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Abstract 
Breast phyllodes tumors (PTs) are uncommon tumors with a biphasic fibroepithelial component, characterized by rapid development in middle-
aged women. A correct preoperative diagnosis after Tru-Cut biopsy allows for proper surgical planning. The treatment of choice remains 
surgery (wide local excision or mastectomy) with or without breast reconstruction, depending on the size and histopathological (HP) nature 
of the tumor. We reported a case of a 50-year-old woman with a large PT in her left breast, measuring 11/10 cm. Preoperative HP examination 
revealed biphasic proliferation, with the appearance of benign PT. The patient underwent a left mastectomy, with a favorable postoperative evolution. 
The final HP diagnosis was borderline PT, with areas of lipomatous metaplasia. After three months, breast reconstruction was performed. The 
therapeutic management of large PTs continues to be a challenge for pathologists and surgeons. Due to the increased frequency of local 
recurrence and HP progression to malignancies, the treatment of choice for these patients is mastectomy, without lymphadenectomy. 
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 Introduction 
According to the World Health Organization (WHO) 

recommendations, phyllodes tumors (PTs) have a spectrum 
with a high degree of polymorphism being classified 
histopathologically as benign, borderline, or malignant. 
They represent a continuous attempt by pathologists, medical 
imaging specialists, and surgeons [1]. 

The incidence of PT is maximum in women aged 
between 35 and 55 years. The percentage of borderline 
PT varies from 12% to 26%, and the local recurrence rate 
is 14–25% [2]. 

PT has a broad spectrum of morphology, and sometimes, 
the boundaries are not clearly distinguished between PT 
and fibroadenomas [2, 3]. Thus, an essential role is played 
by histopathological (HP) evaluation with the emergence 
of well-defined HP criteria that can lead to an accurate 
diagnosis and after a therapeutic correlation. Genomic 
sequencing of PT will be an alternative to improve the 
diagnosis and early identification of the evolution of these 
tumors to malignant forms [3]. 

The non-specific clinical picture and HP elements can 
sometimes be inconclusive. These factors can determine 
a high rate of diagnostic errors between fibroadenoma and 
PTs and between forms of PTs [4]. 

The diagnosis of PT requires the presence of both 
epithelium and stroma on biopsy samples. The stromal 
component determines the HP differentiation, benign PT 
having a rate of <5 mitoses/10 high-power fields (HPFs), 
as opposed to malignant ones with a rate higher than  

10 mitoses/10 HPFs. Areas with hyalinosis or myxoid 
degeneration have also been described [5, 6]. 

The classification of PTs in the border area represents 
a risky staging in terms of the subsequent evolution of the 
case. These HP forms of borderline PT may have moderate 
and/or atypical stromal cellularity, an increased rate of 
mitosis, and a local mosaic of circumscribed or invasive 
areas. The precise HP classification of this form has not 
been resolved, Zhang & Kleer stating that moderate stromal 
cellularity, nuclear atypia, and infiltrative areas may also 
be found in benign cases [3]. Mitotic activity is an essential 
parameter for tumor classification, a future role being 
correlated with molecular aspects. 

The clinical significance of PT grading is to predict 
clinical behavior: benign tumors have the potential for 
local recurrence; borderline tumors have the potential for 
local recurrence and have a very low risk of metastasis. 
Malignant tumors have the highest risk of metastasis, 
which can be fatal [7]. 

Early diagnosis and appropriate treatment can improve 
the evolution, the result, and the quality of life. According 
to breast cancer screening guidelines, a routine mammogram 
is recommended for women over the age of 40, especially 
for those with the rapid growth of the tumor within one 
year of initial detection. 

Aim 

The authors report the diagnostic and therapeutic 
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and surgeon as well. Informed consent was obtained from 
subject involved in the study. The patient was apprised 
and signed the enrollment and publication agreement. 

 Case presentation 
We present the case of a 50-year-old Caucasian woman 

diagnosed in 2014 with a left mammary tumor located in 
the superior-external quadrant, ultrasound (US) suspect 
breast imaging-reporting and data system (BI-RADS) 4B, 
with maximum diameters of 4.8/3.6/2.8 cm. The patient 
refused further investigation at that time. A breast US was 
performed two years later, which showed the same tumor 
in the left breast, with a bumpy structure, and dimensions 
of 5/4.4/3.5 cm, suggestive for the PT, BI-RADS 3. 
Mammography showed a nodular opacity of 6.5/4.5 cm, 
lobular, well-defined BI-RADS 2.3. In this case, the 
initial recommendation four years ago was to perform a 
lumpectomy, but the patient refused the surgical procedure. 
The patient neglected the diagnosis and periodic monitoring 
recommended. 

In September 2020, four years later, the patient presented 
for reevaluation of the tumor mass, that rapid growth in 
the last weeks. The clinical examination showed a left breast 
tumor in external quadrants, of approximately 11/10 cm, 
with irregular lobed contour, of hard consistency, with 
erythematous skin. Left axillary lymphadenopathy of 
approximately 1.8/1 cm was also identified (Figure 1, A 
and B). 

 
Figure 1 – Clinical examination revealed a large 
phyllodes tumor in the left breast: front image (A) and 
lateral image (B). 

Breast US revealed an inhomogeneous, solid-appearing, 
and irregularly shaped tumor, with non-circumscribed 
margins, a decreased blood flow signal on Doppler, about 
11/8 cm (Figure 2A). 

Subsequently, the patient performed a chest computed 
tomography (CT) with a contrast substance that showed 
a macronodular lesion of 11.8/10/9 cm, arranged at the 
external quadrants of the left breast, extended from the 
superficial level to 1 cm by the pectoralis muscle, which 
deforms the contour of the breast, iodophilic, with lobed 
contours and inhomogeneous structure by the presence of 
spontaneous hyperdense areas, necrotic inclusions and 
microcalcifications. Lymph node images were described 

intramammary, axillary (the station I), and retro-mammary, 
with dimensions less than 2 cm (Figure 2B). 

 
Figure 2 – Ultrasonography of the left breast revealed 
an enlargement of the breast, with a mixed echostructure 
and a decreased blood flow signal on Doppler (A). The 
CT of the left breast showing a mass that is not invading 
the adjacent structures (B). CT: Computed tomography. 

In October 2020, a Tru-Cut biopsy was performed on 
the left breast. HP appearance of the examined fragments 
was compatible with the diagnosis of biphasic proliferation 
with the aspect of benign PT. 

The patient underwent a left mastectomy and excision 
of the left axillary lymphadenopathy in November 2020. 
Intraoperatively, a tumor fragment was sent for extem-
poraneous analysis and revealed PT and area of lobular 
adenomatous hyperplasia. Final surgical HP examination 
revealed borderline PT and peritumoral lobular adenomatous 
hyperplasia. Three ganglia with diffuse sclerosis were 
identified in the left axillary adenopathy block (Figure 3, 
A and B). 

 
Figure 3 – Left mastectomy specimen measuring 
18/17/5 cm (A). Tumor mass of 10 cm, well defined, 
fibromatous, with areas of necrosis and hemorrhages 
(B). 
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Sections showed in the framework of tumor fibro-
epithelial proliferation, with a predominance of the stromal 
component, variable cell density, relatively well-demarcated 
at the periphery, mitotic index of 4 mitoses/10 HPFs, with 
areas of lipomatous metaplasia and pseudoangiomatous 
stromal hyperplasia (PASH), hemorrhages, and hemorrhagic 
necrosis, moderate chronic interstitial inflammatory infiltrate, 
and areas with moderate typical ductal hyperplasia (Figure 4, 
A–F). 

Immunohistochemical examination was carried out 
and showed positivity in tumor cells in the epithelial 
component for E-cadherin and estrogen receptors (ERs) 
(55%) (Figure 4C). p53 was positive in approximately 35% 
of tumor cells in the stromal component, with a mosaic 
pattern (Figure 4E). In tumor cells from the stromal 
component, cluster of differentiation (CD)34 was zonal 
positive (Figure 4B) and Ki67 was positive in 15% of cells 
(Figure 4D). CD34 was also positive in vessels. 

 
Figure 4 – IHC analysis of the left breast revealed: (A) Detail with “leaf-like” epithelial structures; (B) CD34-positive 
reaction in vessels and stromal cells, negative reaction in epithelial cells (×100); (C) IHC staining for ERs, positive reaction 
in epithelial cell nuclei (×100); (D) Ki67 positive in both stromal and epithelial cells, in a proportion of approximately 
20% (×200); (E) p53 positive in approximately 35% of stromal cells, negative in epithelial cells (×400); (F) The area 
with a fibroadenomatoid appearance, with ducts flattened in deer antlers. HE staining: (A) ×200; (F) ×100. CD34: Cluster 
of differentiation 34; ERs: Estrogen receptors; HE: Hematoxylin–Eosin; IHC: Immunohistochemical. 
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The patient had good postoperative recovery. At three 
months after mastectomy, deep inferior epigastric perforator 
(DIEP) flap breast reconstruction was performed in a Plastic 
Surgery Department. The reconstruction was performed 
with autologous abdominal graft. In one month, the patient 
is scheduled for the second plastic surgery for the nipple 
reconstruction and mammaplasty of the right breast for 
symmetry (Figure 5, A and B). At seven-month follow-up, 
there are no signs of recurrence of the lesions on clinical 
or US examination. 

 
Figure 5 – (A) Patient at three months postoperative. 
(B) Result of DIEP flap breast reconstruction. DIEP: 
Deep inferior epigastric perforators. 

 Discussions 
PTs are a rare complex group of fibroepithelial mammary 

lesions with uncertain behavior. We search on the PubMed 
database (10-year topic), screening for the MeSH keyword 
“phyllodes breast tumor”, and found only three randomized 
clinical trial (RCT)/controlled trial reports, which represented 
scarce data despite a continuous interest in this pathology. 

The classification proposed by the WHO of PTs as 
benign, borderline, or malignant is based on HP criteria 
that include stromal cellularity, cellular atypia, and the 
frequency of mitosis. Most tumors are benign, being found 
in 60–75% of cases, while malignant tumors in only 10–
20%. Borderline tumors are found in 13–26% of cases  
[3, 6, 8]. 

The PT on US examination or mammography may 
present as a large, lobed, well-defined mass with a higher 
density than the adjacent tissue. A clear halo around the 
tumor due to rapid growth cannot distinguish the tumor 
from a fibroadenoma or differentiate between the three 
types of PT. Irregular shape, the appearance of cysts, 
diameter >3 cm, tilts the diagnosis to the borderline or 
malignant PT. On examination of CT or magnetic resonance 
imaging (MRI), suggestive signs for PT consist in the 
appearance in cystic hemorrhagic spaces of solid portions, 
with greater intensification [9]. 

Tan et al. showed the usefulness of US and MRI to 
determine preoperatively the HP degree of breast PT, 

initially recommending MRI in case of a fast-growing 
and painless breast tumor formation [10, 11]. 

The final diagnosis is HP by analyzing the excised 
breast tissue. The benign PT has clinic, imagistic, or 
macroscopic characteristics that overlap with breast fibro-
adenoma. PT has slightly increased stromal cellularity 
compared to a fibroadenoma, minimal nuclear atypia, 
and ≤4 mitoses/10 HPFs. 

Malignant PT can be easily confused with primary 
breast sarcoma or metaplastic carcinoma with spindle-
shaped cells, has stromal hypercellularity and marked 
atypia. Furthermore, has the mitotic activity of at least  
10 mitoses/10 HPFs, infiltrative-expansive growth, and 
the presence of large necrohemorrhagic areas. 

Borderline PT have intermediate characteristics. The 
borderline PT has larger atypia than the benign tumor, 
circumscribed or invasive focused border, a mitotic index 
between 5–9 mitoses/10 HPFs, and moderate stromal 
cellularity, with possible areas of hemorrhage and necrosis. 
The size, appearance of borderline and areas of lipomatous 
metaplasia described in this study are aspects rarely present 
in these tumors and may represent an original appearance. 
Thus, Pornchai et al. revealed that pure lipomatous 
differentiation is very rare [12]. 

Macro and microscopic hemorrhage were observed in 
borderline and malignant forms, and tumor necrosis was 
frequently found in malignant forms [13]. Areas of infarction 
or tumor necrosis may be elements mainly in large 
formations that correlate with the type of PT and the 
potential for recurrence. The mechanisms underlying this 
evolution are represented by cell turnover, cell apoptosis, 
and vascular pattern. Mitotic activity is an essential parameter 
among HP features to diagnose borderline tumors. 

The prediction regarding the degree and prognosis of 
PT aimed to identify specific markers of immunohisto-
chemistry. Ki67 immunostaining is observed in 3% of 
normal breast epithelial cells, 25% in benign PT and 15–
100% in malignant PT [14]. 

In particular, in the case of malignant forms of PT was 
observed an association of p53 immunomarker and Ki67 
proliferative tumor suppressors, due to an increased rate 
of cellular mitosis and certain HP features. 

Furthermore, the association of Ki67 with p53 is 
useful in identifying forms of malignant PT, without being 
predictable regarding PT recurrence. The positivity of 
Ki67 and ERs increases the suspicion of borderline or 
malignant forms [15]. Other target markers have been 
linked to hormone receptors, angiogenesis (CD31) or 
epidermal growth factors (CD117, CD10) [14, 16]. 
Differentiation of sarcomas can be achieved by following 
the expression of the Ki67 proliferation index together 
with CD34 positive in the stroma [17, 18]. 

Recent molecular sequencing studies on the pathogenesis 
of fibroepithelial lesions have shown tumor progression 
pathways, highlighting recurrent mutations of the mediator 
complex subunit 12 (MED12) exon [19, 20]. Other studies 
reported other possible mutations in tumor pathogenesis, 
such as filamin A (FLNA), retinoic acid receptor alpha 
(RARA), SET domain containing 2, histone lysine methyl-
transferase (SETD2), lysine methyltransferase 2D (KMT2D), 
retinoblastoma 1 (RB1), and epidermal growth factor 
receptor (EGFR) [13, 21]. Chang et al., in 2020, focused 
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on the top three mutations in fibroepithelial tumors: 
MED12, telomerase reverse transcriptase (TERT), and 
RARA [22]. 

PT treatment is exclusively surgical and consists of 
various procedures: wide local excision and total mastectomy. 
Usually, large local excision would be preferred in benign 
forms of PT. In borderline forms, surgical treatment 
varies depending on the volume of the tumor relative to 
the size of the breast, the possibility of having negative 
safety margins at the periphery of the tumor, between a 
conservative treatment (wide local excision) and a radical 
treatment (simple mastectomy). 

According to guidelines for breast cancer, surgical 
treatment of PTs with a diameter >3 cm involves a surgical 
excision within oncological safety limits regardless of the 
anatomical-clinical form; the recurrence rate is 16% in 
case of non-compliance with this limit (<1 cm) [23]. There 
was no agreement on the appropriate surgical margin to 
ensure complete excision and reduced risk of recurrence. 
Axillary lymph dissection is not routine, being reserved 
for patients with palpable lymph nodes detected pre-
operatively or with voluminous formations in which sentinel 
node biopsy is recommended. 

Wang et al. indicated total mastectomy in patients 
whose tumor formations exceed 8 cm (benign or borderline), 
without negative resection margins, with malignant forms 
of PT or local recurrence >3 tumors [24]. In malignant 
forms of PT, mastectomy is the only option [25, 26]. 

In fact, in borderline and malignant forms, mastectomy 
decreased the rate of local recurrences and improved 
survival [25]. Choi et al. in a multicenter study, observed 
a similar evolution between mastectomy and wide local 
excision associated with radiotherapy. Although the guidelines 
do not clearly specify the conditions for performing a 
mastectomy in PT, there is still a consensus in patients over 
50 years of age, with tumors >5 cm or at increased risk 
of recurrence [24, 27]. In our patient, mastectomy was 
preferred due to the increased tumor volume in relation 
to the breast and the local risk of recurrence. 

Unlike radiotherapy, postoperative chemotherapy and 
endocrine therapy did not decrease the local recurrence rate 
[28, 29]. The prognosis of patients with PT is correlated 
with the anatomopathological form and the type of surgical 
procedure. PTs have a local recurrence potential of 3.6–
8% for benign tumors, 14% for borderline tumors, and 
30–42% for malignant ones. The recurrence rate is higher 
in the first two years after surgery. Metastasis occurs 
hematogeneously, most often in the lungs or bones. 
Metastasis rates are <1% for benign tumors, 1.6% for 
borderline tumors, and increase to 16–22% for malignant 
tumors [2, 30]. The overall five-year disease-free survival 
rate of PT ranged from 78% to 91% [15, 24]. 

 Conclusions 
PTs continue to be a diagnostic, HP, and surgical 

challenge, due to the low incidence of this type of tumor 
and due to the anatomical-clinical polymorphism. Large 
forms are associated with a relatively high risk of local 
recurrence that often involves surgical radicalism, with 
psychoemotional impact on patients. Due to the clinical and 
HP diversity encountered in PT, therapeutic management 

and clinical prognosis are still dependent on the accuracy 
of HP information. PT borderline continues to arouse the 
greatest interest, this will be clarified by further research 
for better PT management. 
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