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Abstract
Adrenocortical carcinoma (ACC) is a rare, highly malignant endocrine tumor, often associated with a poor
prognosis. Most patients who develop ACC are either children of ages 1-6, or adults in their fourth to fifth
decade of life. Individuals with a functional cortisol-secreting ACC frequently present with Cushing
syndrome. We report a case of an 18-year-old male who was found to have a large ACC tumor, with thrombus
extension into the inferior vena cava (IVC), after presenting with Cushing syndrome. ACC presents a
challenging scenario for physicians as surgical resection remains the only form of curative therapy, however,
despite such treatment many patients quickly develop metastases.
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Introduction
Adrenocortical carcinoma (ACC) is a rare, highly malignant endocrine tumor arising from the adrenal cortex,
with an annual incidence of one per million per year [1]. ACC can develop at any age but typically presents
in a bimodal distribution, either in childhood (1-6 years old) or in the fourth to fifth decade of life [2]. The
prognosis is generally poor, with five-year overall survival of less than 50%, and less than 20% in those with
metastatic disease [1]. Patients with ACC frequently present with Cushing syndrome, which can include
truncal obesity, diabetes, hypertension, easy bruising, and virilization [3]. Recent systematic reviews and
meta-analyses show a higher mortality and recurrence risk for cortisol-secreting ACCs, however, it remains
unclear whether this association is due to the negative effects of cortisol, whether cortisol-secreting ACCs
are simply a more aggressive subtype, or whether the cortisol is an independent prognostic marker
[4]. Effective management usually involves care from a multidisciplinary team, with surgical resection
representing the only curative treatment option [5]. Unfortunately, despite complete surgical resection,
nearly 80% of patients will develop local or distant recurrence [2].

Case Presentation
An 18-year-old male was referred to our hospital for further evaluation of lower extremity swelling. He had
also developed new acneic skin issues, hypertension, truncal obesity, temporal fullness, thickening of facial
hair, and skin striae involving the axillae, groin, and lower abdomen. A diagnosis of Cushing syndrome was
made after serum cortisol came back elevated with adrenocorticotropic hormone (ACTH) being decreased. In
Figure 1, a coronal section from his CT with contrast displays a large heterogeneous mass in the area of the
left adrenal gland, measuring 14.3 x 10.7 x 13.6 cm. In Figure 2, it can be appreciated that the mass is
surrounded by a significant number of collateral vessels, with tumor thrombus extending into the left renal
vein, gonadal vein (Figure 3), and the inferior vena cava (IVC) at the intrahepatic level. Collateral vessels can
also be seen around the kidney. No evidence of metastasis was identified. The primary lesion was suspicious
for ACC.
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FIGURE 1: CT scan shows a large heterogeneous mass in the area of
the left adrenal gland (red arrow), with numerous collateral vessels.
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FIGURE 2: CT scan showing tumor thrombus extending into IVC (red
arrow) and left renal vein (green arrow).
IVC: Inferior vena cava.
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FIGURE 3: CT scan showing tumor thrombus extending into a left renal
vein (green arrow) and left gonadal vein (blue arrow).

An open left radical adrenalectomy and nephrectomy with IVC thrombectomy were performed. Final
pathology was consistent with ACC of the left adrenal gland demonstrated by a Weiss score of 6. The
specimen included vascular invasion, caval thrombus, and 11 interaortal caval lymph nodes negative for
malignancy.

The patient recovered well from surgery. He subsequently received adjuvant radiation. While being
considered for mitotane therapy, the patient underwent repeat CT imaging three months postoperatively
and was found to have developed liver and distant metastases. After thorough consideration, he declined
palliative treatment and succumbed to his disease shortly thereafter.

Discussion
ACCs are devastating tumors that continue to burden patients with a very poor prognosis. Physicians
currently lack a strong method for early detection of these tumors, which may partially explain why most
ACC tumors are identified in advanced stages [6]. The majority of patients who develop ACC are females
(57.2%) who present with a primary malignancy and unilateral adrenal involvement [7]. ACC occurs slightly
more frequently on the left side (56.4%), however, the reason for this difference remains elusive [6].
Approximately 20% of patients present with at least one additional malignancy, which is believed to be
largely due to the association between ACC and many hereditary conditions, such as Beckwith-Wiedemann
syndrome and Li-Fraumeni syndrome [8].

ACC can present as either a functional or non-functional tumor, with each accounting for approximately
half of all cases [4]. Isolated cortisol-secreting tumors, similar to the one presented in this case, are the most
common functional subtype of ACC [1]. Additional subtypes include mixed hormone-secreting (25%),
isolated sex hormone-secreting (20%), and isolated aldosterone-secreting (7.9%) tumors [6]. Patients with
functional ACC tumors often present with symptoms secondary to excessive hormone secretion, such as
Cushing syndrome secondary to excess cortisol secretion demonstrated in this case. Patients with non-
functional ACC often present with complaints of abdominal or flank pain due to mass effect [6]. Another
presentation that is becoming more common with current advances in healthcare is the incidental discovery
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of the tumor on imaging done for unrelated reasons [7]. The final diagnosis relies on pathological
assessment and use of the Weiss score [9]. Scoring is based on evaluation of cellular architecture, the
nucleus, and observed invasion, where scores ≥3 indicate ACC [10].

Surgical resection remains the only curative treatment option for ACC [5]. Adjuvant therapies often include
local radiation therapy or adjuvant chemotherapy consisting of mitotane alone, mitotane with other
systematic chemotherapy, or multi-agent chemotherapy without mitotane [6]. Unfortunately, despite the
addition of such treatments, a recent population-based study of ACC found the median survival time of 14
months for patients diagnosed with ACC between 2005 and 2014 [7]. Given that many patients present with
advanced disease, often with thrombus extension into the IVC, management requires multidisciplinary
coordination, comprehensive pre-operative evaluation, and detailed surgical planning [5].

Conclusions
This case demonstrates a rare case of cortisol-secreting ACC with invasion into the IVC. ACC is an
aggressively malignant tumor with surgical resection as the only curative option. A substantial subset of
patients who develop ACC present with Cushing syndrome. Due to the aggressive nature of ACC, it is
important for physicians to be aware of such presentations so that early recognition and treatment can
begin. Despite resection, the large majority of patients go on to develop metastatic disease. These tumors
present a challenging scenario for physicians as current literature does not offer great insight into options
for the prevention or prediction of metastasis.

Additional Information
Disclosures
Human subjects: Consent 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 declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Jouinot A, Bertherat J: Management of endocrine disease: adrenocortical carcinoma: differentiating the

good from the poor prognosis tumors. Eur J Endocrinol. 2018, 178:R215-R230. 10.1530/EJE-18-0027
2. Fay AP, Elfiky A, Teló GH, et al.: Adrenocortical carcinoma: the management of metastatic disease . Crit Rev

Oncol Hematol. 2014, 92:123-132. 10.1016/j.critrevonc.2014.05.009
3. Ahmed AA, Thomas AJ, Ganeshan DM, et al.: Adrenal cortical carcinoma: pathology, genomics, prognosis,

imaging features, and mimics with impact on management. Abdom Radiol (NY). 2020, 45:945-963.
10.1007/s00261-019-02371-y

4. Vanbrabant T, Fassnacht M, Assie G, Dekkers OM: Influence of hormonal functional status on survival in
adrenocortical carcinoma: systematic review and meta-analysis. Eur J Endocrinol. 2018, 179:429-436.
10.1530/EJE-18-0450

5. Fairweather M, Lindeman B, Yang T, Wang J, Doherty G: Strategic surgical planning for resection of a large
adrenal cortical carcinoma. Art Surg. 2017, 1:1-5. 10.21037/aos.2017.11.04

6. Sada A, Asaad M, Bews KA, et al.: Comparison between functional and non-functional adrenocortical
carcinoma. Surgery. 2020, 167:216-223. 10.1016/j.surg.2019.04.066

7. Sharma E, Dahal S, Sharma P, Bhandari A, Gupta V, Amgai B, Dahal S: The characteristics and trends in
adrenocortical carcinoma: a United States population based study. J Clin Med Res. 2018, 10:636-640.
10.14740/jocmr3503w

8. Lerario AM, Moraitis A, Hammer GD: Genetics and epigenetics of adrenocortical tumors . Mol Cell
Endocrinol. 2014, 386:67-84. 10.1016/j.mce.2013.10.028

9. Lehr I, Gillis C, French C, Simmonds A, Organ M: Images - Oncocytic adrenocortical carcinoma: a rare tumor
variant. Can Urol Assoc J. 2020, 14:E45. 10.5489/cuaj.5967

10. Libé R: Adrenocortical carcinoma (ACC): diagnosis, prognosis, and treatment . Front Cell Dev Biol. 2015,
3:45. 10.3389/fcell.2015.00045

2021 Southall et al. Cureus 13(4): e14239. DOI 10.7759/cureus.14239 5 of 5

https://dx.doi.org/10.1530/EJE-18-0027
https://dx.doi.org/10.1530/EJE-18-0027
https://dx.doi.org/10.1016/j.critrevonc.2014.05.009
https://dx.doi.org/10.1016/j.critrevonc.2014.05.009
https://dx.doi.org/10.1007/s00261-019-02371-y
https://dx.doi.org/10.1007/s00261-019-02371-y
https://dx.doi.org/10.1530/EJE-18-0450
https://dx.doi.org/10.1530/EJE-18-0450
https://dx.doi.org/10.21037/aos.2017.11.04
https://dx.doi.org/10.21037/aos.2017.11.04
https://dx.doi.org/10.1016/j.surg.2019.04.066
https://dx.doi.org/10.1016/j.surg.2019.04.066
https://dx.doi.org/10.14740/jocmr3503w
https://dx.doi.org/10.14740/jocmr3503w
https://dx.doi.org/10.1016/j.mce.2013.10.028
https://dx.doi.org/10.1016/j.mce.2013.10.028
https://dx.doi.org/10.5489/cuaj.5967
https://dx.doi.org/10.5489/cuaj.5967
https://dx.doi.org/10.3389/fcell.2015.00045
https://dx.doi.org/10.3389/fcell.2015.00045

	Functional Adrenocortical Carcinoma: A Rare Case With Thrombus Extension Into the Inferior Vena Cava and a Presentation of Cushing Syndrome
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT scan shows a large heterogeneous mass in the area of the left adrenal gland (red arrow), with numerous collateral vessels.
	FIGURE 2: CT scan showing tumor thrombus extending into IVC (red arrow) and left renal vein (green arrow).
	FIGURE 3: CT scan showing tumor thrombus extending into a left renal vein (green arrow) and left gonadal vein (blue arrow).

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


