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Introduction

Fibroadenomas (FAs) represent the most common benign
breast tumor discovered in 67 to 94% of all breast biopsies in
women under the age of 20 and is identified in 10% of all
women in their lifetimes.1,2 These are increasingly being
detected in the older age group asmore andmorewomen are
subjected to screening mammography.

However, even after appropriate counselling about the
innocuous nature of these lesions,manyopt for their removal
as these are important sources of anxiety and psychological

concern to patients. In one study by Greenberg et al, it was
reported that between 25 and 75% of patients opt for
excisional biopsy over observation when offered a choice.3

FAs can be removed by open surgery and is one of the
popular options even today. However, it is associated with
certain disadvantages like high costs due to the need for
anesthesia and operating room set-up and inadequate cosm-
esis due to the surgical scar. To overcome these shortcomings
of open surgery, there is a need to look into minimally
invasive options for removal of FAs.
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Abstract Background Fibroadenoma is one of the most common benign breast lesions that is
frequently surgically excised in breast practice.
Aim The aim of this study was to determine the efficacy and safety of ultrasound-
guided (USG) vacuum-assisted excision biopsy (VAEB) of fibroadenoma.
Settings and Design A retrospective observational study.
Methods and Materials A total of 113 patients with 163 fibroadenomas who
underwent USG-guided VAEB under local anesthesia with 7G and 10G probes using
an Encor Enspire equipment were included in the study. The patients were followed up
after 1, 6, and 12 months. The fibroadenomas up to 4 cm were excised as per the U.S.
Food and Drug Administration-approved guidelines of the American Society of
Surgeons for percutaneous removal of benign breast lesions.
Results The percentage of complete excision rate was 98.8% and the most frequent
complication encountered was hematoma including immediate and delayed account-
ing for 3.06%. There were no recurrent lesions in our study.
Conclusion USG-guided VAEB of benign breast lumps can be a safe and effective
alternative to surgical excision and had better patient satisfaction in terms of efficacy
and cosmesis.
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Vacuum-assisted breast biopsies (VABB) were being per-
formed and preferred over core-needle biopsies for diagnos-
tic purposes, but it was only with the availability of the 8G
needles that a larger volume of tissue could be removedwith
ease and this led to the extension of the VABB technology for
complete excision of benign lesions.4,5 In 2002, the U.S. Food
and Drug Administration (FDA) approved the use of VABB for
therapeutic excision of benign breast lesions. VABB has
gained worldwide acceptance and is now considered a safe
and effective alternative to open surgery by both the clini-
cians and the patients given its comparable efficacy in
complete lesion removal, better cosmesis, and day-care
procedure.6,7

In this article, we share our experience with this tech-
nique for therapeutic excision of FAs and evaluate its efficacy
and safety. To the best of our knowledge, to date there are no
studies reported from India evaluating the usefulness of
vacuum-assisted excision biopsy of fibroadenoma (VAEB).

Materials and Methods

Study Design and Participants
This is a retrospective observational study done after ap-
proval from the Institutional Review Board. The patientswho
underwent VAEB between 2017 and 2019 (24 months) with
at least two follow-up visits were included in the study. A
total of 113 patients with 163 FAswere included in the study.
All the patients were given an information booklet about the
procedure.

Inclusion Criteria
Patients with FA less than 4 cm in sizewho opted for removal
were included in the study.

Exclusion Criteria

1. FA more than 4 cm.
2. Imaging and histopathology (HPE) suggestive of phyllodes

tumor.
3. Any high risks like atypical ductal hyperplasia, complex

sclerosing lesions, or flat epithelial atypia/malignant HPE.
4. Patients with FA excised under VAEB but did not have at

least two follow-ups.

Procedure
Vacuum-assisted excision of FA is a day-care procedure done
under local anesthesia. No prophylactic antibiotics were
given. Informed consent was obtained from all the patients
and from the parents if the patient is a minor. The possibility
of bleeding during or after the procedure and a remote
chance of infection was explained.

An Encor Enspire vacuum-assisted biopsy system (BD,
United States) was used to excise the FA in all cases. USG
guidance for the procedure was performed with an Air
Explorer Ultimate (Supersonic, Hologic). A 10G probe was
used for lesions less than 2 cm and a 7G probe was used for
lesions more than 2 cm. In patients with multiple FAs, the
size of the probe was decided based on the size of the largest
lesion to be excised.

Under aseptic precautions, local anesthetic (5mL of 2%
lidocaine and 3 drops of 1/10,000 adrenaline) infiltration of
the skin and the tissue around the target lesion was done
using USG guidance. A 2 to 3mm incision was made, and the
probewas inserted posterior to the lesion and the lesionwas
completely removed under vacuum-assisted excision. The
sample collected in the chamber was sent for HPE. The cavity
was compressed for at least 10minutes post-excision and the
cavity was checked for any residual lesion, active bleeding, or
hematoma. Tight compression bandage was applied, and the
patient was instructed to remove the compression bandage
only after 2 days.

Analgesics were given for 3 days including the day of the
procedure. All the patients were enquired over phone 2 days
after the procedure and during thefirst follow-up at 1month
after procedure about pain and the need for extended
analgesic use. None of the patients except one who had
superficial pectoralis muscle injury needed analgesics
beyond the prescribed days.

All the procedureswere done under either day-care or 24-
hour admission based on the patient’s need. The patients
were kept under observation for 2hours after the procedure,
if done as a day-care to watch for bleeding.

Follow-upwas done at 1month, 6months, and 1 year. The
follow-upwas considered adequate if at least two visits were
completed. All patients underwent ultrasound during fol-
low-up to look for hematoma, residual tumor, or recurrence.

Results

A total of 113 patients and 163 FAwere included in the study.
The mean age was 27.8 years and the mean size of the FA
removed for clinical indication was 2.46 cm. About 23
patients (14.1%) had FA more than 3 cm.

Themaximumnumber of the patientswere in the 20 to 30
age group (68 patients). The youngest patient who under-
went the procedure was 12 years old and the eldest was
50 years. Themaximumandminimum sizes of the FA excised
in our study were 4.0 and 0.6 cm, respectively.

About 41 (32 patients with two lesions and nine patients
with three lesions) patients underwent excision ofmore than
one FA in a single sitting. The maximum number of FAs that
were removed at a single sitting was three. The mean size of
the FA including the smaller ones that were removed during
the excision of the clinically indicated one was 2.14 cm.

Initial complete excision was achieved for 98.8% lesions
(►Fig. 1) Complete excision could not be done in two
patients (1.2%). One was due to bleeding during the proce-
dure that could not be controlled and the other was due to
the location of the FA close to the chest wall (►Fig. 2).

The complications were hematoma that included both
immediate and delayed (up to 2 weeks) and injury to the
pectoralis muscle. No patient had skin injury.

Of the five patients (3.06%) who had hematoma, twowere
immediate and three were delayed (►Figs. 3 and 4). In the
two patients who had bleeding during the procedure, one
was controlled by compression and in the other bleeding
recurred when removal of the residual lesion was
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reattempted and hence the procedure was abandoned. The
residual lesionwas removed in a second sitting as the patient
insisted on complete excision, although the lesion was not
palpable. Three other cases had delayed hematoma in aweek.
None of themwere significant enough for reintervention and
all three were conservatively managed and resolved in the
final follow-up.

One patient had an injury to the superficial fibers of the
pectoralis major and had complaints ofmild pain for 2weeks
post-procedure that was managed with oral analgesics for
10 days.

None of our patients developed infection. None of our
patients developed a significant scar on follow-up.

Discussion

FA is the most common benign breast tumor and usually
occurs in women less than 30 years of age. The natural

history of FA is variable and some of them may regress
with infarction resulting in calcification and hyalinization.8

FAs havemeagermalignant potential and hence conservative
treatment by observation and periodic follow-up is the
norm. The accepted criteria for excision include a size greater
than 2 to 3 cm, symptomatic tumors, or when the diagnosis is
in question such as with the imaging findings of vascularity
or irregular borders on ultrasound. Also, some authors
recommend the removal of the lesion if there is a docu-
mented increase in size by ultrasound measurements or
clinical examination raises the potential for an alternative
diagnosis.8 Though surgical excision is the most popular
option practiced widely, alternative methods like VAEB and
cryoablation are reported to have very good results.9

The rate of residual lesions following VAB excision ranges
between 2 and 38% in various series published to date.6,10–18

This wide variation may be due to multiple factors like the
use of small size probes, the learning curve associated with

Fig. 1 Serial ultrasound images showing complete initial excision with no recurrence on follow-up in a patient who underwent vacuum-assisted
excision biopsy. (A) Lesion immediately prior to the procedure. (B) Lesion being excised under ultrasound. (C) Image immediately post-
procedure documents no residual lesion. (D) Follow-up ultrasound at 1 month shows post-procedural changes. (E) Resolved post-procedural
changes at 6 months follow-up. (F) No residual/recurrent lesion at 1 year follow-up.

Fig. 2 Ultrasound images showing residual lesion at 1 month follow-up in a patient with thin breast who underwent vacuum-assisted excision
biopsy. (A) Lesion immediately prior to the procedure. (B) Lesion being excised under ultrasound. (C) Image immediately at the end of the
procedure shows residual lesion lying in the intercostal space (arrow). (D) Follow-up ultrasound at 1 month shows residual lesion (�).
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the procedure, and the technical improvement in the equip-
ment and the procedure that has evolved over time.

We had complete initial excision in 98.8% of patients that
is similar to the report by Fine et alwho reported a rate of 99%
using 8G needles and 96% with 11G needles.19 The rate of
residual lesion in our study is 1.2%. The use of bigger probes
has universally shown to increase the complete resection
rate.19

The high rate of complete excision in our study may be
attributed to the use of larger gauge needles (7G in amajority

of the lesions), assessment of the lesion in two orthogonal
planes at the end of the procedure to ensure complete
excision and injection of saline into the cavity to differentiate
between hematoma, normal tissue, and residual lesion at the
end of the procedure.

In two of our patients, complete removal could not be
achieved; one was due to the technical difficulty in a small
breast having a small residual lesion that was posteriorly
placed within the intercostal space. Another patient devel-
oped uncontrolled bleeding due to which the procedure was

Fig. 3 Ultrasound images showing bleeding and immediate hematoma formation in a patient who underwent vacuum-assisted excision biopsy.
(A) Lesion being excised under ultrasound. (B) Bleeding with immediate filling up of the cavity as soon as the compression was released post-
procedure to check the operative bed (asterisk). (C andD) Follow-up ultrasound at 1month in orthogonal planes showing no residual hematoma.

Fig. 4 Serial ultrasound images of late hematoma formation in a patient who underwent vacuum-assisted excision biopsy. (A) Lesion
immediately prior to the procedure that was excised. (B) Lesion being excised under ultrasound. (C) Image after 10minutes of compression post-
procedure documents no hematoma. (D) Follow-up ultrasound at 1 month shows delayed hematoma distending the cavity (asterisk). (E)
Spontaneous resolution of the hematoma with no residual lesion at 2 months follow-up. (F) No recurrence at 1 year follow-up.
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abandoned, and the residual nonpalpable lesion was re-
excised at a later date at the patients’ request with no residue
after the second procedure.

Although VAEB is a minimally invasive procedure that has
been approved by the FDA, United States in 2002, the
National Institute of Care and Excellence, UK in 2006, and
the American Society of Breast Surgeons in 2008 for excision
of benign breast lesions, it does have few minor complica-
tions. The complications reported in the literature have been
hematoma formation, injury to skin or chest wall, vasovagal
attacks, and infection.6,10–20

Post-procedure hematoma is the most common compli-
cation. In most of the patients, it can be controlled with
adequate compression and does not require any interven-
tion. Fine et al reported an incidence of 13% for delayed
hematoma formation and on table bleeding in 2% patients
but none required intervention.19 In our study also, hemato-
mawas the most common complication seen in five patients
(3.06%) with none requiring intervention except in one case,
in which the procedure had to be abandoned. The other
patent developed hematoma immediately post-procedure
within 2hours and was managed with compression. The
other three patients experienced this complication within
10 days after the procedure that was due to noncompliance
to the postoperative care instructions and excessive strenu-
ous work by the ipsilateral arm. All of the patients were
managed conservatively, and no further intervention was
required. The hematoma resolved within 6 weeks on the
follow-up USG.

Skin and chest wall injury are among other complications
that might occur, especially when excising lesions in close
proximity to these structures. Only one patient (0.6%) had
superficial pectoral musclefiber injury in our group that was
managed conservatively. This was probably due to the saline
separation technique used by us to make the skin and chest
wall lie farther from the lesion at the beginning and during
the procedure.

We did not have any patients with skin injury, infection,
and vasovagal attacks. There is a small percentage of these
complications reported in the literature, 0.7% for skin injury,
2.4% for infection, and 2% for the vasovagal reaction.5,21,22

One of the rare complications reported is pseudoaneur-
ysm—arteriovenous fistula from a superficial arteriole of the
breast.23

We followed up patients at 1month, 6months, 1 year, and
2 years to look for any recurrence. In a study done by Ding
et al, it was concluded that in follow-up after 1month, it may
be difficult to assess complete excision due to residual cavity
formation and was advised to have follow-up after
3 months.24

Although not all patients had both 6 months and 1 year
follow-up, they had at least one of them to be included in the
study. In our study, none of them had a recurrence. Not all
studies have mentioned the recurrence rates. In a study by
Buğdaycı et al, the incidence of recurrence was 15% and the
recurrence was reported only after 6 months and some of
them increased enough for re-excision on follow-up for
3 years.18 Yao et al in their largest series of over 2,000 lesions
reported a residual/recurrence rate of 5%.21

There could be several factors for these varying results.
First is the improvised technique with higher gauge needles
being used for excision. Second, most of the studies have
followed up the area in a 1 day/2 to within a week, when it is
difficult to differentiate between hematoma and the residual
lesion. We followed up our patients at 1 month so that the
treatment changes and the hematoma had resolved by that
time and a true recurrence can be assessed. Also, we changed
the sample notch to half for the smaller residual lobulations,
especially in the case of irregular lesions that might grow
later and cause recurrence.

While Thurley et al reported a rate of 85% for patient
satisfaction and 94% for the procedure being recommended
to others, Park et al reported rates of 97 and 98%, respective-
ly.7,25 Although no questionnaire was offered or recorded
from our patients, all had good cosmesis with 4mm incision
scar and were satisfied with the procedure.

Park et al in his study of over 11,000 VAB procedures in
which 46.6% was excision of FA concluded that VAB excision
of FA is a safe procedure and would replace surgical excision
in the management of benign breast lesions.26

Our study shows that USG-guided VAB excision of benign
breast lumps can be a safe and effective alternative to

Fig. 5 Photographs showing the appearance of vacuum-assisted excision biopsy incision (A) immediately post-procedure (arrow). (B) The
minimal scar at 1 month (arrowhead).
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surgical excision and is also better tolerated by the patient as
it is performed as a day-care procedure under local anesthe-
sia. The procedure also has yielded better patient satisfaction
in terms of efficacy and cosmesis (►Fig. 5).

Limitation of Our Study

The maximal follow-up in many patients available is
6 months. Grady et al reported that most of the recurrences
were seen after 6months.16 Thismay be one of the reasons to
have nil recurrence rates in our study where many patients
did not turn after a 6-month follow-up.

Conclusion

USG-guided VAEB of benign breast lesions offers a safe,
effective, and a day-care alternative to open surgery for
FAs. It is a very effective procedure with minimal complica-
tions and is better tolerated by the patient and has yielded
better satisfaction in terms of efficacy and cosmesis by the
patients.
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