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Abstract: Adrenocortical carcinoma (ACC) is a malignant tumour that originates from the adrenal cortex. It is a highly
aggressive cancer characterised by a poor prognosis with an annual incidence estimated to be up to 2 cases per
million. In the adult population, ACC is diagnosed typically between 40 and 50 years of age, more often in women.
Complete surgical resection of the tumour is the primary treatment method for ACC. Unfortunately, despite properly
performed adrenalectomy, regional recurrences or distant metastases are detected in up to 90% of the patients. For
that reason, adjuvant therapy is recommended. Mitotane is the most effective adrenal-specific agent used in adju-
vant and palliative therapy. Two menstruating patients, after adrenalectomy due to ACC, during adjuvant mitotane
therapy, have been included in the study. The study aimed to assess the effect of mitotane therapy on the endome-
trium and its clinical consequences, based on the analysis of these two cases and a review of the literature. It seems
that menorrhagia may be expected during adjuvant mitotane therapy of ACC in menstruating women. Heavy uterine
bleeding during menstruation may appear several months after the beginning of therapy. The likely mechanism for
heavy menstrual bleeding is complex. Menorrhagia can occur due to the toxic effect of mitotane in the form of a
haemorrhagic diathesis, while long-term treatment (over ten months) can lead to relative hypoestrogenism resulting
in endometrial hyperplasia. Clinical signs of hypoestrogenism during mitotane treatment, have been described (in-
cluding pre-puberty girls) and should be considered as a side-effect of the therapy. Menorrhagia may lead to severe
anaemia, so this should be considered when planning mitotane treatment. Continuous gestagen therapy is helpful
in the treatment of the above disorders. After over 60 years of experience with mitotane usage, knowledge about it
is still insufficient, and further studies are required.
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Introduction

Adrenocortical carcinoma (ACC) is a malignant
tumour that originates from the adrenal cortex
[4]. Itis a rare disorder with an annual incidence
estimated to be up to 2 cases per million [2-4].
In the adult population, ACC occurs typically
between 40 and 50 years of age, more often
among women (55-65%) [4-7].

ACC is a highly aggressive cancer character-
ised by a poor prognosis. The median overall
survival time varies from 38 to 56 months. The

prognosis depends on the tumour stage and
completeness of surgical treatment [8-10]. The
five-year survival rate is 66-82% for stage |,
58-64% for stage ll, 24-50% for stage lll, and
0-17% for stage IV [11-14].

Even though ACC usually presents as a sporadic
tumour, it could be observed with an increased
frequency in hereditary cancer syndromes such
as Li Fraumeni syndrome, familial adenoma-
tous polyposis, multiple endocrine neoplasia
type 1, Lynch syndrome and neurofibromatosis
type 1[4, 15].
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Generally, ACCs may be classified as func-
tional (hormone-secreting) and non-functional
tumours [5]. Functional ACCs are more frequent
in females and overall account for 41-57% of
all cases. These lesions are characterised
mainly by hypercortisolaemia with symptoms of
Cushing’s syndrome, hyperandrogenaemia and
hyperaldosteronism [16-19]. Other symptoms
include abdominal pain, abdominal discomfort,
hirsutism, weight change and asthenia [10, 16,
19]. On the other hand, non-functional ACCs
are usually discovered incidentally by imaging
procedures conducted for unrelated medical
problems [20].

An adrenocortical adenoma is a common disor-
der, which diagnosis is often easy and straight-
forward, whereas the diagnosis of a rare ACC
could cause difficulties [13, 21].

The diagnostic procedures of any adrenal tu-
mours should include both laboratory workup
and the use of cross-sectional imaging tech-
niques. Laboratory workup includes mainly the
assessment of serum levels of cortisol, aldo-
sterone, corticotrophin, catecholamine, dehy-
droepiandrosterone-sulfate and sex steroid
hormones [21]. Nowadays, the most frequently
used imaging technique in the case of adrenal
tumours is computed tomography (CT). The
second-line tests consist of functional imag-
ing by positron emission tomography with
BF-fluorodeoxyglucose and magnetic resonan-
ce imaging [4, 23].

Biopsy of adrenal mass is rarely indicated. It
has low diagnostic sensitivity and does not
affect patient outcomes. Furthermore, it is
associated with serious complications, includ-
ing needle track metastases, exposing patients
to unnecessary risks [21-25].

Complete surgical resection of the tumour is
the only curative treatment method for ACC
[26, 27]. The goal of surgical treatment is to
achieve negative margins resection (RO), thus
minimising the risk of recurrences [8, 9, 28,
29]. For this purpose, resection of the adrenal
glands, lymph nodes and large veins should be
performed en bloc [1, 22, 23, 30].

Open adrenalectomy is considered to be the
gold standard in the surgical management of
ACC [28, 31]. It enables optimal examination of
the peritoneal cavity as well as provides easy
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access to the main vessels (renal artery, renal
vein, aorta, inferior vena cava) and lymph no-
des [22, 32]. Laparoscopic adrenalectomy (tra-
ditional, retroperitoneal, robot-assisted) could
be performed in the case of tumours without
signs of invasion, extensive lymphadenopathy,
and distant metastases [33-36]. Despite the
reduction of hospitalisation time, it may carry a
risk associated with tumour spillage, as well as
reduce the chance of obtaining negative mar-
gins resection and conducting comprehensive
lymphadenectomy, especially for large tumours
[28, 29, 36-38].

Unfortunately, despite properly performed ad-
renalectomy, regional recurrences or distant
metastases are detected in up to 91% of the
patients [39]. For that reason, adjuvant therapy
is recommended. Mitotane is the most effec-
tive adrenal-specific agent that is used both in
adjuvant and palliative therapy [40-43].

Mitotane’s mode of action is not entirely
explained. High mitotane doses cause adrenal
cortex atrophy (destruction of the zona reticu-
laris and fasciculata), inevitably resulting in a
steroid secretion disorder. It seems that cyto-
toxicity is the result of oxidative stress induc-
tion [41, 44-48]. Moreover, mitotane inhibits
cortisol synthesis by blocking the cholesterol
sidechain and increasing the serum concen-
trations of the Corticosteroid Binding Globulin
(CBG) and Sex Hormone Binding Globulin
(SHBG), resulting in a reduction of the concen-
tration of the hormones [49, 50].

Adjuvant mitotane therapy should begin within
12 weeks after surgery and be continued for
2-5 years if well tolerated [10, 51, 52]. The side
effects mainly concern the digestive (vomiting,
nausea, diarrhoea) and neurological systems
(vertigo, lethargy, depression, ataxia). More-
over, symptoms of adrenal insufficiency and
coagulopathy during adjuvant mitotane therapy
were reported [1, 10].

Methods

This literature review is based on analysis of
available literature indexed in MEDLINE, Co-
chrane and PubMed bases. It was conducted
independently by two reviewers (PS and FS)
between June 2023 and December 2023. The
keywords used during analysis were the combi-
nations of mitotane AND (adrenal cortical can-
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Two menstruating patients, af-
ter adrenalectomy (in 2010
and 2019) because of ACC,
during adjuvant mitotane ther-
apy have been included in the
study.

Case 1

A 33-year-old patient (Gravida
0, Parity 0) with a non-function-
al tumour in the right adrenal
gland (78 x 68 x 82 mm) sh-
owing weak contrast enhance-
ment in Computed Tomography
Angiography (CTA) (Figure 2A,
2B) underwent right-sided ad-
renalectomy. After surgical tre-

atment of the tumour, the
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cer OR ACC OR menorrhagia OR metrorrhagia
OR uterine bleeding OR hypoestrogenism OR
relative hypoestrogenism OR endometrial hy-
perplasia OR side effect OR toxic effect OR
expected after-effect OR expected conse-
quence OR treatment OR adjuvant therapy OR
staging OR ovarian function). The search was
restricted to articles published in English from
1972 to the present. English written and rele-
vant to the topic abstracts were chosen. Full
articles were critically studied and analysed in
detail.

Furthermore, to better understand and illus-
trate the effect of mitotane therapy on the
endometrium, in addition to the literature
review, an analysis of two cases was conduct-
ed. The study was approved by the Local
Bioethics Committee (KE-0254,/42/2020). The
written agreement of both patients described
in case reports was obtained.

Results

A total of 864 records from 1959-2023 were
retrieved following the screening. 632 articles
were assessed for eligibility. A final sample of
81 articles published between 1972 and 2023
was chosen for inclusion in the review (Figure
1).
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patient was qualified for adju-
vant mitotane therapy with a
therapeutic window of 14-20
mg/l (maximum mitotane se-
rum level during therapy - 22.3
mg/l) (Table 1). After ten
months of treatment, menorrhagia occurred. In
the transvaginal ultrasound scan (TVUS) per-
formed on the 10th day of the cycle widened to
15.2 mm, and heterogeneous endometrium
(suggesting the presence of a polyp) was
observed. The patient was qualified for hyster-
oscopy with endometrial biopsy. Microscopic
examination of biopsied material revealed en-
dometrium with an increase in the gland-to-
stroma ratio with irregularities in gland shape
and variation in gland size. Some glands were
dilated and cystic (Figure 3A, 3B). Glandular
epithelium showed columnar cells with ampho-
philic cytoplasm, pseudostratified nuclei with
evenly dispersed chromatin, indistinct nucleoli
and focal mitotic activity. Signs of atypia were
not seen. There was a moderate amount of
intervening stroma between the glands con-
sisting of small, oval cells with scanty cyto-
plasm. After hysteroscopy, menorrhagia con-
tinued, and the patient was re-hospitalized with
a diagnosis of iron-deficiency anaemia. The
patient was treated with red blood cell concen-
trate intravenous/oral iron supplementation.
The lowest haemoglobin (Hb) level during bleed-
ing episodes was 8.9 g/dL (Table 2). To prevent
endometrial hyperplasia and the associated
clinical consequences, the patient was quali-
fied for the levonorgestrel-releasing intrauter-
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Figure 2. A. CT scan of the abdomen (transverse cross-section) in Case 1. In the area of the right adrenal gland, an
oval tumour with a homogeneous structure is visible. B. CT scan of the abdomen (transverse cross-section) in Case
1. The tumour shows weak contrast enhancement. C. CT scan of the abdomen (transverse cross-section) in Case 2.
In the areas of the right adrenal gland and right epigastrium, an elliptical heterogeneous tumour (focal calcifications
present) is visible. D. CT scan of the abdomen (transverse cross-section) in Case 2. The tumour shows intensive

contrast enhancement.

Table 1. It illustrating tumour characteristics of the presented cases

Tumour characteristics

Case 1 Case 2
ENSAT Stage I 1l
Kie7 Not assessed 20%
Weiss score Not assessed 6 points
Resection status RO RO
Symptoms of Cushing’s syndrome  No Yes

Mitotane serum level
22.3 mg/l)

14-20 mg/1 (maximum mitotane serum level - 14-20 mg/I (maximum mitotane serum

level - 29.5 mg/I)

ine device (LNG-IUD) application. The patient
remained under regular gynaecological control
for four years till the adjuvant mitotane therapy
was completed. During this time, no meno- or
metrorrhagia were observed. Hb levels were
normal, and LNG-IUD tolerance was good. LNG-
IUD was removed five years after its applica-
tion, one year after the completion of mitotane
therapy. Control TVUS and histopathological
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examination of endometrial biopsy performed
12 months after the removal of LNG-IUD sh-
owed endometrium within normal limits [51].

Case 2
A 30-year-old patient (Gravida O, Parity O) with

a giant functional tumour (the presence of cor-
tisol and androgens hypersecretion) in the right
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Figure 3. A, B. Hematoxylin and eosin staining (H+E) (Case 1). Endometrial (simple) hyperplasia without atypia. Ir-
regular glands showing variation in size and shape separated by abundant stroma. Some cystic dilatation of glands
is present. Nuclei are oval and pseudostratified with uniform outlines, lacking cytologic atypia. Some mitotic figures
are seen (arrows). C. H+E (Case 2). Disordered proliferative phase pattern presented by slightly hyperplastic glands
with branching and glandular dilatation of the lumen. D. H+E (Case 2). Signs of stromal and glandular breakdown
and thrombus within vein (arrow).

Table 2. Table illustrating laboratory characteristic of the presented cases before and after of LNG-
IUD insertion

Laboratory characteristics of the patients

Case 1 Case 2
Before LNG-IUD  After LNG-IUD Before LNG-IUD After LNG-IUD
insertion insertion insertion insertion

Haemoglobin 8.9 g/dL 14.5 g/dL 9.5 g/dL 13.1 g/dL
Prothrombin time 11.5 seconds 12.9 seconds 11.8 seconds 11.1 seconds
Activated partial thromboplastin time  26.6 seconds 26.5 seconds 41.9 seconds 30.9 seconds
LH 4.80 miU/ml 13.90 miU/ml <0.10 miU/ml 20.54 miU/ml
FSH 7.30 miU/ml 4.02 miu/ml <0.30 miu/ml 5.75 miU/ml
Oestradiol 49,00 pg/ml 175.00 pg/dl 67,00 pg/ml 566.94 pg/ml
Testosterone 15.76 ng/dl 14.09 ng/dl 249.58 ng/dl <7.00 ng/dl

adrenal gland (170 x 75 x 105 mm with sig-
nificant enhancement in CTA) (Figure 2C,
2D) underwent right-sided adrenalectomy. The
patient has been treated since 2015 for
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schizoaffective disorder. Most likely, the over-
lapping symptoms of schizophrenia caused a
delay in adrenal tumour diagnosis. After surgi-
cal treatment of the tumour and histopathologi-
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cal diagnosis of ACC (pT2, NO, MQ), the patient
was qualified for adjuvant mitotane therapy
with a therapeutic window of 14-20 mg/I (maxi-
mum mitotane serum level during therapy -
29.5 mg/I) (Table 1). After six months of thera-
py, the patient reported menorrhagia. In the
TVUS, performed on day 8 of the cycle widened
to 12.4 mm, and irregular endometrium (sug-
gesting the presence of a polyp) was observed.
The ovaries were of normal structure. The
patient did not agree to a hysteroscopy. She
was qualified for the endometrial pipelle biopsy
[53]. Initial microscopic examination of endo-
metrial biopsy showed small fragments of pro-
liferative type endometrium. No signs of hyper-
plasia were present.

In the next four cycles, menstrual bleeding
increased, Hb level after this period was 9.5 g/
dL (Table 2). The patient did not agree to the
surgical procedure and the LNG-IUD applica-
tion. Continuous oral gestagen therapy was
used to obtain amenorrhea, and after three
months of treatment episodes of menorrhagia
ended. Hb level and an ultrasound image of the
endometrium were normal.

After this time, the patient, without consulting a
doctor, stopped continuous oral gestagen ther-
apy, explaining this by the lack of possibilities to
see a gynaecologist. Over the next two months
(12 months after the start of the adjuvant mito-
tane therapy), she suffered from heavy uterine
bleeding during menstruation and the bleeding
time increased to 10 days. The woman has
been referred for a gynaecological consultation
again. In the TVUS study performed on the 8th
day of the menstrual cycle, a heterogeneous,
almost 11 mm wide endometrium was seen.
Furthermore, the presence of numerous folli-
cular cysts within both ovaries with diameters
of 24-33 mm were present. The endometrial
pipelle biopsy was performed at that time.
Microscopic examination revealed a disordered
proliferative phase pattern presented by slight-
ly hyperplastic glands with branching and glan-
dular dilatation of their lumen (Figure 3C, 3D),
signs of stromal and glandular breakdown and
thrombi within veins (Figure 3D). The patient
was qualified for the LNG-IUD. After the inser-
tion of LNG-IUD, she remains under gynaeco-
logical follow-up.
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Discussion

In our study, we describe two cases of menstru-
ating patients during adjuvant mitotane thera-
py who have come to the gynaecological de-
partment due to menorrhagia. In both patients,
TVUS showed an abnormal endometrium with
features of hyperplasia and the suspected
presence of an endometrial polyp [51]. These
features were similar for both patients included
in the study. The undertaken histopathological
examination revealed features of endometrial
hyperplasia without signs of atypia in Case 1. In
Case 2, in the first histopathological examina-
tion performed six months after the start of the
adjuvant mitotane therapy, the results were not
sufficient for proper diagnosis due to a small
amount of endometrial tissue. The second
microscopic assessment of the endometrium
performed 12 months after the start of the
adjuvant mitotane therapy (2 months without
continuous oral gestagen therapy) revealed
early signs of hyperplasia.

We may suspect that differences in the histo-
pathological diagnoses result from the duration
time of adjuvant mitotane therapy. The period
of 6 months of adjuvant mitotane therapy as
used in Case 2 may have been too short for
fully developed morphological signs of hyper-
plasia. She could be at the level of functional
disturbances at the time of the first endometri-
al pipelle biopsy. Her further clinical signs in the
form of heavy menorrhagia may have been the
result of at least disordered proliferating chang-
es in the endometrium. We can also speculate
that based on her clinical symptoms and a sec-
ond histopathological examination, she devel-
oped some hyperplastic changes. The proper
reaction to the treatment applied by us after six
months and endometrial changes observed
after 12 months could confirm this hypothesis.

At this stage of the study, we are unable to
determine whether the effect of the mitotane
treatment described above should be consid-
ered as a side effect or more as the expect-
ed after-effect of adjuvant mitotane therapy.
According to the definition adopted by the World
Health Organization in 1972, an adverse drug
reaction is any harmful and unintended effect
of a drug that occurs after administration to a
person of the usual dose for prophylactic, diag-
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nostic or therapeutic purposes to modify physi-
ological functions [54].

As was mentioned in the introduction, mito-
tane’s mode of action is not entirely explained.

This adrenal-specific agent is a derivative
of insecticide dichloro-diphenyl-trichloro-eth-
ane (DDTE), and since 1959, it has been recog-
nised as a factor that selectively destructs syn-
thesising glucocorticosteroids zona reticularis
and fasiculata of the adrenal cortex [41].

Induction of oxidative stress caused by molecu-
lar mitotane’s mode of action (due to inhibition
of sterol-O-acyl-transferase one activity in the
endoplasmic reticulum) seems to be the prima-
ry molecular mechanism of accumulation of
toxic lipids in the adrenal cortex (free choles-
terol, oxysterols, and fatty acids). Mitotane
selectively shows adrenal cytotoxicity, which
results in down-regulated steroidogenesis [55].
Furthermore, several additional mechanisms
support the inhibitory effect of mitotane on ste-
roidogenesis. The most important ones include
the reduction of the mRNA level of two cyto-
chromes p450 (CYP11A1 and CYP17A1l), en-
coding proteins involved in the biosynthesis of
cortisol and dehydroepiandrosterone sulphate
[56].

Most likely, mitotane also affects the peripher-
al metabolism of steroids, affecting CBG and
SHBG, increasing their concentration in the
blood, and thereby reducing the level of free
hormones [22, 41, 57]. Additionally, the sub-
stance directly binds to the oestrogen receptor
(@) as an agonist, causing the oestrogen-like
mitotane-induced effects [58].

As described previously, adverse drug side
effects mainly relate to the digestive and ner-
vous systems, allergic reactions, and coagula-
tion disorders. These are mostly non-specific
symptoms (drowsiness, fatigue, nausea, vomit-
ing, diarrhoea, loss of appetite, headache,
weakness, depression, rash, cardiac arrhyth-
mia, weight loss, bleeding caused by prolong-
ed bleeding time and thrombocytopenia) and
are most commonly related to high doses of
mitotane with a serum level above 20 mg/I,
which is considered the upper limit of the thera-
peutic window [56, 59].

Furthermore, the specific side effects of mito-
tane including drug-induced encephalopathy,
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subacute cutaneous lupus erythematosus,
dyspnoea, retinopathy and lichen planus have
been described in the available literature
[60-68].

While the above-mentioned side effects are
associated directly with the toxic effects of
mitotane, the occurrence of menorrhagia in the
cases described above seems to be more
complex.

Despite numerous studies on the effects of
mitotane treatment on the body, knowledge
about its effects on the ovaries is still insuffi-
cient. Currently, there are no recommendations
regarding the use of fertility preservation pro-
cedures in women qualified for mitotane thera-
py. Innocenti et al. in a study performed on an
animal model (mouse), showed that this sub-
stance induces a reduction in early antral folli-
cles with a subsequent increase in secondary
follicles. Ovulation disorders were also found,
with a decrease in the number of oocyte ovula-
tion, a lower number of corpora lutea and a
delay in conception time in the studied models.
The conclusion stated that despite the above
disorders, ovarian function was maintained
[69].

However, it should be noted that the knowledge
about the effect of mitotane on fertility is still
limited. Further research and, consequently,
the creation of appropriate recommendations
are required.

There are not many reports describing the
effect of mitotane therapy on the hypothalam-
ic-pituitary-ovarian axis, which disability inevi-
tably results in disorders common in gynaecol-
ogy. Basile et al. presented these disorders
based on a group of 26 women. Ovarian cysts
were the most common lesion (65.4%) observed
an average of 8 months after initiation of the
therapy. Most of these women required only
close supervision without treatment. Menstrual
disorders have affected 30.8% of women treat-
ed with mitotane, of which spotting occurred in
15.4%, while metrorrhagia in 7.7% of patients.
There are no data regarding menorrhagia [70].

Two different studies describe ovulation disor-
ders in the group of menstruating women in the
form of ovarian cysts.

Salenave et al. in a study of 21 premenopausal
women aged 18-45 years receiving mitotane in
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the median starting dose of 3 g/day (range:
1.5-6 g/day) stated the appearance of bila-
teral ovarian cysts. Changes in the diameter of
26-90 mm occurred in 51% of cases, after a
median of 11 months (range: 3-36 months)
of mitotane exposure. Moreover, the authors
described that the use of mitotane in this group
was associated with a significant decrease in
the level of androstenedione and testosterone
and a significant increase in the level of lu-
teinising hormone (LH), follicle-stimulating hor-
mone (FSH), oestradiol (E2), also SHBG in
serum [71].

Abrahamsson et al. reported the presence of
benign ovarian cysts and amenorrhea in five
women aged 20-45 treated for stage Ill-IV ACC.
These patients underwent radical surgeries,
including adrenalectomy, splenectomy, caval
thrombectomy and then adjuvant mitotane
therapy. In the conclusions, the authors stated
that the synthesis of progesterone was reduced
as a result of a decrease in the stimulating
effect of gonadotropins and this had an impact
on the formation of ovarian cysts [72]. Similar
changes in Case 2 after 12 months of mitotane
treatment in our study were observed.

Orisaka et al. demonstrated in an animal model
(rats) that an increase in serum LH concentra-
tion increased testosterone and E2 production
in preantral follicles as a result of up-regulating
MRNA amount of cytochromes p450 (CYP17A1
and CYP19A1) [73].

The application of the LNG-IUD provides addi-
tional contraception. In the available literature,
five cases of pregnancies during mitotane ther-
apy have been described [74-78].

Currently, knowledge about the effects of mito-
tane on the human foetus is poor. The suspi-
cion regarding the ability of the drug to cross
the placenta results from the observation that
an insecticide morphologically similar to mito-
tane (DDTE) is found in the cord blood of infants
in areas exposed to its action [79]. Taking into
consideration the adrenolytic activity of the
drug, there is a concern for teratogenicity,
although it was confirmed in only one of seven
available cases. The remaining three obstetric
failures were due to different reasons, and the
three reported pregnancies finished with the
birth of healthy newborns at term [74].
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As described above, it is possible to become
pregnant during mitotane therapy. That could
be explained by the fact that the concentration
of gonadotropins in the blood does not change
significantly, and ovulation is theoretically pos-
sible [80].

In this discussion, it was hypothesized that the
possible development of endometrial hyperpla-
sia during mitotane treatment is observed after
a certain period of therapy.

In the two cases described above, the therapy
lasted approximately 12 months. After this
time, due to the development of abnormalities
in the uterine lining, pregnancy is much less
likely. The cases cited above show pregnancies
conceived within approximately the first year of
therapy [74, 75].

When discussing the issue of contraception
during mitotane treatment, it seems that it
should be recommended, especially in adju-
vant therapy. It is not known what form of
contraception would be the best. Combined
hormonal contraceptive methods (E2 and pro-
gesterone) may intensify the hypoestrogenism
described above. The classic IUD is a good
option, but limiting endometrial hyperplasia will
be achieved with LNG-IUD.

The appearance of menorrhagia at the initial
stage of therapy could be associated with the
toxic effect of mitotane on the coagulation
system.

The ovulation disorders, as mentioned previ-
ously, resulting in a decrease in the number of
corpus luteum in the ovary during mitotane
treatment, could at least partially, result in a
decrease in progesterone serum level. Fur-
thermore, SHBG (which is in increased concen-
tration) binds free progesterone, reducing the
free hormone pool in the serum.

Continuous increased E2 levels and decreased
free progesterone pool during mitotane treat-
ment could lead to relative hypoestrogenism.
This would explain functional disturbances and
the development of morphological changes in
the endometrium. These changes are intensi-
fied by the direct effect of mitotane (as an ago-
nist) on the oestrogen receptor (&) located in
the uterine mucosa (Figure 4) [58].
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ACC should always be taken
into consideration.

We do not recommend drawing
a clear conclusion regarding
the effect of mitotane on endo-
metrial functions due to the
small number of cases exam-
ined and described in the liter-
ature. A multicentre trial in-
cluding a representative study
group, which would allow to
drawing of valid conclusions is
required.

Nevertheless, it should be re-

Figure 4. Diagram illustrating the effect of mitotane, leading to relative hy-

poestrogenism.

To summarise, menorrhagia that develops in
the case of prolongated mitotane treatment
should be rather treated as an expected after-
effect than a side-effect of this drug. Having
that in mind, women treated with mitotane for
ACC should be advised about the possible
appearance of metrorrhagia, and therefore
constant gynaecological care might be requir-
ed. Similarly, relative hypoestrogenism appears
to be the expected after-effect rather than a
side effect in numerous cases of gynecomastia
in men and hirsutism in women during mito-
tane therapy [4, 10, 23, 58].

To the best of our knowledge, it is the first
report of menorrhagia during ACC adjuvant
therapy with mitotane.

However, the mechanism described above is
not the only one that can result in abnormal
uterine bleeding during the treatment of ACC.
Singer et al. described a case of postmeno-
pausal vaginal bleeding in a 63-year-old woman
with metastatic ACC and high serum oestradiol
levels. The author concludes that ACC may pro-
duce oestradiol in postmenopausal women,
which can result in the above symptoms [81].
Therefore, during the differential diagnosis, the
possibility of metastases and/or recurrences of
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membered that the phenome-
non of menorrhagia describ-
ed here during mitotane treat-
ment is possible and it is ad-
visable to take this fact into
account when planning treat-
ment in menstruating women.

After over 60 years of experi-

ence with mitotane usage,
knowledge about it is still insufficient, and fur-
ther studies are required.

Conclusion

Based on the literature review and clinical anal-
ysis of two cases, we can draw the following
conclusions: 1. Menorrhagia may be expected
during adjuvant mitotane therapy of ACC in
menstruating women. Heavy uterine bleeding
may appear within several months since the
beginning of therapy. 2. The likely mechanism
for heavy menstrual bleeding is complex.
Menorrhagia can occur due to the side effect of
mitotane in the form of a haemorrhagic dia-
thesis, while long-term treatment (over ten
months) can lead to relative hypoestrogenism
resulting in endometrial hyperplasia. 3. Con-
tinuous gestagen therapy is helpful in the treat-
ment of the above disorders. 4. Menorrhagia
during mitotane treatment may lead to severe
anaemia, so this should be considered when
planning treatment. 5. We do not recommend
drawing a clear conclusion regarding the effect
of mitotane on endometrial functions due to
the small number of cases examined and
described in the literature. A multicentre trial
including a representative study group, which
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would allow the drawing of valid conclusions is
required.
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