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ABSTRACT

Phyllodes tumors (PTs) are uncommon fibroepithelial lesions of the breast that comprise <1% of all breast neoplasms. 
These tumors are characterized by a distinctive histological pattern resembling a “leaf-like” architecture, arising 
from a biphasic proliferation of stromal and epithelial components. PTs are classified into benign, borderline, 
and malignant subtypes based on histological features, such as stromal cellularity, atypia, mitotic activity, tumor 
margins, and stromal overgrowth. While the majority is benign, all variants have the potential for local recurrence 
and, in the case of malignant types, distant metastasis. Their clinical and radiologic presentation often overlaps 
with fibroadenomas, making accurate pre-operative diagnosis challenging. The etiology of PTs remains poorly 
understood, although genetic mutations and hormonal influences are suspected to contribute. Surgical excision 
with wide margins remains the cornerstone of treatment, as incomplete resection is associated with a higher risk 
of recurrence. The role of adjuvant radiotherapy and chemotherapy remains limited and is generally reserved 
for high-risk or recurrent malignant cases. Prognosis depends primarily on histological classification, surgical 
margins, and the presence or absence of metastasis. This review provides a comprehensive overview of the present 
knowledge surrounding the epidemiology, pathogenesis, histopathology, classification, and management of PTs. 
Emphasis is placed on the importance of accurate diagnosis and appropriate surgical planning to reduce recurrence 
risk. In addition, the article explores evolving clinical guidelines and highlights areas requiring further research, 
aiming to support evidence-based practice and improved patient care in breast oncology.
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INTRODUCTION

Phyllodes tumors (PTs) are rare 
fibroepithelial skin lesions. They account 
for 0.3–0.5% of female breast tumors.[1] 

The incidence is around 2.1/million, with a peak 
among women aged 45–49 years.[2,3] The tumor 
is uncommonly detected in adolescents or 
the elderly. Giant fibroadenomas were first 
described in 1774.[4] The word “phyllodes 
tumor” refers to a range of fibroepithelial 
diseases. The inclusion of epithelial and stromal 
constituents separates PTs among other forms 
of sarcomas. Pre-operative pathology diagnosis 
ensures accurate surgical planning and prevents 
the need for reoperation for broader excision or 
tumor recurrence.[5-7] Inadequate treatment of 
carcinogenic tumors of the phyllodes can result 
in rapid growth and dissemination of metastatic 
disease. Benign PTs resemble fibroadenomas 
and can be managed with local surgery. PTs 
must be distinguished from different benign 

breast diseases, especially since fibroadenomas are frequently 
treated non-operatively. Treatment options include extensive 
local excision or mastectomy with histologically clean 
margins.[2,8,9]

EPIDEMIOLOGY

PTs account for 0.3–1% of all breast tumors and 2.5% of all 
fibroepithelial breast tumors.[2] They predominantly affect 
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women between 35 and 55 years of age, with a median age 
of presentation slightly older than that of fibroadenomas.[10] 
Although rare, malignant PTs are responsible for a small 
percentage of breast sarcomas.[11]

ETIOLOGY

The specific cause of PT and its association with fibroadenoma 
remains unknown.[12]

Most fibroadenomas feature polyclonal elements, indicating 
they are hyperplasic rather than malignant tumors. A somatic 
mutation in fibroadenomas can lead to monoclonal 
proliferation, which is histologically similar to polyclonal 
elements, but Clonal research indicates a higher risk of local 
relapse and progression into a PT. It has also been proposed 
that stromal promotion of cancers of the phyllodes occurs as 
a result of growth factors released by the breast epithelium. 
Trauma, the lactation period, and enhanced estrogen activity 
are sometimes identified as variables that promote tumor 
development. The nature of these factors is unclear, but 
endothelin-1, a stimulator of breast fibroblast growth, may 
be important.[13] Genetic mutations involving MED12, also 
implicated in fibroadenomas, have been identified in PTs, 
particularly benign variants.[11]

PATHOPHYSIOLOGY

PTs develop from the periductal stroma and include both 
epithelial and stromal components. The hallmark is a 
hypercellular stroma that pushes and distorts the epithelial-
lined channels, resulting in the typical “leaf-like” protrusion. 
The stromal component mostly influences PTs’ biologic 
behavior, which may demonstrate atypia, a high mitotic rate, 
and infiltrative margins in malignant cases.[14] These lesions 
differ from fibroadenomas by having significant stromal 
expansion and hypercellularity. Histologic features, such as 
stromal cellular atypia, mitotic activity, stromal overgrowth, 
tumor margin type (confined vs. infiltrative), and tumor 
necrosis determine whether a lesion is benign, borderline, 
or malignant.[15] The epithelial component of PTs expresses 
estrogen and progesterone receptors, whereas the stromal 
component does not.[16,17]

CLASSIFICATION

The World Health Organization (WHO) categorizes PTs into 
three kinds based on histological criteria [Table 1].
•	 Benign: Mild stromal cellularity, minimal atypia, <5 

mitoses/10 high power fields (HPFs), pushing borders
•	 Borderline: Substantial peripheral cellularity and atypia, 

5–9 mitoses/10 HPF, with potential infiltrative margins

•	 Malignant: Marked stromal cellularity and atypia, 
≥10 mitoses/10 HPF, stromal overgrowth, infiltrative 
margins.[18]

These histological findings are critical for directing treatment 
and predicting outcomes, such as recurrence or metastasis. 
The WHO’s classification is widely used in clinical pathology 
and surgical oncology.[19]

DIAGNOSIS

Clinical presentation

The tumor typically affects this cancer, typically affects 
women around the ages of 35 and 55 (approximately 20 years 
later than fibroadenoma) and is more prevalent in Hispanic 
American, Caucasian, and Asian populations. Several 
instances have been described in male, and they are usually 
associated with gynecomastia. It typically appears as a 
quickly developing, relatively benign breast lump. In certain 
cases, a lesion may be present for years before presenting 
clinically as a dramatic increase in size.[14,20]

Phyllodes lesions typically show as fast expanding, 
asymptomatic breast masses that are frequently mistaken 
for fibroadenomas, particularly in the early stages. A mass is 
generally mobile, and well-circumscribed, but larger tumors 
may stretch the skin or cause skin ulceration, particularly in 
malignant forms. Most cases are unilateral, and axillary lymph 
node involvement is rare, even in malignant types[10,14,21] 
[Table 2].

Patient demographics

•	 Age: Typically, women aged 35–55 years
•	 History: May have prior fibroadenomas or a history of 

excised breast lumps.[22,23]

Radiological investigations

Mammography and ultrasonography are the most commonly 
used imaging techniques for breast lumps.[24] Common 
characteristics include round shapes, well-defined borders, 
varied interior structure and non-enhancing interior septations 
in PTs rather than fibroadenomas.

Ultrasonography

The lobulated shape is clearly identified with smoother 
boundaries, an echogenic rim, and low-level, uniform 
inner echoes. Fluid-filled clefts in a solid mass, indicating 
PT, with strong transmission and no microcalcification are 
observed.[25,26]
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Mammography

i.	 A well-defined lobulated mass with rounded edges
ii.	 Compression of the surrounding tissue may result in a 

visible ring around the lesion
iii.	 Granular calcification (carcinoma microcalcification is 

infrequent) can develop.[25,27,28]

Core needle biopsy

Breast biopsy core needle specimens with fibroepithelial 
lesions and cellular stroma can result in fibroadenoma 
or PT after excision. The diagnosis is based on stromal 
cellularity and the stroma-to-epithelium ratio. PTs differ from 
fibroadenomas because of increased stromal cellularity and 
mitotic activity.[29]

MANAGEMENT

PTs are primarily managed surgically, as these malignancies 
have a predisposition for local recurrence and, in the 
malignant type, a danger of distant metastasis.

The extent of surgery and the need for adjuvant therapy 
depend on histological grade, tumor size, margin status, and 
recurrence history (Table 3).

Surgical management

a.	 Wide local excision (WLE)
•	 Primary treatment for all grades of PT
•	 Adequate surgical margins of ≥1 cm are 

recommended to prevent recurrence
•	 Even benign PTs should be widely excised, 

as incomplete excision is associated with 
recurrence.[8,14]

b.	 Mastectomy
•	 Indicated when:

		  •  The tumor is too large for breast conservation
		  •  Recurrent tumor after previous excisions
		  •  Inadequate margins are not possible with WLE

•	 Not associated with better survival in malignant PT, 
but helps local control in giant tumors.[30]

c.	 Axillary surgery
•	 Not routinely performed
•	 The fluid involvement is uncommon, even in 

malignant PT
•	 Axillary dissection only if nodes are clinically 

palpable.[31]

Radiotherapy

•	 May be considered in borderline PTs, especially when:
•	 Surgical edges are close or positive
•	 The tumor is recurrent
•	 Tumor is ≥5 cm

•	 Shown to reduce local recurrence rates, but no confirmed 
survival benefit.[32,33]

Chemotherapy

•	 No established role in the adjuvant setting
•	 May be used in metastatic or unresectable malignant 

PTs, based on soft tissue sarcoma protocols

Table 2: Common clinical features
Feature Description
Palpable mass Most common symptom: Firm, mobile, 

well‑demarcated

Rapid growth Fast enlargement over weeks to 
months

Size at 
presentation

Often>3–5 cm; can exceed 10 cm 
(referred to as “giant PTs”)

Skin changes Skin stretching, shiny appearance, or 
ulceration (rare)

Pain Usually absent; dull pain in some large 
tumors

Nipple discharge 
or retraction

Rare

Axillary 
lymphadenopathy

Rare even in malignant PTs; mostly 
reactive, not metastatic

Table 1: Histological classification features for phyllodes tumor
Criteria Benign Borderline Malignant
Tumor boundary Well‑defined May show areas of both well‑defined 

and infiltrative borders
Poorly defined, infiltrative into 
the surrounding tissue

Stromal cell density Sparse stromal cells Moderately increased stromal cells Densely packed stromal cells

Cell division rate 
(per 10 HPF)

Fewer than 5 cell 
divisions

Between 5 and 9 cell divisions 10 or more cell divisions

Cellular Atypia 
(Pleomorphism)

Mild variation in cell 
shape and size

Moderate abnormalities in cell 
appearance

Marked variation with highly 
abnormal‑looking cells
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•	 Agents used include doxorubicin, ifosfamide, and 
dacarbazine.[34,35]

Hormonal therapy

•	 PTs do not respond to hormonal therapy, despite 
occasional hormone receptor positivity in the epithelial 
component.

•	 Hormonal treatment is not recommended.[36]

Follow-up and recurrence management

•	 Most recurrences occur within 2–3 years post-surgery
•	 Conduct regular clinical exams and imaging every half 

month for the first 3 years, then yearly
•	 Recurrence treated with repeat wide excision or 

mastectomy.[36,37]

CONCLUSION

Phyllodes lesions in the breast are atypical fibroepithelial 
malignant tumors that pose a unique therapeutic challenge 
due to their diverse histology and unexpected biological 
function. These tumors, which can be benign or malignant, 
are composed of both epithelial and stromal parts. Despite 
their resemblance to fibroadenomas on imaging and, in some 
circumstances, core biopsy, PTs are characterized with their 
ability to develop rapidly, recur locally, and, in malignant 
situations, disseminate metastatically – primarily through 
hematogenous routes.

The cornerstone of treatment remains surgical excision with 
wide margins, regardless of tumor grade. Achieving clear 
margins (preferably ≥1 cm) is critical in reduce the risk of 
local relapse, which remains the common complication. 
While benign tumors often have a favorable prognosis, 
borderline and malignant lesions carry a risk of recurrence 
and metastasis, necessitating a more aggressive surgical 
approach and, in some cases, consideration of adjuvant 
radiotherapy. A crucial part of chemotherapy remains limited 
and is generally reserved for unresectable or metastatic 
malignant cases, where treatment mirrors that of soft tissue 
sarcomas.

A key challenge in managing PTs lies in the limitations of 
pre-operative diagnosis. Imaging and needle biopsy often fail 
to distinguish them reliably from fibroadenomas, especially 
in early or benign cases. This underscores the importance of 
clinical suspicion, particularly when encountering rapidly 
growing breast masses in women beyond adolescence.

The hormonal therapies are ineffective, despite occasional 
hormone receptor expression, due to the stromal origin of the 
neoplastic component.

Long-term follow-up is essential, especially during the first 
2–3 years post-treatment, when most recurrences occur. 
Malignant PTs, while rare, can metastasize to the lungs, 
bones, or liver, and require vigilant systemic surveillance in 
high-risk cases.

From a research perspective, recent discoveries in molecular 
pathology, such as MED12 mutations, offer potential insights 
into tumorigenesis and may help develop future targeted 
therapies or improve diagnostic precision. However, clinical 
application of these findings remains in early stages.

In conclusion, PTs demand a tailored, multidisciplinary 
approach that balances effective local control with the 
prevention of overtreatment. As our understanding of their 
molecular and histological features evolves, so too will our 
strategies for optimal patient outcomes.
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