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KEY POINTS

e Adrenocortical carcinoma (ACC) is one of the most aggressive malignant endocrine
tumors.

ACC has a bimodal age distribution, with the first peak occurring at the age of 5 years and
the second in the fourth to sixth decade of life.

e A comprehensive biochemical evaluation is required before surgical resection.
Complete surgical resection is the first-line treatment of ACC.

The definite diagnosis of ACC is made by the presence of preoperative locoregional inva-
sion or distant metastases on imaging studies or the presence of capsular or vascular in-
vasion on postoperative pathology specimens.

INTRODUCTION

Adrenocortical carcinoma (ACC) is one of the most malignant endocrine tumors.-?
ACC occurs infrequently, with an incidence of 2 cases per million persons per
year."3=° In the United States, ACC accounts for 0.2% of cancer-related deaths.?
ACC is one of the most aggressive cancers, generally carrying a poor prognosis
because most patients present with large tumors and advanced disease.? Adrenocor-
tical carcinoma has a bimodal age distribution, with the first peak occurring at the age
of 5 years and the second in the fourth to sixth decade of life.?® Adrenocortical carci-
noma is most common in women, with an female/male ratio ranging from 1.5:1 to

Disclosure: The authors have nothing to disclose.

@ Division of Metabolic, Endocrine and Minimally Invasive Surgery, Department of Surgery,
Mount Sinai Hospital, Icahn School of Medicine at Mount Sinai, 5 East 98th Street, Box 1259,
New York, NY 10029, USA; ® Department of Surgery, Mount Sinai Beth Israel, Icahn School
of Medicine at Mount Sinai, First Ave at 16th St, Baird Hall, 16th Floor, Suite 20, New York,
NY 10003, USA

* Corresponding author.

E-mail address: william.inabnet@mountsinai.org

Endocrinol Metab Clin N Am 44 (2015) 435-452
http://dx.doi.org/10.1016/j.ecl.2015.02.008 endo.theclinics.com
0889-8529/15/$ — see front matter © 2015 Elsevier Inc. All rights reserved.


mailto:william.inabnet@mountsinai.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecl.2015.02.008&domain=pdf
http://dx.doi.org/10.1016/j.ecl.2015.02.008
http://endo.theclinics.com

436

Fernandez Ranvier & Inabnet Ill

2.5:1.27:10-12 These tumors are most often sporadic, but may occur in patients with
hereditary syndromes such as multiple endocrine neoplasia type 1 (MEN1), Li-
Fraumeni syndrome, and Beckwith-Wiedemann syndrome.'*~'® The incidence is
10-fold to 15-fold higher in children in southern Brazil, where some environmental fac-
tors and genetic changes have been identified in the pathogenesis of adrenocortical
carcinoma.’®"® These tumors may be hormone-secreting tumors (functional), leading
to Cushing syndrome or virilization, or may be nonfunctional.

Because ACC can lead to the rapid development of locoregional invasion or distant
metastasis, the 5-year survival rate varies from 32% to 50% for patients with resectable
tumors. The median survival rate is less than 1 year for patients who present with meta-
static disease.'®2° Detection of tumors at an early clinical stage is imperative for curative
resection. Surgical resection of ACC remains the first-line treatment and accomplishing
an initial complete resection (R0) of the tumor is the most important factor for treatment
success.?2122 |t is important to understand that patients with ACC require a compre-
hensive assessment and plan for the treatment of their disease in the preoperative, oper-
ative, and postoperative periods that should be performed by a multidisciplinary group of
specialists ideally with representation from radiology, nuclear medicine, endocrinology,
endocrine surgery, medical oncology, pathology, and genetics.

Surgical techniques for the treatment of ACC have evolved in the last 2 decades.
The classic open transabdominal or lumbar approaches have slowly been replaced
by the laparoscopic approach for removal of benign adrenocortical tumors.?®24
However, although there is an ongoing debate on the role of the laparoscopic
approach for the treatment of ACC, open techniques remain the approach of choice
for treating most malignant primary adrenal disorders.

The main focus of this article is to provide comprehensive insight into the surgical
management of ACC with an up-to-date review of surgical decision making.

MOLECULAR PATHOGENESIS

The molecular events involved in the development of sporadic ACC remain poorly un-
derstood.?* As in colorectal cancer, a multistep tumor progression model has also
been proposed for ACC."® Mutations of the TP53 gene (chromosome 17p13) are
the most frequent mutations reported in human cancers.?® The common finding of
loss of heterozygosity (LOH) at the 17p13 locus in sporadic ACC suggests an impor-
tant role of the TP53 tumor suppressor gene in the pathogenesis of sporadic ACC.?%:27
Specific germline mutations have been identified in some high-risk populations, such
as a subset of children from a southern Brazilian population with one of highest inci-
dences of ACC, occurring 10 to 15 times more frequently than the general popula-
tion.’®"8 In this population, a distinct TP53 germline mutation (R337H) has been
identified in up to 97% of children with adrenocortical tumors.?8-%° However, only a
fraction of patients with ACC harbor a mutation of TP53, indicating that there are likely
to be other molecular events responsible for the pathogenesis of ACC that have not
been yet identified.?®-%6

Other chromosomal syndromes have been strongly implicated in the pathogenesis
of ACC. Alterations of the DNA methylation of 11p15, the area of abnormality in
Beckwith-Wiedemann syndrome, have been implicated in the pathogenesis of
ACC.%” The chromosomal locus 11p15 harbors the coding region for insulinlike growth
factor (IGF)-2. Both the LOH at 11p15 and the overexpression of IGF-2 have been
associated with the development of sporadic ACC.26:38:39

In contrast with the more commonly seen sporadic ACC, a subset of adrenocortical
tumors are associated with hereditary cancer syndromes.’® The Li-Fraumeni
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