
Introduction

The incidence of breast cancer has annually increased,

and is the main malignant tumor that threatens the life and

health of women in recent years. The etiology of this dis-

ease remains unknown, and its incidence is only second to

cervical cancer [1, 2], accounting for 23.3% of all malig-

nant tumors in women [3]. According to one report, in

2015, approximately 40,000 people died of breast cancer

in the United States [4]. Pathological types of breast cancer

are complex, in which most are epithelium-derived and 70-

80% of cases are invasive ductal carcinoma [5]. The final

diagnosis depends on histopathology and immunohisto-

chemistry results [6].

Ultrasound and X-ray has been widely used in breast can-

cer screening and diagnosis worldwide. Before surgery, ma-

jority of breast cancers can be correctly diagnosed solely

by ultrasound or X-ray examination [6], and the combina-

tion of these two methods can improve the detection rate of

breast cancer [7]. The accuracy rate of X-ray for the diag-

nosis of breast cancer is 80-90%, allowing to detect more

early breast cancers, compared with ultrasound [8]. How-

ever, through this method, it is easy to overestimate the

tumor size [9]. The accuracy rate of ultrasound diagnosis

for breast cancer is 80-85%, allowing it to more accurately

estimate the tumor size [5]. Thus, this method is especially

suitable for the examination of dense breasts [10]. Since

the 1980s, with the rapid development of medical science

and technology, the clinical treatment of breast cancer has

become more mature [11]; and many breast cancer patients

are able to survive for a long period of time after treatment.

Metaplastic carcinoma with mesenchymal metaplasia is

a subtype of non-special metaplastic carcinoma of the

breast, which is also called breast carcinosarcoma, and is a

rare malignant tumor of the breast [12]. It is characterized

by the differentiation of the neoplastic epithelium into squa-

mous cells and mesenchymal components, has a high de-

gree of malignancy, and is easy to be confounded with

breast phyllodes tumor, invasive breast cancer, and metasta-

tic tumor. Hence, preoperative diagnostic accuracy is low.

In this study, the data of nine cases of breast carcinosar-

coma were collected, and ultrasound and X-ray perform-

ance were retrospectively analyzed.

Materials and Methods

The data of nine cases of hospitalized patients in the present

hospital during 2010-2016 were collected; all these cases were

primary breast carcinosarcoma. Among these cases, five cases

were of Han origin, three cases were of Uyghur origin, and one

case was of Hui origin. The age of these patients ranged between

42-78 years old, with an average age of 56.89 ± 10.59 years old.

The clinical complaint was painless breast phyma, and the dura-

tion of the disease ranged between three days to eight months. In

seven cases, the phymas was found to be hard by palpation, and
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Summary

Objective: In this study, the authors investigated the ultrasonic and X-ray performance of this disease, and evaluated the value of rou-

tine imaging methods in the diagnosis of breast carcinosarcoma. Materials and Methods: Nine female patients with breast carcinosar-

coma were enrolled. Ultrasound and X-ray are commonly used imaging methods for the diagnosis of breast diseases. Hence, the

ultrasonic appearance and X-ray features of these nine cases of breast carcinosarcoma were retrospective analyzed, and the imaging fea-

tures of carcinosarcoma were summarized based on pathological changes. Results: The pathological histology and immunohistochem-

ical findings of these nine cases of breast carcinosarcoma revealed that five cases were epithelium-derived malignant tumors and four

cases were mesenchymal metaplasia. Axillary lymph node metastasis was not found in any of these cases. Before surgery, ultrasound

diagnoses included six cases of breast cancer, one case of phyllodes tumor, and two cases of fibroadenoma; while breast X-ray diag-

noses included one case of fibroadenoma, two cases of suspected malignant tumors, four cases of breast cancer, and two cases of phyl-

lodes tumor. Furthermore, ultrasound imaging revealed tumors with irregular shapes in six cases, internal liquefaction necrosis in four

cases, internal calcification in two cases, and posterior echo enhancement in seven cases; while breast X-ray revealed lobulated changes

on the margins in six cases, irregular tumors with horn-shaped protrusions in three cases, and internal calcification in six cases. Con-
clusion: It is difficult to diagnose breast carcinosarcoma by imaging methods, and puncture biopsy is an important method for preop-

erative diagnosis.
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were tough in two cases. All patients had no skin ulceration, no

local irritation, and no nipple discharge.

Ultrasound examination: A color Doppler ultrasound diagnos-

tic apparatus was used, and the probe frequency was set at 5-12

MHz. Patients were laid in the supine position. The bilateral breast

and axilla were fully exposed, and extensive scanning was per-

formed. Conventional indexes such as lesion size, location, shape,

boundaries, internal echo, calcification, posterior echo changes,

and internal blood flow signals were recorded, and the data were

stored on a hard disk. The blood flow of the breast tumor was di-

vided into grades (0-III), according to the Adler classification:

grade 0, no blood flow signal, grade I, 1-2 spotty blood flows,

grade II, one main blood flow with a length of over the radius of

the lesion or few small vessels, and grade III, rich blood flow,

more than four vessels were interconnected to form a network.

The retrospective analysis of the ultrasound images obtained from

all cases was completed by two senior doctors.

X-ray examination methods. The X-ray machine used was a

full-field digital mammography camera. The bilateral breast tails,

the internal and external oblique sections, or external-internal

oblique section was photographed, and the images were stored

into the PACS system. Two senior doctors read the films and drew

the final diagnosis.

The double-blind reading of the films was performed by the

two senior pathology physicians. All specimens were tested for

cancer and sarcoma, and were finally tested by immunohisto-

chemistry, thereby arriving to the conclusion.

Results

All nine patients had carcinosarcoma present in a single

breast tumor. The maximum diameter of these tumors were

2.2 cm, 2.8 cm, 5.9 cm, 4.2 cm, 2.8 cm, 3.0 cm, 6.5 cm, 1.3

cm, and 3.5 cm, respectively, and the average size was ap-

proximately 3.58 ± 1.69 cm. Before surgery, ultrasound di-

agnoses included six cases of breast cancer, one case of

phyllodes tumor, and two cases of fibroadenoma. Further-

more, among these cases, five patients had tumors with

clear boundaries, and four patients had tumors with unclear

boundaries. Moreover, among these patients, six patients

had irregular tumors and three patients had oval tumors. In

addition, among these patients, five patients had tumors

with lobulated margins (Figure 1A), three patients had tu-

mors with angular margins, and one patient had tumors

with smooth margins. It was also found that two patients

had internal calcification and four patients had internal liq-

uefaction necrosis. Among these patients, seven patients

had posterior echo enhancement and two patients had at-

tenuated posterior echoes. In addition, six patients had

Adler grades II-III of internal blood flow, and ipsilateral

axillary lymph node enlargement was detected in one pa-

tient by ultrasonography.  

X-ray detection revealed that a tumor was located in

dense glands in one patient, tumors were located in adipose

glands in five patients, and tumors were located in inho-

mogeneous and dense glands in three patients. In seven pa-

tients, the tumors were round or similar to a round in shape,

and were irregular in shape in two patients, and the phy-

mas were of high density or were relatively of high density

(Figure 1B). Before surgery, one patient was diagnosed

with fibroadenoma by X-ray, two patients were diagnosed

with suspected malignant tumors, four patients were diag-

nosed with breast cancer, and two patients were diagnosed

with phyllodes tumor. Breast X-ray revealed lobulated

changes on the margins of the breasts in six cases, smooth

margins in one patients, blurred edges and horn-shaped pro-

trusions in two patients, and internal calcification in six pa-

tients (round calcification in three patients, cluster

calcification in one patient, and polymorphy calcification in

two patients).

Histopathological and immunohistochemical findings re-

vealed the diagnosis of metaplastic carcinoma of the breast.

These tumors consisted of two components: one type was

epithelium-derived malignant tumors, which included two

cases of invasive ductal carcinoma, five cases of squamous

cell carcinoma, and two cases of spindle cell carcinoma;

another type was mesenchyma-derived malignant tumors,

which included four cases of cartilage differentiation, one

case of bone-like differentiation, and four cases of chon-

drosarcoma. All cases were confirmed to have no lymph

Figure 1. — A) Female, 51-year-old, sono-

graphic imaging showing a solid hepoechic

mass in the left quadrant breast, irregular

shaped, lobulated edge, liquefied area in the

tumor, and misdiagnosed as breast cancer

before operation. B) The mass presenting

oval high density and inner tiny point mi-

crocalcification on mammography. C) HE,

×100, the epithelioid cell-like nests and

fusiform sarcomatoid areas are found in the

pathological sections. D) IHC, ×100, the

epithelioid area AE1/3 was positive, and the

sarcomatoid area was negative. E) IHC,

×100, VIM was negative in epithelioid

areas and positive in sarcomatoid areas.



Ultrasound and X-ray performance of breast carcinosarcoma 975

node metastasis by postoperative pathology, while axillary

lymph node enlargement was detected in one patient and

diagnosed as reactive hyperplasia of the lymph node by

pathology. Immunohistochemistry revealed negative results

of ER, PR, and HER-2 in all nine cases of breast carci-

nosarcoma.

Discussion

For malignant tumors in the breast, carcinosarcoma ac-

counts for only 0.08-0.2% [13,14]. Its incidence is ex-

tremely low, and this disease is most usually found in

middle-aged and elderly women. Furthermore, patients

often go to visit a doctor due to painless breast phyma, and

the course of the disease is relatively long. Clinically, it

often manifests as a single phyma with a relatively large

size, and has rapid growth. There are often superficial vari-

cose veins and ulceration in the skin of the phyma site [15].

The disease disseminates mainly through blood circulation.

Few cases are accompanied with axillary lymph node

metastasis. The disease easily relapses after surgery. The

prognosis is poor [16]. The number of cases of breast car-

cinosarcoma is extremely small, and there is at present no

specific treatment for this disease. Patients mainly receive

comprehensive treatments of surgery, chemotherapy, and

radiotherapy.

In the 2012 edition of the World Health Organization

(WHO) Breast Tumor Classification, breast carcinosar-

coma is a subtype of cancer with mesenchymal differenti-

ation in non-specific metaplastic cancer of the breast. The

tumor is a mixture of malignant epithelial and mesenchy-

mal components that can differentiate into cartilage-like

and bone-like tissues, or is combined with mesenchymal

differentiation. Most studies have suggested that cancer and

sarcoma are derived from the same breast cancer stem cell.

Cancer occurs first and induces the occurrence of sarcoma

[17], and cancer and sarcoma can be mixed at any propor-

tion [18] (Figures 1C-E). Due to its complex structure, pre-

operative diagnostic accuracy is low, and misdiagnosis

often occurs. Clinical diagnosis depends on histopathology

and immunohistochemistry. The expression of CK and

SMA are positive, and the expression of ER, PR, and HER-

2 are often negative [19]. These are consistent with the re-

sults of this study.

Compared with the common breast-invasive ductal car-

cinoma, the volume of breast carcinosarcoma is larger [20].

Furthermore imaging findings may be different due to the

different components of breast carcinosarcoma. If cancer

is the main component, imaging diagnosis progresses to

breast cancer, and if mesenchymal metaplasia is the main

component, imaging diagnosis progresses to phyllodes tu-

mors or benign lesions. In this study, among the five pa-

tients with carcinosarcoma that mainly consisted of cancer,

ultrasound diagnosis results revealed cancer in four patients

and fibroadenoma in one patient. Furthermore, X-ray diag-

nosis results revealed breast cancer in four patients and sus-

pected malignant tumor in one patient. Among these four

patients with lesions that mainly consist of sarcoma, ultra-

sound diagnosis results revealed cancer in two patients,

phyllodes tumor in one patient, and fibroadenoma in one

patient. Moreover, X-ray diagnosis results revealed phyl-

lodes tumor in two patients, suspected malignant tumor in

one patient, and fibroadenoma in one patient.

In this study, the imaging findings of breast carcinosar-

coma were consistent with those of previous studies. Ul-

trasound often revealed a large lobulated mass, and solid

low or cystic solid mixed echo in the mass could be pres-

ent [21]. Liquefaction necrosis was commonly found [22].

Blood flow signals were abundant, and posterior echoes

were often enhanced. There were few malignant signs such

as burr sign, microcalcification, and posterior echo attenu-

ation [23]. X-ray could reveal two morphologies: carci-

noma and sarcoma. The former manifests as an irregular

mass with lobulated or burr-like edges and a calcified in-

ternal part. The latter manifested a large lobulated mass

with smooth margins and calcification was rare. Some-

times, these two morphologies can also coexist [24]. Wang

et al. [16] concluded that the calcification in breast carci-

nosarcoma revealed by X-ray detection was mostly an ir-

regular calcification, and diagnostic specificity was low. In

this study, no matter what component of breast carcinosar-

coma was dominant, imaging performance revealed no sig-

nificant difference, and often revealed signs of both

epithelial and mesenchymal tumors. Based on both the

growth pattern of tumors derived from different tissues and

the imaging findings of the cases in this study, it remains

unknown whether carcinosarcoma, which mainly consists

of cancer, exhibits a relatively large number of malignant

signs in ultrasound performance due to the growth charac-

teristics of invasive ductal carcinoma, such as irregular

morphology and angular boundaries. For cancers that

mainly consist of sarcoma, ultrasound revealed relatively

considerable clear boundaries, edge lobes, and internal liq-

uefaction necrosis. Since the number of cases in this study

is small, the relationship between the histopathology and

imaging findings needs to be further evaluated in studies

with expanded sample sizes.

Patients with breast carcinosarcoma often develop

hematogenous metastasis and the easily affected organs are

the lung, liver, and bone, and the metastasis rate of the ax-

illary lymph node is low [25]. In this study, no lymph node

metastasis occurred in any of the patients. This is signifi-

cantly different from that invasive ductal carcinoma of the

breast that often induces lymph node metastasis in the

draining area. Yang et al. [15]  collected the data of 94 cases

of breast carcinosarcoma, where the metastasis rate of the

axillary lymph node was 29.8%. Histopathology revealed

that all were cancer metastases in the lymph nodes, and no

sarcoma cells were observed.

Breast carcinosarcoma has the characteristics of both
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cancer and sarcoma, and ultrasound and X-ray easily cause

misdiagnosis. The common imaging performance of breast

carcinosarcoma is the large lobulated mass in the unilateral

breast. Furthermore, ultrasound often reveals internal liq-

uefaction necrosis and X-ray reveals clear boundaries, and

calcification are often observed. On the basis of medical

history and clinical manifestations, imaging physicians

should consider the possibility of breast carcinosarcoma,

and preoperative ultrasound-guided puncture biopsy can

improve the accuracy of diagnosis.
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