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ABSTRACT

Adrenocortical carcinoma (ACC) is a rare and aggressive malignancy with an incidence of approximately 1-2 cases per million population
per year. Clinical presentation varies widely and may result from hormone hypersecretion or mass effect. Virilization in women is highly
suggestive of ACC. Prognosis is strongly related to tumor stage, as metastatic disease is associated with poor outcomes.

We report the case of a 41-year-old woman who presented with a 10-month history of abdominal and lumbar pain, amenorrhea,
hirsutism, and progressive virilization. Physical examination revealed male-pattern hair distribution and a palpable abdominal mass.
Laboratory tests showed markedly elevated androgen levels, including total testosterone and dehydroepiandrosterone sulfate.
Computed tomography revealed a large right adrenal mass measuring 10 x 16 cm with compression of adjacent structures. Positron
emission tomography demonstrated intense metabolic activity and suggested hepatic invasion. After multidisciplinary discussion,

the patient underwent en bloc resection including right adrenalectomy, right hepatectomy, and cholecystectomy. Histopathological
examination confirmed a high-grade adrenocortical carcinoma with a Ki-67 proliferation index of approximately 40% and hepatic
metastases (ENSAT stage IV). Early postoperative imaging revealed further hepatic disease progression. The patient subsequently
received systemic therapy with mitotane and chemotherapy but developed treatment-related toxicity and progressive metastatic
disease. She was referred to palliative care and died six months after surgery.

ACC remains a rare but highly aggressive malignancy. Although complete surgical resection is the cornerstone of treatment, patients
with stage IV disease have a poor prognosis despite multimodal therapy. This case highlights the aggressive natural history of
metastatic ACC and the challenges associated with its management.
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RESUMO

O carcinoma adrenocortical (CAC) & uma neoplasia maligna rara e agressiva, com uma incidéncia de aproximadamente 1-2 casos por
milhdo de habitantes por ano. A apresentagao clinica &€ muito varidvel e pode resultar de hipersecre¢ao hormonal ou do efeito de
massa tumoral. A virilizagdo nas mulheres é altamente sugestiva de ACC. O progndstico esté fortemente relacionado com o estadio
tumoral, sendo que a doenga metastética estd associada a resultados clinicos desfavoraveis.

Relatamos o caso de uma mulher de 41 anos, que se apresentou com uma histéria de 10 meses de dor abdominal e lombear,
amenorreia, hirsutismo e virilizagdo progressiva. Ao exame objetivo, apresentava distribuicdo pilosa de padrdo masculino e uma massa
abdominal palpével. Os exames laboratoriais revelaram niveis marcadamente elevados de androgénios, incluindo testosterona total e
sulfato de dehidroepiandrosterona (DHEA-S). A tomografia computorizada revelou uma volumosa massa adrenal direita, com 10 x 16
cm, condicionando compressdo das estruturas adjacentes. A tomografia por emisséo de positrdes (PET) demonstrou intensa atividade
metabdlica e sugeriu invasdo hepética.

Apds discussdo multidisciplinar, a doente foi submetida a resseccdo em bloco, incluindo adrenalectomia direita, hepatectomia direita
e colecistectomia. O exame histopatoldgico confirmou um carcinoma adrenocortical de alto grau, com um indice proliferativo Ki-67
de aproximadamente 40% e metastases hepaticas, correspondendo a estédio |V da classificagdo ENSAT. A avaliacdo imagioldgica

realizada precocemente no pds-operatdrio revelou progressao adicional da doenga hepética. Posteriormente, a doente iniciou

terapéutica sistémica com mitotano e quimioterapia, tendo, contudo, desenvolvido toxicidade relacionada com o tratamento e

progressao da doenga metastética. Foi referenciada para cuidados paliativos e faleceu seis meses apds a cirurgia.

O CAC permanece uma neoplasia rara, mas altamente agressiva. Embora a ressec¢do cirdrgica completa constitua a pedra angular do

tratamento, os doentes com doenga em estadio [V apresentam um progndstico reservado, apesar da abordagem multimodal. Este

caso evidencia a historia natural agressiva do ACC metastético e os desafios associados ao seu tratamento.
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INTRODUCTION

Adrenocortical carcinoma (ACC) is a rare malignancy with an
estimated incidence of approximately 1-2 cases per million
population per year.'

Hormone-secreting  ACC  occurs more frequently in
women than in men and most commonly presents with
hypercortisolism (Cushing syndrome), virilization, or a mixed
Cushing-virilizing syndrome. The presence of virilization
strongly suggests ACC. Cortisol excess is the most common
laboratory abnormality and is frequently associated with

2 Presentation with an

autonomous androgen secretion.
abdominal mass is a classic clinical manifestation, occurring
in approximately 30%-36% of patients at diagnosis. This
presentation is typically associated with advanced disease,
large tumor size, and a more aggressive clinical course, posing

significant challenges for optimal treatment.”

Liver metastasis indicates stage |V disease and represents
one of the most common sites of distant spread, occurring in
approximately 66% of patients with metastatic ACC. Stage
IV ACC carries a poor prognosis, with a 5-year survival rate of
less than 15% and a median overall survival of approximately
5-8 months without treatment.’
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CASE REPORT

A 41-year-old woman presented with a 10-month history
of abdominal and lumbar pain, virilization, amenorrhes,
hirsutism, asthenia, anorexia, and early satiety. Physical
examination revealed increased hair growth on the face and
abdomen with a male-pattern distribution, clitoromegaly, as
well as a palpable abdominal mass in the upper quadrants
extending to the umbilical region.

Laboratory evaluation showed markedly elevated androgen
levels, including dehydroepiandrosterone sulfate (DHEA-S)
of 5.37 pg/mL (normal range 0.25-2.2 upg/mlL), total
testosterone of 2160 ng/dL (normal range 15-70 ng/dL), and
free testosterone of 79 pg/mL (normal range 0.8-2.5 pg/mL).
The 24-hour urinary free cortisol level was 41 pg/24 hours
(normal range 28.5-213.7 ug/24 hours), and metanephrines

were within normal limits.

The abdominal magnetic resonance imaging (MRI) (Fig. 1)
revealed a 16x10x12 cm right adrenal mass with lobulated con-
tours, predominantly solid, with internal hypodense areas. The
lesion caused extrinsic compression of the right hepatic lobe,
inferior vena cava, right kidney, and right colon. Small lumbo-
aorticlymphnodeswere presentwithout pathological features.
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Figure 1 — Coronal section of T2-weighted abdominal MRI
showing a 16x10x12 cm heterogeneous right adrenal mass
with lobulated contours, compressing the right hepatic lobe.

Distant staging with positron emission tomography (PET)
demonstrated intense hypermetabolic uptake of the lesion
(SUVmax 14), suggestive of malignancy, with possible hepatic
invasion by contiguity. Early hepatic metastasis in segments
IV/V could not be excluded.

Following multidisciplinary discussion, the patient was propo-
sed for upfront surgery with curative intent. She underwent
exploratory laparotomy, which revealed a large mass involving
the right adrenal gland and the right hepatic lobe, as well as
a suspicious lesion in segment IVb. An en bloc resection was
performed, including right adrenalectomy, right hepatectomy,
and cholecystectomy, without intraoperative complications.

The surgical specimen (Fig. 2) consisted of an en bloc
resection including the right hepatic lobe, right adrenal gland,
and gallbladder. The tumor weighed 650 g and measured
210 mm at its largest dimension. The margins appeared
expansile, with no macroscopic evidence of direct invasion
into the hepatic parenchyma. Two nodules were identified in
the liver measuring 40 and 45 mm, with similar morphology
to the adrenal tumor, suggestive of metastases.

Histological examination demonstrated a high-grade malig-
nantneoplasmoftherightadrenal gland withasolidand nested
growth pattern. The tumor was composed predominantly of
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Figure 2 - Surgical specimen.

cells with eosinophilic cytoplasm (oncocytic type), with areas
of granular or clear cytoplasm and nuclei with prominent
nucleoli. Numerous mitoses (>20 per 50 high-power fields)
and extensive necrosis were observed. The tumor breached
the adrenal capsule with invasion of adjacent soft tissues, and

multiple lymphovascular invasions were identified.

Immunohistochemical staining was positive for synaptophysin
(strong and diffuse), inhibin, and focally for Melan-A,
and negative for AE1/AE3, CAMb5.2, TTF-1, S-100,
and chromogranin. The Ki-67 proliferation index was
approximately 40%. Two hepatic metastases were confirmed
and completely excised. The tumor focally involved the
resection margin near the adrenal gland (5 mm). The final
pathological staging was pT3 Nx M1RT.

On postoperative day 8, due to increased inflammatory
parameters, a computed tomography (CT) scan was
performed, revealing a new hypervascular nodule in segment
[l of the liver, suggestive of disease progression. The remainder
of the postoperative course was uneventful, and the patient
was discharged on postoperative day 11. After discharge,
chemotherapy with mitotane was initiated.

At the T-month postoperative follow-up, the patient showed
adecrease in serum androgen levels, with total testosterone of

PORTUGUESE JOURNAL OF SURGERY



69 ng/dL (normal range 15-70 ng/dL) and androstenedione
of 3.9 pg/mL (hormal range 0.4-4.1ug/mL). Partial regression
of virilization symptoms was also observed.

After
proposed for the hepatic nodule identified on CT scan.

multidisciplinary — discussion, thermoablation was
However, a follow-up MRI performed three months after
surgery revealed multiple hepatic metastases (Fig. 3), and the
procedure was therefore not performed.

The patient was referred to a specialized center for further
treatment and started adjuvant therapy with mitotane
combined with chemotherapy. Mitotane was discontinued
after one month due to hepatic toxicity. Disease progression
occurred during chemotherapy, and the patient was
subsequently referred to palliative care. She died six months
after surgery.

DISCUSSION

Adrenocortical carcinoma is a rare and aggressive malignancy.
Despite advances in diagnostic imaging and oncologic
management, ACC remains a major clinical challenge due to
its aggressive biological behavior, frequent hormonal activity,
and poor overall prognosis.*

Clinical presentation varies depending on tumor size
and hormone secretion. Approximately 60% of patients
present with endocrine syndromes related to excess
steroid production. Cortisol hypersecretion is the most
common hormonal abnormality and is often associated
with autonomous androgen secretion. In women, androgen

excess may manifest as hirsutism, amenorrhea, clitoromegaly,
a presentation that strongly suggests malignant adrenal
disease.! Our patient presented with progressive virilization
and markedly elevated androgen levels, findings consistent
with hormonally active ACC.

Imaging plays a crucial role in diagnosis and staging. ACC
typically appears as a large, heterogeneous adrenal mass with
necrosis or hemorrhage, often exceeding 10 c¢m, in diameter,
at diagnosis. CT and MRI are essential for evaluating local
invasion, while FDG-PET may help identify malignant lesions
and detect metastatic disease.® The most common sites of
metastasis include the liver, lungs, lymph nodes, and bone.
According to the European Network for the Study of Adrenal
Tumours (ENSAT) classification, stage IV disease is defined
by the presence of distant metastases and is associated with
the worst prognosis.

Complete surgical resection with negative margins (RO
resection) remains the cornerstone of treatmentandrepresents
the only potentially curative option for ACC. For localized
disease (ENSAT stages I-llI), surgery is recommended as
first-line treatment and should be performed in experienced
centers due to the technical complexity and the importance
of avoiding tumor rupture.®’

The role of surgery in stage IV disease remains controversial.
In selected patients with limited metastatic burden, aggressive
surgical resection of the primary tumor and metastases may
provide survival benefit and symptom control. However,
many patients present with disseminated disease and the

Figure 3 — Axial section of abdominal MRI depicting multiple new hepatic lesions suggesting liver metastasis.
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benefit of extensive surgery is uncertain.® In the present
case, extensive surgery was performed due to the potentially
resectable disease, but histopathology confirmed metastatic
disease and aggressive tumor biology.’

Systemic therapy is the main treatment modality for advanced
ACC.” Mitotane, an adrenolytic drug that selectively destroys
adrenal cortical cells, remains the foundation of medical
therapy. It may be administered alone or in combination with
cytotoxic chemotherapy. The most widely recommended
first-line regimen for advanced ACC is the combination of
etoposide, doxorubicin, and cisplatin (EDP) with mitotane.
However, treatment responses are often limited and
associated with significant toxicity."

Local therapies such as radiofrequency ablation, embolization,
or radiotherapy may be considered in selected patients with
metastatic disease, mainly for palliative purposes or control
of limited lesions. Nevertheless, evidence supporting these

strategies remains limited.”

Prognosis in ACC is largely determined by tumor stage,
completeness of surgical resection, and tumor proliferation
rate. The ENSAT staging system has strong prognostic value,
with five-year survival rates of approximately 65%-82% for
stage |, 58%-68% for stage Il, 41%-55% for stage Ill, and
only 10%-20% for stage IV disease. High Ki-67 proliferation
index, as observed in this case, is associated with aggressive
tumor behavior and poorer survival.”?

The clinical course of our patient illustrates the aggressive
natural history of metastatic ACC. Despite extensive surgery
and systemic therapy, rapid disease progression occurred with
the development of multiple hepatic metastases. The patient
ultimately required palliative care and died six months after
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surgery. This outcome highlights the limited effectiveness of
current therapeutic strategies for advanced ACC.

CONCLUSION

Adrenocortical carcinoma is a rare but highly aggressive
malignancy with poor prognosis, particularly in metastatic
disease. Complete surgical resection remains the only
potentially curative treatment; however, many patients
present with advanced disease requiring systemic therapy
with limited effectiveness. Early diagnosis, multidisciplinary
management, and treatment in specialized centers remain

essential to optimize outcomes.

LEARNING POINTS

e Adrenocortical carcinoma is a rare endocrine malignancy
with an incidence of approximately 1-2 cases per million
per year.

o Virilization in women with an adrenal mass strongly

suggests malignant adrenal disease.

o Imaging with CT, MRI, and PET plays a crucial role in
diagnosis, staging, and detection of metastatic disease.

o Complete surgical resection (RO) is the only potentially
curative treatment and should be performed in specialized
centers.

o Stage |V ACChasavery poor prognosis despite multimodal
therapy.

o Mitotane-based therapy combined with chemotherapy
represents the main systemic treatment for advanced
disease.

o Multidisciplinary management and early integration
of palliative care are essential in progressive metastatic

disease.
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