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Summary

Adrenocortical carcinoma (ACC) is a malignant disorder with rapid evolution and severe prognosis in adults and most
produce cortisol and androgen. Estrogen-secreting adrenocortical carcinomas are extremely rare, especially in women,
tend to be larger and have worse prognosis compared with other types of ACCs. We report the case of a 58-year-old
woman who presented with bilateral breast enlargement and postmenopausal genital bleeding. She presented high
estradiol (818 pg/mL - 25 times above upper normal limit for postmenopausal women) and testosterone (158 ng/dL - 2
times above upper normal limit) levels and no suppression of cortisol after overnight 1 mg dexamethasone test (12.5
pg/dL; normal reference value: < 1.8 pg/dL). The patient had no clinical features of cortisol excess. MRI showed a 12 cm
tumor in the right adrenal. Clinical findings of bilateral breast enlargement and postmenopausal genital bleeding with no
signs of hypercortisolism associated with hormonal findings of elevated estradiol and testosterone levels would indicate
either an ovarian etiology or an adrenal etiology; however, in the context of plasma cortisol levels non-suppressive after
dexamethasone test and the confirmation of an adrenal tumor by MR, the diagnosis of an adrenal tumor with mixed
hormonal secretion was made. The patient underwent an open right adrenalectomy and pathological examination
revealed an ACC with a Weiss’ score of 6. Estradiol and testosterone levels decreased to normal range soon after surgery.
She was put on mitotane treatment as adjuvant therapy, but due to side effects, we were unable to up-titrate the dose

and she never achieved serum mitotane dosage above the desired 14 pg/mL. The patient remained in good health without
any local recurrence or metastasis until 5 years after surgery, when increased levels of estradiol (81 pg/mL - 2.5 times
above upper normal limit) and testosterone (170 ng/dL - 2.1 times above upper normal limit) were detected. MRI revealed
a retroperitoneal nodule measuring 1.8 x 1.2 cm. The pathological finding confirmed the recurrence of the estrogen-
secreting ACC with a Weiss' score of 6. After the second procedure, patient achieved normal estrogen and androgen serum
levels and since then she has been followed for 3 years. The overall survival was 8 years after the diagnosis. In conclusion,
although extremely rare, a diagnosis of an estrogen-secreting ACC should be considered as an etiology in postmenopausal
women presenting with bilateral breast enlargement, genital bleeding and increased pure or prevailing estrogen secretion.

Learning points:

e Estrogen-secreting adrenocortical carcinomas are exceedingly rare in adults and account for 1-2% of
adrenocortical carcinomas.

e Estrogen-secreting adrenal tumors can be present in females, but are even more rare, we found few cases
described in the literature. In women, they present with precocious puberty or postmenopausal bleeding.

e Feminization in the context of an adrenal tumor is considered almost pathognomonic of malignancy. Feminizing
ACCs tend to be larger and with worse prognosis compared with nonfeminizing ACCs.
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Background

Adrenocortical carcinoma (ACC) is a very rare tumor
reported to occur in approximately 1-2 per million
people per year (1). The prognosis is poor, with 5-year
survival rates of approximately 30% in adults. Some
patients present with advanced disease (stage IV), in
which the 5-year survival is less than 5% (1, 2). ACC
can be divided into functional or nonfunctional tumors
according to the hormone secretion status; however,
most ACCs secrete cortisol and rarely secrete androgens
and aldosterone (2).

Estrogen-secreting adrenal tumors are extremely
uncommon; and some authors have used the term
feminizing adrenal tumors (FATs) in men. However, it
can be present also in females with precocious puberty
or postmenopausal genital bleeding. In male, FATs can be
present with signs of feminization such as gynecomastia,
atrophy, and/or  diminished libido.
Gynecomastia is the most common presenting complaint,
with hypogonadism likely due to the suppression of
gonadotrophins by the excess estrogens.

Feminization in the context of an adrenal tumor
is considered almost pathognomonic of malignancy.

testicular

Feminizing ACCs tend to be larger and with worse
prognosis compared with nonfeminizing ACCs (3). In
1965, Gabrilove et al. (4) reported 20% survival rate after
3-year of the diagnosis.

FATs are mainly described in men with median age of
42 years (19-77 years) (5). The descriptions in women, to
the best of our knowledge, are scanty. There are less than
10 women with estrogen secreting adrenocortical tumor
described in the literature. Herein, we report the case of a
postmenopausal woman with an estrogen-secreting ACC
and her follow up after 8 years of the diagnosis.

Case presentation

A 58-year-old woman presented with bilateral breast
enlargement and postmenopausal genital bleeding.
After evaluation by a Gynecologist, the patient was
submitted to a hysterectomy, with no improvement of
breast enlargement. There was no history of exogenous
steroids use.

Investigation

She was referred to hormonal assessment to an
Endocrinologist, who observed high estradiol (818 pg/mL
- 25 times above upper normal limit for postmenopausal
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women) and testosterone (158 ng/dL - 2 times above
upper normal limit) levels and no suppression of
plasma cortisol after an overnight 1 mg dexamethasone
test (12.5 pg/dL; normal reference value: < 1.8 pg/dL).
The patient had no clinical features of cortisol excess.
The gonadotropins levels were abnormally low (FSH;
0.3 mU/mL; LH: 0.7 mU/mL) for a menopause woman
(Table 1). MRI showed a tumor measuring 12 cm in the
right adrenal (Fig. 1A). Clinical findings of bilateral breast
enlargement and postmenopausal genital bleeding with
no signs of hypercortisolism associated with hormonal
findings of elevated estradiol and testosterone levels
would indicate either an ovarian etiology or an adrenal
etiology; however, in the context of plasma cortisol
levels non-suppressive after dexamethasone test and the
confirmation of an adrenal tumor by magnetic resonance
image, the diagnosis of an adrenal tumor with mixed
hormonal secretion was performed.

Treatment

The patient underwent an open right adrenalectomy and
pathological examination revealed an ACC with a Weiss’
score of 6. The immunohistochemistry was positive for
inhibin (3+/4+) and calretinin (3+/4+). The final tumor
classification was pT2NOMO. Molecular investigation for
TP53 R337H and CTNNBI mutations was negative (6).

After surgery, patient received additional adjuvant
mitotane therapy as well as replacement therapy with
prednisone and fludrocortisone for adrenal insufficiency
during mitotane therapy. Three months after surgery, the
bilateral breast enlargement improved and the estradiol
level was 53 pg/mL. However, due to gastrointestinal
adverse effects of mitotane, the drug was withdrawn
after 23 months and she never achieved serum mitotane
dosage above the desired 14 pg/mL.

Table 1 Biochemical profile at the diagnosis.

Parameters Values Normal range
Estradiol, pg/mL 818 <32
Testosterone, ng/dL 158 20-80
DHEAS, pg/dL 261 25-460
17-OHP, ng/dL 250 <200
Androstenedione, ng/dL 142 60-250
LH, mU/mL 0.3 11-40
FSH, mU/mL 0.7 21-153
Cortisol*, pg/dL 12.5 <1.8

*Cortisol after overnight Tmg dexamethasone suppression test.
17-OHP, 17-a-OH progesterone; DHEA-S, DHEA sulfate.

https://edm.bioscientifica.com/


https://doi.org/10.1530/EDM-20-0214
https://edm.bioscientifica.com/

L M Mermejo and others

Endocrinology,
Diabetes & Metabolism
CASE REPORTS

Figure 1

(A) Coronal T2-weighted MR image, at the clinical presentation showing a
12 cm intermediate-signal intensity tumor in the right adrenal gland (*).
Pathological examination: ACC with a Weiss' score of 6 (Pt2nOm0). (B)
Axial T2-weighted MR image 5 years after the first surgery revealed a right
retroperitoneal nodule with the same imaging characteristics (asterisk).

Table 2 Hormonal follow-up.

Estrogen-secreting
adrenocortical tumor

ID: 20-0214; March 2021
DOI: 10.1530/EDM-20-0214

Outcome and follow-up

The patient remained in good health without any local
recurrence or metastasis until 5 years after treatment, when
estradiol (81 pg/mL - 2.5 times above upper normal limit
for postmenopausal women) and testosterone (170 ng/
dL - 2.1 times above upper normal limit) increased levels
were detected (Table 2). MRI showed a retroperitoneal
nodule measuring 1.8 x 1.2 cm and patient was submitted
to a second surgery (Fig. 1B). The pathological finding
was a recurrence of the estrogen-secreting ACC with a
Weiss’ score of 6. After the second procedure, estrogen
and androgen serum levels normalized and since then she
has been followed for 3 years. We tried to reuse mitotane
but due to the side effects, it was not possible to keep the
patient under mitotane treatment. During follow-up, we
performed MRI annually. Thus, the overall survival of our
patient has been, at least, 8 years since diagnosis.

Discussion

Estrogen-secreting  adrenocortical  carcinomas  are
exceedingly rare in adults and account for 1-2% of ACCs
(3). They are prevalent in adult males, although they
can be rarely observed in women and children. Here
we describe a 58-year-old woman with bilateral breast
enlargement and postmenopausal genital bleeding who
was submitted to a hysterectomy after evaluation by a
gynecologist, with no improvement in breast enlargement.
After the endocrinologist's evaluation, high estradiol and
testosterone levels were observed with no suppression
of plasma cortisol after an overnight 1mg
dexamethasone test.

We believe that estrogen hypersecretion by the
tumor is the main cause of the signs of bilateral breast
enlargement and postmenopausal genital bleeding found
in our patient. However, elevated levels of estrone and
estradiol have also been found in virilizing tumors without
estrogens co-secretion. Indeed, estrogen excess can result
from augmentation in aromatase activity within the tumor
leading to an increased synthesis imbalance between
high estrogen and low free androgens as suggested by

Post-Op first surgery

Post-Op second surgery

Pre-Op 5 days 1 year 5 years 5 days 1 year 5 years
Estradiol, pg/mL 818 67 59 81 75 67 12
Testosterone, ng/dL 158 20 <10 170 <10 <10 <10

Op, operation.
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Zayed et al. (7). These authors studying a woman with ACC
and high serum levels of androgens and estrone estimated
that half of the circulating estrone had come directly
from the tumor and half from peripheral conversion of
androstenedione. Our patient clearly had evidence of E2
production and secretion by the tumor itself, given the
very high E2 and moderately elevated serum testosterone.
Recently, Wu et al. showed high expression of CYP19A1 as
well as a high expression of beta-catenin nuclear staining
in four feminizing ACC tumors and in cell lines (8).

As these tumors can also secrete cortisol with or
symptoms of Cushing’s syndrome
(9), it is mandatory to evaluate cortisol levels after
overnight 1mg dexamethasone suppression test. Indeed,
besides hyperestrogenism, our patient presented a
non-suppressible cortisol levels after dexamethasone
suppression test and high levels of androgens suggesting a
mixed hormonal secretion.

In 1965, the first literature review recorded 52 FATs,
all of these patients were men, presenting gynecomastia
(98%), a palpable abdominal mass (58%), and testicular
atrophy (52%). Patients with FATs usually complain of
diminished libido (48%) and breast tenderness (42%)
(4). Estrogen secreting ACCs are exceptionally rare in
women, accounting for less than 10 cases; there is no clear
reason for gender difference, however since signals and
symptoms are more prominent in male, women can be
underdiagnosed.

FATs have a very poor prognosis. Mortality among
adult males is high and survival rate is less than 20% after 3
years of tumor resection (3, 4, 10). Common sites of intra-
abdominal metastases include liver, intestine, peritoneum,
and retroperitoneal lymph nodes. Extra-abdominal
metastases may be observed in lungs, pleura, bones, and
other sites. Treatment is based mainly on surgery with
complete resection of the tumor and metastases, when
possible. Medical therapy with mitotane (O’p’DDD) can be
used as both adjuvant treatment or primarily in advanced
disease. For recurrent or metastatic FATs, radiation therapy
and various chemotherapies can be considered. However,
with the exception of mitotane, there is no other effective
medication. Aromatase inhibitors have been used without
success (11).

Remarkably, in the present casereported, after 5 years of
the first surgery, the patient presented a local recurrence of
the tumor and a second surgical procedure was performed.
Of note, she has used adjuvant mitotane therapy for only
23 months as she did not tolerate mitotane therapy side
effects. After the second procedure, patient has achieved
normal estrogen and androgen serum levels and has been

without clinical
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followed for the last 3 years. Molecular evaluation of TP53
R337H and CTNNBI mutations was negative. We have
previously demonstrated that TP53 p.R337H and CTNNBI1
mutations correlated with poor prognosis in adults and
children with adrenocortical tumors, respectively (6).
In addition, data from the Cancer Genome Atlas show
a higher rate of Wnt-related mutations in functional
ACCs compared with nonfunctional ACCs (48.9% vs
23.1%) (12).

In conclusion, we presented a female patient with
estrogen-secreting adrenocortical carcinoma, who has
been treated by two surgeries and temporary mitotane
adjuvant therapy, but most important she has been
monitored through continuous follow-up visits. Although
extremely rare, a diagnosis of an estrogen-secreting ACC
should be considered as an etiology in postmenopausal
women presenting with bilateral breast enlargement,
genital bleeding and increased, pure or prevailing,
estrogen secretion.
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