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Malignant transformation in phyllodes tumor (PT) is uncommon and almost always confined
to the stromal component. Epithelial changes like hyperplasia, metaplasia, and varying degrees
of atypia are not uncommon in PT, whereas carcinomatous change is extremely rare. We
report a 37-year-old woman with carcinoma in situ (CIS) arising in a benign PT. Grossly, it
was a well circumscribed, 4.5 cm-sized mass. The CIS component was confined to the PT
and showed overlapping ductal and lobular features with coexpression of E-cadherin and
high molecular weight cytokeratin (HMW-CK). The present case emphasizes that careful
investigation of multiple microscopic sections is mandatory to find a small carcinomatous
lesion within PT. Expression of E-cadherin and HWM-CK in this hybrid CIS suggests that
intraepithelial neoplasia of the breast arising in PT may be derived from a common progeni-
tor of the terminal duct-lobular unit.
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A Positive Hybrid (HMW-CK and E-Cadherin) Carcinoma in situ Arising in a

Phyllodes Tumor of the Breast

- A Case Report -

Phyllodes tumor (PT) is a biphasic tumor characterized by a
double-layered epithelial component arranged in clefts surround-
ed by an overgrowing hypercellular mesenchymal component,
typically organized in leaf-like structures. PT constitutes 0.3-
1% of all breast tumors and approximately 2.5% of all fibroep-
ithelial (biphasic) tumors of the breast.1,2 The neoplastic stroma
is characterized by variable degrees of atypia and shows frankly
sarcomatous change in malignant PT. The epithelial component
of PT may also manifest hyperplasia, sometimes with marked
atypia. However, neoplastic change of the epithelial component
of PT is extremely rare, and only several cases of in situ or inva-
sive carcinoma arising in PT have been reported.3-14 We report
a case of carcinoma in situ (CIS) arising in a PT showing over-
lapping ductal and lobular features, with a special emphasis on
its immunophenotype.

CASE REPORT

A 37-year-old woman first palpated a bean-sized lump in her

right breast 2 years before presentation. She visited a local clin-
ic and was advised to have a regular follow-up. Several months
prior to admission, the mass began to enlarge rapidly. Physical
examination on admission revealed a firm, movable mass, approx-
imately 4 cm in diameter, palpated in the upper outer quadrant
of the right breast. The overlying skin was slightly edematous,
but did not adhere to the mass. There was no enlargement of the
axillary or periclavicular lymph nodes. The patient’s left breast
had a normal appearance with no localized lesion. Her past med-
ical history was unremarkable, and she denied any family histo-
ry of breast cancer. Other physical findings and laboratory test
results were unremarkable. Ultrasonography of the right breast
showed a 4.5 cm-sized, well-defined mass with heterogeneous,
mixed slightly low and isoechoic attenuation. Mammography
revealed a well-defined, high-density mass without calcification
(Fig. 1). Radiologic studies suggested either PT or breast cancer
(category 4). Fine needle aspiration cytology of the mass showed
small, tight or loose clusters of monotonous atypical epithelial
cells, some naked nuclei, and a few spindle cells in the relative-
ly clean background. The cytological diagnosis was carcinoma,
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probably in situ carcinoma. With the preoperative clinical impres-
sion of breast cancer, the patient underwent modified radical
mastectomy. Neither preoperative needle biopsy nor intraoper-
ative frozen biopsy was performed.

Macroscopic inspection of the resected right breast revealed a
well-demarcated, ovoid mass, 4.5×4.0×2.5 cm in size. The
cut surface of the tumor was grayish-tan, solid, firm, myxofi-
brous, and showed incomplete lobulation and several interlob-
ular cleft formations (Fig. 2). A patchy area of hemorrhage was

noted without cystic change or necrosis. The surrounding breast
parenchyma showed scattered parenchymal fibrosis without any
satellite neoplastic lesion. The tumor was found near the deep
resection margin with no evidence of tumor exposure. Neither
the nipple nor the covering skin was involved by the tumor.

Microscopically, the tumor had a heterogeneous appearance
and was characterized by combined proliferation of ductal epithe-
lial cells and stromal cells. At low-power magnification, the
tumor mainly exhibited a phyllodes pattern; moderately hyper-
cellular, fibromyxoid stroma, and elongated, tortuous ductal
structures showing leaf-like structure (Fig. 3A). The stromal
component of the tumor was composed of fibroblast-like cells

Fig. 1. (A) Mammography of the right breast reveals a well-defined
high density mass in upper outer quadrant. (B) Ultrasonography
shows a 4.5 cm sized, solid mass with heterogeneous mixed
slightly low to isoechoic attenuation.
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Fig. 2. The resected right breast reveals a well-demarcated, ovoid,
firm mass with incomplete lobulation and cleft formations.

Fig. 3. (A) Microscopically, the tumor shows foliate structure and hypercellular stroma (H&E, ×40). (B) The epithelial component reveals
CIS of low to intermediate nuclear grade with pagetoid spread (H&E, ×100).
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with mild atypia, with up to 3 mitotic figures/10 high power
fields in the most active area, and no evidence of overgrowth or
heterologous component, indicating that the tumor was a low
grade (benign) PT. Approximately 80% of the epithelial cells
lining the ductal structures displayed benign hyperplastic fea-
tures. However, about 20% showed monotonous proliferation
with atypia, and pagetoid spread beneath the hyperplastic duc-
tal epithelium and incomplete or complete luminal obliteration,
characteristic for CIS (Fig. 3B). A number of ducts were nearly
completely replaced by neoplastic cells. The CIS was mainly
localized to the central part; however, it was also noted at sever-
al peripheral foci of the PT. The nuclear grade of the CIS com-
ponent was variably low to intermediate, showing mild to mod-
erate cytological and nuclear atypia, small or inconspicuous nucle-
oli, and rare mitotic figures. There was no pleomorphic compo-
nent.

By immunohistochemical staining for smooth muscle actin
(SMA, clone 1A4, Biogenex, San Ramon, CA, USA), the atten-
uation of myoepithelial cells was demonstrated in the CIS (Fig.

4A). The stromal component also showed patchy positivity to
SMA. The hyperplastic ductal epithelial cells and myoepithelial
cells revealed strong membranous and cytoplasmic positivity to
high molecular weight cytokeratin (HMW-CK, clone 34 E12,
Dako, Glostrup, Denmark), whereas the CIS component showed
only cytoplasmic positivity (Fig. 4B). The CIS component was
also positive for E-cadherin (clone 36, Pharmingen, San Jose,
CA, USA) (Fig. 4C), although the staining was slightly weak
compared to that of overlying ductal epithelial cells. Addition-
al immunohistochemical stains showed positive reaction to estro-
gen receptor (ER, clone 1D5, Lab vision, Fremont, CA, USA)
and progesterone receptor (PR, clone 1A6, Lab vision) in the
epithelial component; low Ki-67 labeling index (clone 7B11,
Zymed, San Francisco, CA, USA) and negative reaction to p53
(clone DO-7, Dako) in both CIS and stromal components.

Even after a thorough search of a large number of sections,
neither foci of infiltrating carcinoma were found, nor was there
any evidence of high grade malignant transformation of the
stromal component. The CIS component was entirely confined

Fig. 4. (A) Immunohistochemical staining shows SMA expression in myoepithelial cells, but not in CIS (ABC, ×250). (B) HMW-CK is posi-
tive in the cytoplasm of CIS and in the cytoplasmic membranane of residual ductal epithelial cells (ABC, ×250). (C) Weak, but obvious
membranous expression of E-cadherin is noted in CIS component (ABC, ×250).
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within the PT. In the breast tissue outside the tumor, only scat-
tered fibrocystic change was noted, and there was no other neo-
plastic lesion. Microscopic examination of the twelve axillary
lymph nodes and fat did not reveal metastatic infiltration.

The patient received oral tamoxifen therapy and remains dis-
ease free for 3 years after the operation.

DISCUSSION

The stromal component in PT is well recognized according
to their degree of atypia, cellularity, overgrowth, mitotic activi-
ty, and type of border (infiltrating or pushing) and has provided
the histopathological criteria for grading and predicting clini-
cal behavior.1,2 In contrast to the stromal element, the epithelial
component has received little attention. Epithelial changes like
squamous metaplasia and hyperplasia with varying degrees of
atypia are not uncommon in PT. However, both in situ (includ-
ing lobular and ductal) and invasive carcinoma occurring in PT
are absolutely rare.2 Its incidence is thought to be 1-2% of all
PT.3 There are about 30 reported cases in the worldwide litera-
ture.

The reported subtypes of epithelial neoplasia in PT are in situ
and invasive lobular and ductal carcinoma, tubular carcinoma,
and squamous cell carcinoma, with no information on which is
the most common carcinoma type.3 The histologic findings and
immunoprofiles of the present case showed overlapping ductal
and lobular features. Cytoplasmic expression of HMW-CK is
consistent with lobular carcinoma in situ (LCIS). However, con-
trary to conventional LCIS, tumor cells also expressed E-cadherin.

Combination of E-cadherin and HMW-CK is very useful in
distinguishing lobular and ductal lesions.15 E-cadherin is a
transmembrane glycoprotein that is involved intimately in inter-
cellular adhesion of similar-type cells. E-cadherin is expressed
in ductal carcinoma in situ (DCIS) and normal breast epitheli-
um, while it is typically absent in cells of LCIS. On the other
hand, HMW-CK is expressed in LCIS with cytoplasmic stain,
while DCIS shows significantly diminished to absent expres-
sion of HMW-CK.

A recent study reported that most cases of intraepithelial neo-
plasia were clearly divided into DCIS and LCIS by E-cadherin
and HMW-CK, but some of the intraepithelial neoplasia show-
ed equivocal immunoprofile and were positive (positive hybrid
CIS) or negative (negative hybrid CIS) for both markers.16 With
the consideration of immunophenotypic overlap in intraepithe-
lial neoplasm, we diagnosed the present case as hybrid CIS pos-

itive to both HMW-CK and E-cadherin. This hybrid immu-
nophenotype of intraepithelial neoplasia, along with occasional
coexistence of LCIS and DCIS in the same breast or in the same
terminal-duct lobular unit suggests that intraepithelial neopla-
sia are derived from a common progenitor and there is a plas-
ticity in transition from one type to the other. Accordingly, com-
mon evolution of LCIS into invasive ductal carcinoma may be
understandable in the context of plasticity of precursor cells.

The age of the previously reported patients with PT with
carcinomatous change ranged from 26 to 80 years, with most
over the 5th decade. Our patient was 37 years old and is the
2nd youngest documented patient. Most of the patients have
presented with slow or rapidly growing, well-circumscribed,
large or huge mass. The preoperative clinical diagnoses were
simply breast mass,4,6,10,11 PT,3,9 and carcinoma.7,8,12,14 There have
been 3 cases in which fine needle aspiration (FNA) of the breast
mass was performed and all of them were positive for carcino-
ma cells.8,12,14 The FNA cytology in our case was also positive
for carcinoma cells. The possibility of in situ carcinoma was
suggested in our case because of the clean background and het-
erogeneity of cells. However, we did not suggest PT even after
the review of the cytology slide, as there was no peculiar cyto-
morphological evidence of PT. Clinically infiltrating carcinoma
was assumed in this rapidly growing mass, since invasive carci-
nomas rarely have a relatively circumscribed outline. However,
after resection, the gross findings were consistent with those of
PT, and the presence of CIS within PT was not suspected. In
none of the reported cases was carcinoma suspected based on
the gross appearance of the tumors.3,7,14 Because of the discrep-
ancy between cytological and gross features, we examined the
tumor thoroughly by making meticulous sections and perform-
ing microscopic examination. In the present case, CIS was observ-
ed without great difficulty. However, the lesion may be inciden-
tally found only in a few microscopic fields. A careful investiga-
tion of multiple microscopic features should be performed to
find a small carcinomatous lesion within the PT.9

The prognosis for cases of carcinoma within PT is generally
favorable, with no death occurring due to the carcinoma com-
ponent. This is most likely attributable to the early detection
of the palpable, often rapidly enlarging mass and confinement
of carcinoma in PT.7,14 There has been only one documented case
of invasive carcinoma confined within PT, with axillary lymph
node metastasis of the carcinomatous component.14 In view of
limited experience, there are no definitive answers concerning
the treatment of choice in this lesion. The previously reported
cases underwent simple3,4,12 or radical mastectomy6-10 or wide
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excision11 with axillary lymph node dissection.14 Several authors
have suggested treating carcinoma within PT according to their
individual merits after assessing the extent and invasiveness of
carcinoma, as well as the grade of background PT.8,14 The pre-
sent patient underwent mastectomy and axillary dissection, and
our impression is that a preoperative core biopsy would have been
a better procedure, probably leading to a more proper treatment.

In brief, we report a case of positive hybrid CIS arising in a
PT and emphasize that the epithelial element as well as the stro-
mal component of PT should be examined in detail. We rec-
ommend immunohistochemical staining for E-cadherin and
HMW-CK as well as SMA to confirm the immunophenotypic
overlap of intraepithelial neoplasia occurring in PT.
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