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Abstract
Background and Objectives: Fibroepithelial lesions are the most common lesions of the breast seen in our laboratory 
consisting of fibroadenomas (FAs) and phyllodes tumors (PT). The aim of the study was to audit all fibroepithelial lesions 
and to reclassify all confirmed cases of PTs seen in the study period according to standard criteria.
Methodology: Records and slides of fibroepithelial lesions of the breast received at the department between January 
2008 and December 2013 were retrieved and reviewed by the authors.
Results: Out of the 1242 fibroepithelial lesions of the breast retrieved, all but 19 were FAs. The 19 were initially reported 
as PT: 11 benign, 2 borderlines, 2 malignant, and 4 not classified; however, only 16 of these 19, PTs (84%) met the 
WHO criteria on review. The remaining 3 (16%) turned out to be FAs based on the absence of stroma overgrowth and 
hypercellularity. The PTs were reclassified into benign PT, borderline PT, and malignant PT accounting for 75% (12/16), 
18.7% (3/16), and 6.3% (1/16), respectively. All of the PTs previously not classified turned out benign on review. One of 
the borderline PTs was originally reported as malignant PT. All cases initially diagnosed as FAs did not change on review.
Conclusion: These results show that FAs are rarely misdiagnosed. The three cases misdiagnosed as phyllodes may 
have been prevented if standard data sets were in use. Cases simply referred to as PT without further classification, 
limit the patients’ access to appropriate management as accurate classification helps in the overall management and 
prognostication.
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Introduction

Fibroepithelial lesions of the breast include basically 
fibroadenoma (FA) and phyllodes tumor (PT). They are 
neoplasms with dual proliferation of the epithelial and 

stromal component. FA which is by far more common 
accounts for the vast majority of benign breast tumor 
especially in the young.[1]

PT, on the other hand, is a rare fibroepithelial breast 
neoplasm that resembles FA but has a totally different 
clinical course and management. It accounts for 0.3–0.9% 
of all primary breast tumors.[2,3]

PT was originally described in 1838 by Muller, who believed 
the lesion to be benign but called it cystosarcoma because 
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of its cystic change and fleshy cut surface cited by Bumpers  
2015.[4] This tumor has a variable but usually benign course 
with a propensity to locally recur and to metastasize.

Histologically, PTs of the breast are biphasic fibroepithelial 
tumors composed of epithelial elements arranged in 
cleft‑like ducts surrounded by a predominant connective 
tissue stroma typically organized in leaf‑like structures. This 
mesenchymal component shows morphologic patterns that 
range from fibroadenoma‑like to frankly sarcomatous.[5,6]

These rare fibroepithelial lesions are classified as benign, 
borderline, and malignant based on cellular pleomorphism, 
stromal hypercellularity, mitotic activity, stromal overgrowth, 
and margins.[5,7]

The standard treatment for PT is wide surgical excision with 
a clear margin of more than 1 cm as breast conservation is 
important to most women. However; mastectomy becomes 
necessary when the tumor cannot be removed with adequate 
clearance.[8,9]

Methodology

This is a hospital‑based retrospective study of all 
fibroepithelial lesions of the breast received at the 
department between January 2008 and December 2013. All 
the slides of FA and PT made between the study periods 
were retrieved alongside their histopathology reports. They 
were reviewed simultaneously by two pathologists with 
specialty interest in breast and a 3rd‑year senior resident; 
no recuts were performed.

The core criteria used for the distinction of PT from FA were 
prominent fronds or leaf‑like pattern and increased stromal 
cellularity.[10] The 2012 World Health Organization criteria 
for PT diagnosis was used in this review.[5] Classification into 
benign, borderline, and malignant categories relied on the 
degree of stromal hypercellularity, cellular pleomorphism, 
mitotic activity, stromal overgrowth, and nature of the 
margins using the portion with the highest cellular 
activity and most florid architectural pattern.[7] Cellular 
pleomorphism was designated little, modest, or marked, 
whereas stromal hypercellularity was categorized as modest 
or marked.[5] Stromal mitotic activity was quantified per 
10 high‑power fields (hpf) of the microscope objective 
(×40 objective and ×10 eyepiece) in the most mitotically 
active areas of the stroma.[5] Stromal overgrowth defined as a 
low‑power field (×4 microscope objective and ×10 eyepiece) 
that comprised only stroma without epithelial elements was 
labeled absent or present.[5] A benign PT was diagnosed 
when the lesion showed well‑circumscribed margins, 
modest stromal hypercellularity, little or moderate cellular 
pleomorphism, occasional mitoses that numbered up to 
4/10 hpf, and no stromal overgrowth.[10] A malignant tumor 
was defined by marked stromal hypercellularity and cellular 

pleomorphism, presence of stromal overgrowth, brisk mitotic 
activity (≥10/10 hpf), and invasive margins;[5] the finding 
of a malignant heterologous element classifies the tumor 
as malignant.[10] Borderline PT showed some but not all 
characteristics observed in malignant lesions. All diagnoses 
made on core biopsy were excluded from the study.

Ethical approval for this study was obtained from the Health 
and Research Committee of the Institution.

Results

Out of the 1242 fibroepithelial lesions of the breast 
retrieved all but 19 were FAs. The 19 were initially 
reported as PT: 11 benign, 2 borderline, 2 malignant, and 
4 unclassified. However, only 16 of these 19 PTs (84%) 
met the criteria on review accounting for approximately 
0.8% of all breast tumors and 1.3% of fibroepithelial lesion 
diagnosed within the study period. The remaining 3 (16%) 
turned out to be FA based on the architecture, absence of 
stromal overgrowth, and hypercellularity. The PTs were 
reclassified into benign PT, borderline PT, and malignant PT 
accounting for 75% (12/16), 18.7% (3/16), and 6.3% (1/16), 
respectively. All of the PTs previously unclassified turned 
out benign. Nearly 100% (12/12) of the benign PTs 
had stromal overgrowth [Figure 1a], modest stromal 
hypercellularity, minimal cellular pleomorphism, uniform 
stroma distribution, without mitotic figures; 92% (11/12) 
had well‑circumscribed margins, whereas the remaining 8% 
had inaccessible margins. All borderline PTs showed marked 
stromal overgrowth and hypercellularity [Figure 1b], 
moderate cellular pleomorphism, heterogenous stromal 
distribution with mitotic counts of 5–9/10 hpf. One of the 
borderline PTs was originally reported as malignant PT. The 
malignant PTs showed all of the latter features in addition 
to increased mitotic counts of >10/10 hpf, marked stroma 

Figure 1: Some morphologic features of benign, intermediate, 
and borderline phyllodes tumors. Stromal overgrowth in 
benign phyllodes tumor. (a) Borderline phyllodes tumor 

(H and E, ×100), (b) marked stromal cellularity (H and E, ×40), 
(c) marked cellular pleomorphism (H and E, ×40), (d) malignant 

phyllodes tumor (H and E, ×400)
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overgrowth as well as pleomorphism and infiltrative tumor 
margins [Figure 1c and d]. Tumor margins of two borderline 
PTs were poorly circumscribed but not infiltrative, the 
margin of the remaining one was inaccessible. All cases 
initially diagnosed as FAs did not change on review.

Discussion

FA and PT are two separate lesions with different clinical 
behaviors. Despite their histologic resemblance, standard 
criteria are available to distinctly distinguish these entities.

Our study, in concordance with many other literatures, 
revealed FA as the undisputable most common fibroepithelial 
lesion.[1,11] The diagnosis of FA is relatively simple and easy 
except for the cellular variant, which has been reported 
among even breast pathologist as difficult to distinguish 
from benign PT.[12] All the FA reviewed in our study did 
not change which further highlights the unambiguity in 
the histopathologic diagnosis of simple FA. There were 
however three out of the previously diagnosed PT, which 
turned out as FA after the audit. These are believed to be 
cellular FA as they were encapsulated and maintained the 
biphasic architecture of FA.

In our study, PTs accounted for 0.8% of all primary breast 
tumors which parallels <1% incidence rates reported in the 
literature.[2,3,11] It also accounted for approximately 1.3% of 
fibroepithelial lesions. This is <2–3% quoted by a couple 
of authors.[1,13,14] This discrepancy could probably be due to 
the larger series studied by those authors.

Out of the remaining 16, PTs evaluated; our findings show 
that benign PT is significantly the most common, followed 
by borderline and malignant PT sequentially accounting 
for 75%, 18.7%, and 6.3%, respectively. This proportion 
is in considerable agreement with other studies showing 
approximately 40–75% benign tumors, 15–36% borderline, 
and 7–15% malignant tumors.[9,15,16]

Hundred percentage of the cases termed PT without a class 
turned out benign on review. This underscores the need for 
standard institutional datasets histologic diagnosis of this 
lesion. The clinical implication and surgical management of 
the three classes differ and as such bear varying prognostic 
tendencies. The local recurrence rate of PT has been 
estimated to be about 10–18% with negative and positive 
resection margins, respectively.[17] Some studies have also 
shown recurrence occurring in 8–10% of benign, 14–20% of 
borderline, and 20–59% of malignant.[18,19] It is also worthy 
of note that a benign variant can transform into a higher 
grade and recur as borderline or malignant.[1]

In our study, histologic parameters of stromal cellularity 
infiltrative margins and mitotic figures were largely adequate 
to classify PTs, and this has been found to be comparable to 

some literature findings.[3,20‑22] There was no heterologous 
element in any of the PTs reviewed. Heterologous elements 
have been reported to be very uncommon among PT. Our 
study had a shortfall of inability to assess margins in two 
of the cases reviewed. This is probably because the tumor 
was excised piece‑meal. Tumor margin is known to be an 
important element, especially in predicting local recurrence 
and has been found to be useful in resolving cases of 
ambiguity between benign and borderline. Lin et al. reported 
Ki‑67 as a marker able to distinguish these two entities 
with high sensitivity, specificity, and accuracy among other 
immunohistochemistry panels.[23]

Other biologic markers such as vascular endothelial 
growth factor, p53, CD34, β‑catenin, and IMP3 have been 
put forward as added diagnostic aids to either enhance 
sensitivity of distinguishing FA from PTs or in predicting 
and prognosticating PT.[23,24] Researches are ongoing in this 
regards and perhaps may be the possible future of accurate 
diagnosis and grading of fibroepithelial lesion of the breast.

Conclusion

These results show that FAs are rarely misdiagnosed. The 
three cases misdiagnosed as phyllodes may have been 
prevented if standard data sets were in use. Cases simply 
referred to as PT without further classification, limit the 
patients’ access to appropriate management as accurate 
classification helps in the overall management and 
prognostication. In summary, morphologic criteria when 
applied in detail can conveniently diagnose fibroepithelial 
lesions and aid in the classification of PTs into its 
subtypes except in very few ambiguous conditions where 
immunohistochemistry may come in handy. It is therefore 
recommended that standard datasets should be routinely 
used in reporting these lesions.
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