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Abstract

Adrenocortical oncocytic neoplasm arising in ectopic adrenal tissue is a rare finding and 
presents as a unique diagnostic challenge. We report a case of a 26-year-old female who 
presented with vague left-sided abdominal pain and a large left retroperitoneal mass. She 
underwent exploratory laparotomy and resection of the mass and was diagnosed with 
extra-adrenal adrenocortical oncocytic carcinoma.
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Background

Adrenocortical carcinoma is a rare, typically aggressive cancer with an incidence of 0.7 
per 2 million cases annually [1]. Adrenocortical oncocytic neoplasm (AON) is a rare and 
diagnostically challenging subtype of adrenocortical tumours [2]. Most AONs are non-
functional and, therefore, are discovered incidentally or present with vague abdominal or 
back pain. AONs are diagnosed predominantly in females with an average age of 44 years 
at diagnosis [3]. We report a case of a 26-year-old female who presented with vague left-
sided abdominal pain and a large left retroperitoneal mass on CT, which was eventually 
diagnosed as extra-adrenal adrenocortical oncocytic carcinoma (AOC).

Case presentation

A 26-year-old Hispanic female presented to the Emergency Department (ED) with a 
2-day history of abdominal pain. She described her pain as dull, progressive and localised 
to the left abdomen.  She denied any changes to her usual state of health, especially 
with respect to her weight, appetite, nausea, vomiting or bowel habits. Her past medical 
history was insignificant. Last menstrual period was 2 weeks prior to presentation. Her 
vital signs and routine blood workup, including complete blood count and comprehensive 
metabolic panel, were all within normal limits. 
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She underwent a computerised tomography (CT) scan, which revealed a large 21 × 15 cm mass, which appeared to be abutting the left 
kidney, left renal vessels, distal pancreas and spleen (Figure 1). She was admitted for further workup. Tumour markers including CEA, CA19-9, 
AFP and CA-125 were all within normal limits. Hormonal workup, including plasma free metanephrines, 24-hour cortisol, renin, aldosterone 
levels, was unremarkable. She underwent a core needle biopsy of the mass. Despite review by pathologists across multiple institutions, the 
results remained inconclusive. A preliminary diagnosis of a non-functioning paragangliomas (PGL) was made after an electron microscopic 
review. Patient was empirically started on Doxazosin, a selective alpha-blocker, 2 mg at bedtime for 4 weeks preoperatively for presumed 
PGL. The patient was subsequently taken to the operating room for exploratory laparotomy. After careful dissection, the mass was seen lying 
anterior to the left kidney. There was a clear demarcation between the structures; there was no evidence of invasion into the left kidney 
or its vasculature, and the left adrenal gland was uninvolved. The mass was carefully dissected, preserving the left kidney, ureter and renal 
vasculature. Postoperative period was uneventful, and she was discharged on postoperative day 4.

Grossly, the mass measured 28 × 18 × 10.5 cm and weighed 2,250 grams (Figure 2). Histopathology revealed a diffuse sheet-like growth 
pattern with a compact eosinophilic cytoplasm throughout, resembling oncocytic cells (Figure 3). Immunohistochemistry showed multifocal 
positivity for pan-cytokeratin, SF1 and melan-A while SMA, desmin, HMB45, inhibin and calretinin were negative. The possibility of PGL 
was ruled out based on histopathological analysis of the specimen. After a consensus review by several pathologists at various institutions, 
the mass was eventually diagnosed as AOC on the basis of the microscopic appearance of oncocytic cells, atypical mitotic figures and high 
Ki-67 expression. Ki-67 expression was approximately 10%–15%, which is malignant per Helsinki system. A small focus of residual normal 
adrenal tissue was seen on the pathology supporting the diagnosis. As both adrenal glands were uninvolved, this carcinoma is believed to 
have originated from ectopic adrenal tissue. 

Figure 1. CT Abdomen (1A-Axial section and 1B-Coronal section) showing a 21 × 15 cm mass abutting the left kidney, left renal vessels, distal pancreas 
and spleen.

Figure 2. Gross specimen of the mass measuring 28 × 18 × 10.5 cm and weighing 2,250 g.
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Figure 3. Histopathology of the mass showing a diffuse sheet-like growth pattern with a compact eosinophilic cytoplasm throughout, resembling 
oncocytic cells.

Adjuvant chemotherapy was recommended based on the pathological diagnosis; however, the patient declined to receive any further treat-
ment. She is under surveillance and has had no evidence of recurrence at 30 months follow-up.

Discussion

AONs are an extremely rare subtype of adrenocortical carcinoma (ACC) that were first described in 1986 [4]. A total of 162 cases of AON 
have been reported in the literature till date [4]. Most of these tumours are discovered incidentally and are usually benign [5]. AONs do not 
have a specific age predilection, and the age at diagnosis ranges from 27 to 72 years [4]. They occur more frequently in females (F/M: 2.5/1) 
and on the left side [4]. AONs are classified as oncocytoma (AO), oncocytic neoplasm of uncertain malignant potential (AONUMP) and onco-
cytic carcinoma (AOC) [4]. Only 32 cases of AOC, including the current case, have been reported to date [4]. 

Ectopic adrenal tissue is relatively common existing in approximately 6% of the population [6, 7]. Since the adrenal gland is derived from 
primordial mesenchyme adjacent to the dorsal mesentery and urogenital structures, most of the ectopic adrenal tissue is found along this 
path of embryonic migration [6]. Cases of ACC have been known to occur in ectopic adrenal rests, but the presence of AOC in an ectopic 
adrenal tissue is rare. 

The clinical presentation of AOCs is usually due to mass effect on surrounding structures as only 17% of the oncocytic neoplasms are 
hormonally active [5]. Therefore, they can reach large sizes prior to diagnosis. Furthermore, AOC arising outside of conventional locations 
imposes additional diagnostic challenges, like the current case.

Unlike most adrenocortical malignancies, the size of the mass and the imaging findings on CT or MRI are not pathognomonic for AOC. 
Although the percentage washout on CT has been correlated to the differentiation of benign versus malignant AON [3], this finding does not 
have proven statistical significance and requires a high index of preoperative suspicion to draw a conclusion of AON amongst other adrenal 
tumours on CT. Fine needle aspiration and core biopsies are seldom helpful to define AON preoperatively [3, 4]. 

The workup of these oncocytic tumours is similar to adrenal incidentaloma. The final diagnosis is made after a histopathological assessment 
of the tumour.  On gross examination, AOCs are large, round, encapsulated, brown-yellow and well-circumscribed masses with an average 
diameter of 8 cm and a thin rim of the normal adrenal gland [4]. Microscopically, AOCs are characterised by diffuse proliferation of oncocytic 
cells, i.e., polygonal cells with abundant granular and eosinophilic cytoplasm, capsular and/or vascular invasion, necrosis and several mitotic 
figures [4].
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However, it should be emphasised that the determination of the oncocytic character of the tumour cells represents another diagnostic 
hurdle. One of the reasons for this is that the determination of oncocytic character is based on subjective morphological criteria [2]. Our 
case was no exception, thereby requiring consultation with various pathologists. Such diagnostic subjectivity is a major limitation to the use 
of a histoprognostic score [2]. Currently, AONs are classified based on the modified Weiss criteria, also known as the Lin–Weiss–Bisceglia 
(LWB) system, to elucidate their malignant potential [8], as this score does not include relatively more subjective histologic criteria, as in the 
original Weiss score [2]. According to the LWB system, AOC is characterised by the presence of one of the following three major criteria: 
mitotic rate >5/50 high-power field (HPF), atypical mitotic figures and/or venous invasion [8]. Recently, Helsinki score has been validated for 
ACC variants, in particular, the oncocytic variant [9]. This score includes the Ki-67 proliferation index, which has an independent prognostic 
value for AONs. Ki-67 is correlated with the mitotic index and is usually ≥5% for tumours graded malignant and ≤ 4% for borderline or benign 
tumours [8]. 

Regardless of the scoring, patients with AOC have a better prognosis when compared to the conventional adrenocortical carcinomas. Adre-
nocortical carcinomas are aggressive, with an estimated median survival of 8–32 months. AOC, on the other hand, has a comparatively 
favourable median survival of 58 months [1, 2].

AOC does not have well-established protocols regarding management given the limited data available on patient outcomes. Frequently, treat-
ment follows the same course as in conventional adrenocortical carcinoma [4, 5, 10]. An open or laparoscopic approach can be employed for 
ipsilateral adrenalectomy with or without concomitant nephrectomy, depending on the extent of the tumour. The goal is to obtain complete 
surgical resection (R0) often followed by adjuvant chemotherapy and tumour bed radiation, depending on the final pathological findings.

AONs have a reported recurrence rate of 16%, with most recurrences occurring within first 5 years [3]. There is no specific surveillance 
schedule for AONs, and most patients are followed according to a standard protocol for ACC. In addition, due to the rarity of AOC, there is 
currently no standardised neoadjuvant or adjuvant therapy. The most common chemotherapeutic agent used in both ACC and AOC is Mito-
tane, a derivative of the insecticide dichlorodiphenyltrichloroethane, with adrenolytic and cytotoxic activity [9]. Mitotane metabolites inhibit 
several enzymes in the adrenocortical steroidogenesis pathway, mainly CYP11A1 and CYP11B1. Its use in the treatment of AOC remains 
controversial given the different rates of tumour recurrence and hormonal activity compared to ACC [5, 11]. In our case, the patient declined 
to receive chemotherapy. She is under surveillance, and she has no evidence of recurrence at 30 months.

Conclusion

AOC are a rare clinical entity, with only 32 cases reported to date. The present case emphasises the multidisciplinary diagnostic challenges 
faced during detection of AOC as they do not have any radiological or clinical pathognomonic features, in addition to the ectopic location of 
the tumour in this case. Thus, oncocytic variants should be in the differential when dealing with tumours of unknown origin along the path of 
embryonic migration of the adrenals. LWB scoring or the recently validated Helsinki score is used to elucidate the malignant potential of ACC 
and AOC. Management is aimed at achieving an R0 surgical resection, followed by adjuvant chemotherapy and/or radiation.

Conflicts of interest

None.

Financial support/source of funding

None.

https://doi.org/10.3332/ecancer.2020.1135


Ca
se

 R
ep

or
t

ecancer 2020, 14:1135; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2020.1135 5

Authors’ contributions

The preparation, design and editing of the original draft were done by N.W. D.M. and D.K. reviewed and edited the manuscript. M.K. planned 
and supervised the project, editing and critical revision. All authors have read and approved the final version of the manuscript.

References

 1. Libé R (2015) Adrenocortical carcinoma (ACC): diagnosis, prognosis, and treatment Front Cell Dev Biol 3 45 https://doi.org/10.3389/
fcell.2015.00045 PMID: 26191527 PMCID: 4490795

 2. Renaudin K, Smati S, and Wargny M, et al (2018) Clinicopathological description of 43 oncocytic adrenocortical tumors: importance 
of Ki-67 in histoprognostic evaluation Mod Pathol 31(11) 1708–1716 Epub 2018 Jun 19 https://doi.org/10.1038/s41379-018-0077-8 
PMID: 29921900

 3. Kanitra JJ, Hardaway JC, and Soleimani T, et al (2018) Adrenocortical oncocytic neoplasm: a systematic review Surgery 164(6) 1351–
1359 Epub 2018 Jul 21. https://doi.org/10.1016/j.surg.2018.04.044

 4. Panizzo V, Rubino B, and Piozzi GN, et al (2018) Laparoscopic trans-abdominal right adrenalectomy for a large primitive adrenal onco-
cytic carcinoma: a case report and review of literature Am J Case Rep 19 1096–1102 Published 2018 Sep 15 https://doi.org/10.12659/
AJCR.910259 PMID: 30217968 PMCID: 6152586

 5. Mearini L, Del Sordo R, and Costantini E, et al (2013) Adrenal oncocytic neoplasm: a systematic review Urol Int 91(2) 125–133 Epub 
2012 Nov 8 https://doi.org/10.1159/000345141

 6. Anderson JR and Ross AH (1980) Ectopic adrenal tissue in adults Postgrad Med J 56(661) 806–808 https://doi.org/10.1136/pgmj.56.661.806

 7. Yousif M, Salih Z, and DeYoung B, et al (2016) Differentiating intrarenal ectopic adrenal tissue from renal clear-cell carcinoma Am J Clin 
Pathol 146(suppl_1) 320 https://doi.org/10.1093/ajcp/aqw159.091

 8. Bisceglia M, Ludovico O, and Di Mattia A, et al (2004) Adrenocortical oncocytic tumors: report of 10 cases and review of the literature 
Int J Surg Pathol 12 231–243 https://doi.org/10.1177/106689690401200304 PMID: 15306935

 9. Duregon E, Cappellesso R, and Maffeis V, et al (2017) Validation of the prognostic role of the “Helsinki Score” in 225 cases of adreno- 
cortical carcinoma Hum Pathol 62 1–7 https://doi.org/10.1016/j.humpath.2016.09.035

 10. Erickson LA (2018) Challenges in surgical pathology of adrenocortical tumours Histopathology 72 82–96 https://doi.org/10.1111/
his.13255

 11. Wong DD, Spagnolo DV, and Bisceglia M, et al (2011) Oncocytic adrenocortical neoplasms – a clinicopathologic study of 13 new cases 
emphasizing the importance of their recognition Hum Pathol 42(2011) 489–499 https://doi.org/10.1016/j.humpath.2010.08.010

https://doi.org/10.3332/ecancer.2020.1135
https://doi.org/10.3389/fcell.2015.00045
https://doi.org/10.3389/fcell.2015.00045
http://www.ncbi.nlm.nih.gov/pubmed/26191527
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4490795
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renaudin%252525252520K%25252525255BAuthor%25252525255D&cauthor=true&cauthor_uid=29921900
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smati%252525252520S%25252525255BAuthor%25252525255D&cauthor=true&cauthor_uid=29921900
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wargny%252525252520M%25252525255BAuthor%25252525255D&cauthor=true&cauthor_uid=29921900
https://www.ncbi.nlm.nih.gov/pubmed/29921900
https://doi.org/10.1038/s41379-018-0077-8
http://www.ncbi.nlm.nih.gov/pubmed/29921900
https://www.ncbi.nlm.nih.gov/pubmed/30037428
https://doi.org/10.1016/j.surg.2018.04.044
https://doi.org/10.12659/AJCR.910259
https://doi.org/10.12659/AJCR.910259
http://www.ncbi.nlm.nih.gov/pubmed/30217968
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6152586
https://doi.org/10.1159/000345141
https://doi.org/10.1136/pgmj.56.661.806
https://doi.org/10.1093/ajcp/aqw159.091
https://doi.org/10.1177/106689690401200304
http://www.ncbi.nlm.nih.gov/pubmed/15306935
https://doi.org/10.1016/j.humpath.2016.09.035
https://doi.org/10.1111/his.13255
https://doi.org/10.1111/his.13255
https://doi.org/10.1016/j.humpath.2010.08.010

