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INTRODUCTION

In Western societies, one woman in eight develops breast 
cancer during her lifetime; it has been reported that approxi-
mately 60% of women have benign breast diseases [1]. While 
fibroadenoma and fibrocystic diseases are among the most 
common benign breast diseases, phyllodes tumors are rare  
fibroepithelial lesions that account for approximately 1% of 
breast tumors [2]. A phyllodes tumor has stromal hypercellu-
larity, which is different from fibroadenoma, and tends to grow 
like a leaf as interstitium intensively grows in ducts. This type 
of tumor was named ‘cystosarcoma phyllodes’ by Müller in 
1838 [3] and renamed ‘phyllodes tumor’ by World Health  
Organization (WHO), in 1982, because 70% of patients have  

a benign course, and little cystic change is observed [4]. A phyl-
lodes tumor is clinically similar to fibroadenoma, but shows 
characteristic findings, including rather high occurrence at a 
younger age; non-calcareous, well-defined, round or oval lobu-
lar nodules on mammography or ultrasonography; and het-
erogeneous interior with cystic components. Generally, phyl-
lodes tumors are classified as benign, borderline, or malignant, 
according to the mitotic rate upon high-power microscopic 
examination. Wide local excision, including the minimum 1 cm 
of surrounding normal tissue, has been recommended as the 
treatment of choice [5], and it has been reported that local  
recurrence rate is as high as 8% to 40% and distant metastasis 
rate 1% to 21% [6,7]. Prognostic evaluation, depending only on 
histological findings can be questionable because metastasis 
may be reported even with histologically benign lesions, and 
lesions may not recur or metastasize despite malignancy [8].

With the development of vacuum-assisted breast biopsy 
(VABB) (Mammotome®; Devicore Medical, Cincinnati, USA), 
benign breast tumors can be excised, including surrounding 
normal tissue in a minimally invasive way; complete excision, 
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Purpose: Percutaneous removal of benign breast tumors using 
ultrasound-guided vacuum-assisted breast biopsy (VABB) has 
been recently regarded as a feasible and safe method without 
serious complications. The aim of this study was to evaluate the 
efficacy and safety of the VABB in the treatment of benign phyl-
lodes tumors, and to identify whether or not surgical re-excision 
is necessary for benign phyllodes tumors diagnosed and excised 
by VABB. Methods: From January 2003 to December 2011, a 
total of 6,923 VABB were performed in 5,434 patients. Out of  
6,923 lesions, 53 were benign phyllodes tumors. Among these, 
31 lesions, with a follow-up period of longer than 24 months,  
were enrolled in this study. Ultrasonography follow-up was per-
formed at 3 to 6 month intervals in order to assess recurrence. 
The mean follow-up period was 75.9±13.5 months (range, 24-
94 months). Results: The mean patient age at presentation was 

31.6±9.4 years. The mean size of the lesion was 1.60±0.88 cm. 
The majority of lesions, 74.2% (23 cases), were palpable, and 
25.8% (8 cases) were non-palpable. Twenty-two lesions (71.0%) 
were classified as Breast Imaging Reporting and Data System 
category 3, and nine lesions (29.0%) were classified as category 
4a, by ultrasonography. During the follow-up period, local recur-
rence developed in one lesion, making the local recurrence rate 
3.2%. Conclusion: If a benign phyllodes tumor is diagnosed, and 
sufficiently excised by VABB, observing the clinical course may 
be considered as an alternative to performing immediate wide 
local excision; this is the case despite the fact that it would need 
to be observed for a prolonged period of time.
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without residual tissues is possible in most cases [9,10]. In this 
study, follow-up without reoperation was carried out at inter-
vals of 3 to 6 months on patients who were definitely diagnosed 
with benign phyllodes tumor, with VABB for benign tumors, 
and who were judged to have been completely excised without 
residual tissue on ultrasonography.

METHODS

From January 2003 to December 2011, a total of 6,923 VABBs 
were performed on 5,434 patients at the Department of Surgery 
of Kangnam CHA Hospital, Seoul, Korea. Out of 6,923 lesions, 
53 were benign phyllodes tumors. Among these, 31 lesions of 
28 patients with a follow-up period longer than 24 months 
were included in this study. The mean follow-up period was 
75.9± 13.5 months (range, 24-94 months). The follow-up was  
carried out with ultrasonography and mammography, at inter-
vals of 3 to 6 months, in order to identify recurrences. In all 
cases, preoperative core-needle gun biopsy was not performed 
prior to VABB. VABB was performed mostly in patients who 
were expected to have a difficult follow-up for lesions 3 cm or 
smaller according to the Breast Imaging Reporting and Data 
System (BI-RADS) [11] category 3 or 4a on ultrasonography, 
who planned to be pregnant, who felt extremely uneasy from 

their lesions, whose lesions enlarged during follow-up, and 
who complained of pains or symptoms. Additionally, this was 
performed in some patients who refused to undergo excision, 
though their lesions were larger than 3 cm, because they were 
concerned about breast scars. In cases of BI-RADS category 5, 
VABB was not performed. All lesions were taken out by eight-
gauge needles. Local anesthesia, using a mixture of 1% lido-
caine and epinephrine was administered; skin was incised 3  
to 5 mm. The needle was rotated at an angle of 45 degrees, to 
both sides, during the procedure, in order to completely excise 
the hypoechic lesion on intraoperative ultrasonography and 
until normal fat tissue was verified grossly on core pieces. For 
hemostasis, direct compression was applied for 5 to 10 minutes 
immediately following the procedure; an elastic bandage was 
attached, and the patient took bed rest for 6 hours. This study 
is approved by Institutional Review Board (IRB) (IRB No. 
KNC 12-022).

RESULTS

VABB procedures from January 2003 to December 2011, at 
the author’s hospital, revealed that benign phyllodes tumors 
accounted for 0.77% (53/6,923) of the lesions. Benign phyl-
lodes tumor patients with follow-up periods longer than 24 
months were enrolled; most of these individuals were in their 
twenties or thirties (82.1%); 14 in their twenties (50.0%), 9  
in their thirties (32.1%), 3 in their forties (10.7%), and 2 aged  
fifty or older (7.2%). The mean age was 31.6± 9.4 years (Table 
1). The tumors were classified into five groups, according to 
size; 0.6-1.0 cm, 1.1-1.5 cm, 1.6-2.0 cm, 2.1-3.0 cm, and 3.1 cm 
or greater. Each of the groups included: 8 cases (25.8%), 9 cases 
(29.0%), 8 cases (25.8%), 4 cases (12.9%) and 2 cases (6.5%), 
respectively. Mean core pieces acquired from each group were 
3.13 ± 1.23, 5.75 ± 3.41, 7.33 ± 2.32, 8.66 ± 2.08, 16.62 ± 4.02, 
respectively. The mean size was 1.60±0.88 cm, mean core pieces 
acquisition was 20.85± 18.94, and mean procedure time was 
6.61 ± 4.78 minutes (Table 2). Upon physical examination, 
palpable and non-palpable lesions were observed in 23 (74.2%) 
and 8 cases (25.8%), respectively, and lesions were found slightly 

Table 1. Patient characteristics

Characteristic No. of patients (%)

Age (yr)
   20-29 14 (50.0)
   30-39 9 (32.1)
   40-49 3 (10.7)
   Above 50 2 (7.2)
USG (BI-RADS)
   3 22 (71.0)
   4a 9 (29.0)
   4b-c 0 (0)
MMG (BI-RADS)
   0 12 (38.7)
   1  8 (25.8)
   Unchecked 11 (35.5)
Location
   Right 16 (51.6)
   Left 15 (48.4)
Location: quadrant
   UOQ 19 (61.4)
   UIQ 10 (32.2)
   LOQ 1 (3.2)
   LIQ 1 (3.2)
Total  31 (100)

USG=ultrasonography; BI-RADS=Breast Imaging Reporting and Data Sys-
tem; MMG=mammography; UOQ=upper outer quadrant; UIQ=upper inner 
quadrant; LOQ= lower outer quadrant; LIQ= lower inner quadrant.

Table 2. Tumor size distribution and acquired core pieces by VABB

Size (cm) No. of lesions (%)
No. of core pieces

(mean±SD)
Time (min)

0.5-1.0    8 (25.8) 8.63±3.54 3.13±1.23
1.1-1.5    9 (29.0) 18.25±8.12 5.75±3.41
1.6-2.0    8 (25.8) 22.67±9.87 7.33±2.32
2.1-3.0    4 (12.9) 30.67±12.85 8.66±2.08
>3.0  2 (6.5) 57.12±21.81 16.62±4.02
Total 31 (100) 20.85±18.94 6.61±4.78

VABB=vacuum-assisted breast biopsy.
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more on the right breast than the left (16 vs. 15). Nineteen 
(61.4%) and 10 cases (36.7%) were observed in the upper outer 
and the upper inner quadrants, respectively. One case (3.2%) 
each was noted in the lower outer and the lower inner quad-
rants, respectively. There were 3 patients presenting with two 
foci of benign phyllodes lesions, 2 patients exhibited this on 
the same side of breast and the other patient experienced it  
bilaterally. On preoperative ultrasonography, BI-RADS cate-
gory 3 and 4a were observed in 22 (71.0%) and 9 cases (29.0%), 
respectively. On mammography, category 0 was observed in 
12 cases (38.7%), and category 1 in 8 (25.8%) (Table 1). In all 
cases, there were no complications other than minor ecchy-
mosis after the VABB procedure.

A phyllodes tumor recurred in 1 case, during the follow-up 
period; the patient was 33 years old at presentation, and the 
size of the mass was 1.3 cm according to the ultrasonography 
taken before the VABB procedure. The lesion was a well-de-
fined oval benign tumor of BI-RADS category 3, and was pal-
pable at the lower outer quadrant of the right breast (Figure 1). 
A residual lesion was not observed upon follow-up ultrasono- 
graphy, taken 3 months after the VABB procedure, but after 

11 months a nodule was palpable, and a local recurrence of 
BI-RADS category 4a was found on ultrasonography. The re-
curring lesion was 1.5 cm, undefined, and segment-like. Wide 
local excision and pathologic examination were performed, 
and the lesion was confirmed to be a benign phyllodes tumor; 
resection margins were all negative (Figure 2). Local recurrence 
or distant metastasis was not observed in other cases.

DISCUSSION

The causes of phyllodes tumors are not clearly understood, 
nor is their relationship to fibroadenoma. In many cases, fibro-
adenoma occurs concurrently or successively with a phyllodes 
tumor. The question of whether a phyllodes tumor originates 
from fibroadenoma or is caused by to a completely different 
process would benefit from further study [12]. Noguchi et al. 
[13] stated that fibroadenoma should be regarded as a hyper-
plasic lesion rather than a neoplasm because it contained poly-
clonal components in most cases; additionally, somatic muta-
tion-based monoclonal proliferation, shown in some fibro- 
adenoma, might progress to develop the recurrent tendency 

A B C

Figure 1. (A) A 1.3-cm palpable mass was located in lower outer quadrant of right breast. On ultrasonography, the lesion was a well-defined oval be-
nign tumor of Breast Imaging Reporting and Data System (BI-RADS) category 3. The specimen was a benign biphasic tumor with a prominent stro-
ma. The epithelial component showed adenosis. The stroma was widened and the stromal cellularity was increased. The mitoses were rare (H&E 
stain, B: ×40, C: ×200). 

A B C

Figure 2. (A) A palpable local recurrence of Breast Imaging Reporting and Data System (BI-RADS) category 4a was found on follow-up ultrasono-
graphy. The recurred mass was also a benign biphasic tumor very similar to the primary lesion (H&E stain, B: ×40, C: ×200).
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and phyllodes tumors.
Microscopic findings of phyllodes tumors are different from 

those of fibroadenoma. Fibroadenoma shows low stromal  
cellularity, true capsule, and no evidence of mitoses or pleo- 
morphism in most cases. Phyllodes tumors are classified into 
benign, borderline, or malignant, based on the conditions of 
interface, stromal cellularity, mitotic rate, and pleomorphism. 
In this study, the criterion for benign phyllodes tumors, accord-
ing to the number of mitoses on a high-power microscope, 
was 0 to 1; 2 to 5 for borderline, and 6 or more for malignant. 
The frequency of malignancy has been variously reported, 2% 
to 45% [14,15]. Heterogeneity of tumors, errors in collecting 
specimens, and different criteria for interpreting histological 
results are potential reasons for the variation. Until now, 61 
phyllodes tumors were diagnosed by VABB, in our hospital, 
including 5 borderline, 3 malignant, and 53 benign cases.  
Additional wide local excision was performed for borderline 
and malignant tumors.

Surgical excision is not required for all fibroadenoma [16] 
because the natural history of fibroadenoma rarely shows de-
velopment to cancer, and the tumor size decreases over time, 
in some cases. However, histological examinations should be 
performed in case the tumor grows rapidly, even if the nodule 
appears to be benign, because it may be a phyllodes tumor 
rather than fibroadenoma. Surgical treatment, according to the 
literature, should be performed if histological examinations 
concluded that it is a phyllodes tumor. For borderline or malig-
nant tumors diagnosed on preoperative core-needle gun bi- 
opsies, wide local excision should be performed, including 
surrounding normal tissue of 1 cm or greater. However, a watch-
and-wait policy is reported to be safe in case the excised tissue 
is histologically diagnosed as a benign phyllodes tumor [17]. 
Reinfuss et al. [18] observed in this manner, and reported that 
benign phyllodes tumors locally recurred in 4% of patients 
and that the 5-year survival rate was 96%. It has been debated 
whether or not additional surgical treatment is required, or 
whether follow-up should be performed, for cases diagnosed 
with benign phyllodes tumor with a positive resection margin.

The local recurrence rate of phyllodes tumors has been  
reported to range from 10% to 40%, with a mean value of  
approximately 15% [14,15]. Local recurrence is primarily related 
to the range of the first operation and is considered to arise 
from the failure of the first operation [15,19-21]. Usually, local 
recurrence occurs within several years of the operation, and its 
histological characteristics are similar to those of the primary 
tumor [15]. A recurrent lesion is often more aggressive histo-
logically than the primary tumor [22], and it has been reported 
that most local recurrence is not related to distant metastasis 
and that distant metastasis occurs without local recurrence [23]. 

It was reported that survival rate was not remarkably different, 
even in occasional cases when a phyllodes tumor continuously 
recurred over a long period of time, and that local recurrence 
was unrelated to histological characteristics or the conditions 
of interface [24].

The prognostic factors related to local recurrence have been 
widely studied. Age has been regarded a relatively unimportant 
factor, but some researchers reported that phyllodes tumors 
during adolescence were less aggressive [25,26]. The effect of 
size of the primary tumor is unclear. Most reports show that 
local recurrence rate is low in the tumors of 2 cm or smaller 
[15,27], but reports professing the contrary exist as well [18]. 
A small tumor is likely to have a negative resection margin by 
local excision of sufficient range, and eventually incomplete 
excision may be associated with local recurrence. Additionally, 
it is not clear whether local recurrence occurs more frequently 
in malignant phyllodes tumors. Most distant metastases occur 
with borderline or malignant phyllodes tumors, and they occur 
differently from local recurrence; the size of primary tumor is 
a major prognostic factor for distant metastasis. Stromal over-
growth, mass necrosis, infiltrative interface, high mitotic index, 
and stromal atypical cells have also been reported as histologi-
cal characteristics related to distant metastasis [20,21].

VABB, which has in the recent years been commonly used 
for breast benign tumors, is a minimally invasive procedure 
that can remove lesions under ultrasonography guidance, with-
out re-aim or re-insertion. Initially, VABB was used for biopsy; 
later, with advancements in the understanding of the technique, 
it was used in attempts to excise lesions suspected to be benign 
tumors. Its application has been extended to most benign breast 
diseases, including fibroadenoma, intraductal papilloma, fibro-
cystic change, and complicated cysts; and we reported that 
complete recovery could be reached through complete exci-
sion by VABB, for benign tumors of 3 cm or smaller [10,11]. 
Among the tumors excised by VABB in this study, benign phyl-
lodes tumors accounted for only 0.77%. The frequency is com-
parable to other reports. As we did not perform the preopera-
tive core-needle gun biopsy, we performed excision of the be-
nign tumor without knowing of the phyllodes tumor. When  
a patient was diagnosed with a benign phyllodes tumor, on 
permanent biopsy, additional re-excision issues were discussed, 
but most patients chose observation as a clinical course. Our 
previous articles reported a high rate of complete excision that 
was attributable to rich experience with VABB, as well as a  
residual rate of only 5% upon follow-up ultrasonography  
taken at intervals of 3 to 6 months [10,11]. In these cases, the 
‘Watch and Wait’ program was run instead of performing  
immediate surgical re-excision because additional wide local 
excision can be performed later in case recurrence is observed 
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upon active follow-up.
The mean age of patients with phyllodes tumors is 45 years, 

which is approximately 20 years older than the average age of 
patients with fibroadenoma [28]; phyllodes tumors are rare in 
juveniles [25,26] and Latin-American whites [29] and Asians 
[14] have the highest incidence rate. In this study, patients in 
their twenties or thirties accounted for about 82%, with a mean 
age of 31.6 years. This is low compared with findings of other 
reports. It has been reported that phyllodes tumors are equally 
observed in the right and left breast, and that they frequently 
occur at the upper outer quadrant [14]. In this study, the right 
to left ratio was 52:48, and the frequency of tumors in the up-
per outer quadrant was the highest, with 61.4%. It is reported 
that a phyllodes tumor is smooth, well-defined, and as seg-
ment-like as fibroadenoma on mammography, and that it shows 
homogenous internal echo or smooth, well-defined features 
(including cystoma) on ultrasonography. It is reported to be 
difficult to distinguish benign phyllodes tumors from malig-
nant ones on mammography or ultrasonography [30]. In this 
study, BI-RADS categories 3 and 4a were observed in 22 (71.0%) 
and 9 cases (29.0%), respectively, on ultrasonography, mean-
ing it is difficult to distinguish benign phyllodes tumors and 
malignant ones until a biopsy is performed, and that the fre-
quency of category 4a is high even with those diagnosed as 
benign phyllodes tumor. Clinically, phyllodes tumors show 
the appearance of rapid-growing benign nodules, and in some 
cases they suddenly enlarge after having grown slowly for sev-
eral years. Malignant tumors grow more rapidly and are larger 
than benign ones, and sometimes a tumor over 20 cm in size 
is observed. However, such clinical findings cannot be used as 
an index for distinguishing benign tumors from malignant ones 
[15]. In this study, VABB was performed in small nodules, due 
to the characteristics of the procedure, and 67.4% of the nodules 
were 2 cm or smaller, with a mean size of 1.60 cm. The authors 
of this study believe that wide local excision is more appropriate 
than VABB in reducing local recurrence for lesions suspected 
to be phyllodes tumors upon core-needle biopsy; this is the 
case because it is difficult to ensure the tumor is sufficiently 
excised, by VABB, to expect the resection margin to be nega-
tive in cases of large lumps of over 3 cm. However, to conclude 
the clinical outcome of VABB versus conventional surgical  
excision in benign phyllodes tumors, a randomized prospec-
tive study should be performed.

In this study, with a mean follow-up period of 75.9 months, 
local recurrence was observed in 1 case 11 months after VABB, 
giving a local recurrence rate of 3.2%. Taking into account that 
follow-up period was not short, local recurrence rate is consid-
erably low compared to local recurrence rate of conventional 
surgical excision, previously reported as ranging from 10% to 

40%, with a mean value of approximately 15% [14,15]. This 
result, which can be explained by accurate and complete exci-
sion, was achieved via real-time ultrasonographic targeting  
of hypoechoic lesion during the entirety of VABB procedures. 
Consequently, an immediate reoperation may not always be 
required for benign phyllodes tumors diagnosed after VABB. 
In case residual tissues are not observed upon the 3-month 
follow-up ultrasonography, elaborate follow-up is carried out, 
and wide local excision may be performed when recurrence is 
confirmed later. Results from a more prolonged follow-up will 
be reported in the future.

VABB is an effective and safe procedure; it can remove most 
benign lesions in breasts in a short period of time and through 
a small window, without scars or complications. In this study, 
follow-up without reoperation was carried out at intervals of  
3 to 6 months on the 31 lesions of 28 patients definitively diag-
nosed with benign phyllodes tumors, by VABB, for benign  
tumors; these individuals were judged as completely excised, 
without residual tissues on ultrasonography. No cases of local 
recurrence or distant metastasis were observed, with the excep-
tion of 1 case of local recurrence. If benign phyllodes tumors 
are diagnosed and sufficiently excised by VABB, observing the 
clinical course may be considered, rather than performing im-
mediate wide local excision, although more prolonged obser-
vation is necessary.
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