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Comparison of P-53, Ki-67 and Cd-10 Expression Between 
Fibroadenoma, Benign Phyllodes Tumor and Malignant Phyllodes Tumor

Introduction
Fibroepithelial tumors of the breast are a heterogeneous group 
of biphasic lesions comprising of an epithelial component 
and a quantitatively predominant mesenchymal component. 
These are classified into two major categories: Fibroadenoma 
and phyllodes tumor (PT).[1] Fibroadenomas of the breast are 
benign tumors characterized by an admixture of stromal 
and epithelial tissue. Unlike typical lumps from breast 
cancer, fibroadenomas are easy to move, with clearly 
defined edges.[2] The incidence rate of fibroadenoma 
peaks during the 20’s, the highest rates occur in married 
nulliparae, but this is not so at higher ages.[3] Phyllodes 
tumor applies to mixed epithelial-mesenchymal lesions 
with often a foliated structure, a double layered epithelial 
component and an overgrowth of the stromal component. 
The latter shows increased cellularity and proliferative 
activity, or even a sarcomatous appearance. It is a rare 
tumor representing 2.5% of all fibroepithelial lesions of the 

breast and with incidence of 0.3 – 0.5 % of female breast 
tumors.[4] They may be considered benign, borderline, 
or malignant depending on histologic features including 
stromal cellularity, infiltration at the tumor’s edge, and 
mitotic activity.[5]

In cancer biomarker studies, the neprilysin gene is 
often referred to as CD-10 or CALLA. In some types 
of cancer, such as metastatic carcinoma and some 
advanced melanomas, neprilysin is overexpressed,[6] 

in other types, most notably lung cancers, neprilysin 
is downregulated, and thus unable to modulate the 
pro-growth autocrine signaling of cancer cells via 
secreted peptides such as mammalian homologs related 
to bombesin.[7]

CD-10 belongs to the metalloprotease family, its increased 
expression may facilitate the metastatic potential of higher-
grade lesions by providing tumors with the capacity to 
invade vessel walls. CD-10 expression seen in the stromal 
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ABSTRACT
Background: Fibroepithelial tumors of the breast are a heterogeneous group of biphasic lesions comprising of an epithelial component and 
a quantitatively predominant mesenchymal component. These are classified into two major categories: Fibroadenoma and phyllodes tumor 
(PT). Phyllodes tumors are classified into benign, borderline and malignant grade categories based on histological parameters.

Methods: An analytical-cross sectional study was conducted in the Department of Pathology, Hindu Rao Hospital, Delhi-110007 from 
November 2016 to December 2018. Total 50 cases were included in the study comprising of 30 cases of fibroadenoma, 15 cases of benign 
phyllodes tumor and 5 cases of malignant phyllodes tumor. All specimens were fixed in 10% buffered formalin. Tissue were processed and 
embedded in paraffin. The sections were stained with hematoxylin and eosin (H&E) to study the histopathological section. Immunostaining 
using CD-10, Ki-67 and p53 antibodies was done in all cases.

Result: Among fibroadenoma cases only 3.33% showed positive CD-10 expression and 96.66% were negative. CD-10 expression was 
positive in 26.67% cases of benign phyllodes while 73.33 showed negative expression. 40% malignant phyllodes cases showed positive CD-
10 expression and 60% showed negative CD-10 expression. CD-10 expression was significantly higher in benign phyllodes (p value = 0.019) 
and malignant phyllodes (p value 0.007) group as compared to fibroadenoma. P-53 expression in epithelium was seen in 56% of fibroadenoma 
and 26% of benign phyllodes cases, while all cases of malignant phyllodes tumor show negative P-53 expression. The stromal expression of 
P-53 was significantly higher in malignant phyllodes as compared to fibroadenoma and benign phyllodes tumor. Stromal expression of Ki-
67 was significantly higher in malignant phyllodes as compared to benign phyllodes and fibroadenoma. Epithelial expression of Ki-67 was 
negative in all malignant phyllodes cases while positive epithelial Ki-67 expression was seen in 56% of fibroadenoma and 33% of benign 
phyllodes tumor.

Conclusion:  Both Ki-67 and P-53 showed a significantly increasing expression from fibroadenoma to benign phyllodes to malignant 
phyllodes tumor. The difference in expression of CD-10 was insignificant among fibroadenoma, benign phyllodes and malignant phyllodes 
tumor.

Keywords: Fibroepithelial Tumors, Fibroadenoma, Phyllodes Tumor

DOI: 10.21276/APALM.2937

2Department of Pathology, All India Institute of Medical Sciences, New Delhi



Sukumar et al. A-2

www.pacificejournals.com/apalm eISSN: 2349-6983;  pISSN: 2394-6466

cells of invasive breast carcinoma was associated with an 
increased incidence of lymph node metastases.[8]

P-53 protein is an important transcription factor which 
plays a central role in cell cycle regulation mechanisms 
and cell proliferation control. In 1992 Lane DP[9] proposed 
a hypothesis that p53 protein acts as a “guardian” of 
the genome - its activation protects the organism from 
tumorigenesis. DNA damaging agents induce the activity 
of this protein, which leads to cell cycle arrest in the G1 
or G2 phase, and in the case of ineffective DNA repair 
apoptosis is initiated. [10]

The Ki-67 protein (also known as MKI67) is a cellular 
marker for proliferation.[11] It is strictly associated with 
cell proliferation. Inactivation of antigen KI-67 leads to 
inhibition of ribosomal RNA synthesis.[12]

In view of paucity of Indian literature and ambiguity 
in various studies of expression of these markers in 
fibroepithelial lesions of breast, the present study is 
planned to study the expression of P-53, Ki-67 and CD-10 
expression in fibroepithelial lesions of breast.

Materials and Methods
Study was conducted in the Department of Pathology, 
Hindu Rao Hospital, Delhi-110007 from November 
2016 to December 2018. The study was analytical-cross 
sectional study. Recurrent cases of phyllodes tumor will be 
excluded from the study. Total 50 cases were included in the 
study comprising of 30 cases of fibroadenoma, 15 cases of 
benign phyllodes tumor and 5 cases of malignant phyllodes 
tumor. Clinical details such as age and sex were noted. All 
specimens were fixed in 10% buffered formalin. Tissue 
were processed and embedded in paraffin. The sections 
were stained with hematoxylin and eosin (H&E) to study 
the histopathological section. Slides were examined and 
detailed morphological features were noted.

Immunostaining using CD-10, Ki-67 and p53 antibodies 
was done in all cases. CD-10 expression in all cases was 
evaluated using a semiquantitative method in the stroma. 
P-53 and Ki-67 expression in all cases was evaluated using 
a semiquantitative method in the epithelium and stroma. 

Statistical analysis was done to compare the stromal 
expression of CD-10 and both epithelial and stromal 
expression of Ki-67 and p53 in the fibroadenoma, benign 
phyllodes and malignant phyllodes tumor. The Chi-square 
test was used to determine the difference of CD-10, P-53 
and Ki-67 expression between fibroadenoma, benign 
phyllodes and malignant phyllodes tumor. All statistical 
analyses were carried out using SPSS 23 (IBM, Armonk, 
NY, USA).

Result
The study was conducted at a tertiary care hospital, from 
November 2016 to December 2018. A total of 50 cases 
were included in the study. Histopathological examination 
of cases was done followed by immunohistochemical 
staining using CD-10, P-53 and Ki-67 antibodies. Brown 
cytoplasmic staining of CD-10 was observed in positively 
stained cells whereas brown nuclear and cytoplasmic 
staining of both p53 and Ki-67 was observed in positively 
stained cells.

Frequency distribution table was made for the clinical 
data of the patients. The mean age and sex were noted. 
Among the fibroadenoma cases, maximum number of 
cases (66.67%) were in the age group of 10-20 years while 
majority of cases (53.33%) with benign phyllodes were 
in 21-30 years age group. However maximum malignant 
phyllodes cases (80%) were in age group of 10- 30 years 
(Table 1).

Among fibroadenoma cases only 3.33% showed positive 
CD-10 expression and 96.66% were negative. CD-
10 expression was positive in 26.67% cases of benign 
phyllodes while 73.33 showed negative expression. 
40% malignant phyllodes cases showed positive CD-10 
expression and 60% showed negative CD-10 expression. 
CD-10 expression was significantly higher in benign 
phyllodes (p value = 0.019) and malignant phyllodes (p 
value 0.007) group as compared to fibroadenoma. (Table 2 
& figure 1,2) However, the difference of CD-10 expression 
between benign phyllodes and malignant phyllodes was 
not significant.

Expression in stromal cells was positive in 60% malignant 
phyllodes cases. While majority of cases of fibroadenoma 
and benign phyllodes showed negative P-53 expression in 
stroma. The stromal expression of P-53 was significantly 
higher in malignant phyllodes as compared to fibroadenoma 
and benign phyllodes tumor. 

P-53 expression in epithelium was seen in 56% of 
fibroadenoma and 26% of benign phyllodes cases, while 
all cases of malignant phyllodes tumor show negative 
P-53 expression in epithelium. The epithelial expression 
of P-53 was significantly different between fibroadenoma, 
benign phyllodes and malignant phyllodes tumor. (Table 3 
& figure 3)

Stromal expression of Ki-67 was significantly higher in 
malignant phyllodes as compared to benign phyllodes and 
fibroadenoma. Epithelial expression of Ki-67 was negative 
in all malignant phyllodes cases while positive epithelial 
Ki-67 expression was seen in 56% of fibroadenoma and 
33% of benign phyllodes tumor. (Table 3, figure 3)
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Table: 1 Age Distribution.

Age group (years) No of Fibroadenoma 
cases

No of Benign 
Phyllodes cases

No of Malignant 
Phyllodes cases Total

10-20 20 (66.67%) 01 (6.67%) 02 (40%) 23

21-30 08 (26.67%) 08 (53.33%) 02 (40%) 18

31-40 02 (6.66%) 05 (33.33%) 01 (20%) 09

>41 0 (0%) 01 (6.67%) 0 (0%) 01

Table: 2 CD-10 Expression.

CD-10 expression in 
stroma No of fibroadenoma cases No of benign phyllodes 

cases
No of malignant phyllodes 

cases

Negative (<30% ) 29 (96.66 %) 11 (73.33%) 3 (60%)

Positive (>30% ) 01(3.33) 04 (26.67%) 02 (40%)

Total 30 15 05

*Chi square test

Table 3: P-53 and Ki-67 Expression.

Fibroadenoma Benign Phyllodes Malignant Phyllodes
P Value

<20% >20% <20% >20% <20% >20%

P-53
Stroma 28 

(93.33%) 02 (6.67%) 14 
(93.33%) 01 (6.67%) 02 (40%) 03 (60%) 0.006

Epithelium 13 
(43.33%)

17 
(56.67%)

11 
(73.33%)

04 
(26.67%) 05 (100%) 0 (0%) 0.021

Ki-67
Stroma 30 (100%) 0 (0%) 13 

(86.67%)
02 

(13.33%) 01(20%) 04 (80%) 0.000

Epithelium 13 
(43.33%)

17 
(56.67%)

10 
(66.67%)

05 
(33.33%) 05 (100%) 0 (0%) 0.037

*Chi square test

Fig. 1: Photomicrograph of Fibroadenoma showing 
cytoplasmic positivity with CD-10. (>30% of tumor 
stromal cells positive).  [ DAB, 100X].

Fig. 2: Micrograph of Malignant Phyllodes tumor showing 
cytoplasmic positivity with CD-10. (>30% of tumor 
stromal cells positive).  [DAB, 40X].
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Fig. 3: a) Photomicrograph of Fibroadenoma showing nuclear positivity with Ki-67 immunostain. [DAB, 40X ] b) 
Photomicrograph of Benign Phyllodes tumor showing nuclear positivity with Ki-67 immunostain. [ DAB, 100X ] c) 
Photomicrograph of Malignant Phyllodes tumor showing nuclear positivity with Ki-67 immunostain. [ DAB, 40X ]d) 
Photomicrograph of Malignant Phyllodes tumor showing nuclear positivity with P-53 immunostain. [DAB, 100X ] e)
Photomicrograph of Malignant Phyllodes tumor showing nuclear positivity with P-53 immunostain. [ DAB, 400X ].

Discussion
The study was conducted at a tertiary care hospital in North 
India. Total 50 cases including 30 cases of fibroadenoma, 
15 cases of benign phyllodes and 5 cases of malignant 
phyllodes tumor were included in this study. 

The age of patients in our study ranged from 14 to 55 years. 
The mean age of patients of fibroadenoma was 20.5 ± 5.19 
(mean + SD) years. Maximum number of patients were 
in the age group of 10-20 yrs. (66.67%) followed by an 
age range between 21-30 years (26.67%). Puri V et al[13] 

conducted a study with 50 cases of fibroadenoma. The 
mean age of patients in their study was 20 years and the 
majority of subjects were in the age group of 16-25 years. 
Tse GM et al[14] studied 33 patients of fibroadenoma whose 

age ranged from 20-58 years with a mean age of 35 years. 

In our study the mean age of benign phyllodes tumor cases 
was 29.3 ± 7.79 (mean + SD) years. Maximum number 
of patients were in the age group of 21-30 yrs. (53.33%) 
followed by an age range between 31-40 years (33.33%). 
Ibrahim WS et al[15] conducted a study in the 24 cases of 
benign phyllodes tumors. The mean age of patients in their 
study was 32.5 ± 10.7 years and the age ranged from 17-
55 years. Surender Ket al[16] studied 18 patients of benign 
phyllodes tumor. The mean age of patients in their study 
was 32.37 years with the range between 13-55 years. 
Kim CJ et al[17] conducted a study in the 8 cases of benign 
phyllodes tumors. The mean age of patients in their study 
was 37.4 years and the age ranged from 24-45 years.
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In our study the mean age of malignant phyllodes tumor 
cases was 22.2 ± 5.63 (mean + SD) years. Maximum 
number of patients were in the age group of 21-30 yrs. 
(40%) followed by an age range between 31-40 years 
(20%). Chan YJ et al[18] conducted a study in the 13 cases 
of malignant phyllodes tumor. The mean age of patients in 
their study was 32.5 years and the age ranged from 27-62 
years. Kim CJ et al[17] conducted a study in the 7 cases of 
malignant phyllodes tumors. The mean age of patients in 
their study was 34.1 years and the age ranged from 23-57 
years.

CD-10 Expression 
In our study CD-10 expression in all cases was evaluated 
using a semiquantitative method in the stroma. The positive 
cells were categorized into two subgroups: <1= Negative 
(<30% of cells showing positivity); 2= positive (>30% of 
cells showing positivity). Out of the 30 fibroadenoma cases 
only one case (3.33%) showed positive CD10 expression, 
29/30 (96.66%) cases showed negative CD10 expression. 
In benign phyllodes tumor 4/15(26.67%) cases showed 
positive expression, 11/15 (73.33%) showed negative for 
CD 10 expression. In cases of malignant phyllodes tumor 
2/5 (40%) cases showed positive expression, 3/5 (60%) 
were negative for CD 10 expression. In our study no 
statistically, significant difference was noted in the stromal 
expression of CD 10 between cases of fibroadenoma, 
benign phyllodes and malignant phyllodes tumor. (p = 
0.097)

Puri V et al[13] studied the stromal CD 10 expression in 
fibroadenoma, benign and malignant phyllodes. They 
found that none of the cases of fibroadenoma (0/50) 
showed stromal CD10 expression. Positive stromal CD 10 
expression was seen in 11/16 cases of benign phyllodes 
tumor and 3/3 cases of malignant phyllodes tumor. Contrary 
to our study there was a statistically significant trend of 
increasing CD10 stromal expression with increasing 
degree of malignancy (p = 0.001). 

Tse GM et al[14] studied the stromal expression of CD-
10 in 33 fibroadenoma, 102 benign phyllodes and 28 
malignant phyllodes tumours .They concluded that only 
1 of the 33 fibroadenoma cases stained positively for 
CD10 in the stromal cells. Six of the 102 benign phyllodes 
tumor cases were positive, and 14 of the 28 malignant 
cases were positive. Contradictory to our study there was 
a significant increase in CD10 expression in the stromal 
cells as the lesions progressed from fibroadenomas and 
benign phyllodes tumors to malignant phyllodes tumours 
(p= 0.001).

Ibrahim WS et al[15] studied stromal expression in 24 cases 
of benign phyllodes tumors and 5 cases of malignant 
phyllodes tumors. They concluded that among benign 
phyllodes tumors, four cases (16.7%) showed positive 
CD10 reactivity, distributed as three (12.5%) weakly 
stained and only one (4.2%) strongly stained, while 20 cases 
were negatively stained for CD10 (83.3%). As for cases of 
malignant phyllodes tumors, one case (20%) was weakly 
stained and three (60%) were strongly stained, while the 
remaining one (20%) was CD10 negative (P<0.0001).

Dissimilar to our study Al-Masri Met al[19] also showed a 
significantly increasing trend (P < 0.01) of CD10 positivity 
from benign to malignant phyllodes tumor. CD10 positivity 
was seen in 82.4% of malignant PT, 60% of borderline PT 
and 43.8% of benign PT.

P-53 Expression
In our study P-53 expression in all cases was evaluated 
using a semiquantitative method in the epithelium and 
stroma. The percentage of positive cells was categorized 
into two subgroups: 0=<20%; 1= >20%

In the epithelium, out of 30 cases of fibroadenoma, 17 cases 
(56.67%) showed P-53 positivity in >20% of epithelial cells 
while 13 cases (43.33%) showed P-53 expression in <20% 
of epithelial cells. Out of 15 cases of benign phyllodes 
tumor, 04 cases (26.67%) showed P-53 positivity in 
>20% of epithelial cells while 11 cases (73.33%) showed 
P-53 expression in <20% of epithelial cells. All cases of 
malignant phyllodes tumor, 5/5 (100%) showed P-53 
expression in <20% of epithelial cells. Therefore, in our 
study a significant increase in epithelial expression of p53 
was seen from benign to malignant cases (p=0.021).

In the stroma 2/30 cases (6.67%) of fibroadenoma showed 
P-53 positivity in >20% of stromal cells while 28 cases 
(93.33%) showed P-53 expression in <20% of stromal 
cells. Out of 15 cases of benign phyllodes tumor only 1 case 
(6.67%) showed P-53 positivity in >20% of stromal cells 
while 14 cases (93.33%) showed P-53 expression in <20% 
of stromal cells. Out of 5 cases of malignant phyllodes 
tumor 03 cases (60%) showed P-53 positivity in >20% of 
stromal cells while 02 cases (40%) showed P-53 expression 
in <20% of stromal cells. Stromal expression of p53 was 
significantly higher in malignant phyllodes as compared to 
fibroadenoma and benign phyllodes (p=0.006). 

Kucuk U et al[20] studied the stromal and epithelial expression 
in 17 benign phyllodes and 9 malignant phyllodes tumours. 
In the benign group, the p53 positivity was <20% in 15 
cases and 21-42% in two cases. In the malignant group, 
the p53 positivity was >41% in five cases, 21-40% in three 
cases and <20% in one case. In concordance with our 
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study, stromal p53 expression in the malignant PTs were 
shown to be significantly higher than that in the benign 
ones (P < 0.001)

Chan YJ et al[18] studied 50 benign phyllodes and 13 
malignant phyllodes tumours. In agreement with our study 
the stromal p53 expression showed a significant difference 
between benign and malignant lesions. Within the group 
of benign lesions, 5 out of 50 (10%) tumors had p53 
expression > 10%, whereas nine out of 13 (69%) malignant 
tumors revealed p53 expression > 10% (p < 0.005).

Another study done by Feakins RM et al[21] who studied 
13 malignant and 27 benign phyllodes tumours found no 
evidence of significant p53 expression in fibroadenomas or 
in benign phyllodes tumours, but demonstrated high level 
of expression in 38% of malignant tumours. Their data 
also showed that high level p53 expression was confined to 
stromal cells, with only low levels of expression found in 
the epithelium of five tumours.

Kim CJ et al[17] studied 8 benign, 7 malignant phyllodes 
tumours. Cases of fibroadenoma were taken as controls. 
In agreement with our study stromal p53 expression was 
significantly increased in malignant lesions as compared 
to benign phyllodes tumour and fibroadenoma (p < 0.005). 
The epithelial components of both benign and malignant 
cases showed completely negative staining to p53 protein. 
Gatalica Z et al[22] studied p53 protein expression in 25 cases 
of phyllodes tumours histologically classified as either 
malignant (12 cases) or benign (13 cases). The stromal 
expression of p53 was more frequently observed in tumors 
that were histologically diagnosed as malignant (8/12) 
than benign (1/13). Similar to our study this difference 
was statistically significant (p = 0.002). Kleer CG et al[23]

also analysed p53 immunoreactivity in the epithelial and 
stromal components of phyllodes tumour. The pattern 
of immunostaining was confined almost exclusively to 
periductal stromal cells. The results were similar to our 
study showing a higher expression of p53 in malignant 
phyllodes as compared to benign phyllodes.

p53 expression seemed to be a unique feature of malignant 
phyllodes tumors, thereby, one of the most significant 
parameters for the differentiation of benign and malignant 
phyllodes tumors of the breast.

Ki-67 Expression
Ki-67 expression in all cases was evaluated using a 
semiquantitative method in the epithelium. The percentage 
of positive cells was categorized into two subgroups: 
0=<20%; 1= >20%

Out of 30 cases of fibroadenoma, 17 cases (56.67%) showed 
Ki-67 positivity in >20% of epithelial cells while 13 cases 
(43.33%) showed Ki-67 expression in <20% of epithelial 
cells. Out of 15 cases of benign phyllodes tumor, 05 cases 
(33.33%) showed Ki-67 positivity in >20% of epithelial 
cells while 10 cases (66.67%) showed Ki-67 expression in 
<20% of epithelial cells. All cases of malignant phyllodes 
tumor, 5/5 (100%) showed Ki-67 expression in <20% of 
epithelial cells. Therefore in our study a significant increase 
in epithelial expression of Ki-67 was seen from benign to 
malignant cases (p=0.037).

In the stroma 30/30 cases (100%) of fibroadenoma showed 
Ki-67 expression in <20% of stromal cells. Out of 15 cases 
of benign phyllodes tumor, 02 case (13.33%) showed 
Ki-67 positivity in >20% of stromal cells while 13 cases 
(86.67%) showed Ki-67 expression in <20% of stromal 
cells. Out of 5 cases of malignant phyllodes tumour, 04 
cases (80%) showed Ki-67 positivity in >20% of stromal 
cells while 1 cases (20%) showed Ki-67 expression in 
<20% of stromal cells. Stromal expression of Ki-67 was 
significantly higher in malignant phyllodes as compared to 
fibroadenoma and benign phyllodes (p=0.000).

Kocova L et al[24] studied 8 malignant phyllodes tumour, 
29 benign phyllodes tumour and 20 breast fibroadenomas. 
Their data indicated that there are statistically significant 
differences in stromal expression of Ki-67 between 
histologically benign and malignant phyllodes tumours 
(p= 0.001), between benign phyllodes tumour and 
fibroadenoma (p=0.01), and between malignant phyllodes 
tumour and fibroadenoma (p = 0.001). The epithelium 
expression of Ki-67 was not included in the study.

Chan YJ et al[18] studied 50 benign phyllodes and 13 
malignant phyllodes tumors. Eleven out of 13 (85%) 
malignant tumors and 8 out of 50 (16%) benign tumors 
showed increased stromal Ki-67 expression> 10%. 
Therefore similar to our study stromal expression of Ki 67 
was significantly increased in malignant phyllodes tumour 
as compared to benign phyllodes tumor. 

In the study done by Kucuk U et al[20] all the benign 
phyllodes tumors (17/17) showed Ki-67 positivity in less 
than 10% of the stromal cells. But, in the stroma of the 
malignant tumors, Ki-67 was <10% in 4/10 cases and > 
10% in 5/9 cases. In concordance with our study stromal 
Ki-67 expression in malignant tumors was significantly 
higher than that in the benign tumors (P < 0.001). However 
contrary to our study the epithelial Ki-67 expression ratios 
did not show a significant difference between the benign 
and malignant groups.
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Kleer CG et al[23] studied 7 benign and 13 malignant 
phyllodes tumour. Immunohistochemical staining revealed 
nuclear localization of Ki-67 in all groups of tumors in the 
epithelial and in the stromal cells. Similar to our study, 
analysis of the Ki-67 expression showed a significant 
difference between benign and malignant tumors (P < 
0.012). Another study showed that malignant phyllodes 
tumour had a significantly higher proportion of Ki-67 
expression as compared to its benign counterpart (p < 
0.01). [22]

Conclusion
On conclusion, both Ki-67 and P-53 showed a significantly 
increasing expression from fibroadenoma to benign 
phyllodes to malignant phyllodes tumor. However, in the 
present study the difference in expression of CD-10 was 
insignificant among fibroadenoma, benign phyllodes and 
malignant phyllodes tumor.
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