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Abstract

Background Malignant phyllodes tumor of the breast is a
rare neoplasm for which clinical findings remain insuffi-
cient for determination of optimal management. We
examined the clinical behavior of these lesions in an
attempt to determine appropriate management. We evalu-
ated long-term outcome and clinical characteristics of
malignant phyllodes tumors arising from fibroadenomas of
the breast.

Methods A total of 173 patients were given a diagnosis of
phyllodes tumor and underwent surgery at the Cancer
Institute Hospital in Japan between January 1980 and
December 1999. Of these patients, 39 (22.5%) were given a
diagnosis of malignant phyllodes tumor; in three of these
cases, detailed medical records were lost. Malignant
phyllodes tumors were classified into two groups based on
history of malignant transformation. Of the 36 malignant
cases, 11 (30.6%) were primary and were given a diagnosis
of fibroadenoma, experienced recurrence during the fol-
low-up period, and were diagnosed with malignant
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phyllodes tumor (cases with a history of fibroadenoma).
The other group was defined as cases without history of
fibroadenoma and in whom lesions initially occurred as
malignant phyllodes tumors. Based on differences between
the two groups, overall survival curves were plotted using
the Kaplan—-Meier method, and statistical comparisons
were performed using the log-rank test and Peto and Peto’s
test.

Results The outcome of cases with history of fibroade-
noma was significantly better than that of cases without
history of fibroadenoma.

Conclusions Patients with malignant phyllodes tumors
but without prior history of malignant transformation who
exhibit rapid growth within 6 months require aggressive
treatment.

Keywords Malignant phyllodes tumor - Fibroadenoma -
Malignant transformation - Breast tumor - Cohort study

Introduction

Phyllodes tumor of the breast is an uncommon fibroepi-
thelial breast neoplasm that accounts for 0.3—-1.0% of cases
of female breast carcinoma [1]. On the other hand, fi-
broadenomas are the most frequent benign tumors of the
breast after fibrocystic disease. The histogeneses of fibro-
adenoma and phyllodes tumor of the breast appear to be
closely related. Because of the similarity of the epithelial
cells in phyllodes tumors to cells in fibroadenomas, many
believe phyllodes tumors to arise from a preexisting
fibroadenoma [2, 3]. Whether all phyllodes tumors origi-
nate as fibroadenomas or whether they can arise de novo
without a preexisting fibroadenoma is a matter of ongoing
debate. In a study in 1995, Noguchi et al. [3] reported three
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cases of fibroadenoma that were diagnosed by excisional
biopsy and recurred as benign phyllodes. Clonal analysis
showed that all three fibroadenomas were monoclonal in
origin. It was speculated that phyllodes tumors begin as
fibroadenomas, and that subsequently a single stromal cell
undergoes mutation and develops into a phyllodes tumor
composed mainly of monoclonal stromal cells but partially
of monoclonal epithelial cells. Kuijper et al. [4] studied
clonal progression in fibroadenomas and phyllodes tumors
and concluded that fibroadenomas can progress in an epi-
thelial direction to carcinoma in situ or in a stromal
direction to phyllodes tumors. The incidence of monoclo-
nal fibroadenoma is quite low, and this tumor can subse-
quently progress to phyllodes tumor. Valdes et al. [5]
presented a case of malignant transformation of a fibro-
adenoma to cystosarcoma phyllodes after 5 years of
radiologic stability, and demonstrated that monoclonal fi-
broadenomas can progress to phyllodes tumors by clonal
analysis performed on fine-needle aspiration (FNA) sam-
ple. However, performing clonal analysis on all fibroade-
nomas is time consuming and not cost effective. Malignant
phyllodes tumors are very uncommon. Successful man-
agement of them will require determination of their clinical
characteristics. In this study, we specifically, evaluated the
outcomes of and prognostic factors for the malignant
transformation from fibroadenomas to malignant phyllodes
tumors.

Patients and methods
Patient population

We treated 173 patients with the diagnosis of phyllodes
tumors between 1980 and 1999 at the Department of Breast
Surgery, Cancer Institute Hospital in Japan and classified
the tumors as benign, borderline or malignant using the
histological classification (Table 1) proposed by the Japa-
nese Breast Cancer Society, which is similar to that pro-
posed by Pietruszka and Barnes [6]. In total, 39 patients
were diagnosed with malignant phyllodes tumors, though
three of these patients were excluded because their medical
records had been lost. The clinical features of 36 patients
with malignant phyllodes tumors were retrospectively
reviewed and collated.

Classification of cases

“Malignant transformation” was considered to have
occurred when a fibroadenoma became a benign phyllodes
tumor, or when a benign phyllodes tumor became a
malignant phyllodes tumor. Eleven patients (30.6%) had
been diagnosed as having fibroadenoma previously. Ten

Table 1 Histologic features used in classification of phyllodes
tumors subtypes [1, 6]

Histologic Benign Borderline Malignant

features

Stromal cellular ~ Mild Marked Marked
atypia

Mitotic activity ~ <4/10 HPF 4-9/10 HPF =10/10

HPF

Stromal Absent Absent Present
overgrowth

Tumor margins  Circumscribed  Circumscribed or  Infiltrative

infiltrative

HPF high-power field

patients underwent excisional biopsy, exhibited recurrence
in the region near the scar, and were diagnosed with
malignant phyllodes tumors, while in one patient the tumor
was demonstrated histopathologically (Fig. 1). These 11
cases were classified as cases with history of fibroadenoma.
Another 25 patients (69.4%) were initially diagnosed with
malignant phyllodes tumors. We compared findings for
these two groups of patients.

Statistical analysis

For this study, the two groups were compared with respect
to age, tumor size, surgical treatment, surgical margins,
duration of signs and symptoms, local recurrence, metas-
tases, and survival. Overall survival curves were plotted
using the Kaplan—-Meier method, and statistical compari-
sons were performed using the log-rank test and Peto and
Peto’s test [7]. Comparisons of clinical background factors
were made between those two groups using Welch’s z-test
and Fisher’s exact test.

Result
Patient demographics

There were 36 patients diagnosed with malignant phyllodes
tumors between the years 1980 and 1999. All were female,
with a median age of 43.6 (range 16-88) years. The
median size was 91.4 (range 15-320) mm. The median
duration of follow-up was 68.5 (range 2-287) months. Of
36 patients, nine (25%) had local recurrence and 14 (39%)
had hematogenous metastases.

Outcomes of groups with or without history
of fibroadenoma

In the group with history of fibroadenoma, four of 11
(36.4%) patients developed generalized hematogenous
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Fig. 1 Histologic features of typical tumor of fibroadenoma; benign
and malignant phyllodes tumors are demonstrated. a Fibroadenoma. b
Benign phyllodes tumor. ¢ Malignant phyllodes tumor. Hematoxylin
and eosin (H&E, x400)

metastases. Three of the four died, and the remaining
patient underwent three partial resections of lung metas-
tases and remains alive 137 months after mastectomy.
However, in the group without history of fibroadenoma,
13 of 25 (52%) patients died. Ten patients developed
generalized hematogenous metastases; nine of these 10
patients died early (at 2-27 months after diagnosis), and
only one patient died later, at 134 months after final mas-
tectomy, with pleural effusion and ascites. The other three
patients died of other diseases. Moreover, some of the
patients without history of fibroadenoma exhibited
aggressive tumor growth, and died despite surgical resec-
tion. However, these were no early deaths among patients
without history of fibroadenoma. The overall 20-year sur-
vivals of the two groups are shown in Fig. 2. The outcome
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Fig. 2 Twenty-year survival of patients treated for primary malig-
nant phyllodes tumors. Malig trans malignant transformation group
(cases with history of fibroadenoma); no malig trans group without
malignant transformation (cases without history of fibroadenoma)

of cases with history of fibroadenoma was significantly
better than that of cases without history of fibroadenoma
(log-rank test p = 0.0551, Peto and Peto’s test [7]
p = 0.0409). Multivariate analysis using the Cox model
was used for stepwise regression to select the best subset of
predictors from candidate covariates, yielding the follow-
ing statistically significant variables as effective predictors
of survival: tumor size, tumor growth rate in duration of
symptoms (SIZE/DOS), surgical treatment, and malig-
nancy (Table 2).

Table 3 summarizes tumor-related characteristics
according to malignant transformation. The difference
between the two groups in DOS was significant (Welch’s
t-test p = 0.01437). The cases without history of fibroad-
enoma had shorter DOS than the cases with history of
fibroadenoma. There were no differences in age, tumor
size, surgical treatment, surgical margins, local recurrence,
metastasis or survival outcome between the two groups.

Discussion

Phyllodes tumor of the breast is a rare fibroepithelial lesion
that accounts for less than 1% of all primary breast neo-
plasms [1]. The majority of phyllodes tumors have been
described as benign (35-64%), with the remainder divided
between borderline and malignant subtypes. The malignant
subtype is found in approximately 25-30% of resected
phyllodes tumors [1, 2]. Malignant phyllodes tumor
sometimes metastasizes to the lungs. The median rate of
metastasis reported after surgery for malignant phyllodes
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Table 2 Multivariate analysis of Cox proportional-hazards model

Variable Coefficient Hazard ratio (95% CI) p Value

Malignant 1.545 4.69 (0.998-22.036)  0.05
transformation

Tumor size 0.00504 1.01 (0.999-1.011) 0.093

SIZE/DOS 0.0749 1.08 (1.023-1.136) 0.005

Surgical treatment  2.546 12.76 (1.054-154.426) 0.045

SIZE/DOS tumor growth rate in duration of symptoms, SIZE tumor
size, DOS duration of symptoms

Table 3 Patients and tumor-related characteristics by malignant
transformation

Malig trans No malig trans ~ p-Value
Age (mean, years) 42.5 44.1 0.721
Tumor size (cm) 8.2 9.5 0.5372
<5 4 7
5-10 2 11 0.3226
>10 5 7
Treatment
Mastectomy 11 19 0.1479
Lumpectomy 0 6
Surgical margins (cm)
<0.5 1 1 0.5238095
=0.5 10 24
DOS (months) 33.6 34.6 0.9471
0-6 1 12
6.1-12 2 0 0.01437
>12 8 11
Unknown 0 2
Local recurrence
Yes 3 6 =0.999
No 8 19
Metastasis
Yes 4 10 =0.999
No 7 15
Follow-up
Alive 8 12 0.2767
Dead 3 13 0.4559
Died of disease 3 10

DOS duration of symptoms; malig trans malignant transformation
group (cases with history of fibroadenoma); no malig trans group
without malignant transformation (cases without history of
fibroadenoma)

tumors is 25-35% [2]. A report [8] from the M.D.
Anderson Cancer Center on a subset of 30 women with the
malignant histological subtype estimated that 5- and 10-
year overall survival rates were 79% and 42%, respec-
tively. Recently, Macdonald et al. [9] reviewed data on

primary nonmetastatic malignant phyllodes tumors
(n = 821) obtained from the National Cancer Institute’s
(NCI) Surveillance, Epidemiology, and End Results pro-
gram and reported that predicted cause-specific survival
rates were 91%, 89%, and 89%, at 5, 10, and 15 years,
respectively, with median follow-up of 5.7 years. Another
recent report [10] noted that the relative cumulative sur-
vival of malignant phyllodes patients was 87.4% at
10 years. In our study, the overall survival rates were 65%,
60%, and 52%, at 5, 10, and 20 years.

Previously reports [9] in the literature have suggested
that stromal overgrowth, tumor size, surgical margin status,
and types of surgery were predictive of local or distant
recurrence after primary surgery. Patients with stromal
overgrowth, tumor size >5 cm [8], and positive margins of
excision [11] were found to have a high rate of distant
failure. In the present series, the outcome of cases with
history of fibroadenoma was significantly better than that
of those without history of fibroadenoma. Multivariate
analysis using the Cox model was used for stepwise
regression technique to select the best subset of predictors,
and revealed that size, SIZE/DOS, surgical treatment, and
malignancy were effective predictors of survival. Nonma-
lignant transformation, large size, rapid growth, and mas-
tectomy were significantly correlated with poor survival.

The course from fibroadenoma to phyllodes tumor was
slow, but these tumors became histologically more malig-
nant with every local recurrence. Recurrence was perhaps
due to residual tumor secondary to inadequate excision of
initial fibroadenoma, which can progress to phyllodes
tumor. Chen et al. [12] reported that 22 of 172 phyllodes
tumors patients had previously undergone fibroadenoma
excisions, but that none of them had metastases. All 19 of
these 22 patients had a first local recurrence of benign
phyllodes tumor. According to his study of recurrent
phyllodes tumors, the majority of recurrent tumors were
histologically similar to the initial tumors; however, seven
patients (19%) developed a malignant recurrence from an
initially benign or borderline tumor [13]. Moreover, pre-
operative diagnosis of phyllodes tumors is difficult. Rapid
growth and/or large size of apparent fibroadenomas may be
the only imaging finding suggestive of phyllodes tumor.
Whole-breast ultrasound showed that nearly one-third of
women with phyllodes tumors had concurrent fibroade-
noma [14]. It is important to examine most fibroadenomas
with ultrasound, and to assess their rate of growth, if any.
Rapid tumor growth or sudden increase in size is the most
important clinical characteristic for prediction of progres-
sion. It is, however, difficult to assess the reliability of this
observation, since no objective measurements of tumor
growth rate were performed [1, 9]. Some reports notes that
phyllodes tumors begin as fibroadenoma, and that subse-
quently a single stromal cell undergoes mutation and
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develops into a phyllodes tumor composed mainly of
monoclonal stromal cells and partially of monoclonal
epithelial cells. The results of monoclonal analysis of our
excisional biopsy samples would thus be of great interest.

To our knowledge, this is the first report on the
frequency and prognosis of malignant transformation
from fibroadenoma to malignant phyllodes tumor. About
20-30% of cases of malignant phyllodes tumors begin as
fibroadenomas, and these have better prognosis than those
that do not.

Conclusions

The prognosis of malignant phyllodes tumor arising from a
preexisting fibroadenoma is relatively good. Patients with
malignant phyllodes tumors but without prior history of
malignant transformation who exhibit rapid growth within
6 months require aggressive treatment.
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