
Abstract. Multiple primary malignant neoplasms are multiple
tumors with different pathogenetic origin. They may be
synchronous or metachronous. The management of these
conditions represents an interesting clinical scenario. A crucial
aspect is the decision regarding which tumor to treat initially,
and how to schedule further treatments according to individual
tumor risk. This process involves a multidisciplinary physician
team to ensure favorable outcomes. We describe a case report
of a female patient affected by primary synchronous tumors of
the breast and pectoral skin, which raised a series of
diagnostic, etiological and therapeutic issues persuading us to
carry out a critical review of the literature.

Multiple primary malignant neoplasms (MPMNs), or multiple
primary cancers, are defined as multiple tumors with different
pathogenetic origin. The phenomenon of MPMN was first
described by Billroth at the end of the 19th century (1) and since
then several cases of double or even triple primary malignant
neoplasms have been reported (1-3). Neoplasms can be
synchronous or metachronous and may appear in a single organ
or in multiple organs concurrently. According to Moertel (2),
synchronous neoplasms are defined as those that occur within 6
months from the diagnosis of a previous malignant tumor, and
metachronous neoplasms are defined as neoplasms that appear
6 months after the first diagnosed tumor (2). Despite many
changes in the definition have been proposed, the diagnosis of
MPMNs that is widely accepted is based on the criteria

described by Warren and Gates (3). These criteria require that:
(i) each tumor must have a clear picture and histological
confirmation of malignancy; (ii) each tumor must be
topographically distinct and separated by healthy mucosa (at
least 2 cm of normal mucosa between two tumors of the same
region); (iii) the lesions must be not metastases of each other (3).

In this report, we describe our recent observation and
treatment of a female patient affected by primary
synchronous tumors of the breast and pectoral skin. This
combination, to the best of our knowledge, has never been
previously reported in the literature, and it raised a series of
diagnostic, etiological and therapeutic issues persuading us
to carry out a critical review of the literature.

Case Report

A 58-year-old postmenopausal woman, of Balkan origin
which had settled in Rome for the past 5 years, was referred
to the Department of Surgical Sciences, Sapienza University
of Rome, Italy, for an erythematous, ulcerated lesion with
necrotic areas of the chest wall involving the skin of the right
breast (Figure 1). The patient gave written informed consent
for use of her radiological imaging and photographic
documentation. A detailed past medical history was
collected, which resulted negative for primary comorbidities,
genetic or environmental exposition to risk factors, as well
as for family history of cancer. 

Interestingly, the patient also presented crusts and
ulceration on the right nipple, suffering by intense pain and
bleeding from the nipple as well as from the necrotic areas
of the chest wall. No weight loss, nor fatigue, fever or any
other specific complaints were reported.

Clinical and Diagnostic Investigations

In the first instance, a mere cutaneous lesion was suspected
and, therefore, a punch biopsy was performed, whose
histological diagnosis documented a squamous cell carcinoma
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of the pectoral skin. Moreover, because of the ulcerations
within the right nipple-areola complex, the patient underwent
mammography and breast ultrasonographic imaging that
documented the presence of multiple nodular opacities with
irregular margins, variable diameter from 5 to 10 mm and
calcifications in the external upper quadrant (Figure 2a). A
highly suspicious axillary lymphadenopathy was also detected
(Figure 2b). The imaging showed a multicentric breast
disease with an associated suspicious in situ component,
indicating the necessity of an ultrasound-guided breast core-
needle biopsy (at two different sites). The histological
examination documented a grade 3 invasive ductal
carcinoma. Considering the coexistence of a cutaneous
squamous cell carcinoma, immunohistochemical analyses
were performed to verify the primitiveness of the breast
lesions. The results were the following: human milk factor
was non-probative; CKMNF116 resulted positive; p63,
estrogen receptor (ER), progesterone receptor (PgR) and
HER-2 neu receptor resulted negative. Therefore, according
to the immunophenotype documented and the negativity of
p63 expression, the primitiveness of breast tumor was
confirmed. Staging investigations were performed and
resulted negative for metastatic lesions.

Finally, to exclude a possible genetic predisposition to
breast cancer, the patient was evaluated for the presence of
BRCA 1/2 gene mutations, but none was detected.

Treatment

After discussing the clinical picture of the patient in a
multidisciplinary team, the patient underwent neoadjuvant
chemotherapy. Due to the presence of two different tumors,
a more aggressive approach was chosen compared to a
normal chemotherapy protocol used in the case of clinical
T4 breast cancer.

Already during the second cycle of chemotherapy, the
staging computed tomography showed that the neoplastic
lesions of the right breast were no longer appreciable.

Breast re-evaluation by magnetic resonance imaging, after
three chemotherapy cycles, showed an important
dimensional reduction of the cutaneous and breast lesions
with re-epithelialization of the ulcerated areas. 

The patient completed the neoadjuvant chemotherapy
with three more treatment cycles and then underwent a
combined surgery of right mastectomy, ipsilateral axillary
lymph nodes dissection, excision of the remaining
cutaneous squamous cell carcinoma, and reconstruction
with a split-thickness skin graft taken from the
contralateral leg with an electric dermatome, to correct for
the loss of substance (Figure 3a and 3b). The surgery
lasted 105 min and the estimated blood loss was 100 ml.
The patient was discharged in the third post-operative day
in a good clinical condition. 

The histopathological examination of the surgical
specimen revealed a complete pathological response of the
right breast carcinoma, documenting only a small residue of
ductal carcinoma in situ, and a complete regression of the
cutaneous squamocellular lesion.

No early neither late post-operative complications were
documented, and the graft was well tolerated. Due to the
absence of both cutaneous and breast infiltrating tumors, it
was decided to keep the patient in follow-up without further
oncological treatments.

The patient maintained a good performance status and she
is continuing on a program of 6-month clinical and radiological
follow-ups as recommended by the multidisciplinary team.

Review of the Literature 

MPMNs incidence is estimated to be between 0.73% and
11.7% (4). Patients with a primary tumor have a 10% higher
risk of developing a second tumor with respect to the general
population (5, 6). Causes of MPMNs are not yet clear, but
they may be related to four principal factors: intrinsic factors,
extrinsic factors, genetic factors, and therapeutic factors.

Intrinsic factors include susceptibility, immune status, and
endocrine and embryonic development. The loss of immune
surveillance and immune defenses both congenital and
acquired increases the possibility to develop a MPMNs (7).

Extrinsic factors are represented by environmental factors
and personal lifestyle, including occupational diseases, long
exposure to ultraviolet rays and industrial pollution (7). In
addition, smoking and alcohol, and low physical activity are
important carcinogenic factors. 

Genetic factors may favor the development of MPMNs.
Members of families with BRCA gene mutations have an
increased risk of early onset breast and ovarian cancer (8).

Therapeutic factors, including carcinogenic radiation
treatment and chemotherapy, may significantly increase the
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Figure 1. Ulcerated lesion with necrotic areas of the chest wall
involving the skin of the right breast at the moment of the diagnosis.



risk of developing MPMNs (9). It is surprising how
chemotherapeutic agents might paradoxically have an
“oncogenic’’ role, since on the one hand they increase
survival, and on the other they may cause an acquired
immunosuppression. 

Spratt et al. (9) reported that new therapy protocols for
cancer (i.e. alkylating agents, topoisomerase II inhibitor
and/or radiotherapy) have caused increased rates of survival,
determining a higher chance for patients to develop a second
neoplasm and apparently increasing the incidence of cancer.

Above all, in the case of metachronous tumors, the main
cause of the development of a second tumor is the acquired
immunosuppression. Several immunosuppressive and/or
cytotoxic agents are potential carcinogens and may either
have a direct oncogenic effect or play a role as cofactor in
oncogenesis (9). 

In our review we considered all the published case reports
of MPMNs where breast cancer is present and have
evaluated the correlation of the different single tumors with
breast cancer.
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Figure 2. Breast radiological imaging. a) Mammographic imaging of the right breast at the moment of the diagnosis. b) Ultrasound imaging of the
right axillary lymphoadenopathy documented at the moment of the diagnosis.

Figure 3. Breast reconstruction.



Table I shows a summary of the previous studies
describing MPMNs.
Breast cancer and skin cancer. Twelve cases of tumors
involving the skin and the breast in the same person have
been described (10-21); in particular, only two cases (11, 12)
presented the coexistence of squamous cell carcinoma and
breast cancer, similarly to our case, which turns out to be the
third case report documented since 1980. As discussed by
Pastore et al. (12), our patient presented a synchronism of a
wide squamous cell carcinoma of the right breast
synchronous to a right breast cancer.

The most frequent described MPMN is breast cancer and
melanoma (13-20).

This association is not surprising, because several genetic
and hormonal factors are responsible for the association
between breast cancer and melanoma, in particular the
germ-cell mutations or somatic mutations in genes such as
BRCA2 (22).

Breast cancer and gastro-intestinal cancer. The association
between breast cancer and gastro-intestinal cancer may be
considered as a sporadic or germinal association (23-46).
While for tumors of the high gastro-intestinal tract, such as
esophagus, stomach and liver cancer, the association with
breast cancer is probably sporadic (8 cases have been
described) (14, 23-29), in case of colorectal cancer several
studies emphasized the coexistence of common predisposing
extrinsic and genetic factors.

Breast cancer and colon cancer represent primary tumors
with high incidence, while metastatic breast cancer to the
colon is a rare entity with the exception of the lobular
histotype breast carcinoma which has resulted to be the most
common histological type of breast cancer that metastasizes
to the colon (47). 

Breast carcinoma and nervous system tumors. The
association between breast cancer and primitive brain tumor
lesions is weak and less frequent (16, 48, 49).

The presence of a breast cancer and a brain lesion always
needs further investigation aimed at diagnosing the
primitiveness of the single lesions, considering that breast
cancer appears to be the second leading cause of brain
metastasis (50). 

Less frequent but often metachronous lesions are, instead,
the associations between breast cancer and peripheric
nervous system tumors (51-53). 
Breast cancer and hematologic tumors. Breast cancer
patients may develop, with a higher risk with respect to the
normal population, secondary malignancies, including
leukemia and non-Hodgkin’s lymphoma (54). The second
tumor is usually metachronous (22, 55-64) and appears 2–5
years following the eventual chemotherapy and radiotherapy
(54), while synchronous breast cancer and lympho-

proliferative diseases are much rarer (18, 37, 55, 58, 60, 63,
65). Several case reports describe the coexistence between
breast cancer and lymphoma more frequently than expected,
with no evidence that the second tumor was treatment-
induced (60-65).

Breast cancer and sarcoma. The first case report of MPNMs
including breast cancer and sarcoma was reported in 1936
(66). Another five case reports of these MPNMs have been
presented in the literature (34, 67-70).
It was Warren who first highlighted how radiotherapy
treatment for breast cancer was a risk factor for the
development of sarcoma (66).

At the same time, it is important to remember that
radiosensitivity is an intrinsic characteristic of the cells of
the mammary gland, so that the radiotherapy treatment of a
rhabdomyosarcoma of the upper arm can itself be a risk
factor for breast cancer development (68).

Approximately 60% of cancer patients receive radiation
therapy during the course of the disease (71) and even after
10 years from radiotherapy a second tumor may develop
(72). The definition of radio-induced sarcoma is
characterized by the following criteria proposed by Cahan
(73) and then modified by Arlen (74): (i) radiant treatment
at least three years before developing sarcoma, (ii) onset in
the context of previously irradiated tissues, (iii) different
histology compared to previously irradiated primary tumor.

Since most patients with breast cancer receive radiation
therapy, it is essential to early diagnose this form of sarcoma.

Breast cancer and lung cancer. If a lung lesion is
documented in a patient diagnosed with breast cancer, it is
always necessary to exclude a lung metastasis, which
represents the second most frequent site of metastasis of
breast cancer after the bone (75).

However, it is not uncommon to find coexistence of a lung
and breast cancer as primitive tumors in the same patient (11,
20, 28, 32, 34, 40, 48, 61, 64, 76-79). This association can be
explained mainly considering that: i) breast cancer is the most
frequent malignancy in women worldwide (80); ii) in the last
years, the mortality of women with an early diagnosis of
breast cancer has been significantly reduced and their longer
overall survival increases the risk of developing a second
tumor (81); iii) lung cancer is the second most common
primary malignancy which may develop in patients who have
a history of a previous breast malignancy (82).

Breast cancer and gynecological tumors. A strong
association between breast cancer and gynecological tumors,
especially ovarian cancer, exists, as they are (62, 83-85)
influenced by similar risk factors such as early menarchy,
low number of pregnancies/nulliparity, obesity as well as
high fat diet and fat intake >38% of daily calories.

in vivo 33: 1313-1324 (2019)

1316



De Luca et al: Breast Cancer and MPMNs

1317

Table I. Summary of the previous studies describing multiple primary malignant neoplasms.

Year              Author                  1st Tumor                2nd Tumor               3rd Tumor              4th Tumor       5th Tumor     6th Tumor    Synchronous or
                                                                                                                                                                                                                         Metachronous 
                                                                                                                                                                                                                        primary cancers

1980       Tsuneyoshi M.      Breast carcinoma            Sarcoma                                                                                                                      Metachronous
1984           Deppe G.          Breast carcinoma              Colon             Vulva squamous                                                                               Synchronous
                                                                               adenocarcinoma       cell carcinoma
1985          Sugiura K.         Breast carcinoma     Acute monocytic                                                                                                              Metachronous
                                                                                     leukemia
1985         Bartal A.H.        Breast carcinoma           Melanoma                                                                                                                    Metachronous
1985             Patel S.            Breast carcinoma          Lung tumor           Gastric cancer                                                                                  Synchronous
1986       Ogasawara K.      Breast carcinoma              Breast                      Lung             Nervous system    Thyroid                              Synchronous
                                                                                    carcinoma                carcinoma            tumors (Brain    carcinoma
                                                                                                                                                 glioblastoma)
1988           Shinjo K.                 Rhabdo-                     Breast                                                                                                                       Metachronous
                                                myosarcoma               carcinoma
1989        Kobayashi R.            Lymphoma          Breast carcinoma                                                                                                               Metachronous
1990            Petru G.           Breast carcinoma           Melanoma            Gastric cancer                                                                                 Metachronous
1990          Stierer M.         Breast carcinoma          Lymphoma                                                                                                                     Synchronous
1990       Newbould MJ.      Breast carcinoma      Nervous system                                                                                                               Metachronous
                                                                                      tumors 
                                                                             (Peripheral nerves 
                                                                                 heath tumour)
1990           Kohno A.          B Cell malignant     Breast carcinoma                                                                                                               Metachronous
                                                  lymphoma
1991          Solan M.J.         Breast carcinoma             Thyroid                 Basal cell                                                                                    Metachronous
                                                                                    carcinoma                carcinoma 
                                                                                                                     (multiple)
1992           Lian D.L.             Cervix tumor        Larynx squamous     Skin squamous             Breast             Bladder           Lung          Metachronous
                                                                                cell carcinoma        cell carcinoma          carcinoma           tumor            tumor
1992   Marcos Sanchez F.            Colon                       Renal                      Breast                         -                       -                                    Metachronous
                                                  carcinoma                 carcinoma                carcinoma
1994          Frey B.M.         Breast carcinoma          Lymphoma                                                                                                                     Synchronous
1994       Bumpers H.L.      Larynx squamous     Lung squamous              Breast                     Colon                  -                                    Metachronous
                                              cell carcinoma             carcinoma           adenocarcinoma     adenocarcinoma
1996        Padmore R.F.       Breast carcinoma           Melanoma                                                                                                                    Metachronous
1997          Potzsch C.         Breast carcinoma     Lung carcinoma          Renal cell                  Acute                   -                                     Synchronous 
                                              (Synchronous)          (Synchronous)            carcinoma         myelomonocytic                                              (Metachronous)
                                                                                                                (Metachronous)           leukemia 
                                                                                                                                               (Metachronous)
2001          Shousha S.         Breast carcinoma           Squamous                                                                                                                    Metachronous
                                                                                cell carcinoma 
                                                                             of the oesophagus
2003             Eros N.             Lymphoma NH       Breast carcinoma        Basocellular                                                                                 Metachronous
                                                                                                               carcinoma (skin)
2003         Canda M.S.        Breast carcinoma      Nervous system                                                                                                                Synchronous
                                                                                 tumors (Brain 
                                                                                 glioblastoma)
2003           Roy S.D.          Breast carcinoma      Axillary mantle                                                                                                                Synchronous
                                                                                cell lymphoma
2005         Otrock Z.K.            Lung adeno-                 Bladder                   Prostate                   Breast                                                        Synchronous 
                                               squamous cell             carcinoma           adenocarcinoma          carcinoma                                                    metachronous
                                                  carcinoma
2006        Fruscalzo A.       Breast carcinoma          Leukemia                 Ovarian              Endocervical                                                 Metachronous
                                                                                    lymphatic               carcinoma          adenocarcinoma
                                                                                      chronic
2006      Filippakis G.M.     Teratoma Ovaric      Breast carcinoma                                                                                                                Synchronous
2006         Kościuch J.        Breast carcinoma    Gastric carcinoma                                                                                                               Synchronous
2007         Agrawal R.        Breast carcinoma     Cervix squamous                                                                                                               Synchronous
                                                                                cell carcinoma

Table I. Continued
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Table I. Continued

Year              Author                  1st Tumor                2nd Tumor               3rd Tumor              4th Tumor       5th Tumor     6th Tumor    Synchronous or
                                                                                                                                                                                                                         Metachronous 
                                                                                                                                                                                                                        primary cancers
2008        Cercato MC.       Breast carcinoma          Squamous                  Kidney              Colon adeno-                                                   Synchronous 
                                              (Synchronous)          cell carcinoma           carcinoma              carcinoma                                                    metachronous
                                                                                 of the larynx         (metachronous)      (metachronous)
                                                                                (Synchronous)                     
2008           Izawa N.             Osteosarcoma           Breast cancer           Colon adeno-          Histiocytoma         Lung                               Metachronous
                                                                                                                    carcinoma                                          cancer
2012          Ahmed H.         Breast carcinoma        Osteosarcoma                                                                                                                   Synchronous
2012              Ko K.             Breast carcinoma         Lung cancer                                                                                                                    Synchronous
2012          Anania G.         Breast carcinoma       Caecum adeno-         Sigma adeno-                                                                                  Synchronous
                                                                                   carcinoma               carcinoma
2013       Băltătescu G.I.      Breast carcinoma             Ovarian                                                                                                                       Synchronous
                                                                                dysgerminoma
2013             Sini G.            Breast carcinoma            Nervous                 Clear cell              Melanoma                                                    Metachronous
                                                  (bilateral)              system tumors            renal cell 
                                                                                (Meningioma)            carcinoma
2013            Kurul S.           Breast carcinoma           Melanoma              Lung cancer                                                                                   Synchronous
2013            Pogal J.           Breast carcinoma          Gallbladder                                                     -                       -                                     Synchronous
                                                                                    carcinoma
2013          Higgins L.         Breast carcinoma         Colon aden-                                                                                                                    Synchronous
                                                                                   ocarcinoma
2013         Pastore A.L.         Skin squamous               Breast                    Bladder                        -                       -                                     Synchronous
                                              cell carcinoma             carcinoma                carcinoma
2014     Karthikeyan V.S.    Breast carcinoma       Gastric cancer                                                                                                                 Metachronous
2014        Sakellakis M.       Breast carcinoma     Ureter carcinoma        Endometrial                                                                                   Synchronous
2014           Powell G.            Osteosarcoma        Breast carcinoma             cancer                                                                                        Synchronous
2014        Nishikawa A.       Breast carcinoma       Lymphoma of         Rectal adeno-                                                                                  Synchronous
                                                  (accessory                the breast                carcinoma
                                            mammary gland)
2014            Yabe N.           Breast carcinoma       Bladder cancer                                                                                                                  Synchronous
2014              Liu L.           Thyroid carcinoma    Breast carcinoma                                                 -                       -                                     Synchronous
2014          Rastogi M.              Esophagus                   Breast                 Base tongue                    -                       -                                    Metachronous
                                                  carcinoma                 carcinoma                carcinoma
2014        Jafferbhoy S.       Breast carcinoma        Colon adeno-                 GIST                                                                                         Synchronous
                                                                                    carcinoma
2015             Zhao J.            Colon carcinoma        Endometrium                Breast                                                                                      Metachronous
                                                                                       cancer                   carcinoma
2015      McPherson J.R.     Breast carcinoma      Nervous system       Neurofibroma                                                                                 Metachronous
                                                                             tumors (Malignant 
                                                                               peripheral nerve
                                                                                 sheath tumor)
2015        Klairmont M.       Breast carcinoma         Lung cancer           Colon adeno-      Esophagus cancer                                               Synchronous
                                                                                                                    carcinoma
2015     Williamson C.W.    Breast carcinoma     Giant cell tumor;         Lymphoma;             Melanoma                                                     Synchronous
2015             Tian F.            Breast carcinoma       Hepatocellular                                                                                                                 Synchronous
                                                                                    carcinoma
2016           Lopez J.J.          Breast carcinoma        Tricholemmal                                                                                                                  Synchronous
                                                                                       tumor
2016     Vennepureddy A.       Breast cancer               Myeloma         Monoclonal B-Cell                                                                             Synchronous
                                                                                                                 lymphocytosis
2016          Cohen P.R.            Breast cancer               Hodgkin                     Lung                     Kidney           Thyroid                             Metachronous
                                                                                   lymphoma                  cancer                     cancer              cancer
2016              Ari A.             Breast carcinoma                                         Colon adeno-                                                                                  Synchronous
                                                                                                                    carcinoma
2017              Liu J.             Breast carcinoma          Mantle Cell                                                                                                                    Synchronous
                                                                                   Lymphoma 
                                                                                      (MCL)

Table I. Continued



Women with sporadic breast cancer have a high risk of
developing sporadic ovarian cancer, and this risk increases
if we consider genetic syndromes such as the inherited
BRCA1 and BRCA2 gene mutations (8, 86, 87) and the
Lynch syndrome type II, which also includes colon,
endometrium and high gastrointestinal tract tumors (87).

In hereditary tumor syndromes a single germline mutation in
a single gene leads to a high risk of cancer (87). The association
between primary breast and ovarian tumors is very strong and
so in the oncological follow-up of breast cancer, the ovaries are
always investigated to rule out an ovarian lesion. In fact, unlike
breast cancer, ovarian cancer is less frequent but is characterized
by poor prognosis, considering that the overall 5-year survival
is 50% and in stages III and IV it drops to 15-20% (88).

Breast cancer and thyroid cancer. Women with a history of
thyroid cancer have a greater risk of developing a second tumor
when compared to the normal population, especially breast
cancer (89, 90). In the case of multiple tumors, the second most
frequent site is the breast gland (90) and the risk is higher if
thyroid cancer appears in women aged less than 50 years (91).

These two tumors share numerous molecular mechanisms
that might activate the carcinogenic process. Among these
mechanisms, mutations in the thyroid receptor play an
important role in breast hyperplasia (92).

Finally, there are genetic syndromes such as the Cowden
syndrome or the Cowden-like syndrome, in which breast and

thyroid cancers are associated (93). It is therefore not surprising
that there are several case reports of breast and thyroid MPMNs,
both synchronous (48, 94) and metachronous (10, 64).

Breast cancer and urological tumors. Bladder and breast cancers
share extrinsic risk factors (including personal lifestyle,
ultraviolet radiation, smoking and alcohol) and some genetic
mutations in signal transduction pathways (95, 96). Damrauer et
al. showed that basal-like and luminal-like subtypes of bladder
cancer surprisingly reflect the hallmarks of breast biology (97).

If the generic association of breast cancer with urological
tumors can be considered sporadic (11, 12, 16, 31, 44, 61,
76, 86, 95, 96), the same cannot be said for bladder cancer
(11, 12, 76, 95).

Discussion

Between 1980 and 2018 only 12 cases of MPMNs involving
the breast gland or the skin have been described (10-21).
Among these, only two (11, 12) cases report the coexistence
of breast and cutaneous squamous cell cancers (Table I). The
first case was described by Lian in 1992 (11), who focused
on a patient suffering by six metachronous primary
malignant neoplasms in a period of 10 years (cervix, larynx,
skin, left breast, bladder and right lung) (11).

The second study described by Pastore et al. in 2013 (12)
reported the clinical case of a male patient who developed
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Table I. Continued

Year              Author                  1st Tumor                2nd Tumor               3rd Tumor              4th Tumor       5th Tumor     6th Tumor    Synchronous or
                                                                                                                                                                                                                         Metachronous 
                                                                                                                                                                                                                        primary cancers

2017       Shuayb M.D.       Breast carcinoma      Nervous system                                                                                                                Synchronous
                                                                             tumors (malignant 
                                                                               peripheral nerve 
                                                                                 sheath tumors 
                                                                                 of the breast)
2017          Alharbi A.         Breast carcinoma        Appendicular                                                                                                                  Synchronous
                                                                                      cancers
2017          Nyqvist J.             Endometrium                 Colon                   Melanoma                  Breast           Sarcoma                            Metachronous 
                                             adenocarcinoma      adenocarcinoma       (Synchronous)           carcinoma   (Synchronous)                          synchronous
                                             (Metachronous)        (Metachronous)                                       (Synchronous)
2018        Marković M.       Breast carcinoma        Colon adeno-                 GIST                                                                                        Metachronous
                                                                                    carcinoma
2018        Ágoston E.I.       Breast carcinoma        Colon adeno-    Renal cell carcinoma                                                                            Synchronous
                                                                                    carcinoma
2018         Sapalidis K.           Tonsillar oral            Lung cancer        Breast carcinoma                                                                              Metachronous
                                                cancer breast 
                                                     cancer
2018          Martin M.              Uter cancer            Lung carcinoid      Breast carcinoma         Melanoma                                                    Metachronous
2018         Parekh J.D.           Breast cancer                 Rectal                  Renal cell                                                                                   Metachronous
                                                                                squamous cell            carcinomas
2018              Jin B.                Breast cancer            Lung cancer                                                                                                                    Synchronous



synchronous carcinoma of the bladder, squamous cell
carcinoma of the forehead skin, and breast cancer (12).

We report the case of a patient who developed two
histologically distinct malignancies, meeting the inclusion
criteria of Warren and Gates to be defined as a MPMN (3).
The immunohistochemical analyses, carried out on the two
surgical specimens, showed the different primitiveness of the
lesions, excluding a metastatic origin for one of them: a wide
squamous cell carcinoma of the pectoral skin and an invasive
ductal carcinoma of the breast. These can be considered as
two synchronous and non-metachronous tumors since the
diagnosis was performed within 6 months of each other (3).

When Billroth (1) in 1889 diagnosed for the first time a
case of MPMN, the phenomenon of multiple tumors was still
rare. Nowadays, the diagnosis of second primary neoplasms
is not so infrequent. To our knowledge, the case that we
describe is the second, after the one described by Pastore (12)
reporting a synchronism between giant squamous cell
carcinoma of the right breast skin and ipsilateral breast cancer.
Synchronous tumors are much rarer and often attributed to
known and unknown genetic predispositions (19).

In our case, we excluded any syndromic frameworks, such
as Li Fraumeni (TP53) or Von Hippel Lindau syndrome, or
genetic mutations (i.e. BRCA1/2), that might have
predisposed to the development of multiple tumors.
Moreover, despite the fact that germline TP53 mutations are
rare in patients with primary tumors, it was not possible to
exclude the possibility that a sporadic mutation in TP53 may
have led to a predisposition to multiple tumors (98-100).

Our patient did not have a family history of malignancies,
which led us to verify the presence of intrinsic and extrinsic risk
factors that could justify the sporadic occurrence of MPMNs.

According to the literature, principal risk factors known
for MPMNs are tobacco, alcohol or exposure to radiation
(101). We excluded the first two factors, but we could not
exclude a previous prolonged exposure to sun light. Our
patient presented a Fitzpatrick skin phototype II with a
higher possibility to develop pre-neoplastic lesions such as
actinic keratosis (AK).

AK is a lesion that arises as a result of excessive exposure
to solar radiation and is highly frequent in Fitzpatrick skin
phototype I and II (102). AK typically occurs in areas
principally exposed to the sun light (face, upper and lower
limbs) and may often evolve into a squamous cell carcinoma.

Our patient did not present any AK at the physical
examination but we could not rule out that an AK may have
been present before the squamous cell carcinoma.

In addition to sunlight, other non-sun related risk factors,
such as exposition to insecticides, herbicides, and fungicides
lead to the development of squamous cell carcinoma of the
skin (101). Our patient was a housewife living in an urban
context and hardly ever came into contact with non-sun risk
factors.

Age is a risk factor for the development of MPMNs (9).
Considering that longevity is increasing in the general
population, a higher incidence of MPMNs is expected,
particularly in patients with a positive history of malignancy
(103). However, our patient did not have a personal history
of previous tumors.

We cannot therefore attribute it with certainty to a known
genetic syndrome or a sporadic occurrence justified by
known risk factors. The difficulty in deciding the best
therapeutic strategy has led us to review all the MPMNs case
reports including breast cancer.

Whatever the cause and/or the established risk factors,
some parameters need to be considered for the treatment of
MPMNs: the stages of the different neoplasms, tumor
behavior, patient’s age, life expectancy, and comorbidities. 

While in metachronous tumors the therapeutic course
always involves the sequential treatment of each single
tumor, in synchronous tumors we found that a personalized
and singular treatment is decided after an appropriate
evaluation in multidisciplinary team meetings and a
consensus on a therapeutic strategy (104), as it is done in the
case of an inflammatory breast cancer (105). If in localized
cancer it is possible to choose between surgical or chemo-
/radio-therapy approach to treat coexisted tumors, in
advanced cancer disease the antitumor therapy selection is
difficult and often not supported by research evidence (104).

In our case, the multidisciplinary team decided to start
with neoadjuvant chemotherapy to down-stage the two
tumors, and to reach a better local control of the disease.
Definitive histopathologic examination showed that
chemotherapy had successfully down staged both diseases
and, in addition to surgery, made possible a full recovery. 

To our knowledge, our case is the first in the literature
reporting simultaneous and complete pathological response
of two different tumors using a single chemotherapy line
protocol composed by carboplatin and taxane.

Conclusion

Nowadays, multiple primary cancers are not rare entities.
Improved cancer care and increased survival have led to an
increase in the number of patients developing multiple cancers.

While it is possible to eliminate risk factors such as
smoking, alcohol consumption and unhealthy lifestyle, not-
modifiable risk factors such as the genetic susceptibility, the
state of immune deficiencies and the sometimes-irreversible
effects of anticancer therapies cannot be managed.

Although no familial history or carcinogenetic factor
could be evidenced, the occurrence of multiple tumors,
especially the synchronous ones, is unlikely to be fortuitous. 

Patients who develop multiple cancers may not fall into
one of the hereditary syndromes, but it is possible that there
are unknown and/or rare genetic predispositions that
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determine the development of multiple tumors. For this
reason, all multiple cancer patients should be followed-up
for the development of subsequent cancers.

A complete pre-operative evaluation and interdisciplinary
collaboration can always guarantee the best possible treatment
for a patient.

Nowadays, the description of case reports is of
fundamental importance since they strongly contribute to the
progress of medical knowledge, generating new hypotheses
and acting as stimulus for the scientific community to verify
them. This study portrays a particularly rare clinical picture
and provides first evidence of efficacy of a therapeutic
protocol that deserves to be investigated in more detail.
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