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Abstract

Background: Adrenocortical carcinoma is a rare malignancy, with 43% being non-functional. These may arise from
adrenal rest anywhere in the embryonic pathway of the adrenal glands. In the context of extra-adrenal and
retroperitoneal tumors, the exact pathologic diagnosis is challenging. The case reported here, to the best of our
knowledge, is the seventh reported case of extra-adrenal non-functional adrenocortical carcinoma.

Case presentation: We report a case of extra-adrenal non-functional adrenocortical carcinoma in a 15-year-old
Persian boy who presented with an acute abdomen. He underwent surgical resection. Pathologic findings based on
immunohistochemistry and cellular morphology confirmed adrenocortical carcinoma. He was treated with mitotane
for 24 months. During a follow-up period of 30 months, no recurrence or metastases were found.

Conclusion: Despite the rarity of extra-adrenal adrenocortical carcinoma, presentation with an acute abdomen may
occur, and the tumor may be found anywhere in the adrenal embryonic pathway. On the other hand, tumor
behavior and prognosis in children may be different from what we expect in adults.
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Introduction
Adrenocortical carcinoma (ACC) is a rare malignancy
with an annual incidence of 1–2 in one million [1, 2].
Various hormone oversecretions can be detected in
40–60% of ACCs, leading to a wide range of clinical
presentations [1].
Functional tumors account for 57% of these tumors

and non-functional tumors make up the other 43% [2].
In non-functional tumors, 79% of the cases are reported
to be symptomatic. These symptoms are usually vague
chronic abdominal discomfort. Asymptomatic cases are
found incidentally during abdominal imaging or unre-
lated surgery [1]. Although most of the tumors arise

from the adrenal glands, there are also rare cases which
arise from the adrenal rest. Most of the adrenal rest tu-
mors are thought to be functional [3]. Non-functional
adrenal rest tumors are rare [3]. Adrenal rest may be
found in any anatomical site along the embryonic path-
way. Patients with this ectopic ACC usually present with
a mass effect, which is caused by tumor overgrowth, ne-
crosis, or hemorrhage.
Extra-adrenal non-functional ACC is an extremely rare

tumor with only six cases having been reported to the
best of our knowledge [3–8], and here we present the
seventh case. We try to explain the different aspects of
this kind of tumor, from pathology and diagnosis, to
management and prognosis.
This case is the first reported case of extra-adrenal

carcinoma, which presented with an acute abdomen,
making the diagnosis before laparotomy very difficult.
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Case presentation
Our patient was a 15-year-old Persian boy who was re-
ferred with an acute-onset right lower quadrant pain.
His symptoms started with a gradually worsening gener-
alized abdominal pain for 24 hours. Other symptoms
were anorexia, nausea, and vomiting. He had no remark-
able past medical, familial, and habitual history. He did
not take any medication previously. He was a student in
the fourth grade of middle school.
On examination he had tachycardia (pulse rate of 115

beats per minute) but all other vital sign parameters
were normal. An abdominal examination revealed severe
generalized abdominal tenderness with rebound tender-
ness and abdominal wall guarding. These findings
proved acute abdominal syndrome which necessitated
emergent laparotomy.
Ultrasonography reported a hypoechoic region adja-

cent to his gall bladder extending down to the lower
pole of his right kidney suggesting fluid collection. Intra-
abdominal fluid and a few lymph nodes in the right
lower quadrant with the greatest dimension of 12 mm
were also detected.
Laboratory tests revealed neutrophilic leukocytosis

(white blood cells of 23000/mm3) but electrolytes, blood
glucose, urea levels, and coagulation tests were found to
be in the normal range. An upright chest X-ray was nor-
mal without free air.
He underwent emergency midline laparotomy with the

diagnosis of an acute abdominal syndrome with suspi-
cion of a complicated acute appendicitis. During a
complete exploration, a circumscribed rubbery mass
(measuring 8 cm in greatest diameter) was detected in
the retroperitoneum at the medial side of the right kid-
ney, with no local invasion or adhesion. The mass had
been ruptured, and large amounts of bloody fluid were
found in his abdominal cavity. The rest of the abdominal
cavity exploration was negative. The tumor measured 8
cm in greatest diameter; it was resected completely.
Histopathologic examination revealed a neoplasm in

which the neoplastic cells were arranged in sheets.
There were medium to large polygonal cells with well-
defined faint eosinophilic cytoplasm and round nuclei.
Also, there were cells with clear cytoplasm. The stroma
contained a rich network of capillaries with foci of ne-
crosis and hemorrhage. In immunohistochemistry (IHC)
staining, the cells were diffusely positive for steroido-
genic factor 1 (SF-1), synaptophysin, and Melan A, fo-
cally for α-inhibin, and scattered S100 staining, but
were negative for cytokeratin (CK) AE1/AE3, chromo-
granin, and human melanoma black 45 (HMB45)
(Table 1). The results of histopathology and IHC were
consistent with ACC.
In postoperative metastasis workup, serum metanephr-

ine level, urine catecholamine, dexamethasone

suppression test, aldosterone level, and renin activity
were all within normal limits.
A computed tomography (CT) scan of his chest, abdo-

men, and pelvis with intravenously administered con-
trast revealed no adrenal mass or significant
lymphadenopathy. Normal appearing right adrenal gland
visualized in Fig. 1. Hyperparathyroidism was ruled out
by neck ultrasonography and by normal serum calcium,
phosphorous, and parathyroid hormone level. Following
a multidisciplinary board meeting, 2 weeks after the first
laparotomy, our patient underwent right adrenalectomy
through a right subcostal incision (anterior approach).
Pathology reported normal adrenal tissue with mild
hyperplasia in the adrenal medulla. He was discharged
with no unexpected event on postoperative day 4.

Table 1 Immunohistochemistry findings

Marker Interpretation

Pan cytokeratin AE1/AE3 Negative

SF-1 (steroidogenic factor 1) Diffusely positive

Synaptophysin Diffusely positive

Alpha inhibin Focally positive

Melan A Diffusely positive

PAX8 (paired-box gene) Negative

EMA (epithelial membrane antigen) Negative

Chromogranin Negative

S100 protein Positive in a few tumor cells

CD10 Negative

Vimentin Negative

Calretinin Positive

Ki-67 protein 6%

HMB45 (human melanoma black 45) negative

Fig. 1 Normal appearance of adrenal glands is evident in
postoperation computed tomography scan shown with arrow (after
tumor resection and before adrenalectomy)

Mirsharifi et al. Journal of Medical Case Reports          (2020) 14:107 Page 2 of 5



Mitotane (3 g/day divided dose) was started 3 weeks
after the operation and continued for 24 months.
Our patient continues to be disease-free after a follow

up of 30 months, with no significant clinical signs or
symptoms. He had monitoring CT scans at 6, 12, and
24months after surgery. The CT scans did not show any
evidence of recurrence. Since there were no signs of hor-
monal oversecretion, we did not perform any additional
hormonal laboratory testing for follow up.

Discussion
ACC is a rare malignancy with an annual incidence of
1–2 in one million [1, 2]. We presented the case of a 15-
year-old boy with an odd presentation of extra-adrenal
non-functional ACC. Although this type of tumor has
been reported before (Table 2), the presentation with
acute abdominal pain makes it unusual. He underwent
surgical resection of the tumor and right adrenalectomy.
Mitotane was administered for 24 months. In follow up
he had no recurrence in 30 months.
The diffuse area of necrosis and hemorrhage, and the

presence of more than 5% positive cells for Ki-67 immu-
nostaining suggest that our case was more probably an
ACC and not an adenoma. Adrenal adenocarcinoma is a
rare diagnosis and in 40–60% of cases, elevated adreno-
cortical steroid hormones are detected [1]. In non-
functional tumors, abdominal discomfort and pain is the
most frequent symptom, although almost 20% of non-
functional tumors are asymptomatic. Almost always,
ACCs arise from the adrenal gland, but, rarely, they may
arise from an adrenal rest [5, 7]. Adrenal rest may be

found in any anatomical site along the embryonic pathway
including celiac axis, genitalia, and broad ligaments [9].
The etiology of ACCs is not clear but it seems p53 mu-

tation has a role in children’s ACCs. This mutation may
predict cases with familial and carrier cases [10]. On the
other hand, transactivation region (human immunodefi-
ciency) ribonucleic acid (TAR (HIV) RNA) binding pro-
tein 2 (TARBP2) gene overexpression seems to be a
discriminating factor between ACCs and adenomas [11].
Abdominal pain due to tumor growth may happen, but

acute abdomen is a very rare presentation in ACC, al-
though there are a few cases that reported acute abdomen
as the presentation of pheochromocytoma [12–14]. ACC
cases reported with acute abdomen seem much less fre-
quent [15, 16]. As far as we are aware, there are no re-
ported cases of extra-adrenal ACC, which presented with
an acute abdomen. This presentation is thought to be
due to necrosis and hemorrhage or a ruptured tumor [13,
16]. Differential diagnoses of the masses in retroperito-
neum in pediatric patients are soft tissue sarcomas,
Wilms tumor arising from a kidney, or neuroblastoma.
The majority of ACCs can be differentiated from aden-

oma; however, a subset of cases may present a true diag-
nostic challenge. Weiss proposed prognostic criteria
based on the analysis of certain microscopic features,
such as nuclear anaplasia, mitotic rate, diffuse architec-
ture, necrosis, capsular invasion, venous invasion, and si-
nusoidal invasion. Some authors claimed that these
criteria are not fully applicable in adrenocortical tumors
of children [17]. The 5-year survival rate of ACC is re-
ported to be between 20 and 35% [18].

Table 2 Extra-adrenal non-functional adrenocortical carcinomas

Author(s) and
reference number

Age (year)
and sex

Size Location Management Follow up

Current case 15 M 8
cm

In retroperitoneum at the medial side
of the right kidney

Resection followed by mitotane NED at 30 m

Cornejo et al. [5] 51 M 10
cm

Pelvic mass arising within the soft
tissue between the prostate and
bladder

Resection followed by mitotane
and RT

NED at 9 m

Bani-Hani [4] 52 M 19
cm

Mass lying between spleen, stomach,
tail of pancreas, splenic flexure and
left kidney and adrenal gland

Resection NED at 25 m

Rodriguez et al. [6] 0.4 F 6
cm

Spinal cord at T10–L2 Laminectomy with gross total
resection

LR at 6 m s/p second gross total
resection, undergoing chemotherapy
(cisplatin, doxorubicin, etoposide,
mitotane) 5 m
postoperation

Goren et al. [3] 50 F 8
cm

Hilum of left kidney Radical nephrectomy NED at 12 m

Yokoyama et al. [7] 34 F 6.5
cm

Retroperitoneum Retroperitoneal mass between
right kidney and IVC resection

Resection NED at 120 m

Lee et al. [8] 61 M 13
cm

Right intrarenal Adjuvant chemotherapy (VAP;
vincristine, doxorubicin, and
prednisolone) with mitotane

NED at 3 m

F female, IVC inferior vena cava, LR local recurrence, M male, m month, NED no evidence of disease, RT radiotherapy, s/p status post
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Some correlation exists between the microscopic de-
gree of differentiation, proliferative activity measured by
counting mitoses, or assessing Ki-67 positivity and sur-
vival [19]. Proliferation rate as determined by Ki-67, or
mitotic count > 5/50 high-power field (HPF), in combin-
ation with necrosis have been validated as highly pre-
dictive of the outcome in carcinomas [20, 21] (Fig. 2).
In a study by Wieneke and colleagues on 83 patients

under 20 years of age, 74 cases were identified as carcin-
oma based on conventional criteria; whereas, in 23 pa-
tients, the malignant clinical behavior of a tumor was seen
[22]. For this reason, a new scoring system was proposed
for predicting the behavior of tumors in pediatric patients.
Wieneke et al. concluded that vena caval invasion, necro-
sis, and increased mitotic activity independently suggest
malignant features in patients under 20 [22]. Our case’s
tumor was low grade in histology regarding nuclear
morphology, as well as low Ki-67 index, and showed a fa-
vorable outcome in a 30-month postoperative period
concordantly.
Mitotane can be used as an adjuvant treatment for pa-

tients who have a high risk of recurrence. High-risk tu-
mors are defined as Ki-67 of more than 10% or R1
resection. It is important to be aware of the side effects
of mitotane, which mostly target digestive and neuro-
logic systems and adrenal insufficiency [1].
Although mitotane was administered, our patient’s

long disease-free period may be related to the less ag-
gressive behavior of the tumor rather than to the adju-
vant therapy.

Conclusion
ACCs may present with an acute abdomen. This tumor
may be found anywhere in the adrenal embryonic path-
way. Although it has been suggested to start mitotane
for cases with lymph node metastasis, it seems to be ra-
tional to prescribe it in ruptured ACCs even with no
lymph node involvement or in extra-adrenal ACCs. Ma-
lignant features of adrenocortical tumors in histopatho-
logic findings should be interpreted cautiously in
pediatric tumors, because adult malignancy criteria may
not be applicable in children.

Abbreviations
ACC: Adrenocortical carcinoma; IHC: Immunohistochemistry; CT: Computed
tomography

Acknowledgements
We would like to show our gratitude to Ali Azimaraghi, MD, for the valuable
review he made on this research.

Authors’ contributions
AM had the major role in data collection, and writing and editing the
manuscript. MV performed histological and immunohistochemistry study
and revised the manuscript especially pathological parts. ES participated in
data collection and writing the case presentation part. AG performed the
surgery and followed the patient in postoperative period and made a
revision. SN performed the imaging review and analysis. The authors read
and approved the final manuscript.

Funding
There is no specific source of funding in any stage of preparing manuscript.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analyzed during the current study. Para clinic data which is referred to in
the case presentation is available on request from the corresponding author.

Fig. 2 Immunohistochemistry for steroidogenic factor 1 (a) and synaptophysin (b) as well as Melan A (c) shows diffuse nuclear and cytoplasmic
positive reactions respectively. α-inhibin positivity was focal (d) 3,3'-diaminobenzidine staining × 400

Mirsharifi et al. Journal of Medical Case Reports          (2020) 14:107 Page 4 of 5



Ethics approval and consent to participate
Although there is no ethical issue in reporting of this case, ethical approval
from the appropriate ethical committee is provided.

Consent for publication
Written informed consent was obtained from the patient’s legal guardian
(his father) for publication of this case report and any accompanying images.
A copy of the written consent is available for review by the Editor-in-Chief of
this journal.

Competing interests
The authors declare that they have no competing interests in any part from
the treatment process to writing the manuscript. The chemotherapy agent –
mitotane – may raise suspicion of conflict of interest, but we declare we
have no conflict of interest with the company producing this medication,
and this medication is the standard of treatment in this case and its use is
inevitable.

Author details
1Department of General Surgery, Research Center of Surgical Outcomes and
Procedures, Shariati Hospital, Tehran University of Medical Sciences, Tehran,
Iran. 2Cell-Based Therapies Research Center, Digestive Disease Research
Institute, Shariati Hospital, Tehran University of Medical Sciences, Tehran, Iran.
3Department of Radiology, Shariati Hospital, Tehran University of Medical
Sciences, Tehran, Iran.

Received: 7 December 2019 Accepted: 25 May 2020

References
1. Wandoloski M, Bussey KJ, Demeure MJ. Adrenocortical Cancer. Surg Clin N

Am. 2009;89(5):1255–67.
2. Mihai R, Farndon JR. Chapter 64 - Surgical Embryology and Anatomy of the

Adrenal Glands. In: Clark OH, Duh Q-Y, Kebebew E, editors. Textbook of
Endocrine Surgery. 2nd ed. Philadelphia: W.B. Saunders; 2005. p. 557–70.

3. Goren E, Engelberg IS, Eidelman A. Adrenal rest carcinoma in hilum of
kidney. Urology. 1991;38(2):187–90.

4. Bani-Hani KE. Primary non-functional extra-adrenal adrenocortical
carcinoma. Saudi Med J. 2003;24(3):301–4.

5. Cornejo KM, Afari HA, Sadow PM. Adrenocortical Carcinoma Arising in an
Adrenal Rest: a Case Report and Review of the Literature. Endocr Pathol.
2017;28(2):165–70.

6. Rodriguez FJ, Scheithauer BW, Erickson LA, Jenkins RB, Giannini C. Ectopic
low-grade adrenocortical carcinoma in the spinal region:
immunohistochemical and molecular cytogenetic study of a pediatric case.
Am J Surg Pathol. 2009;33(1):142–8.

7. Yokoyama H, Adachi T, Tsubouchi K, Tanaka M, Sasano H. Non-functioning
Adrenocortical Carcinoma Arising in an Adrenal Rest: Immunohistochemical
Study of an Adult Patient. Tohoku J Exp Med. 2013;229(4):267–70.

8. Lee JH, Choi YD, Cho NH. An Intrarenal Adrenocortical Carcinoma Arising in
an Adrenal Rest. J Pathol Transl Med. 2018;52(6):416–9.

9. Arai K, Muro H, Suzuki M, Oba N, Ito K, Sasano H. Adrenal rest tumor of the
liver: A case report with immunohistochemical investigation of
steroidogenesis. Pathol Int. 2000;50(3):244–8.

10. Wasserman JD, Novokmet A, Eichler-Jonsson C, Ribeiro RC, Rodriguez-
Galindo C, Zambetti GP, et al. Prevalence and Functional Consequence of
TP53 Mutations in Pediatric Adrenocortical Carcinoma: A Children's
Oncology Group Study. J Clin Oncol. 2015;33(6):602–9.

11. Caramuta S, Lee L, Ozata DM, Akçakaya P, Xie H, Höög A, et al. Clinical and
functional impact of TARBP2 over-expression in adrenocortical carcinoma.
Endocr Relat Cancer. 2013;20(4):551–64..

12. Counselman FL, Brenner CJ, Brenner DW. Adrenal pheochromocytoma
presenting with persistent abdominal and flank pain. J Emerg Med. 1991;
9(4):241–6.

13. Suresh RM, Lokesh HC, Harsha BS, Chandana SS. Pheochromocytoma
Presenting with Acute Abdomen. J Assoc Physicians India. 2016;64:89–90.

14. Hatada T, Nakai T, Aoki I, Gondo N, Katou N, Yoshinaga K, Nakasaku O,
Utsunomiya J. Acute Abdominal Symptoms Caused by Hemorrhagic
Necrosis of a Pheochromocytoma: Report of a Case. Surg Today. 1994;24(4):
363–7..

15. Symeonidis D, Chatzinikolaou I, Koukoulis G, Mamaloudis I, Tepetes K.
Adrenocortical carcinoma presenting with signs of acute abdomen. Case
Rep Surg. 2013;2013:132726.

16. McDougal WS. Ruptured Adrenocortical Carcinoma as a Cause of Paediatric
Acute Abdomen. J Urol. 2005;173(3):984.

17. Dehner LP, Hill DA. Adrenal Cortical Neoplasms in Children: Why So Many
Carcinomas and Yet So Many Survivors? Pediatr Dev Pathol. 2009;12(4):284–
91.

18. Luton J-P, Cerdas S, Billaud L, Thomas G, Guilhaume B, Bertagna X, et al.
Clinical Features of Adrenocortical Carcinoma, Prognostic Factors, and the
Effect of Mitotane Therapy. N Engl J Med. 1990;322(17):1195–201.

19. Giordano TJ. The Argument for Mitotic Rate-based Grading for the
Prognostication of Adrenocortical Carcinoma. Am J Surg Pathol. 2011;35(4):
471–3.

20. Duregon E, Cappellesso R, Maffeis V, Zaggia B, Ventura L, Berruti A, et al.
Validation of the prognostic role of the “Helsinki Score” in 225 cases of
adrenocortical carcinoma. Hum Pathol. 2017;62:1–7.

21. Duregon E, Molinaro L, Volante M, Ventura L, Righi L, Bolla S, et al.
Comparative diagnostic and prognostic performances of the hematoxylin-
eosin and phospho-histone H3 mitotic count and Ki-67 index in
adrenocortical carcinoma. Mod Pathol. 2014;27:1246.

22. Wieneke JA, Thompson LDR, Heffess CS. Adrenal Cortical Neoplasms in the
Pediatric Population: A Clinicopathologic and Immunophenotypic Analysis
of 83 Patients. Am J Surg Pathol. 2003;27(7):867–81.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Mirsharifi et al. Journal of Medical Case Reports          (2020) 14:107 Page 5 of 5


	Abstract
	Background
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

