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Abstract 

Background: Breast phyllodes tumours (PTs) are graded as benign, borderline, or malignant by 
analysis of multiple histological features. PT grading is often inconsistent, likely due to variation 
in weighting of grading criteria by pathologists.  

Design: The hierarchy of use of diagnostic criteria was identified using a 20-question survey.  

Results: 213 pathologists from 29 countries responded. 54% reported 10-50 PT cases per year. 
Criteria considered key to PT diagnosis were: increased stromal cellularity (84.3%), stromal 
overgrowth (76.6%), increased stromal mitoses (67.8%), stromal atypia (61.5%), stromal 
fronding (59.0%), periductal stromal condensation (58.0%), irregular tumour borders (46.3%), 
lesional heterogeneity (33.7%). Importance of grading parameters were: mitotic activity (55.5%), 
stromal overgrowth (54.0%), stromal atypia (51.9%), increased stromal cellularity (41.7%), 
nature of the tumour border (38.9%). 49% would diagnose malignant PT without a full array of 
adverse features. 89% used the term “cellular fibroepithelial lesion (FEL)” for difficult cases. 
45% would diagnose a FEL with stromal fronding (but lacking other PT features) as FA, 35% 
FEL, and 17% PT. 59% deemed clinic-radiological findings diagnostically significant. 68% 
considered age (≥40 years) important in determining if a FEL was a FA or PT. In juvenile 
FELs, increased stromal cellularity (83%), fronding (52%), and mitoses (41%) were more 
common. 34% regarded differentiating cellular FA from PT as a specific challenge. 54% had 
issues assigning a borderline PT grade. 

Conclusion: Criteria for grading PT lie on a spectrum, leading to interpretive variability. The 
survey highlights the criteria most used by pathologists, which do not completely align with 
WHO recommendations. 
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Background 

Breast phyllodes tumours (PTs) are graded as benign, borderline, or malignant by an integrative 
evaluation of multiple histological parameters1. Despite the wide availability of published 
guidelines, practical difficulties are often encountered in PT diagnosis and grade assignment, on 
core biopsy as well as excisional material. There is a pressing need to identify recurrent 
diagnostic challenges to guide future work in classification.  

 

Design 

In order to identify areas of diagnostic difficulty and the hierarchy of use of diagnostic criteria, a 
survey in English, containing 20 open- and closed-ended questions, was disseminated via email 
to practicing pathologists. Some questions allowed more than one response. Respondents were 
free to answer as many questions as they wished, and additional comments permitted. Answers 
were entered on an online form. The survey was open for a month from June to July 2021.  

  

Results 

Demographics 

213 pathologists from 29 countries participated in the survey. Approximately half (53%) of 
respondents were in their first 10 years of post-graduate practice. 197 (93%) practiced in hospital 
or academic settings. 35 (16%) reported breast specimens exclusively in their practice, while 
another 35 (16%) subspecialized in breast pathology in addition to other organ system(s); the 
majority (67%) of respondents were not subspecialized breast pathologists. 

45% of respondents handled ≤100 cases of breast core biopsies in their practice per year, while 
55% reported more than 100 cases. 43% reported ≤100 breast excisional cases annually, while 
57% reported more than 100 breast excisions.   

Frequency of PT Diagnosis 

Most institutions (54%) encountered 10 to 50 cases of PT per year (inclusive of in-house and 
referral cases), while 35% reported fewer than 10 cases each year. Individually, the vast majority 
(73%) of respondents reported ≤10 cases of PT annually.    

Diagnosis and Grading 

Ranked by respondents in order of diagnostic importance, the histologic features considered key 
to the diagnosis of PT were: increased stromal cellularity (84.4%), stromal overgrowth (76.6%), 
increased stromal mitoses (67.8%), stromal atypia (61.5%), stromal fronding (59.0%), periductal 
stromal condensation (58.0%), irregular tumour borders (46.3%) and lesional heterogeneity 
(33.7%) [Table 1]. 
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Most (67%) respondents did not consider tumour size to be an important criterion in PT 
diagnosis. Of the 33% who were influenced by size, 22% used 1cm to <5cm, 39% used 5cm to 
<10cm, and 39% used 10cm or more as the significant cut-off dimension.   

Of conventionally assessed parameters, the following were ranked by respondents in order of 
importance in formulating a PT grade: mitotic activity (55.5%), stromal overgrowth (54.0%), 
stromal atypia (51.9%), increased stromal cellularity (41.7%), and nature of tumour border 
(circumscribed vs. permeative) (38.9%) [Table 2].  

Notably, among the three established grades of PT, most (54%) considered the borderline grade 
to be the most challenging to diagnose, while 41% indicated that a benign PT posed the most 
difficulty. Only 5% encountered issues in diagnosing malignant PTs.  

43% had experience of diagnosing epithelial malignancies (in-situ and invasive carcinomas) 
within PT [Table 3], although this was an uncommon occurrence, with most (70%) respondents 
stating that these lesions comprised at most 5% of all PTs they had reported.  

Malignant PT 

Nearly half (49%) of respondents did not require all the histological parameters for PT grading to 
be on the malignant end of the spectrum (as recommended by the WHO1) before diagnosing 
malignant PT. Of these respondents, stromal overgrowth, atypia, and increased mitoses were the 
three most cited histologic features considered crucial to formulating a malignant diagnosis.  

Within malignant PTs, the most frequently encountered heterologous elements were: 
liposarcoma (31.2%), chondrosarcoma (28.8%), osteosarcoma (18.2%) and rhabdomyosarcoma 
(10.0%) [Table 4]. A third of respondents (31%) were not aware that the presence of liposarcoma 
within a PT, in the absence of other adverse features, was not diagnostic of a malignant grade 
according to current guidelines. Interestingly, half (50%) of respondents had observed benign 
adipose tissue within all grades of PT, albeit infrequently (up to 30% of cases; 71%).    

Over a third (35%) had encountered metastatic PT in their practice, with the majority (80%) of 
metastases in the form of spindle cell sarcoma. 15% of metastatic PT comprised mixed 
epithelial-stromal elements, while the remaining were composed solely of malignant 
heterologous elements (e.g., rhabdomyosarcoma).   

Ancillary Tests 

Most respondents (52%) did not routinely utilize immunohistochemistry in the diagnosis of PT. 
The most used immunohistochemical markers were: CD34 (22.4%), Ki67 (22%), p63 (20.1%), 
and other epithelial markers (16.2%). Respondents were ambivalent on the role of molecular 
tools in diagnosis, with 55% considering them unhelpful - lesional heterogeneity, inexperience in 
interpreting such tests, and cost were commonly cited concerns.  

Equivocal Lesions 

The vast majority (89%) employed a term such as “cellular fibroepithelial lesion (FEL)” or 
“fibroepithelial neoplasm” for cases that were difficult to classify, with most (73%) restricting 
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the use of these terms to core biopsy specimens. 68% of respondents considered older age (more 
than 40 years) an important factor in determining if a FEL was a fibroadenoma (FA) or PT. 

In FELs from young patients, the following features were encountered more frequently: 
increased stromal cellularity (83%), increased stromal fronding (52%), and increased stromal 
mitoses (41%). In these lesions, the degree of increased stromal cellularity observed was most 
frequently moderate (52%), followed by mild (44%) and marked (4%). Most FELs in young 
patients demonstrated ≤5 mitoses/10hpf (74%), with 22% showing 6-10 mitoses/10hpf, and only 
4% disclosing more than 10 mitoses/10hpf. One respondent commented that in the absence of 
other features suggestive of PT, mitotic activity in a juvenile FEL was “ignored” by the 
pathologists at that institution.   

In a hypothetical scenario of an FEL with increased stromal fronding, but lacking other features 
of PT, 45% of respondents would diagnose the lesion as FA, 35% as FEL, and 17% as benign 
PT. In free text responses, some elaborated that the extent of fronding was an important factor – 
architectural fronding in excess of a third of the tissue would lead them to categorize the lesion 
as a benign PT, while lesser degrees of fronding were compatible with an FA diagnosis.   

Many (34%) called attention to the distinction of cellular FA from benign PT to be a specific 
area of difficulty. 59% considered clinical and radiological findings to be important contributing 
factors to diagnostic categorization, while 35% would be influenced in their diagnosis by a prior 
history of PT. Only 3% considered ethnicity significant.   

54% of respondents encountered issues in assigning a borderline grade to PT; concerns included 
the seemingly subjective and imperfectly reproducible criteria, apart from mitotic count, that 
separate benign from borderline PT.  

Discussion 

Breast FELs, which comprise FAs and PTs, are biphasic breast neoplasms characterized by 
proliferation of both epithelial and stromal elements. FAs are common benign lesions. PTs, 
which are graded as benign, borderline or malignant, are rare, comprising 0.3%-1% of primary 
breast tumours and 2.5% of all FELs1. PTs appear to be more frequent in Asian populations, with 
reported incidences of up to 6.9%2,3. Malignant PTs have been more frequently reported in 
Hispanic populations in central and South America3,4.  

In distinction to an FA, which shows a “balanced” growth of epithelium and stroma with 
intermingled pericanalicular and intracanalicular patterns, a fibroepithelial lesion is diagnosed as 
a PT when it possesses an exaggerated intracanalicular pattern of stromal growth, which usually 
imparts a characteristic “frond-like” architecture. The stroma of PT is usually more cellular than 
that of FA, with accentuation in the immediate peri- or subepithelial region. Intralesional 
heterogeneity is typical of PTs5; the characteristic growth pattern, therefore, may be present only 
focally within some tumours, necessitating adequate sampling. 

PT grading, as recommended by the WHO1, is performed by a histological evaluation of multiple 
microscopic parameters in a semi-quantitative manner, namely, an assessment of the degree of 
stromal cellularity, stromal mitotic activity, stromal atypia, presence or absence of stromal 
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overgrowth, nature of lesional borders, and the presence or absence of malignant heterologous 
stromal elements. PT grade correlates with outcome6; reported rates of local recurrence are 10-
17%, 14-25%, and 23-30% respectively for benign, borderline and malignant PTs1. Recurrences 
may be of a higher grade than the original tumour in up to 31.5% of cases7. Metastases are seen 
almost exclusively in malignant PTs, with the pulmonary and skeletal systems being especially 
common metastatic sites8.  

A benign PT is well-circumscribed, shows variable, usually mildly increased stromal cellularity, 
and displays at most mild stromal atypia. Stromal mitotic counts number fewer than 5/10 high 
power field (hpfs). No stromal overgrowth or malignant heterologous stromal element should be 
present. Focal bizarre multinucleated giant cells are compatible with a benign PT diagnosis9,10. 

Malignant PTs show infiltrative tumour borders, with marked stromal hypercellularity and 
pronounced stromal atypia. Stromal overgrowth is present, as well as brisk stromal mitotic 
activity (≥10/10hpf). The presence of any malignant heterologous stromal element, even in the 
absence of other adverse histological features, classifies a tumour as a malignant PT [Figure 1]. 
The exception to the rule is well-differentiated liposarcoma [Figure 2]; such elements pose a low 
metastatic risk and lack the characteristic MDM2/CDK4 amplification present in extra-mammary 
tumours11–13. Rare pleomorphic liposarcomas within PT may have more adverse outcomes11,14. 
Intra-lesional benign adipocytic elements do not affect grading15,16. 

A borderline PT [Figures 3 and 4] displays some, but not all, of the adverse histologic features 
that may be seen in malignant PT, with the caveat of malignant heterologous stromal elements as 
detailed above. 

Despite guidelines, significant interobserver variability exists in the interpretation and 
application of the criteria, even among experienced pathologists17,18. In addition, differentiation 
from other entities occasionally pose diagnostic issues. 

At the benign end of the spectrum, distinction of cellular FA from a benign PT can be 
challenging, even on an excisional specimen [Figure 5]. Both lesions may display mitotic 
activity and variably prominent areas of stromal cellularity. Useful features in the diagnosis of a 
benign PT are the presence of stromal fronds, a higher degree of stromal cellularity, which 
usually exceeds that seen in FA, and periductal stromal accentuation. Lerwill et al enumerated 
the features that are helpful in distinguishing a fibroadenoma from a benign phyllodes tumour19. 
In a truly equivocal case, a term such as “benign fibroepithelial neoplasm” may be used to 
convey the diagnostic difficulty as well as benign nature of the lesion, so that overtreatment can 
be avoided. 

A breast lesion consisting of high-grade malignant spindle cells may represent a metaplastic 
spindle cell carcinoma, a malignant PT, or (rarely) a primary breast sarcoma. A broad panel of 
appropriate immunohistochemical stains (including broad-spectrum cytokeratins, high molecular 
weight cytokeratins, p63 and p40) may be used to differentiate the former two entities; however, 
patchy cytokeratin, p63 and p40 expression has been reported in malignant PTs20,21, necessitating 
caution in interpretation, especially on a limited biopsy specimen. In such cases, diagnosis may 
be best deferred to adequate examination of an excisional specimen, with sampling of (at least) 
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one block per centimetre of maximum tumour dimension, including grossly heterogeneous foci 
[Figure 6]. On the other hand, distinction of a primary breast sarcoma from a malignant PT may 
not be as crucial, given overlapping biologic and genomic features22,23. Diagnosis of a 
morphologically typical PT does not usually call for the use of immunohistochemical stains. 

PTs are treated by surgical excision in the first instance, although opinions differ on what 
constitutes an adequate margin24. Evidence suggests that benign PTs may not require “clear” 
margins, with low recurrence rates following enucleation25–30. On the other hand, malignant and 
recurrent PTs should be completely excised. A systematic review found a relationship between 
the width of surgical margins and local recurrence as well as distant metastatic rates31. Using a 
threshold of 10mm (margins <10mm and ≥10mm), the 5-year incidence rates per 100 person-
years of local recurrence were 5.22 vs. 3.63 for benign PT, 9.60 vs. 7.33 for borderline PT, and 
28.58 vs. 21.84 for malignant PT respectively; distant metastatic rates were 0.88 vs. 0.86 for 
benign PT, 1.61 vs. 1.74 for borderline PT, and 4.80 vs 5.18 for malignant PT. The rare case 
reports that described metastatic benign PT require cautious evaluation, with regard to the 
accuracy of initial diagnosis and adequacy of tumour sampling24. National Comprehensive 
Cancer Network (NCCN) guidelines32 (version 2.2022) advocate consideration of post-operative 
radiotherapy for recurrent tumours without distant metastases in settings where additional 
recurrence would cause significant morbidity. There is currently no role for routine 
chemotherapy in PT management33; however, for recurrent tumours with metastatic disease, the 
patient is usually managed following therapeutic principles for soft tissue sarcoma34. NCCN 
guidelines also recommend wide excision (with a margin of ≥10mm) for borderline PTs. 

MED12 (MEDiator complex subunit 12) mutations, first described in uterine leiomyomas35, were 
discovered in FAs and subsequently reported in PTs36–41. MED12-dependent and MED12 wild-
type progression pathways have been postulated for PTs42. MED12 mutation has been reported to 
be associated with longer disease-free survival in PT43. In distinction to FAs, PTs more 
frequently harbour TERT promoter mutations44,45. 

Recurrent Challenges 

Current WHO recommendations assign equal weight to each of the listed histologic criteria used 
in PT grading1. However, as reflected in this survey, many pathologists may differentially weigh 
criteria when assigning a PT grade, disregard certain parameters, and/ or include others in their 
personal diagnostic algorithms. A retrospective single- institution study of 213 FELs in 178 
patients, which included 133 PTs (63 benign, 42 borderline, and 29 malignant), found age > 50, 
stromal overgrowth, diffuse marked atypia, necrosis, and mitoses ≥10 per 10hpf to be predictive 
of distant metastases46. An infiltrative border was observed in all grades of FELs (including 
some FAs), although widely infiltrative borders (>2 foci of infiltration into adjacent breast 
stroma) were more frequent in borderline PT (17%) and malignant PT (35%). Interestingly, the 
authors stated that infiltrative borders were not observed in about 40% of tumours diagnosed as 
malignant PT at that institution, and that when present such infiltration was often only focal (1-2 
foci of infiltration). The same authors proposed including necrosis as an additional criterion to 
diagnose malignant PT. A meta-analysis of 9234 PT cases47 found tumour necrosis, mitoses 
(≥10/10hpf), an infiltrative tumour border, moderate/ severe stromal cellularity, severe stromal 
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atypia, stromal overgrowth, type of surgery (breast conservation surgery for malignant PTs), and 
positive surgical margin status to be predictors of local recurrence. Tumour size (≤5 and >5cm) 
and age (<40 and ≥40) were not significant factors. Another study of 241 PT cases found PT 
grade, increased mitoses, necrosis, infiltrative margins, stromal atypia, and heterologous 
components to be correlated with adverse outcomes48. A single- institution study of 605 PTs 
found stromal atypia, mitotic activity, stromal overgrowth and surgical margins (“AMOS” 
criteria) to be predictive of PT recurrence7; based on the data, a validated nomogram49–52 
(accessible online at: https://mobile.sgh.com.sg/ptrra/) was formulated to predict the risk of 
recurrence post-excision. 

A borderline PT should, according to guidelines, be diagnosed when a lesion falls short of a 
definitive benign or malignant diagnosis; however, this grade category appears to pose a 
challenge to many pathologists. While this may be partly attributed to lack of familiarity in 
dealing with a relatively rare entity, it could be difficult, even for an experienced pathologist, to 
refrain from labelling a large, infiltrative, mitotically active tumour with necrosis as anything but 
malignant, despite it lacking stromal overgrowth. Conversely, a mildly cellular PT that has well-
circumscribed margins, few mitoses, barely discernible atypia, and no stromal overgrowth, but a 
very focally infiltrative border, may on occasion render a degree of diagnostic hesitation. A 
recent study on methylation and copy number analysis of FELs found that the methylation 
profiles of PT and FA converge in a distinct cluster, while the copy number profiles of these 
FELs suggest that they may be separated into benign (flat copy number profiles/ few copy 
number variants (CNVs)) and malignant (high CNVs) categories, the implication being that 
borderline PTs may separate into benign and malignant forms based on such analysis, thus 
potentially obviating the need for a discrete “borderline” grade53. 

Johannes Müller, in 1838, conferred the appellation “cystosarcoma phyllodes”54 (from the 
Greek: kystis [pouch, bladder], sarkoma [fleshy tumour] and phyllon [leaf]), accompanied by a 
“complete and comprehensive” description55. The term that now stands, “phyllodes tumour 
(Tumore Filloide)”, was devised by Lomonaco in 196056. Despite the emphasis on leaf-like 
fronds, their presence alone is neither pathognomonic nor sufficient for a PT diagnosis.  A 
cellular FEL that lacks fronds but exhibits other features of PT should be diagnosed as such, 
while an otherwise typical FA should not be labelled a PT despite focal frond-like architecture. 

The distinction of cellular FA from a benign PT can be challenging. Even with exhaustive 
sampling, a FEL may show overlapping features. Fronds, when observed in FA, tend to be less 
cellular than those of a PT, usually lack periductal stromal condensation, and often fit together 
like a “jigsaw” as opposed to the bulbous projections into irregularly dilated epithelial spaces of 
a PT57. In a well-resourced academic setting, molecular analysis may be helpful in elucidating 
reported alterations of PT such as TERT promoter mutation. Practically, when faced with an 
equivocal case, a useful descriptive diagnosis (such as “benign fibroepithelial neoplasm”) could 
be made, in conjunction with close communication with the managing clinician, the key being to 
avoid overtreatment while maintaining appropriate follow-up for the patient.  

 13652559, 2023, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/his.14730 by T

he U
niversity O

f M
elbourne, W

iley O
nline L

ibrary on [28/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



8 
 

The periductal stromal tumour (PST) which features cellular and variably atypical stroma 
hugging ducts and lobules, without circumscription or stromal fronds, is now regarded as a 
subtype of PT1,58–60.  

Diagnostic issues in core biopsies may arise when a PT with morphologically heterogeneous 
areas (including FA-like foci) is sampled. Mitotic activity (≥2/10hpf), marked stromal 
hypercellularity, stromal overgrowth, adipose tissue infiltration, ill-defined lesional borders, 
lesional heterogeneity, subepithelial condensation, stromal nuclear atypia, tissue (core) 
fragmentation, large lesion size, and older age group, are features reported to be predictive of a 
PT (as opposed to FA) diagnosis61–67. In one multi-centre study68, digital point counting of 
stromal cellularity and expansion did not aid in classification of equivocal FELs on core 
biopsies. A recent study using artificial intelligence modelling on core biopsy images of FELs 
attained an overall diagnostic accuracy of 87.5%, with 80% and 95% accuracy rates for FAs and 
PTs respectively69, pointing to a potential future role of computer-aided diagnosis in challenging 
cases. To distinguish PT from FA on core biopsies, a 16-gene panel target sequencing study70 
was tested on an international cohort of 303 (38%) FAs and 493 (62%) PTs contributed by the 
International Fibroepithelial Consortium71. Molecular alterations in MED12, TERT promoter, 
RARA, FLNA, SETD2, TP53, RB1, EGFR, and IGF1R were more frequently detected in PTs 
compared to FAs. In particular, TERT promoter mutations were far more frequently observed in 
PT (32%, 61%, and 46% of benign, borderline, and malignant PTs, respectively) in comparison 
to FAs (6%). Practically, reliable distinction between FA and PT may not be achieved on a 
limited core biopsy specimen that lacks higher-grade PT features, and a recommendation for 
excision for definitive categorization could be offered. In addition, worrisome clinical or 
radiological features, such as rapid lesional growth, large tumour size, or suspicious imaging 
features, should also prompt consideration of lesional excision72.  

In paediatric patients, FAs may demonstrate increased stromal cellularity, frequent mitoses (up to 
7 mitoses/10hpf), and focal, small stromal fronds73–75. Up to moderate stromal atypia was found 
in a study of 68 fibroepithelial lesions from a paediatric cohort; no stromal overgrowth was 
identified in any of these lesions73. In a study including 23 juvenile FAs, none demonstrated 
stromal overgrowth or significant stromal atypia76. While recurrent MED12 mutations were 
elucidated in FAs and benign PTs in adolescents and young adults, no TERT promoter mutations 
were found77. A judicious approach to diagnosis should be taken in the young, with a firm 
diagnosis of PT made only in the presence of unequivocal histologic findings.  

Many survey respondents appear to deviate from standard recommendations for PT grading – 
possible reasons include unfamiliarity (including access issues due to resource limitation), 
institutional practice, personal diagnostic preferences informed by prior experience, or a 
recognition of currently contentious aspects of grading.  

Despite the correlation of PT grade with outcomes, the relative importance of each histologic 
parameter may merit further clarification. The relevance of prospective histologic grading 
criteria, for instance the presence of tumour necrosis47,48,78, can be addressed in further studies. 
The borderline PT grade appears to pose a diagnostic challenge, particularly at the benign and 
malignant ends of the spectrum. Although a quasi-quantitative approach towards grading, such as 
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assigning a numerical value to each category of a histologic criterion, with an overall summative 
value conveying the adverse biologic potential of a tumour, may appear to represent a low-cost, 
systematic way of risk stratification, such a “total histological score” had been shown to be 
inferior to the nomogram in conveying recurrence risk7, suggesting that the biologic impact of 
each criterion is more complex than may be communicated by a simple additive linear scale.   

Conclusion 

Established criteria for PT grading lie on a histologic spectrum, leading to interobserver 
variability in their interpretation and application. PTs often exhibit intralesional morphologic 
heterogeneity, contributing to challenges in classification. Cellular FELs and FELs in young 
patients commonly contain features that place them in diagnostic “grey zones”. Core biopsies 
represent an additional area of diagnostic difficulty. The precise clinico-biologic importance of 
each histological criterion in diagnosis and grading warrants further study. These recurrent 
challenges, underscored by this cross-sectional survey, can serve as a framework for future work 
on classification. Published guidelines may benefit from outreach efforts for timely and equitable 
access by pathologists in wide-ranging geographical and socioeconomic settings.  
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Tables 

Table 1: Key histologic features diagnostic of PT in a fibroepithelial neoplasm (n = 205) 
Histologic feature Number of responses Percentage 

Increased stromal cellularity 173 84.4% 
Stromal overgrowth 157 76.6% 
Increased stromal mitoses 139 67.8% 
Stromal atypia 126 61.5% 
Stromal fronding 121 59.0% 
Periductal stromal condensation 119 58.0% 
Irregular tumour borders 95 46.3% 
Lesional heterogeneity 69 33.7% 

 

Table 2: Relative importance of histologic features in PT grading, ranked from most [5] to 
least important [1]*. A score of 0 indicates the factor is not considered by the respondent in 
PT grading.  
Feature/ Rank 5 4 3 2 1 0 
Mitotic activity 117 (55.5%) 40 25 22 6 1 
Stromal overgrowth 114 (54.0%) 31 37 24 4 1 
Stromal atypia 109 (51.9%) 33 44 17 5 2 
Stromal cellularity 88 (41.7%) 36 43 25 18 1 
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Tumour border 
(circumscribed vs 
permeative) 

82 (38.9%) 41 40 32 15 1 

*Note: n = 211 for all Feature categories except “Stromal atypia” where n = 210.   

 

Table 3: Epithelial malignancies encountered in PT (n = 99) 
Epithelial malignancy Number Percentage 
Ductal carcinoma in situ 42 42.4% 
Invasive ductal carcinoma 24 24.2% 
Lobular carcinoma in situ 21 21.2% 
Invasive lobular carcinoma 10 10.1% 
Others (not specified)   2 2.0% 

 

Table 4: Most frequently encountered malignant heterologous element in PT (n = 170) 
Heterologous element Number Percentage 
Liposarcoma 53 31.2% 
Chondrosarcoma 49 28.8% 
Osteosarcoma 31 18.2% 
Rhabdomyosarcoma 17 10.0% 
Fibrosarcoma 2 1.2% 
Sarcoma NOS 2 1.2% 
Others (not specified) 16 9.4% 

Figures 

 

Figure 1. Chondrosarcomatous differentiation within a malignant PT. 
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Figure 2. Well-differentiated liposarcoma in a PT; this finding, in the absence of other adverse 
histologic features, does not classify a PT as malignant, unlike the presence of other malignant 
heterologous elements.  

 

Figure 3. A PT of borderline grade, demonstrating irregular, permeative stromal infiltration into 
adjacent adipose tissue. 
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Figure 4. This borderline PT demonstrates accentuation of stromal cellularity around epithelial 
elements, and discernible mitotic activity (up to 5 mitoses/10hpf in this tumour).  

 

 

Figure 5. A “grey zone” lesion, with features borderline between that of a cellular FA and a PT.  
(Reprinted by permission from Springer: Tan, P.H., Sahin, A.A. (2017). Fibroepithelial Lesions. In: Atlas of 
Differential Diagnosis in Breast Pathology. Atlas of Anatomic Pathology. Springer, New York, NY. 
https://doi.org/10.1007/978-1-4939-6697-4_3) 
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Figure 6. All grossly heterogeneous areas, as in this malignant PT, should be adequately 
sampled.   
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