
Review began  05/01/2021 
Review ended  05/02/2021 
Published 05/09/2021

© Copyright 2021
Jahangir et al. This is an open access
article distributed under the terms of the
Creative Commons Attribution License
CC-BY 4.0., which permits unrestricted
use, distribution, and reproduction in any
medium, provided the original author and
source are credited.

CD117/c-KIT Expression in Phyllodes Tumor of
the Breast and Its Correlation With Morphology
and Clinical Outcome
Sidra Jahangir   , Asif Loya  , Sajid Mushtaq  , Noreen Akhter  , Atif A. Hashmi 

1. Pathology, Shaukat Khanum Memorial Cancer Hospital and Research Centre, Lahore, PAK 2. Pathology, Dallah
Hospital, Riyadh, SAU 3. Pathology, Liaquat National Hospital and Medical College, Karachi, PAK

Corresponding author: Atif A. Hashmi, atifhashmi345@gmail.com

Abstract
Introduction
Breast phyllodes tumor’s (PT) clinical behavior is difficult to predict on histology. There is limited amount
of data available on the role of biological markers. The objective of this study was to assess the expression of
CD117 (c-KIT) in PT of the breast and its relationship with morphology and clinical outcome.

Methods
A total of 78 patients having available clinical records between 2004 and 2014 with breast PT were retrieved
from the cancer registry at Shaukat Khanum Memorial Cancer Hospital and Research Centre, Lahore and
were followed up. Immunohistochemical studies were performed on all the cases using monoclonal antibody
CD117 (DAKO A4502) using Leica Bond-Max automated biosystem (Leica Biosystems, Melbourne, Australia).
Staining proportion and intensity of both epithelial and stromal elements were analyzed. Evaluation of the
protein expression was determined and scored.

Results
Patients’ mean age was 45.13 ± 11.4 years. Thirty-nine (50.0%) patients had tumor on right side, 38 (48.7%)
had on left and only one (1.3%) was bilateral. Thirty-two (41.0%) patients had benign PT, 21 (26.9%) had
borderline and 25 (32.1%) had malignant PT. Negative CD117 expression was observed in 20 (62.5%), eight
(38.0%) and 12 (48.0%) of benign, borderline and malignant PTs, respectively. Positive CD117 expression
was observed in 12 (37.5%) benign, 13 (61.9%) borderline and 13 (52.0%) malignant PTs. There was
insignificant association between CD117 expression with respect to tumor sub-type, patient’s age and
clinical behavior (p-value > 0.05).

Conclusion
CD117 expression was not found to be associated with tumor type and was not associated with increased risk
of recurrence in this sample of patients. Further work is needed to better understand the prognostic value of
CD117 expression in breast PTs.

Categories: Pathology, General Surgery, Oncology
Keywords: cd 117 expression, phyllodes tumor, prognostic assessment, c-kit, recurrence

Introduction
The phyllodes tumors (PTs) are the rare breast lesions having unpredictable behavior that is difficult to
determine [1]. These infrequent fibroepithelial neoplasms account for 1% of all breast neoplasms [2].
Initially, Muller was the first to describe PTs in 1838 as cystosarcoma phyllodes [3]. Histologically, PTs have
been categorized as benign, borderline, and malignant as per World Health Organization (WHO) criteria [4].

Among PTs the most frequent are benign (64%), followed by borderline (40%) and malignant PTs reach up to
30% [5]. The initial assessment to evaluate PTs involves triple assessment which consists of clinical,
radiological and histological examination [6]. Traditionally, the histological grade, stromal overgrowth,
tumor necrosis have been used as predictors of clinical outcome [7]. The classification and grading of PTs
into benign, borderline and malignant is based on the histological characteristics including degree of
stromal hypercellularity, stromal cytological atypia and mitotic activity, stromal overgrowth, and
circumscribed vs. permeative margins [8]. A number of studies conducted reported that the adequacy of
surgical margins is more important and that histologic features have an inconsistent predictive role [9].

A study conducted by Spitaleri et al. reported around 172 women with PTs, and reported good prognosis for
PTs [10]. Another study conducted at Singapore hospital reported 259 cases of breast PTs and concluded
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that increase risk of recurrence was associated with number of mitosis, surgical margin status and stromal
overgrowth [11].

CD117 is a proto-oncogene that encodes a tyrosine kinase receptor [12]. Its expression in mammary PT has
not been widely examined, with the stated case numbers being less than 50 [13]. Recently, CD117 expression
was also observed in other tumors, while its influence on recurrence was not clearly addressed and still
debatable [14,15]. In this study, we employed CD117 immunohistochemistry on PTs (including benign,
borderline and malignant PTs) and correlate the results with histological parameters and clinical outcome.

Materials And Methods
Case selection
The study was performed after taking the ethical approval from Shaukat Khanum Hospital and Research
Center research board. The analytical cross-sectional study was conducted including 78 patients having
clinical record of breast PTs between 2004 and 2014 and the cases with the original diagnosis of PT. Only
excision specimens were included in the study. The specimens included were simple mastectomies (for
larger tumors) and lumpectomies (for smaller) tumors. All specimens were received in 10% buffered
formalin. Gross examination of the specimens was conducted according to standard protocols, as described
in previous studies [16-20]. The representative sections were taken and submitted from tumor including
interface with normal breast tissue and surgical excision margins. All inadequate biopsies were excluded
from the study because of disagreement. The data were retrieved from the cancer registry at Shaukat
Khanum Memorial Cancer Hospital and Research Centre, Lahore and were followed up. Assessment of the
protein expression was determined and scored. No samples suggestive of other histological findings were
included in this study.

Tissue collection
The PT diagnosed and paraffin-embedded tissues of 78 cases of breast over the decade were retrieved. The 4-
μm sections from the paraffin-embedded tissue was cut using microtome and stained with hematoxylin and
eosin (H&E) [21]. The 78 cases selected were classified into three categories: benign, borderline, and
malignant PTs based on the World Health Organization (WHO) criteria including stromal cellularity, stromal
atypia, stromal overgrowth, mitotic count, tumor border, and malignant heterologous elements.

Immunohistochemistry for CD117
Four micrometer thick sections were cut on charged slides and air dried overnight. BondMax (Leica
Biosystems, Melbourne, Australia) system was used for immunohistochemistry (IHC). Concentrated
polyclonal CD117 primary antibody (DAKO A4502) with 1:400 dilution was used. Tissue section was
pretreated with Bond Epitope Retrieval Solution 2 (Leica AR9640) for 30 minutes and then incubated with
CD117 primary antibody for 30 minutes at 37°C. Bond Polymer Refine Detection kit (Leica DS9800) was used
for the detection. External and internal quality controls were used for staining quality evaluation.

The two independent histopathologists reviewed all stained slides. In each slide, high-power microscopic
fields (40x magnification) were used for evaluation.

Grading of CD117 immunohistochemical expression
The neoplastic stromal tumor cells show a brown staining for the CD117 expression whether the staining was
localized to the cytoplasm or cell membrane or both cytoplasmic and membranous. The results were
recorded positive when they showed cytoplasmic or membranous or both staining ranging from moderate to
strong. By consensus among the pathologists, the intensity of the immunoreactivity cells was scored as
follows; Grade 0: 0% of neoplastic stromal cells positive, Grade 1: 1% to 25% of neoplastic stromal cells
positive, Grade 2: 26% to 50% of neoplastic stromal cells positive and Grade 3: 51% or more neoplastic
stromal cells positive. Samples with grades 0 and 1 were considered negative. Samples with grades 2 and 3
were considered positives [6,7]. Microscopy of the slides was done and photographed at 200× magnification
utilizing a digital microscope camera (Olympus AX80 DP21; Olympus, Tokyo, Japan) interfaced with a
computer (Figure 1A, 1B).
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FIGURE 1: CD117 expression according to tumor type. (A)
Microphotograph of benign phyllodes tumor with mild expression of
CD117. (B) Microphotograph of malignant phyllodes tumor with strong
expression of CD117.

Statistical analysis
Data were entered and analyzed by Statistical Package for Social Sciences, version 26.0 (IBM Corp., Armonk,
NY). All the quantitative variables were presented in Mean+SD and qualitative variables in frequency and
percentages. Chi-square test was applied to check the association between CD117 expression and tumor type
and clinical behavior. Independent t-test was applied to check the association between age and CD117
expression. P-values < 0.05 were considered as significant.

Results
The mean age of patients was 45.13+11.4 years. Thirty-nine (50.0%) patients had tumor on right side, 38
(48.7%) had on left and only one (1.3%) had bilateral disease. Thirty-two (41.0%) patients had benign, 21
(26.9%) had borderline and 25 (32.1%) had malignant PT (Table 1).

Variables Frequency (%)

Age (Mean±SD) 45.13±11.4

Laterality  

Left 38 (48.7)

Right 39 (50.0)

Bilateral 1 (1.3)

Tumor type

Benign 32 (41.0)

Borderline 21 (26.9)

Malignant 25 (32.1)

TABLE 1: Clinical characteristics of the patients included in the study
SD: Standard deviation

Negative CD117 expression was observed in benign (20, 62.5%), borderline (8, 38.0%) and malignant (12,
48.0%) PTs. Positive CD117 expression was observed in benign (12, 37.5%), borderline (13, 61.9%) and
malignant (13, 52.0%) PTs.

There was insignificant association between CD117 expression with respect to tumor type and clinical
behavior (p-value > 0.05) and insignificant association between age and CD117 expression (P-value > 0.05)
(Table 2).

2021 Jahangir et al. Cureus 13(5): e14914. DOI 10.7759/cureus.14914 3 of 6

https://assets.cureus.com/uploads/figure/file/210916/lightbox_9e3e3da0a5a811eba24e6157b3fcee02-fig-cd117-sharp.png


Variables

Frequency (%)

Total P-valueCD117 expression

Negative Positive

Age (Mean±SD) 45±10.0 46±12 45.13±11.4 0.38

Tumor type

Benign 20 12 32

0.204
Borderline 8 13 21

Malignant 12 13 25

Total 40 38 78

Clinical behavior

No recurrence 34 26 60

0.082Recurrence 6 12 18

Total 40 38 78

TABLE 2: Association of CD117 expression with tumor type and clinical behavior
SD: Standard deviation

Discussion
PTs are rare fibroepithelial tumors of the breast that can present as benign, borderline or malignant
neoplasms. PTs were usually known as primary stromal lesions, which further show overgrowth and forms
tumor. Clinically these tumors sometime behave with uncertainty, as no established predictive markers
available for PTs. Stromal cell cellularity, atypia, margin status and pleomorphism are the best prognostic
parameters of tumor behavior. In PTs, malignant lesions comprise of 5%-30% [22,23].

In the current study, the mean age of patients was 45.13+11.4 years. Different studies reported different ages
for the development of PTs. A study conducted by Tsang et al. reported that mean age of patients was 43
years [24]. In a study conducted in Turkey, 30 females with PTs had median age of 26 years [25]. Another
study conducted on malignant PTs of breast and its association between race and clinical features reported
that the mean age of patients was 51.7 years and Blacks were younger than Whites (45.7 vs. 55.1) [26]. In
another study, the overall patient age range was 14-77 years with mean age of 42 years [27].

In our study, majority of the cases were benign and borderline tumors. CD117 protein expression within
stromal cell was insignificantly associated with tumor type and recurrence of disease. It can be observed
that only 13 malignant cases showed CD117 stromal positivity, which is the reason of insignificant
association. Although in some studies it was reported that there was significant association between grades
of tumor and CD117 protein expression. It was also reported that malignant expression of PTs was
associated with CD117 [28]. It was also observed that strong expression of c-KIT was found in 50% of
malignant tumors and 5% of benign tumors [29].

Increased c-KIT (CD117 expression) in PTs showed positive rate in 29% benign, 17% borderline and 24%
frank malignant tumors. Degree of CD117 expression increases as degree of malignancy increases [30]. In
contrast to this, another study reported that they did not find any significant relationship of c-KIT
expression in benign and malignant lesions [31].

In our study, 60 patients have no recurrence and 18 have recurrent disease. There was insignificant
association between clinical behavior and CD117 expression (p-value > 0.05).

Our study is limited owing to small sample size and single-institution data. According to published
literature, studies have shown that CD117 expression increased from benign to malignant tumors but few
studies deny that, so there is need of new research in this aspect to establish strong relationship between
CD117 and PT of breast.

Conclusions
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PTs of the breast are second most common stromal breast lesions after fibroadenoma and their clinical
behavior ranges from benign to malignant disease course. Unfortunately, unlike breast carcinoma, there is
only limited availability of biomarkers to predict clinical behavior in PTs. In current study, we found
insignificant association between PTs of breast and CD117 expression and no association observed with
CD117 expression with clinical recurrence of disease. Further studies are required on larger scale to better
understand the prognostic value of CD117 expression in PTs of the breast.
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