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Abstract
Adrenocortical carcinomas are rare but aggressive tumors that are frequently discovered as incidentalomas.
Secretory tumors often lead to endocrine abnormalities, namely cushingoid features, virilization, or
feminization. Non-functioning tumors, on the other hand, can be completely dormant with an insidious
course or cause malaise, weight loss, abdominal pain, etc. Biochemical testing must be pursued in all
patients with incidentalomas to detect pheochromocytoma, excess cortisol, or aldosterone secretion. In this
report, we describe the case of a 37-year-old man who was lost to follow-up for two years following
diagnosis with adrenal incidentaloma. This led to delayed diagnosis of adrenal carcinoma and eventual
mortality. Periodic surveillance of adrenal incidentalomas is therefore imperative for timely interception of
malignant lesions.
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Introduction
Adrenal incidentalomas are clinically inconspicuous lesions that are unexpectedly discovered during
diagnostic testing for an unrelated condition. Nonfunctioning tumors measuring less than 4 cm in greatest
diameter with computed tomography (CT) attenuation of less than 10 Hounsfield units (HU) generally do
not require intervention. Surveillance frequency can vary based on the annual growth rate and phenotypic
characteristics of the mass. Incidentalomas with indeterminate features on imaging require further testing
with contrast-enhanced (CE) CT, positron emission tomography (PET)-CT, or magnetic resonance imaging
(MRI). Of incidentalomas, 75% are non-functioning cortical adenomas, about 14% are functional, secreting
either cortisol or aldosterone, approximately 7% are pheochromocytomas, and the remainder (4%) are
primary adrenal cancers or metastases to adrenal glands [1]. The discovery of an adrenal mass should
prompt radiographic and biochemical testing aimed at discerning its malignant potential and secretory
function.

Adrenocortical carcinoma (ACC) is exceedingly rare, with an annual incidence of 0.5-2 patients per million
population [2]. Female individuals are more frequently affected. Survival rates vary considerably, ranging
from 15% to 85%, depending on the stage at which the cancer is diagnosed [3]. Lesions can be either
secretory or non-secretory. Non-functioning tumors are diagnosed later in the disease course due to the
absence of hormonally-mediated clinical symptoms. Treatment involves surgical resection followed by
adjuvant chemotherapy in certain cases. Here we discuss a case of a patient who presented with a large
painful abdominal mass and jaundice secondary to metastatic ACC.

Case Presentation
A 37-year-old man presented with a painful, right-sided abdominal mass and jaundice. The patient was
diagnosed with an adrenal incidentaloma two years ago when he was treated for nephrolithiasis. At that
time, the adrenal mass measured 1.2 cm with an unenhanced CT attenuation of 10 HU. Biochemical testing
at that time with overnight dexamethasone suppression test (DST), and plasma dehydroepiandrosterone,
metanephrines, renin, and aldosterone assays were negative. Periodic CT-based surveillance was
recommended but the patient was lost to follow-up for two years.

On presentation, the patient noted a two-month history of right-sided abdominal discomfort that had
acutely worsened the week prior and was associated with jaundice. CT scan with contrast revealed a right
adrenal mass measuring 14.6 x 9.4 x 9.3 cm in size with irregular margins and both solid and cystic
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components, in addition to multiple hepatic metastases. Pre and post-contrast attenuation values for the
adrenal mass were 41 and 67.5 HU, respectively, with an absolute and relative washout value of 35.8% and
14.1%, respectively. These findings, collectively, were highly concerning for adrenal carcinoma (Figures 1-3).

FIGURE 1: Pre-contrast CT revealing a large right adrenal mass (black
arrows)
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FIGURE 2: CT imaging showing multiple hypodense hepatic nodules
(black arrows) and a large right adrenal mass (white arrow) measuring
14.6 x 9.4 x 9.3 cm in size
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FIGURE 3: Post-contrast CT showing heterogenous enhancement of the
large right adrenal mass (black arrows)

The patient did not have clinical signs of hormonal hypersecretion. Serum bilirubin was 5.8 mg/dL.
Comprehensive biochemical testing was negative with morning cortisol: 60 ng/ml (normal range: 50 - 230
ng/mL), metanephrines 46 pg/mL (normal range: 12 - 60 pg/mL), normetanephrine 75 pg/mL (normal range:
18 - 110 pg/mL), dehydroepiandrosterone: 168 mcg/mL (normal range: 45 - 270 mcg/mL), and aldosterone to
renin ratio of 14 (normal < 20). Oncologic treatment of the adrenal carcinoma was deferred as the patient
was hemodynamically unstable on presentation with an elevated white blood cell count of 22K. Blood
cultures grew Escherichia coli.

The patient received aggressive fluid resuscitation and appropriate antibiotic therapy. Nonetheless, his
vasopressor requirements escalated and he developed severe acute kidney injury necessitating hemodialysis.
Five days into admission, he developed hypoxic respiratory failure and sustained cardiac arrest, requiring
intubation and mechanical ventilation. After a prolonged stay in the intensive care unit, the patient died of
multiorgan failure. 

Discussion
ACC is a rare malignancy with an estimated annual incidence of less than two cases per million population.
ACC, in various study populations, has been shown to account for up to 10% of cases of adrenal
incidentalomas. The prevalence of adrenal metastases in patients with known history of primary cancer can
be as high as 20% [4]. Malignancies likely to metastasize to adrenal glands include melanoma, and lung,
gastrointestinal, and renal cell carcinomas. Symptomatology of an incidentaloma varies based on tumor size
and functional status. Current literature states that incidentalomas greater than 4 cm in diameter are
associated with an increased risk for cancer. The risk for adrenal cancer is commensurate with tumor size.
Lesions less than 4 cm and between 4 to 6 cm have a low (<2%) to moderate (6%) risk for malignancy
respectively. Tumors measuring 6 cm or above have a markedly increased malignancy potential (> 25%). It is
important to take into account three-dimensional measurements of an incidentaloma as two-dimensional
assessments often underestimate the size and eventual malignancy risk. Another caveat is the consideration
of the patient’s age for estimation of cancer risk as benign incidentalomas are infrequent in patients aged
less than 40 years. Concern for malignancy exists in this subset even in the presence of small incidentalomas
(<4 cm) [4,5]. Close surveillance is therefore warranted in these cases.

Our patient had initially presented with a small incidentaloma and then was lost to follow-up for two years.
The tumor size in our case was larger than the mean tumor size reported in current literature as adrenal
carcinomas greater than 12 cm are uncommon. Functioning masses can result in Cushing syndrome,
virilization, or feminization depending on the type of hormone produced [6]. Non-functioning tumors can
either cause no symptoms or give rise to non-specific symptoms like malaise, abdominal discomfort, weight
loss, etc. Our patient had a non-functioning tumor that led to abdominal pain and jaundice due to its large
size and the presence of hepatic metastases, respectively. The lack of clinical and biochemical evidence of
hormonal excess delayed our patient’s diagnosis until the occurrence of hepatic metastases. 

DST and 24-hour urinary cortisol are tested to assess for Cushing syndrome. Plasma renin and aldosterone
levels should be checked in patients with hypokalemia and hypertension. Plasma or urinary metanephrines
and/or catecholamines levels help rule out pheochromocytoma, and serum estrogen, androgen or
dehydroepiandrosterone sulfate (DHEA-S) levels have diagnostic utility in cases with feminization or
virilization. Both CT and MR imaging are useful diagnostic tools for the surveillance and phenotypic
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characterization of adrenal lesions [7]. The presence of irregular margins, increased vascularity,
heterogeneity, and calcifications in an adrenal mass increase the likelihood of malignancy. Benign lesions
typically have an attenuation of less than 10 HU on unenhanced CT. Lesions with an attenuation greater
than 10 HU should be further evaluated with CE-CT, PET-CT, or MRI. Adenomas demonstrate early
enhancement and washout when measured at 60-90 seconds (early enhancement) and 10-15 minutes (late
enhancement) after contrast administration when compared with ACC. Absolute and relative washout of
more than 60% and 40% of contrast medium respectively is also suggestive of an adenoma. Previous
literature has shown that MRI-based qualitative analyses of the adrenal signal-intensity index and
quantitative estimation of the adrenal-to-spleen ratio were highly accurate with a pooled sensitivity and
specificity of 94% and 95% respectively. Additionally, PET-CT-based adrenal imaging can also reliably
differentiate between benign and malignant lesions, with sensitivity and specificity approaching 90% in
pooled analyses [8,9]. Biopsy is not recommended as it can’t reliably distinguish benign from malignant
lesions, and can occasionally lead to tumor seeding if the mass is malignant. Biopsy could be performed if
there is a high index of clinical suspicion regarding the presence of adrenal metastases and in cases where
histopathological confirmation could impact the treatment protocol [10]. 

The presence of clinical features suggesting hormonal excess or imaging features indicative of malignancy
warrant multidisciplinary involvement including an endocrinologist, surgeon, and radiologist. Functioning
tumors can be managed with an adrenalectomy. Non-functioning tumors with a benign imaging phenotype
can be surveilled annually for four years. During the surveillance period, if there is evidence of hormonal
autonomy, annual growth rate of ≥1 cm, or a size of ≥4 cm, surgical consultation should be obtained.
Surgical resection is the mainstay of treatment and is curative for localized ACC. Laparoscopic
adrenalectomy can be performed by experienced surgeons to resect masses less than 6 cm [11]. Open
adrenalectomy is recommended for adrenal cancers with evidence of local invasion or for masses greater
than 6 cm. Local recurrence and/or distant metastases occur in more than 50% of patients. Patients with
metastatic disease have limited treatment options with a five-year survival rate of 15%. Etoposide-
doxorubicin-cisplatin-mitotane (EDP-M) is the standard chemotherapy regimen for advanced ACC [12,13].
Transcatheter arterial chemoembolization (TACE) and bland transarterial embolization are deemed effective
options for the treatment of ACC-associated hepatic metastases [14-16]. Our patient unfortunately
developed multiorgan failure secondary to septic shock, precluding him from undergoing surgical resection,
adjuvant chemotherapy, and transarterial chemoembolization of liver metastases.

Conclusions
This case highlights the importance of close surveillance of adrenal incidentalomas. Comprehensive
hormonal workup must be pursued. Size is a strong predictor of malignant potential and a reliable risk
stratification tool. Surgical excision yields excellent outcomes in localized ACC; therefore, early detection is
important. Advanced ACCs require adjuvant chemotherapy. Transarterial embolization is a new, useful
therapeutic modality for treating hepatic metastases.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data:  Nikita Wadhwani, Daddy Liombo Mbiso, Junior Koke
Opanga, Jerry Nsimba Basolua, Serge Kakamba, Aurelien Siasia, Pascal M. Bayauli, Jean René M’Buyamba-
Kabangu, Simcha Weissman

Critical review of the manuscript for important intellectual content:  Nikita Wadhwani, Daddy Liombo
Mbiso, Junior Koke Opanga, Jerry Nsimba Basolua, Serge Kakamba, Aurelien Siasia, Pascal M. Bayauli, Jean
René M’Buyamba-Kabangu, Simcha Weissman

Concept and design:  John Bukasa Kakamba, Ayrton I. Bangolo, Shruti Wadhwani, Aaron Ngandu, Ben
Bepouka

Drafting of the manuscript:  John Bukasa Kakamba, Ayrton I. Bangolo, Shruti Wadhwani, Aaron Ngandu,
Ben Bepouka

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have

 

2024 Kakamba et al. Cureus 16(12): e76155. DOI 10.7759/cureus.76155 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Fassnacht M, Arlt W, Bancos I, et al.: Management of adrenal incidentalomas: European Society of

Endocrinology Clinical Practice Guideline in collaboration with the European Network for the Study of
Adrenal Tumors. Eur J Endocrinol. 2016, 175:G1-G34. 10.1530/EJE-16-0467

2. Bilimoria KY, Shen WT, Elaraj D, Bentrem DJ, Winchester DJ, Kebebew E, Sturgeon C: Adrenocortical
carcinoma in the United States: treatment utilization and prognostic factors. Cancer. 2008, 113:3130-6.
10.1002/cncr.23886

3. Kim Y, Margonis GA, Prescott JD, et al.: Nomograms to predict recurrence-free and overall survival after
curative resection of adrenocortical carcinoma. JAMA Surg. 2016, 151:365-73. 10.1001/jamasurg.2015.4516

4. Kebebew E: Adrenal Incidentaloma. N Engl J Med. 2021, 384:1542-51. 10.1056/NEJMcp2031112
5. Sturgeon C, Shen WT, Clark OH, Duh QY, Kebebew E: Risk assessment in 457 adrenal cortical carcinomas:

how much does tumor size predict the likelihood of malignancy?. J Am Coll Surg. 2006, 202:423-30.
10.1016/j.jamcollsurg.2005.11.005

6. Hatano M, Takenaka Y, Inoue I, et al.: Feminizing adrenocortical carcinoma with distinct histopathological
findings. Intern Med. 2016, 55:3301-7. 10.2169/internalmedicine.55.5912

7. Platzek I, Sieron D, Plodeck V, Borkowetz A, Laniado M, Hoffmann RT: Chemical shift imaging for
evaluation of adrenal masses: a systematic review and meta-analysis. Eur Radiol. 2019, 29:806-17.
10.1007/s00330-018-5626-5

8. Buitenwerf E, Berends AM, van Asselt AD, et al.: Diagnostic accuracy of computed tomography to exclude
pheochromocytoma: a systematic review, meta-analysis, and cost analysis. Mayo Clin Proc. 2019, 94:2040-
52. 10.1016/j.mayocp.2019.03.030

9. Kim SJ, Lee SW, Pak K, Kim IJ, Kim K: Diagnostic accuracy of (18)F-FDG PET or PET/CT for the
characterization of adrenal masses: a systematic review and meta-analysis. Br J Radiol. 2018, 91:20170520.
10.1259/bjr.20170520

10. Bancos I, Tamhane S, Shah M, et al.: Diagnosis of endocrine disease: the diagnostic performance of adrenal
biopsy: a systematic review and meta-analysis. Eur J Endocrinol. 2016, 175:R65-80. 10.1530/EJE-16-0297

11. Icard P, Goudet P, Charpenay C, et al.: Adrenocortical carcinomas: surgical trends and results of a 253-
patient series from the French Association of Endocrine Surgeons study group. World J Surg. 2001, 25:891-7.
10.1007/s00268-001-0047-y

12. Libé R, Borget I, Ronchi CL, et al.: Prognostic factors in stage III-IV adrenocortical carcinomas (ACC): an
European Network for the Study of Adrenal Tumor (ENSAT) study. Ann Oncol. 2015, 26:2119-25.
10.1093/annonc/mdv329

13. Fassnacht M, Terzolo M, Allolio B, et al.: Combination chemotherapy in advanced adrenocortical carcinoma .
N Engl J Med. 2012, 366:2189-97. 10.1056/NEJMoa1200966

14. Soga H, Takenaka A, Ooba T, et al.: A twelve-year experience with adrenal cortical carcinoma in a single
institution: long-term survival after surgical treatment and transcatheter arterial embolization. Urol Int.
2009, 82:222-6. 10.1159/000200804

15. Cazejust J, De Baère T, Auperin A, et al.: Transcatheter arterial chemoembolization for liver metastases in
patients with adrenocortical carcinoma. J Vasc Interv Radiol. 2010, 21:1527-32. 10.1016/j.jvir.2010.05.020

16. Wong E, Jacques S, Bennett M, Gorolay V, Lee A, Clarke S: Complete response in a patient with stage IV
adrenocortical carcinoma treated with adjuvant trans-catheter arterial chemo-embolization (TACE). Asia
Pac J Clin Oncol. 2018, 14:279-81. 10.1111/ajco.12759

 

2024 Kakamba et al. Cureus 16(12): e76155. DOI 10.7759/cureus.76155 6 of 6

https://dx.doi.org/10.1530/EJE-16-0467
https://dx.doi.org/10.1530/EJE-16-0467
https://dx.doi.org/10.1002/cncr.23886
https://dx.doi.org/10.1002/cncr.23886
https://dx.doi.org/10.1001/jamasurg.2015.4516
https://dx.doi.org/10.1001/jamasurg.2015.4516
https://dx.doi.org/10.1056/NEJMcp2031112
https://dx.doi.org/10.1056/NEJMcp2031112
https://dx.doi.org/10.1016/j.jamcollsurg.2005.11.005
https://dx.doi.org/10.1016/j.jamcollsurg.2005.11.005
https://dx.doi.org/10.2169/internalmedicine.55.5912
https://dx.doi.org/10.2169/internalmedicine.55.5912
https://dx.doi.org/10.1007/s00330-018-5626-5
https://dx.doi.org/10.1007/s00330-018-5626-5
https://dx.doi.org/10.1016/j.mayocp.2019.03.030
https://dx.doi.org/10.1016/j.mayocp.2019.03.030
https://dx.doi.org/10.1259/bjr.20170520
https://dx.doi.org/10.1259/bjr.20170520
https://dx.doi.org/10.1530/EJE-16-0297
https://dx.doi.org/10.1530/EJE-16-0297
https://dx.doi.org/10.1007/s00268-001-0047-y
https://dx.doi.org/10.1007/s00268-001-0047-y
https://dx.doi.org/10.1093/annonc/mdv329
https://dx.doi.org/10.1093/annonc/mdv329
https://dx.doi.org/10.1056/NEJMoa1200966
https://dx.doi.org/10.1056/NEJMoa1200966
https://dx.doi.org/10.1159/000200804
https://dx.doi.org/10.1159/000200804
https://dx.doi.org/10.1016/j.jvir.2010.05.020
https://dx.doi.org/10.1016/j.jvir.2010.05.020
https://dx.doi.org/10.1111/ajco.12759
https://dx.doi.org/10.1111/ajco.12759

	An Unusual Case of Acute Abdomen With Jaundice
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Pre-contrast CT revealing a large right adrenal mass (black arrows)
	FIGURE 2: CT imaging showing multiple hypodense hepatic nodules (black arrows) and a large right adrenal mass (white arrow) measuring 14.6 x 9.4 x 9.3 cm in size
	FIGURE 3: Post-contrast CT showing heterogenous enhancement of the large right adrenal mass (black arrows)

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


