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Abstract
Introduction Reports of synchronous multiple primary cancers in patients with breast cancer have
recently been increasing because of progress in radiographic diagnostic techniques. Multiple primary
cancers in patients with breast cancer mainly occur in the lung and endometrium.

Case report We report a 37-year-old female patient diagnosed with synchronous double primary cancers,
namely invasive ductal carcinoma of the left breast and invasive carcinoma of inferior lobe of the right
lung based on the pathological examination. After MDT, we gave her both lung and breast surgery then
adjuvantchemothrapy(AC-T) and EGFR-TKI (Ge�tinib). We followed this patient until October, 2020, the
patient was healthy and with no clinical or radiologic signs of recurrent or metastatic disease at the time
of this writing.

Discuss The pathogenesis of MPCs is still unclear, which is closely related to many factors, such as
genetic, immune, iatrogenic, endocrine, lifestyle. The diagnosis depends on chest CT and Pathology
examination. And there is no standard treatment guideline for MPCs. The speci�c therapy plan should be
made after MDT discussion.

Conclusion Multiple synchronous breast and lung adenocarcinoma in one patient dose not like
metastatic carcinoma. If the treatment is in time, the patient can also get a good prognosis.

Introduction
Breast cancer is the most common malignant tumors in Chinese woman and seriously endanger their
health[1]. With the progress in radiographic diagnostic techniques, It is no more rarely seen a patient with
multiple primary cancers who suffered from breast cancer synchronously. Multiple primary cancers in
patients with breast cancer mainly occur in the lung and endometrium. Many patients were diagnosed
breast cancer �rst because the breast tumors are more super�cial than others so the patients can �nd
them by themselves, then they usually �nd the second primary tumor by preoperation radiographic
examination. This paper reports a young patient suffered from multiple synchronous breast and lung
adenocarcinoma.

Case Report
A 37-year-old premenopausal woman was admitted to hospital on March 28, 2019 for �nding a mass in
her left breast for more than 5 months. There was no past history for her. Physical examination showed a
mass of about 2*2 cm can be palpated in the upper inner quadrant of her left breast (11 o'clock direction),
which is hard, irregular in shape, unclear in boundary, and still movable. A 1 * 1 cm enlarged lymph node
can be palpated in her left axilla, and no de�nite enlarged lymph node can be found in right axilla and the
upper and lower clavicles of both sides. Breast ultrasound showed that the size of the left breast mass
was about 2.0 * 1.7 * 0.8 cm in size, and was located at about 10–11 o'clock direction of the left breast,
approximately 0.8 cm away from the skin and 2.5 cm away from the nipple, Which was diagnosed BI-
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RADS 4C. Multiple hypoechoic could be found in bilateral axillary, and the maximum in left side was
about 1.2 * 0.5 cm(Fig. 1). Mammography showed a irregular high-density mass located in the posterior
part of upper quadrant of left breast, with a range of about 2.1 * 1.9 cm, and also was diagnosed BI-RADS
4C(Fig. 2a and 2b). Breast MRI told that the size of left breast mass was about 2.1 * 1.2 * 2.2 cm, with
lobulated shape and spicules of margin, which was diagnosed BI-RADS 4C(Fig. 3). Then we gave her core
needle biopsy for left breast mass and �ne needle aspiration for left axilla lymph node, the result showed
left breast mass was malignancy and the axilla lymph node was negative. Immunohistochemistry:
Invasive adenocarcinoma of left breast(who  grade), ER (+, 80%), PR (+, 70%), HER2 (2+), GATA-3 (+), E-
cad (+), p120 (membrane +), calponin (part +), p63 (part +), Ki-67 (+, 30%), p53 (+, 20%), FISH
examination showed negative. Chest CT: 1.3 cm GGN was discovered in the anterior basal segment of
the lower lobe of right lung, with unclear boundary(Fig. 4). Bone scan: no obvious abnormality was found.
Because the uncertainty of this case, we gave her MDT. During MDT discussing, There seemed to be a
consensus that the lung nodule was most likely a primary lung carcinoma.

Therefore, the patient was transferred to the department of chest surgery for pulmonary surgery. Video-
assisted thoracoscopic wedge-shaped resection of the right lower lobe nodule was performed on April 9,
2019. The results showed that the right lower lobe nodule was consistent with adenocarcinoma. Based
on the result, the right lower lobe resection and lymph nodes dissection were performed next.
Postoperative pathological examination told tumor size was about 2.5 * 2 cm and located in the lower
lobe of the right lung. Lymph node examination showed: peribronchial lymph nodes (0 / 1), group 2–4
lymph nodes(0 / 2), group 7 lymph nodes(1 / 8), group 8 lymph nodes(0 / 1), group 11 lymph nodes(0 /
5), group 12 lymph nodes(0 / 2). the cutting edge was free, no nerve invasion, no pulmonary membrane
involvement, no airway spread. Immunohistochemistry: CK (diffuse +), CK5 / 6 (-), P40 (-), CK7 (diffuse +),
CK20 (-), napsina (+), TTF-1 (diffuse +), Ki-67 (+, 10%), p53 (+, 80%)(Fig. 5). Genetic examination showed
EGFR: 21 L858R mutation, supported the diagnosis of primary adenocarcinoma of right lung. After
pulmonary surgery, she was transferred to our department and then we gave her mastectomy and
sentinel lymph node biopsy (0 / 5) for left breast cancer on May 5, 2019.Postoperative pathological
examination told: left breast invasive adenocarcinoma (WHO grade ), tumor size is about 2.5 * 2 *
1.5 cm; ductal carcinoma in situ: about 40%; specimen margin: all negative; lymphatic vascular invasion:
found; nerve invasion: not found. Immunohistochemistry: ER (+, 90%), PR (+, 90%), HER2 (2 +), E-cad (+),
p120 (membrane +), AR (-), CK5 / 6 (myoepithelial loss), EGFR (-), GATA-3 (diffuse +), Ki-67 (+, 20%), p53
(+, 5%), SMA (myoepithelial loss), FISH examination showed negative(Fig. 6).

After operation, we completed 8 cycles of adjuvant chemotherapy of epirubicin 90 mg / m2 (total
130 mg), IVP / IV, GTT, D1; cyclophosphamide 600 mg / m2 (total 900 mg), IVP / IV, GTT, D1; followed
docetaxel 90 mg / m2 (total 130 mg), IVP / IV, GTT, D1 three week of a cycle, and ge�tinib was given to
lung adenocarcinoma EGFR targeted therapy, and tamoxifen and goserellin were continued after
chemotherapy for endocrine therapy. Follow-up to September 2020, no tumor recurrence and metastasis.

Discuss
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Multiple primary cancers (MPCs) are de�ned as two or more kinds of primary malignant tumors occurring
synchronously or heterochronously in the same patient. The diagnostic criteria are as follows: 1) Each
tumor must be con�rmed as malignant by histopathology; 2) Each tumor must be separated and
independent in its location; 3) Suspected metastatic or recurrent cancer must be excluded. According to
the interval of occurrence time, MPCs can be divided into synchronous type (the interval time between the
�rst primary cancer is less than 6 months) and heterochronous type (the interval time is more than
6 months) [2–4]. According to the above diagnostic criteria, this case belongs to synchronous type. The
incidence rate of MPCs is low, about 0.73%-11.70%, the ratio of male to female is 0.986:1[5–6]. The
pathogenesis of MPCs is still unclear, which is closely related to many factors, such as genetic factors,
immune factors, iatrogenic factors, endocrine factors, lifestyle. In recent years, the incidence rate of
multiple cancers had been increasing, this may be related to the progress of radiographic diagnostic
techniques, and also environmental factors and the improvement of patients' healthy consciousness.

Breast cancer and lung cancer are two common malignant tumors occurring in women and there is a
certain correlation between them. The incidence rate of lung cancer in breast cancer patients is 2 times
higher than that in healthy people[7]. Some studies have shown that estrogen is also closely related to the
occurrence of lung cancer which has been proved to be associated with breast cancer, and many lung
cancer cells are accompanied with ER over-expression [8]. Lung is also one of the most frequent
metastatic sites of breast cancer.

After the diagnosis of pulmonary malignancies in breast cancer patients, the key of making next
treatment is de�ning the source of the pulmonary malignancies. Chest CT is the most used method of
de�ning the source of the pulmonary tumors. The primary malignant pulmonary tumors generally present
in CT images as solitary nodules with irregular edges, which can present lobulation, spicule sign, pleural
indentation, while metastatic pulmonary nodules often show multiple nodules in both sides lungs with
smooth edges. The gold standard of source de�ning depends on the results of pathological examination.
Recently, It had been reported that the expression of GATA-3 in pathology was mainly used to support that
the tumors were derived from mammary gland or urinary epithelium[9–10]. In other words, GATA-3 was
highly expressed in breast cancer so it was also highly expressed in tumors metastasized by breast
cancer. In addition, TTF-1 and NapsinA both have high diagnostic value in primary lung adenocarcinoma,
but they are almost not expressed in breast cancer. Therefore, immunohistochemistry can be used to
further determine whether the tumor is primary or metastatic[11].

The treatment principle of MPCs is the same as that of primary cancer, so radical surgical resection is the
�rst choice. If the patients can tolerate surgery, and there is no certain systemic metastasis, surgical
treatment should be considered �rst, and then chemotherapy, radiotherapy, targeted therapy should be
carried out according to the actual stage of tumors[12–13]. Mastectomy is the best choice for those
patients instead of Breast conservation surgery. At present, there is no standard guideline for MPCs of
breast and lung adenocarcinoma patients. The speci�c therapy plan should be made after MDT
discussion by experienced experts from the department of breast surgery, chest surgery and oncology.
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Conclusion
Although the diagnosis rate of MPCs is constantly improving recently, there are still many primary
hospitals misdiagnose the patients and delay their optimal therapy opportunity due to the lack of
examination methods and diagnostic experience, resulting in the occurrence of metastatic cancer,
eventually in�uencing the prognosis of patients. The treatment and prognosis of MPCs patients are
completely different from those of metastatic cancers patients. Therefore, surgeons should enhance the
awareness of diagnosis of MPCs, especially for the elderly patients with family history of tumor diseases,
chemotherapy or radiotherapy history, low immune function, and poor physical health. Reasonable
examination methods should be used to ensure that every patient with MPCs will not be left, and MDT
discussion is supposed to be carried out to make individualized treatment plan for speci�c patients, so
that patients with MPCs can get the best prognosis.
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Figure 1

Breast Ultrasound
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Figure 1

Breast Ultrasound

Figure 2

2a Breast mammography (cc) 2b Breast mammography (mlo)

Figure 2
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2a Breast mammography (cc) 2b Breast mammography (mlo)

Figure 3

Breast MRI
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Figure 3

Breast MRI
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Figure 4

Chest CT
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Figure 4

Chest CT

Figure 5
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Immunohistochemistry of breast tumor

Figure 5

Immunohistochemistry of breast tumor
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Figure 6

Immunohistochemistry of lung tumor

Figure 6

Immunohistochemistry of lung tumor


