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ABSTRACT

Background: Adrenocortical carcinoma is a rare and aggressive tumour. The only curative
treatment is surgery with negative margins. In most series, the average lesion size ranges from 5.5
to 15 cm.

Methods: We report the case of a 27-year-old female with hyperandrogenism and Cushing
syndrome due to a right adrenocortical carcinoma of 19.7 cm.

Results: The tumour abutting on liver and vena cava and the presence two nodules in liver
required extensive surgery including a right posterior sectionectomy and an en bloc resection of
the adrenal mass together with the right kidney and the gallbladder. #F#he vena cava was also
resected with a reconstruction using a pericardial patch since ‘it was invaded on its border.
Pathological examination confirmed an adrenocortical carcinoma, with tumour invasion of vessels,
tumour capsule, vena cava and two metastases in the liver (pTANOM1). All margins were negative.
Three months after surgery, two lung nodules, cardio-phrenic and internal mammary
adenomegalies were noticed on a PET/CT scan, justifying the initiation of chemotherapy, alongside
with mitotane. After a 10-month follow-up, CT scan was stable excepted for a lung nodule growing
from 4 to 7 mm. Targeted stereotaxic radiotherapy was then administered. Twenty-two months
after surgery, the patient has improved considerably and all signs of hyperandrogenism and
Cushing syndrome have resolved.

Conclusion: This case of adrenocortical carcinoma illustrates one of the largest tumours among
those reported. It demonstrates the feasibility and effectiveness of a multimodal approach in its

treatment even if it is giant and at high risk.
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1. Introduction

Adrenocortical carcinoma is an uncommon and extremely aggressive tumour, with a poor
prognosis. The incidence is one to two per million population/year [1-4]. The only curative
management is surgery [3, 5-7]. The 5-year survival rate ranges from 16 to 47%, depending on the
presence of metastatic lesions [1, 2]. In most series, the average lesion size'ranges from 5.5 to 15
cm [2, 5]. We report the case of a patient with a 22-month follow-up-after removal of a giant

adrenocortical carcinoma, one of the largest tumours among those reported.

2. Case report

A 27-year-old female was referréd for investigation of hyperandrogenism. The patient had
a 6-month history of amenorrho€a; unexplained weight gain, acne, hirsutism, facial erythrosis,
high blood pressure and palpitations. On physical examination, pulse rate was 109/min and blood
pressure 161/115 mmHg. Purple striae were observed on the abdomen and flanks. A mass was
palpated in the“right*flank and right hypochondrium. Routine laboratory findings showed a
haemoglobin level of 17.3 g/dL and normal fasting plasma glucose, electrolytes, renal and thyroid
function. CEA was negative. A diagnostic assessment showed a high urine free cortisol of 297
ug/24 hours (normal < 60). At 8 p.m., serum cortisol was raised to 27.4 pg/dL (normal 2.7-10.4)
with a plasma ACTH at 3.89 pg/ml (normal 4-49). Other investigations showed increased levels of

DHEA sulfate (856 pg/dL; normal 54-400), total testosterone (3.54 ng/mL; normal 0.057-0.77), free
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testosterone (4 ng/dL; normal 0.10-1.6), 17-OH-progesterone (940.4 ng/dL; normal 11-108) and
delta4 androstenedione (> 1080 ng/dl; normal 50-470). A diagnosis of ACTH-independent
Cushing’s syndrome associated with hyperandrogenism was made. A computed tomographic (CT)
scan showed a voluminous right adrenal lesion (13.3 x 12 x 19.7 cm) (figure 1). Surgical exploration
was performed without showing peritoneal carcinomatosis. An intraoperative echography showed
a voluminous right mass invading the postero-lateral side of the liver as well as an isolated lesion
in segment Il that was removed by a wedge resection. The main tumour occluded the vena cava. A
hepatotomy was performed between segment VI-VII and V-VIII along the right lateral scissura
including a removal of the right hepatic vein. The right adrenal mass was resected‘en bloc together
with the right kidney, the gallbladder and the postero-lateral sector of the liver..A'resection of the
vena cava was performed with a reconstruction using a pericardial pateh since it was invaded on
its right lateral border over a height of 3 cm. Pathological examinationsrevealed a 19 x 14 x 10.5 cm
adrenocortical carcinoma, with tumour invasion of vessels; tumour capsule, vena cava and two
metastases in segments VI and VII of the liver. All margins'were negative. Four lymph nodes were
normal. Tumour examination showed more than 20 mitoses per 50 high power field. These
findings implied a pTANOM1 staging on'a stage IV according to the ENSAT (European Network for
the study of Adrenal Tumors) classification. Microsatellite instability was absent and the Ki67 score
was 15-20%. The lesion ins/segment |l was a haemangioma. After surgery, glucocorticoid
replacement therapy=was, given. Three months after surgery, two lung nodules (5 and 3 mm),
cardio-phrenic andrinternal mammary adenomegalies were noticed on a PET/CT scan, justifying
the initiation of ‘chemotherapy including Etoposide, Doxorubicin and Cisplatin (EDP), alongside
with mitotane. The patient benefited from 6 EDP-type chemotherapy courses and mitotane was
continued thereafter. The main side effect was fatigue. After a 10-month follow-up, CT scan was
stable excepted for a lung nodule growing from 4 to 7 mm. Targeted stereotaxic radiotherapy was

then administered. Twenty-two months after surgery, the patient has improved considerably and
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all signs of Cushing syndrome and hyperandrogenism have resolved. Total testosterone, DHEA
sulfate and delta4 androstenedione have remained below the normal range since the operation

and urinary free cortisol was always < 60 pg/24 hours under glucocorticoid replacement therapy.

3. Discussion

We here report the case of a young female patient with an adrenocortical carcinoma of
19.7 cm. According to a meta-analysis published in 2016, regrouping 27 studies from 1950 to 2011
and including around 6306 patients [2], the mean size of those lesions ranges from5.5to 15 cm
which makes our case exceptional regarding the size of the tumour. This type of tumour is most
often diagnosed between 46 and 55 years [3, 5-6], our patient beingwyounger. She also had a vena
cava involvement, which is reported in less than 10% and is usually @associated with an increased
risk of hepatic and or pulmonary metastatic lesions [6]. This'iswhat occurred in our patient. Since
this meta-analysis, no other series have been published.

The only curative treatment of adrénocortical carcinoma is a surgical resection, with
negative margins. This surgery can be performed laparoscopically only for tumours less than 6 cm
according to the guidelines of the European Society of Endocrinology [3, 6]. Surgery also includes
lymphadenectomy and resection/of metastatic lesions when necessary [3, 8]. In our patient, given
the size of lesions, there was no other choice than extensive open surgery. Achieving RO resection
positively impacts the prognosis of the disease. According to a recent study [5, 9], mean survival
rate was 96.3 months and 5-year survival rate was 64.8 % after RO resection. On the opposite, the
mean overall survival was only 25.1 months and 5-year survival rate 33.8% after R1 resection.
Patients having infiltrated lymph nodes had a higher recurrence rate [2, 5]. In the event of a local

or metastatic recurrence, surgery is also the first-line therapy if RO resection is achievable [3, 7,



10]. The surgical resection in our patient was considered as RO. However, it is to note that in case
of metastases, the 5-year survival ranges from 0 to 28 % [3].

After this surgery, the patient was too frail to consider immediate adjuvant therapy. In the
interval, she suffered a rapid recurrence within 3 months, with appearance of lung and lymph
node metastases. Mitotane and chemotherapy were then initiated. Given the extent of lesions,
local therapies were not possible. From a medical standpoint, mitotane, an adrenocorticolytic
drug, is the best adjuvant therapy [10-11]. The European Society of Endocrinology recommends
the use of mitotane as adjuvant therapy for patients with a significant risk of recurrence: disease
with a high histological grade (and a Ki-67 index > 10%), large tumour or intraoperative tumour
spillage [5]. Mitotane can also be given as a first therapy in the context of unresectable ACC, or for
the treatment of recurrence of the disease after surgery. The recommended treatment duration is
5 years for patients at high risk regardless of the stage of the/disease: A Phase-3 FIRM-ACT study
[11] compared the effectiveness of Mitotane combined with+EDP (etoposide, doxorubicin and
cisplatin) chemotherapy, versus Mitotane combinedwith Streptozotocin. Mitotane combined with
EDP chemotherapy was proven superior insterms of overall 1 year survival (26.1% vs 7.2%) but
more side effects were induced.

Regarding prognosis, sevéral factors have been reported such as tumour stage, resection
status, the patient’s general condition, the proliferation marker Ki-67 and cortisol excess but only
the latter two factors hadwa-robust association with prognosis [3, 4, 11-12]. Thus, our patient with
an ENSAT stage IV, aKi-67 index >10 % and hypercortisolism was at high risk of recurrence.

Besides conventional therapies, a role of immunotherapy has been investigated in
advanced adrenocortical carcinoma by five clinical trials [13]. However, results are heterogeneous
with low rates of overall responses and progression free survival. Mechanisms underlying

immunotherapy resistance requires further studies.



Interestingly, despite recurrence on imaging, no hormone hypersecretion was evidenced.

We assume that the small size of the lesions may account for this dissociation.

In conclusion, this case illustrates one of the largest adrenocortical carcinoma among those

reported. It also demonstrates the feasibility and effectiveness of a multimodal approach in the

treatment of such a tumour even if it is giant and at high risk.
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Legend for figure 1

Computed tomographic (CT) scan showing a voluminous and heterogeneous right adrenal tumour.
The mass contained intramural necrosis and calcifications and abutted on liver tissue and vena
cava. Contiguous hepatic invasion could be suspected with two nodules in segment VIl and one in

segment Il. Chest and bones were normal. A section of the tumour shows the immunostaining for

Ki67 with a 15-20 % score (magnification x20).




