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Abstract
Objective: Cases of phyllodes tumors (PTs) of the breast with a malignant epithelial
component are rare. The pathogenesis and optimal treatment of patients with carcinoma
within PT are still not clear. Methods: We collected five cases of carcinoma
arising within PT of the breast between 2007 and 2018, and performed morphological
observations and immunohistochemistry using the EnVision method. Results: Four
cases arose from benign PT, including two cases of low-grade ductal carcinoma in
situ (DCIS), and two cases from classical lobular carcinoma in situ (LCIS). One case
with squamous cell carcinoma (SCC) arose from malignant PT. Immunohistochemistry
revealed that the LCIS and DCIS cases were diffusely positive for ER and PR, while
the single case of SCC was negative. After 15–64 months of follow-up, all patients
were alive. Conclusion:To date, there has been no standard treatment for this disease.
Thorough sampling is needed to avoid a missed diagnosis. Sentinel lymph node biopsy
should be performed if invasive cancer is present.
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1. Introduction
The histological characteristics of phyllodes tumors (PT) include bilayer epithelial cell components, a fissure shape arrangement, surrounding cell-rich stromal components, and
formation of a typical leaf-like structure with stromal tumorous
components. Metaplasia (apocrine metaplasia and squamous
metaplasia) and hyperplasia may occur in the epithelium of PT,
but breast carcinoma arising in PT is extremely rare. PT often
occurs in middle-aged women, with an average age of onset
of 44 years [1]. Histological types of epithelial malignancy
include lobular carcinoma in situ (LCIS), ductal carcinoma in
situ (DCIS), invasive ductal carcinoma (IDC), invasive lobular
carcinoma (ILC), undifferentiated carcinoma and squamous
cell carcinoma (SCC) [2–19]. Of these, DCIS and IDC are the
most common types. To improve our understanding of the disease, we collected five cases of breast carcinoma arising within
PTs, observed their clinical and pathological characteristics,
and reviewed the existing literature.

2. Materials and methods
Five patients underwent surgery at the First Affiliated Hospital
of Xi’an Jiaotong University (Xi’an, China) between 2007
and 2018 and were diagnosed with carcinoma arising in PT.
Surgical resection was performed in all five cases. All cases
were reported with the consent of the patients.

The resected specimens were fixed with 10% neutral
formaldehyde solution. The specimens were sampled, sliced,
stained with hematoxylin and eosin (HE), and observed
under a microscope. The EnVision method was used for the
immunohistochemistry. Primary antibodies including smooth
muscle actin (SMA), vimentin, CD34, Bcl-2, Ki-67, estrogen
receptor (ER), progesterone receptor (PR), cytokeratin5/6
(CK5/6), p63, E-cadherin, and p120 were purchased from
Fuzhou Maixin Biotech Co., Ltd (Fuzhou, China). The
immunohistochemical detection kit was also a product of
Fuzhou Maixin Biotech Co., Ltd., and was operated according
to the manufacturer’s instructions. Data were analyzed using
the Statistical Package for the Social Sciences version 8
statistical software program (IBM Corp., Armonk, NY, USA).

3. Results
The clinical and pathological characteristics of the cases (are
summarized in Table 1) and the cases reported in the literature
between 2000 and 2017 (in Table 2).
All patients were female and their primary clinical manifestation was a breast mass. The average time from tumor identification to diagnosis was 4 months to 17 years. Four patients
underwent preoperative core needle biopsy, and one patient
did not. None of the five patients smoked, drank alcohol, or
used contraceptives or hormone replacement therapy. Five
patients aged 31–50 years (median age: 39 years) presented
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TA B L E 1. Clinicopathologic characteristics of five cases.
Age PT size
Adjuvant
Core biopsy PT type Ca type
Surgery
LN metastasis
(years) (cm)
therapy
1 50
8
No
Benign DCIS
Local excision
0
None

Follow-up
(months)
42

recurrence
No

2

44

8

No

Benign

DCIS

Local excision

0

None

14

No

3

39

4

FL

Benign

DCIS

Local wide excision

0

None

24

No

4

36

6

No

Benign

DCIS

0

None

25

5

31

10

0

Chemotherapy

13

No
Axillary lymph
node metastasis

Local excision
Mastectomy and sentinel
MC or PT Malignant SCC
lymph node biopsy

with intramammary masses with moderate mobility and rapid
growth of the original mass within a short period of time.
Ultrasonography showed that four patients had well-defined
hypoechoic nodules with a lobulated shape and abundant internal blood flow. One case had unclear boundaries and was
considered malignant. The maximum tumor diameter ranged
between 4 and 10 cm.

F I G U R E 1. Expansion of ducts in benign PT of the breast
(H&E, ×40).
Among the cases, four were identified as benign PT, two
cases were low-grade ductal DCIS, two cases were classical
LCIS, and one case was malignant PT with SCC. Microscopically, in the context of classic PT, epithelial components
showed varying degrees of hyperplasia, of which two cases
presented with solid, sieve-shaped regional hyperplasia with
smooth margins. There was no necrosis or adherence between
the cells, illustrating a histological morphology of low-grade
DCIS (Figs. 1,2). Two cases exhibited solid proliferation of the
epithelial components. The morphology of the epithelial cells
was single, approximately one to two times that of small lymphocytes, with a lack of adhesion. Most of the cells appeared
round with little cytoplasm and light staining. Additionally,
the nuclei were round and uniform with nucleoli, illustrating
LCIS morphology (Figs. 3,4). In the four benign cases, the
mitotic figures of the stromal cells were 0 – 3/10 HPF. In
the fifth case, the tumor tissue showed infiltrative growth
with poorly outlined boundaries. The spindle-shaped stromal
neoplasm cells were dense and abundant, with a braided and
bundled arrangement. The stromal cell nuclear atypia was

F I G U R E 2. In the same case as that in Fig. 1, some areas
showed a sieve structure and some areas showed a solid
structure (H&E, ×200).
obvious, and mitotic figures were 12/10 HPF. A small amount
of chondrosarcoma of varying differentiation grades was found
in some areas. The chondrosarcomatous component comprised
round to oval-shaped atypical cells with unclear cytoplasmic
boundaries in the chondromatous matrix. A small number of
epithelial and myoepithelial cells were found on the surfaces of
the fissures. Squamous metaplasia of the overlying epithelium
and a focus of invasive SCC were seen locally (Figs. 5,6).
The stromal components of PTs were positive for CD34,
SMA and vimentin in the five cases, and positive for Bcl-2
in two cases. DCIS and LCIS within PTs showed that ER and
PR were diffusely positive, while the myoepithelial markers
CK5/6, p63, and SMA in DCIS and LCIS were positive. Ecadherin was negative in LCIS, while p120 was positive in the
cytoplasm. E-cadherin and p120 were both positive in the cell
membrane of DCIS, while ER and PR were negative in SCC.
Among the five cases, three cases underwent enlarged excision, one case underwent excision, and all received endocrine
therapy. Additionally, one case underwent simple mastectomy
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TA B L E 2. PTs with malignant transformation of epithelial components reported in the literature.
Author
Age (years) PT size (cm) PT type
Ca type
Location of
LN metastasis
carcinoma
relative to PT
1

Alo et al. [2]

39

9

Malignant

DCIS

Within

0

2

Kodama et al. [3]

47

17

Benign

ILC

Within

0

3

Parfitt et al. [4]

26

3.3

Benign

IDC/DCIS

Within

4/13

4

Lim et al. [5]

45

12

Malignant

DCIS

Within

0

5

Nomura et al. [6]

75

3.5

Malignant

DCIS

Within

0

6

Ramdass et al. [7]

69

NA

Benign

SCC

Within

0

7

Sugie et al. [8]

65

6

Malignant

IDC

Within

0

8

Yamaguchi et al. [9]

54

15

Benign

DCIS

Within

0

9

Korula et al. [10]

51

16

Malignant

DCIS

Within and
adjacent

2/12

10

Abdul et al. [11]

43

3.5

Malignant

DCIS

Within

0

11 Macher-Goeppinger et al. [12]

70

6

Malignant

IDC

Within

0

12

Kuo et al. [13]

24

10

Borderline

IDC/DCIS

Within

1/2

13

Shirah et al. [14]

70

4.8

Benign

ILC/LCIS

Within

0

53

6.5

Borderline

IDC/LCIS

Within

0

14 Quinlan-Davidson et al. [15]
15

Choi et al. [16]

62

10

Malignant

ICC

Within

0

16

Ghosh et al. [17]

42

2.2

Benign

DCIS

Within

0

17

Wu et al. [18]

52

3

Borderline

IDC

Within

1/3

18

Sin et al. [19]

43

5

Borderline

IDC/DCIS

Within

0

19

Sin et al. [19]

45

5

Borderline

DCIS

Within

0

20

Sin et al. [19]

46

7

Borderline IDC/DCIS/LCIS

Within

0

21

Sin et al. [19]

44

3

Borderline

LCIS

Within

0

22

Sin et al. [19]

45

12

Malignant

DCIS

Within

0

23

Sin et al. [19]

48

5

Malignant

LCIS

Within

0

ICC, Invasive Cribriform Carcinoma.

cases had no recurrence or metastasis. Ultrasound showed
ipsilateral axillary lymph node metastasis in the fifth case 13
months after the surgery. Pathological examination confirmed
the metastasis of SCC after core needle biopsy.
Among the cases reported in the literature, benign, borderline and malignant PTs accounted for 26.1%, 30.4% and
43.5% respectively, invasive carcinoma and carcinoma in situ
accounted for 52.2% and 47.8% respectively. The age of the
patients ranged from 26 to 75, and the tumor size ranged from
2.2 cm to 17 cm. There was no statistical difference in patient
age, tumor size, and PT type between the two groups (Fisher’s
exact probability test; Table 3).

4. Discussion
F I G U R E 3. Expansion of ducts in benign PT of the breast
(H&E, ×40).
and sentinel lymph node biopsy, and received chemotherapy
at the same time. During the 15–64 months follow-up, four

PT carcinogenesis refers to PT with malignant epithelial components. Currently, there are no definitive clinical or imaging
diagnostic criteria for carcinoma in PT, and it is very difficult
to identify upon gross inspection. In most cases, only excision
biopsy can lead to a definitive diagnosis. In our data, 568 cases
of PTs were diagnosed between 2007 and 2018, and 0.9% of
these had malignant epithelial transformation. Upon review-
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TA B L E 3. Summary of clinicopathologic characteristics of literature-reported cases and our cases.
PT with DCIS or LCIS (n = 15) PT with invasive carcinoma (n = 13) P value
Age (year)

0.600

≤ 40

3

3

> 40

12

10

Size (cm)

0.229

≤5

7

4

5.1–10

4

7

> 10

4

1

NA

0

1

PT type

0.305

Benign

6

4

Borderline

2

5

Malignant

7

4

F I G U R E 4. In the same case as that in Fig. 3, the dilated
duct was filled with poor adhesion tumor cells (H&E,
×200).
ing the relevant English-language literature in the PubMed
database beginning in 2000, we found that most of the literature
on this topic included case reports, and that reported cases
numbered less than 30 in total.
Most patients in the literature had a short-term history of
rapid enlargement of the original tumor and the tumor presented with clear borders. Conversely, in our cases, although
the longest course of disease was 17 years, all cases experi-

F I G U R E 5. Squamous metaplasia of glandular epithelium in malignant PT (H&E, ×100).
enced a sudden and rapid enlargement prior to consultation.
This was particularly true in the single case of SCC within
PT, which increased rapidly from 2 to 10 cm in size within
4 months. Therefore, it is important to consider whether the
malignant transformation of epithelial components promotes
the growth of PT, and that these tumors grow more quickly
than benign/normal PT. Although the number of cases in this
investigation was small (n = 5), we believe that the possibility
of malignant transformation of epithelial components should
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F I G U R E 6. In the same case as that in Fig. 5, stroma was
scattered in the nests of SCC (H&E, ×400).
be considered when the mass increases rapidly in size in the
short-term. In addition, the body mass index values of our
five patients were within the normal range, and there was no
significant relationship between this and the tumors.
There are several existing opinions regarding the causes of
carcinogenesis within PT. Nishimura et al. proposed that this is
the result of atypical hyperplasia of the epithelial components
of PT or may be related to an accidental change of the glands in
PT [20]. It has also been reported that the stromal component
of PT may induce epithelial differentiation, including epithelial
hyperplasia and metaplasia [21]. Noguchi et al. [22] found
via clonal analysis of X-chromosome gene polymorphism that
most of the stromal components of PT are monoclonal and
tumorigenic in nature. The epithelium of PT may be a polyclonal nontumorigenic component, and a few tumors displayed
monoclonal tumorigenic components. This could explain the
commonly observed hyperplasia, atypical hyperplasia, and/or
carcinoma in situ presentation of the epithelial components,
including even that invasive cancer could be observed in PT.
Tan et al. [23] studied PTs in 335 Asian women and found
atypical epithelial hyperplasia in 247 cases (74%). In addition,
Macher-Goeppinger et al. [12] proposed that ductal carcinoma
and stroma in phyllodes are of different monoclonal origins,
and therefore ductal carcinoma within PT is a collision tumor.
The diagnosis of intraductal and invasive carcinoma in PT
should be distinguished from ductal hyperplasia of PT as
carcinomas arising within fibroadenoma and metaplastic carcinoma, respectively. In PT, the ductal epithelium is often hyperplasic and occasionally appears as hypertrophic hyperplasia,
which requires differentiation from DCIS. Ductal epithelial
hyperplasia is characterized by general hyperplasia, disordered
cells and a lack of consistency. Immunohistochemical staining
of CK5/6, ER, and PR can be used to assist in the identification of ductal epithelial hyperplasia. In some cases of
breast carcinoma arising within a fibroadenoma, the stromal
components of the fibroadenoma are cell-rich and difficult to
differentiate from those of the PT. The latter is generally larger,
and its stromal hyperplasia is more significant; more samples
should be taken to carefully observe the leaf or fracture-like

structure. It was reported that TERT alterations might assist in the differential diagnosis between fibroadenoma and
PT, as TERT promoter mutations and gene amplifications are
frequent in PT but are absent in fibroadenomas [24]. The
stromal spindle cells of PT are also markedly hyperplastic and
atypical, so it is important to distinguish them from spindle cell
metaplastic carcinoma. Metaplastic carcinomas do not show a
leaf structure, and their epithelial components are malignant,
while their stromal components can be benign, atypical, or
malignant. Furthermore, epithelial components and stromal
components can migrate and the demarcation is not clear. ER
and PR are typically negative.
The treatment of PT is more complex due to the potential
for recurrence or metastasis [25]. The best treatment for PT
is to ensure local excision with a wide incision margin or
mastectomy. Postoperative adjuvant radiotherapy may prevent
recurrence [26]. PT usually metastases through the cardiovascular system. Axillary lymph node metastasis is rare,
therefore, lymph node biopsy is not recommended. Only four
cases of axillary lymph node metastasis have been reported
to date in the literature [4, 10, 13, 18]. Among them, one
case included solitary cell clusters with sentinel lymph node
metastasis [13]. Some studies have shown the prognosis
to be better than that of common breast cancer, although
whether the tumor capsule imposes limitations on the cancer
has yet to be confirmed. In the five cases in this study, only
one case of SCC within PT underwent sentinel lymph node
biopsy without metastasis. In this patient, the occurrence of
axillary lymph node metastasis was identified 13 months after
surgery. Therefore, if PT is accompanied by invasive cancer,
we recommend performing simultaneous lymph node biopsy.
In general, the lymph node metastasis rate in carcinoma within
PT is lower than in common breast cancer; [10], however,
prognosis remains uncertain.
Thorough sampling of the tumors is required not only to
fully assess the biologic potential and detect areas of stromal
component overgrowth, which suggests malignant behavior,
but also to identify rare cases of carcinoma within (benign or
malignant) PT, as these lesions may behave differently.
Here, we summarize our own and previously reported cases.
Due to the limited number of cases available for review, the
relationship between the age of patients, tumor size, PT type
and carcinoma within PT should be studied further.

5. Conclusions
Epithelial malignant transformation of PT is very rare. The
pathogenesis and optimal treatment for patients with carcinoma within PT are still not clear. Thorough sampling is
needed to prevent a missed diagnosis. A sentinel lymph node
biopsy should be performed if invasive cancer is present.
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