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ABSTRACT

Phyllodes tumors (PT) are fibroepithelial neoplasms that are treated by complete 
surgical excision. The effectiveness of adjuvant therapies, including radiotherapy and 
chemotherapy, for PT remains unclear, and the use of neoadjuvant chemotherapy (NAC) is 
yet to be established. We report a case of a 15-year-old girl with acute lymphatic leukemia 
(ALL) who was incidentally diagnosed with a 50-mm borderline PT in the left breast 
using computed tomography, ultrasonography, and histological examination following 
needle biopsy. Lumpectomy was performed after administration of anthracycline-based 
chemotherapy for ALL, resulting in tumor size reduction. Histopathological examination 
of the excised specimen demonstrated decreased mitotic activity and stromal cellularity 
post-chemotherapy. To our knowledge, this is the first study to report the histopathological 
differences in pre- and post-chemotherapy borderline PT samples. Our findings suggest that 
NAC may induce changes in borderline PT, potentially affecting diagnosis and treatment 
decisions. Hence, further investigation is warranted in this regard.

Keywords: Breast Neoplasms; Drug Therapy; Histological Types of Neoplasms; Phyllodes 
Tumor

INTRODUCTION

Phyllodes tumors (PT) are fibroepithelial neoplasms characterized by leaf-like biphasic 
growth patterns comprising predominantly stromal and epithelial cells [1,2]. This type of 
tumor is typically observed in women aged 40–50 years [2,3]. According to the 5th edition 
of the World Health Organization classification of human breast tumors, PT is categorized 
into three subtypes, namely benign, borderline, and malignant, based on several histological 
features, including mitotic activity, stromal cellularity, nuclear atypia, stromal overgrowth, 
and tumor-margin appearance [4]. Although complete surgical excision is usually 
recommended for PT, whether therapies such as radiotherapy and chemotherapy can improve 
prognosis remains unclear [5-7]. The use of neoadjuvant chemotherapy (NAC) for breast 
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cancer is well-established. Although a previous study reported a reduction in tumor volume 
in patients with malignant PT who received neoadjuvant chemoembolization, it has not 
been widely applied, regardless of the PT subtype [8]. NAC causes tumor cell degeneration 
in breast cancer, characterized by nuclear enlargement, cell shrinkage and necrosis, and 
stromal fibrosis with the presence of inflammatory infiltrates [9]. However, histopathological 
changes in PTs after NAC have not been reported. Here, we present the case of a 15-year-
old girl with borderline PT who received chemotherapy for acute lymphatic leukemia (ALL) 
and subsequently demonstrated a reduction in PT. To our knowledge, this is the first report 
comparing pre-chemotherapy core needle biopsy samples with post-chemotherapy excised 
specimens that demonstrates histopathological changes and a downgrading of PT post-
chemotherapy.

CASE REPORT

A 15-year-old girl presented to the hematology department of Nagasaki University Hospital 
with shortness of breath and palpitations accompanied by a marked increase in white 
blood cell count. Following further diagnostic tests, she was diagnosed with ALL, and a 
circumscribed left breast mass measuring 40 mm was incidentally detected on contrast-
enhanced computed tomography (CT) in August (Figure 1A). The patient was referred to the 
breast and endocrine department for differentiation between an extranodal involvement of 
the ALL and a primary breast tumor. Notably, the patient did not take any medications and 
had no known family history of breast cancer. Physical examination revealed a circumscribed 
painless mass, measuring 50 mm, in the left lower medial quadrant. Ultrasonography (US) 
showed an oval-shaped mass measuring 50 mm with a heterogeneous interior and slit 
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Figure 1. Pre- and post-chemotherapy changes on contrast-enhanced computed tomography and 
ultrasonography. (A) Contrast-enhanced CT reveals a circumscribed mass measuring approximately 40 mm 
before chemotherapy. (B) US shows a circumscribed oval mass measuring approximately 50 mm before 
chemotherapy. (C, D) Post administration of chemotherapy, the mass is reduced in size without alterations in its 
properties and measures approximately 30 mm and 37 mm on contrast-enhanced CT and US, respectively. 
CT = computed tomography; US = ultrasonography.
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structures in the left lower medial quadrant (Figure 1B). A diagnosis of borderline PT was 
confirmed in the same month following a vacuum-assisted biopsy of the mass post-ALL 
diagnosis. Histological examination showed spindle-shaped atypical stromal cells with 
moderate proliferation. Before chemotherapy, the number of mitoses per 10 high-power 
fields (HPFs) was 5–10 (Figure 2). While the epithelial cells expressed the estrogen receptor 
(ER) and progesterone receptor (PR), very few of the stromal cells expressed PR (1–5%), and 
none expressed ER (0%) (Figure 3A and B). The Ki-67 labeling index was approximately 15% 
(Figure 3C).

Following consultation with a hematologist, surgical resection was performed for the PT 
during chemotherapy for ALL because of the long therapy duration. The patient received 
induction therapy in September (weeks 1–4) with prednisolone (days 1–28), vincristine 
(days 8, 15, 22, and 29), L-asparaginase (L-ASP) (days 12, 15, 18, 21, 24, 27, 30, and 33), and 
daunorubicin (DNR) (days 8, 15, 22, and 29), followed by consolidation therapy in October 
(weeks 5–8) with cyclophosphamide (days 1 and 29), L-ASP (days 3, 6, 10, 13, 17, 20, 24, and 
27), cytarabine (days 3–6, 10–13, 17–20, and 24–27), and 6-mercaptopurine hydrate (days 
1–28). The induction therapy involved four weekly DNR treatments (30 mg/m2), with a total 
dosage of 168 mg. Physical evaluation during the initial phase of the consolidation therapy 
revealed that the PT mass had reduced to approximately 40 mm. Concurrently, CT findings 
indicated a slight reduction in the mass, and US revealed shrinkage of the circumscribed oval 
mass, measuring 37 mm × 23 mm × 36 mm post-induction therapy, without any alteration in 
its properties (Figure 1C and D). These findings also demonstrate the suitability of imaging 
assessments for stable disease.

The patient subsequently developed chemotherapy-induced menopause. Lumpectomy 
was performed in December when consolidation therapy was discontinued due to fungal 
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Figure 2. Microscopic findings from pre-chemotherapy biopsy samples and post-chemotherapy excised specimen. 
Microscopic examination reveals moderate-to-marked stromal cellularity and moderate stromal atypia with 
mitotic events (arrows) ranging 5–10 per 10 high-power fields in pre-chemotherapeutic biopsy samples (A: ×100, B: 
×400). Post chemotherapy, stromal cellularity and mitotic events are decreased, the stroma is degenerated, and 
the presence of histocytes and hemosiderin is evident in the excised specimen (C: ×100, D: ×200).



infections of the lungs and liver that required antibiotic treatment. Surgery was performed 
under general anesthesia using an inner inframammary fold incision to create a skin flap and 
remove the tumor. A margin of approximately 5 mm was maintained to preserve the cosmetic 
appearance of the nipple and continuity of the nipple–mammary duct. A gross examination 
of the specimen revealed a circumscribed mass measuring 33 × 22 mm2. Microscopic 
examination revealed the proliferation of epithelial and stromal cells exhibiting a leaf-like 
biphasic growth pattern. The number of mitoses per 10 HPFs ranged 0–5, and the stromal 
cellularity was lower than that observed in the biopsy specimens. Furthermore, shrunken 
cells indicating degenerative changes, and the presence of macrophages and hemosiderin in 
stroma were evident after chemotherapy for ALL (Figure 2C and D). The preoperative biopsy 
sample demonstrated epithelial cells that were positive for ER and PR, whereas stromal cells 
were weakly positive for PR and negative for ER (Figure 3D and E). The Ki-67 labeling index 
was 5% (Figure 3F) and surgical margins were negative. Thus, a final diagnosis of borderline 
PT, which was downgraded to benign PT post-chemotherapy was made.

During the eight-month postoperative follow-up, the girl exhibited no signs of recurrence on 
either physical examination or CT.

Ethical statement
Ethical approval was not required because this report outlines a single case. Written informed 
consent was obtained from the patient and her parents for the publication of this case report 
and the accompanying images.
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Figure 3. Pre- and post-chemotherapy immunohistochemical findings. (A) Prior to chemotherapy, epithelial cells in the biopsy samples express ERs, whereas 
stromal cells do not. (B) Prior to chemotherapy, epithelial cells in the biopsy samples express PRs whereas only a few stromal cells (1%–5%) do. (C) The Ki-67 
labeling index is 15% in the pre-chemotherapy biopsy samples. (D) ER expression is positive in epithelial cells and negative in stromal cells post-chemotherapy. 
(E) Post chemotherapy, PR expression is positive in epithelial cells and low in stromal cells. (F) The Ki-67 labeling index decreases to 5% in the specimens 
excised post-chemotherapy. The magnification of microscopic all figures is ×200. 
ER = estrogen receptor; PR = progesterone receptor.



DISCUSSION

The prognostic effects of chemotherapy in PT is unclear, and anthracycline-based regimens 
are recommended in metastatic settings according to recommended guidelines for the 
management of soft tissue sarcoma (STS) [10,11]. Doxorubicin (DXR) exerts antitumor 
effects in both in vitro and ex vivo malignant PT cell culture models [12]. However, the efficacy 
of NAC in malignant PT remains unknown and only a few case reports are available in the 
literature [8,13]. The DXR-equivalent dose for DNR is 0.75 [14], and the prescribed dose 
for DXR in STS clinical trials is 75 mg/m2 per cycle [15,16]. In this case, the dose of 168 mg 
of DNR was equivalent to 126 mg of DXR; thus, the girl patient received a higher dose of 
DXR than that typically administered in a single cycle of STS. This treatment resulted in a 
reduction in size and downgrading of the tumor. However, chemotherapy regimens for ALL 
and STS differ in dosage and dosing intervals, and whether DNR was truly responsible for 
tumor shrinkage in this case remains unclear.

PT is more commonly found in middle-aged women, with < 10% of cases reported in 
women < 20 years of age [2,3,17]. Most younger women have benign PT, and malignant PT 
is extremely rare [18]. Alipour and Eskandari [19] reported that patients with PT during 
pregnancy were younger and had larger and more malignant tumors than those typically 
observed in PT cases, suggesting the role of sex hormones in PT progression. Notably, while 
most epithelial cells in PT express hormone receptors, only a few stromal cells do so [4,20], 
and there is no evidence for the use of endocrine therapy in PT. Since only a few stromal cells 
expressed PR in the present case, it is unlikely that changes in baseline sex hormone levels 
caused tumor shrinkage despite the onset of chemotherapy-induced menopause.

Vacuum-assisted biopsy samples exhibited moderate stromal cellularity with a Ki-67 
labeling index of approximately 15%. Shubham et al. [21] reported that 67% of patients with 
borderline PT exhibited Ki-67 positivity in 10%–20% of their stromal cells, whereas those 
with benign and malignant PT had Ki-67 positivity in < 10% and 15% of their stromal cells, 
respectively.

The surgically excised specimen in this case showed decreased stromal cellularity and a 
Ki-67 labeling index of 5%. Hormone receptor expression patterns were similar in biopsy 
and surgically-excised specimens. Additionally, the stroma exhibited shrinkage and 
degeneration with the presence of macrophages and hemosiderin. These changes, indicative 
of downgrading of the PT from borderline to benign, were attributed to the chemotherapy 
administered for ALL. To the best of our knowledge, this is the first documented instance of 
histopathological changes in a borderline PT after chemotherapy (Table 1).
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Table 1. Changes in histopathological characteristics between pre-chemotherapy biopsy samples and post-
chemotherapy excised specimens
Histopathological feature Pre-chemotherapy (biopsy sample) → Post-chemotherapy (excised specimen)
Tumor border Well defined → Well defined
Stromal cellularity Moderate to marked → Mild
Stromal atypia Moderate → Mild
Mitotic activity 5 to 9 per 10 HPFs → < 5 per HPFs
Ki-67 labeling index 15% → 5%
Stromal overgrowth Absent → Absent
Diagnosis Borderline PT → Benign PT (post-chemotherapeutic status)
HPF = high-power field; PT = phyllodes tumor.



Ward et al. [22] reported a 63% sensitivity for core needle biopsy in PT diagnosis, with 
individual sensitivities of 57%, 90%, and 100% for benign, borderline, and malignant 
lesions, respectively. Although it is difficult to distinguish fibroadenomas from benign 
PT on the basis of histopathological features and genetic findings [23], differentiating 
fibroadenomas from borderline PT may be relatively simple. Although the distinction 
between benign and malignant PT is well-established, the distinction between borderline 
and benign or malignant PT is less clear [4]. Furthermore, needle biopsies sample 
only a portion of the tumor; however, evaluating the entire lesion is crucial in cases of 
heterogeneous tumors.

In this case, the young woman successfully underwent surgical resection while maintaining her 
cosmetic appearance. Massive PT may be unresectable or may require skin grafting in operable 
cases. Furthermore, complete excision is generally the preferred approach for both borderline 
and malignant PT since surgical margins remain unclear [5,24]. NAC may reduce tumor size 
and allow curative resection in patients with borderline or malignant PT that are unresectable 
or require skin grafting, and thus serve as a potential treatment option in such cases.

In summary, NAC, particularly anthracycline-based regimens, result in histopathological 
changes in PT lesions. Understanding these changes may assist in accurate pathological 
diagnosis and treatment decisions. However, this study was based on a single case report and 
hence subject to sampling bias. The histopathological findings of the biopsy samples and 
excised specimens were homogenous, thereby minimizing the impact of sampling bias.

In this study, we report the case of a patient with borderline PT who received chemotherapy 
for ALL. Chemotherapy resulted in the shrinkage and downgrading of the lesion from 
borderline to benign. To our knowledge, this is the first study to document the microscopic 
changes in borderline PT following chemotherapy. Further investigations using larger sample 
sizes or in vitro models to explore the influence of NAC on borderline PT are warranted.
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