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Atypical breast adenosquamous carcinoma following acute
myeloid leukemia in a middle-aged woman: A case report
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Abstract. Adenosquamous carcinoma of the breast is a rare
cancer that develops as glands and tubules admixed with
solid nests of squamous cells in a spindle cell background.
Furthermore, its occurrence following AML is also rare. To
the best of our knowledge, based on a review of the relevant
literature, thus far there have not been any welldocumented
cases. In the present case report, we report on a middle-aged
woman with a 2year history of acute myeloid leukemia (AML)
who was admitted to hospital due to a mass in the right breast,
with concurrent cutaneous lesions on the breast. The clinical
and pathological investigations resulted in the diagnosis of
adenosquamous carcinoma of the breast. The patient under-
went a modified radical mastectomy (MRM). Subsequently,
the patient received chemotherapy, involved-field radiation
therapy and target therapy. At 9 months after the final cycle
of chemotherapy, and while she was on targeted therapy with
trastuzumab (6 mg administered every 3 weeks), the patient
presented with extensive dermatomal skin lesions. A biopsy
report revealed metastatic lesions of invasive ductal carcinoma
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in the abdomen, so chemotherapy resumed with a course
lasting for 6 cycles, with the identical treatments, but lacking
trastuzumab.

Introduction

Acute myeloid leukemia (AML) is an aggressive hetero-
geneous disease that is associated with low survival rates,
and the majority of patients who are diagnosed with this
malignancy will ultimately die without appropriate treat-
ment (1). It is the most common form of leukemia among
adults, and has the lowest rate of survival (2). Furthermore,
the incidence of any second malignancy following AML is
2.43% (3). Second primary breast cancer generally develops in
women who are first diagnosed with endometrial colon/rectal,
stomach, ovarian, thyroid gland or skin cancers, although its
occurrence following AML is rare (4). Additionally, adeno-
squamous carcinoma of the breast is a rare tumor that exists
as one of the subgroups of metaplastic breast carcinoma (5).
Metaplastic carcinoma occurs at a prevalence of 1% of all
breast carcinomas (6). In the present study, a case is reported
of adenosquamous carcinoma of the breast [invasive ductal
carcinoma and squamous cell carcinoma (SCC)] following
AML, with metastatic cutaneous lesions of invasive ductal
carcinoma on the thorax and abdomen.

Case study

In May 2010, a 39-year-old Iranian woman was admitted to
the Hematology and Medical Oncology Department of the
Ali-Ebne-Abitaleb Hospital, Zahedan, Iran, due to non-exer-
tional dyspnea, productive cough and low-grade fever that had
lasted over the course of the previous 10 days. On medical
evaluation, other symptoms were identified as a decrease in
appetite and night sweating. Furthermore, using the routine
tests of a peripheral blood smear and complete blood count
for pancytopenia, and the modified Westergren method for
the erythrocyte sedimentation rate (ESR), pancytopenia and
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an ESR of 122 mm/h were observed. Two months prior to
admission, the patient had been diagnosed with areas of micro-
calcifications in her right breast following mammography. The
patient's laboratory parameters were as follows: White blood
cells, 2.3x10% red blood cells, 2.05x10° cells/ml; and platelet
count, 66,000 cells/ml. Based on the pathological report, the
patient was diagnosed with AML.

On evaluation in the hematology and medical oncology
ward, the patient was diagnosed with AML subtype M4
(acute myelomonocytic leukemia), and this diagnosis also
concurred with the results of the bone marrow aspiration,
blood smear and flow cytometric analyses. Cytogenetic
analysis was not accessible at that time in our center. The
patient's chemotherapy was started with a 7+3 regimen, with
a combination of cytarabine and daunorubicin. Subsequently,
fever and cough had developed, and the patient coughed up a
plug of dense brown mucus. Pathology reports of the plug of
dense mucus revealed septate hyphae with regular branches
of aspergillosis, necrosis and inflammatory cell infiltration.
Furthermore, a follow-up chest computed tomographic (CT)
scan revealed blebs in the right lower and middle lobes of
the lungs, and high-resolution CT (HRCT) revealed collapse
and consolidation in the lateral segment of the right middle
lobe, even though the trachea, bronchus and mediastinum
were normal. Amphotericin B (50 mg) was administered
intravenously (i.v.) for 42 days. After a subsequent 10 days, the
patient began to take a regimen and her fever was controlled
with imipenem (750 mg) and vancomycin (500 mg). At this
stage, the treatment continued with itraconazole (600 mg for
3 days). The patient's treatment was subsequently interrupted
for ~2 years, even though she was a candidate for an allogene
bone marrow transplant.

After 2 years, the patient was readmitted to the hospital
due to a mass in the right breast, and concurrent skin lesions
on the breast (Fig. 1). Following evaluation, the patient was
reported to have invasive ductal carcinoma with squamous cell
differentiation (SCC) of the breast, with metastasis to the right
axillary lymph nodes. Pathology reported metaplastic carci-
noma of the breast (adenosquamous carcinoma), and a lymph
node involvement (Figs. 2 and 3). Testing for the estrogen
receptor (ER) and progesterone receptor (PR) proteins proved
to be negative, but human epidermal growth factor receptor
type 2 (HER?2) was positive. p53, ki-67 and cytokeratin 5/6 also
tested positive. Following the diagnosis, the patient underwent
a modified radical mastectomy (MRM). During the first week
following MRM, the patient took the first course of combina-
tion chemotherapy, which comprised a combination of taxotere
(160 mg) and carboplatin [6 area under the curve (AUC);
mg/ml/min]/trastuzumab (6 mg/kg) for 6 cycles and, following
involved-field radiation therapy (IFRT), targeted therapy was
allowed to continue.

The patient presented with extensive dermatomal skin
lesions at ~9 months following the final cycle of chemotherapy,
and while she was on targeted therapy with trastuzumab, the
patient was followed and her condition was managed as herpes
zoster, due to appearance of lesions that induced it. The patient
was a candidate for a skin biopsy 14 days afterwards due to
the progression of the lesions. During this time, the patient
was provided with a regimen of TAC [taxotere (160 mg), adria-
mycin (60 mg) and cyclophosphamide (50 mg)]. The biopsy
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Figure 1. A mass in the right breast of the patient with concurrent skin lesions
on her right breast.

Figure 2. For the breast mass, infiltrative neoplasm consisted of cell plates of
squamous cell carcinoma, with focal points of creatine accumulation.

Figure 3. Cutaneous involvement with infiltrative neoplasm, consisting of
irregular tubular and glandular structures lined by malignant epithelial cells.

report revealed metastatic lesions of invasive ductal carcinoma
to the abdomen, left breast and right axillary region (Fig. 4).
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Table I. Summary of the clinical course and therapeutic measures.

Time point Clinical event(s)

Therapeutic measure(s)

Metastatic lesions of
invasive ductal carcinoma

Diagnosis of AML

Last surveillance visit

Day 1 (onset of symptoms)

Second admission Aspergillus infection

Third admission
(following 2 years' interruption
of the treatment)

Mass in the right breast with

(adenosquamous carcinoma)

Fourth admission Progression of symptoms

Fifth admission
(9 months following the
final cycle of chemotherapy)

Sixth admission
(14 days later)

Progression of lesions

concurrent skin lesions on the breast

Extensive dermatomal skin lesions

(diagnosis of metastatic lesions
of invasive ductal carcinoma)

Liposomal doxorubicin
hydrochloride (60 mg) for 6 cycles

7+3 regimen, with the combination
of cytarabine and daunorubicin

Amphotericin B (50 mg) and the start of the
5+2 regimen [imipenem (750 mg), vancomycin
(500 mg) and itraconazole (600 mg)]

MRM,; first course of chemotherapy
[taxotere (160 mg), carboplatin (50 mg)
and trastuzumab (6 mg); [FRT
Trastuzumab (6 mg)

TAC regimen [taxotere (160 mg),
adriamycin (60 mg) and cyclophosphamide (50 mg)]

Liposomal doxorubicin hydrochloride (60 mg)
for 6 cycles

Immunohistochemical (IHC) analysis of the skin lesions
revealed a test result of ER/PR***; however, HER2 was negative
at this time. During this phase, the patient was administered
liposomal doxorubicin hydrochloride (60 mg) for 3 weeks.
After the completion of 3 cycles, the lesions underwent a
marked improvement, and so chemotherapy was continued
again for 6 cycles with an identical treatment in all respects, but
without trastuzumab during this course of treatment. However,
our patient succumbed to mortality due to an endemic hemag-
glutinin type 1 and neuraminidase type 1 (HIN1) outbreak
of influenza, 1 month following the final cycle of the second
course of treatment (a summary of the clinical course, and all
the therapeutic measures taken, is provided in Table I).

Discussion

Adenosquamous carcinoma of the breast is a rare cancer
that occurs as one of the variants of metaplastic breast
carcinoma (5). Adenosquamous carcinoma has a prevalence
of <1% of all breast cancers (7). It develops as glands and
tubules admixed with solid nests of squamous cells in a
spindle cell background (8). Second primary breast cancer
generally develops in women who are first diagnosed with
endometrial, colon/rectal, stomach, ovarian, thyroid gland or
skin cancers (4), although its development following AML is
rare and, to our best of knowledge, no report of breast cancer
following AML has been previously published. However,
several cases of second primary AML following breast cancer
have been noted in the literature (9-12).

In the present study, our 45-year-old patient had AML.
Treatment options included a 7+3 regimen with a combina-
tion of cytarabine and daunorubicin, although the patient's
treatment was interrupted for ~2 years. Unusually, our patient

Figure 4. The patient's metastasis skin lesions of invasive ductal carcinoma
on the abdomen and left breast and right axillary region. Top panels: Prior to
treatment with liposomal doxorubicin hydrochloride; lower panels, following
treatment with liposomal doxorubicin hydrochloride.

survived for ~2 years with only one cycle of induction and
without taking any medication, whereas others have reported



274

a long-term survival rate for AML of <10% (13). Such a
survival rate for AML subtype M4 is very unusual, based on
the above-mentioned medications and complicated sequels.
Several hematological malignancies, including AML, can
be effectively treated using allogeneic hematopoietic stem
cell transplantation (HSCT) (14). The patient was recom-
mended to have HSCT due to a delay in remission and the M4
subtype of AML, although she refused to continue with the
treatment process. Immunocompromised patients, including
those who have AML, are at risk from fungal infections, and,
although several treatments for fungal infection have been
identified, 12-18% of AML patients still die from fungal infec-
tions (15,16). Invasive aspergillosis is the most common fungal
infection that can threaten the lives of patients with AML (17).
Common antifungal drugs that are used for these patients
include amphotericin B, itraconazole, voriconazole, posacon-
azole and isavuconazole (18). The patient in the present case
study was treated with amphotericin B (administered i.v. for
42 days), and subsequently itraconazole (600 mg for 3 days).

The most interesting aspect of the present case report was the
feature of primary adenosquamous carcinoma of breast invasive
ductal carcinoma and SCC following AML. Adenosquamous
carcinoma is one of the types of metaplastic carcinoma that
are characterized by the presence of non-epithelial cellular
elements (4). Following diagnosis, and due to right axillary
lymph nodes metastases, treatment options included MRM and
combination chemotherapy [a combination of taxotere (160 mg)
and carboplatin (6 AUC; mg/ml/min)/trastuzumab (6 mg/kg)]
for 6 cycles], followed by IFRT, and again, a continuation of
the targeted therapy with trastuzumab. According to previous
studies, mastectomy is an effective treatment for breast cancer,
and it has been demonstrated that a bilateral risk-reducing
mastectomy decreases the risk of invasion and metastases in
patients with breast cancer by up to 90% (19,20). Based on a
review of the literature, almost 20% of all breast cancers are
HER?2-positive, and one of the monoclonal antibodies against
the HER?2 receptor is trastuzumab, which has been used for
HER2-positive breast cancers as an adjuvant treatment and
target therapy (21,22). SCC may present with smooth or
hyperkeratotic lesions, abscesses, nodules and ulceration of
the skin, although nipple discharge is uncommon (23,24),
and the symptoms of invasive ductal carcinoma are lumps,
itching, burning and pain (25). In the present study, the patient
presented with ulceration lesions on the breast with lumps.
Breast carcinoma is the most common cancer that causes skin
metastases. This metastasis may be presented with nodules on
the thoracic wall and abdomen, limbs, head and neck, with
ulceration, bleeding and pain (26,27). The patient's specific
metastatic invasive ductal carcinoma lesions were observed as
ulcerated plaques and nodules.

The patient, who was diagnosed with AML subtype M4, and
subsequently with breast cancer (adenosquamous carcinoma)
with metastatic lesions of invasive ductal carcinoma, was an
unusual case, exhibiting certain differences with respect to other
cases that have been described in several other case reports. Our
patient had AML, but her treatment was interrupted for ~2 years.
Unexpectedly, the patient was able to survive for ~2 years with
only one cycle of induction, and without taking any medication.
Additionally, the most interesting characteristic of the present
case was the features of primary adenosquamous carcinoma
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of breast. In several other cases, certain differences have been
demonstrated. According to the study of Geyer et al (28), who
discussed five case studies of adenosquamous carcinoma,
all the patients were at an age of 54-76 with negative axillary
lymph nodes, whereas our patient was 41 years old with positive
axillary nodes (28). In addition, in the study of Swathy ez al (8),
the lesions were identified as being cystic, whereas our patient
presented with ulceration lesions on the breast with lumps.
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