016/s0022-3468(80)80139-4
https://doi.org/10.1016/s0022-3468(80)80139-4
http://refhub.elsevier.com/S2214-4420(25)00216-5/sref4
http://refhub.elsevier.com/S2214-4420(25)00216-5/sref4
http://refhub.elsevier.com/S2214-4420(25)00216-5/sref4
https://doi.org/10.1159/000151411

N.S. Desai et al.

10.

11.

12.

13.

Feb;95(3):407-410. https://doi.org/10.1111/j.1464-410X.2005.05310.x. PMID:
15679804.

. Anderson JR, Ross Mc, Lean AH. Ectopic adrenal tissue in adults. Postgrad Med J.

1980 Nov;56(661):806-808. https://doi.org/10.1136/pgmj.56.661.806. PMID:
7267489.

. Oguz F, Yildiz T, Beytur A, et al. Evaluation of children with inguinoscrotal ectopic

adrenal tissues. Turk J Med Sci. 2013;43(4):553-556. https://doi.org/10.3906/sag-
1206-25, 43:553-556.

. Tingi E, Ogah J. Ectopic adrenal rest cells of the fallopian tube: a case report and

review of the literature. J Obstet Gynaecol. 2018 May;38(4):578-579. https://doi.
org/10.1080/01443615.2017.1379063. Epub 2018 Jan 31. PMID: 29385841.
Uygun Ibrahim, Basuguy Erol, et al. Ectopic adrenal tissues at orchidopexy in
children: a case series. Pediatr Urol Case Rep. 2014;1(6):1-4. https://doi.org/
10.14534/PUCR.201468059.

Crocker Melissa K, Barak Stephanie. Use of PET/CT with cosyntropin stimulation to
identify and localize adrenal rest tissue following adrenalectomy in a woman with
congenital adrenal hyperplasia. J Clin Endocrinol Metabol. 2012 Nov;97(11):
E2084-F2089. https://doi.org/10.1210/jc.2012-2298, Epub 2012 Aug 17. PMID:
22904181.

Wilson Julian B, Zopey Mohan. High prevalence of adrenal remnant tissue in
patients undergoing bilateral adrenalectomy for Cushing’s disease. Horm Metab Res.
2021 Mar;53(3):161-168. https://doi.org/10.1055/a-1253-2854. Epub 2020 Oct
22. PMID: 33091942.

Claahsen-van der Grinten HL, et al. Ectopic adrenal rests in congenital adrenal
hyperplasia as a cause of androgen excess after adrenalectomy detected by pelvic

14.

15.

16.

17.

18.

19.

20.

Urology Case Reports 62 (2025) 103145

venous sampling. Case Rep Horm Res Paediatric. 2013;80(4):293-298. https://doi.
org/10.1159/000354659. Epub 2013 Oct 1. PMID: 24107716.

Normann T, Havnen J. Cushing’s syndrome in an infant associated with
neuroblastoma in two ectopic adrenal glands. J Pediatr Surg. 1971 Apr;6(2):
169-175. https://doi.org/10.1016/0022-3468(71)90313-7. PMID: 4325361.
Oshugi H, Takizawa N. Pheochromocytoma arising from an ectopic adrenal tissue in
multiple endocrine neoplasia type 2A. Endocrinol Diabetes Metab Case Rep. 2019 Oct
12;2019:19-73. https://doi.org/10.1530/EDM-19-0073. PMID: 31610522.

Sensu Sibel, Keser Sevinc Hallac. Original article-clinicopathological evaluation of
15 ectopic adrenal tissues. Arch Iran Med. 2021 Apr 1;24(4):301-305. https://doi.
org/10.34172/aim.2021.42. PMID: 34196190.

Resorlu B, Soygur T. Ectopic adrenocortical tissue in the spermatic cord in
association with testicular teratoma. J Ankara Univ Fac Med. February 2007;60(2):1.
https://doi.org/10.1501/Tipfak_0000000230.

Kassaby SS, Velilla RE. Adrenal cortical heterotopia in an inguinal hernia sac of an
adult: a case report and literature review. Human Pathol Case Rep. June 2017;8(C):
13-15. https://doi.org/10.1016/j.ehpc.2016.08.007.

Wang T, Vajpeyi R. Hernia sac: is histological examination necessary? J Clin Pathol.
2013 Dec;66(12):1084-1086. https://doi.org/10.1136/jclinpath-2013-201734.
Epub 2013 Jun 22. PMID: 23794497.

Senescende L, Bitolog PL. Adrenal ectopy of adult groin region: a systematic review
of an unexpected anatomopathologic diagnosis. Hernia. December 6 2016;20(6):
879-885. https://doi.org/10.1007/s10029-016-1535-1. Epub 2016 Sep 6 PMID:
27601037.


https://doi.org/10.1111/j.1464-410X.2005.05310.x
https://doi.org/10.1136/pgmj.56.661.806
https://doi.org/10.3906/sag-1206-25
https://doi.org/10.3906/sag-1206-25
https://doi.org/10.1080/01443615.2017.1379063
https://doi.org/10.1080/01443615.2017.1379063
https://doi.org/10.14534/PUCR.201468059
https://doi.org/10.14534/PUCR.201468059
https://doi.org/10.1210/jc.2012-2298
https://doi.org/10.1055/a-1253-2854
https://doi.org/10.1159/000354659
https://doi.org/10.1159/000354659
https://doi.org/10.1016/0022-3468(71)90313-7
https://doi.org/10.1530/EDM-19-0073
https://doi.org/10.34172/aim.2021.42
https://doi.org/10.34172/aim.2021.42
https://doi.org/10.1501/Tipfak_0000000230
https://doi.org/10.1016/j.ehpc.2016.08.007
https://doi.org/10.1136/jclinpath-2013-201734
https://doi.org/10.1007/s10029-016-1535-1

	Ectopic adrenal tissue in an inguinal hernia sac: A case report
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	CRediT authorship contribution statement
	References


