
Open Journal of Radiology, 2017, 7, 95-102 
http://www.scirp.org/journal/ojrad 

ISSN Online: 2164-3032 
ISSN Print: 2164-3024 

DOI: 10.4236/ojrad.2017.72011  June 15, 2017 

 
 
 

Efficacy and Safety of Ultrasound Guided 
Vacuum-Assisted Excision of Fibroadenomas:  
A Systematic Review 

Tajudeen A. Wahab1*, Botond K. Szabó2, Maher Jumah1, Dalia Elfadl1, Kasim Behranwala3,  
Inga Chen1 

1Elm Breast Care Centre, Department of Surgery, King George Hospital, Barking, Havering and Redbridge University Hospitals 
NHS Trust, London, England 
2Elm Breast Care Centre, Department of Radiology, King George Hospital, Barking, Havering and Redbridge University Hospitals 
NHS Trust, London, England 
3Department of Surgery, Wycombe Hospital, High Wycombe, England 

           
 
 

Abstract 
Background: Ultrasound-guided, vacuum-assisted excision [UGVAE] of fi-
broadenomas is an emerging minimally invasive procedure. UGVAE is being 
increasingly employed by breast radiologists and surgeons. It has been ap-
proved for this use since 2006 by the National Institute for Health and Clinical 
Excellence in the UK. The aim of this systematic review is to evaluate the effi-
cacy and safety of this procedure based on the up to date available evidence. 
Methods: A comprehensive literature search of the Cochrane library, Med-
line, Embase, PubMed, Google scholar, Trip-database, Internet, and the ref-
erence lists of relevant articles was performed. We searched for literature with 
sizeable cases of therapeutic vacuum-assisted excision of fibroadenomas. All 
prospective studies with more than 20 study participants were screened. The 
study quality was assessed using the Grading of Recommendations Assess-
ment, Development, and Evaluation [GRADE] approach. All were in English. 
Results: Of the four case series that fulfilled the inclusion criteria there were 
516 patients in which 520 procedures were performed. Overall complete exci-
sion rate was 89.4%. In two of the studies, this was 100% when the lesions 
were less than 1.5 cm but reduced to 61% when between 1.5 and 2 cm. Most 
common significant complication was bleeding with 2 cases of pneumothorax. 
None of the studies can be regarded as high quality going by GRADE ap-
proach. Conclusion: Within the limit of the current published case series, 
UGVAE appears to be an effective and safe procedure for excision of small fi-
broadenomas of less than 15 mm in size. A well designed case control study or 
randomized controlled trials with a sufficient sample size is needed to further 
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assess its safety, effectiveness and more importantly, patients’ satisfaction es-
pecially in larger sized fibroadenomas. 
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Ultrasound-Guided, Vacuum-Assisted Excision, Benign Breast Disease,  
Fibroadenoma 

 

1. Introduction 

Breast fibroadenomas (FA) are a common cause of a benign discrete palpable 
lump in females [1]. They are relatively more common in patients aged between 
15 and 35 years. They often present as a painless mobile breast lump which are 
discovered incidentally in the majority of cases by the patients themselves. They 
can also be discovered during investigations for other breast conditions or dur-
ing routine screening imaging or examination. They may either remain static, 
continue to grow or decrease in size. Some do disappear especially after meno-
pause [2]. There is no clear cut clinical evidence that a simple fibroadenoma be-
comes malignant but there are reports of foci of breast cancer, especially LCIS, in 
some excised FA [3]. Patients with complex fibroadenomas had a significantly 
greater risk of breast cancer than those with simple ones [4]. This may be either 
in the index breast or the contralateral. A retrospective review of 2062 image 
guided core biopsy proven FA by Sander and Sara [5] found only 12 cases 
[0.58%] that demonstrated atypia, in situ or invasive cancer either within or ad-
jacent to the FA. 

Traditionally, diagnosis of FA is established through triple assessment, which 
includes clinical evaluation, imaging (ultrasound scan [USS], mammogram or 
Magnetic Resonance Imaging [MRI]) and pathology (core biopsy or fine needle 
aspiration cytology [FNA]). If the diagnosis is confirmed to be a simple FA, treat-
ments include conservative treatment in the form of reassurance with no need for 
further attendance in most patients, further follow-up and imaging or surgical ex-
cision, especially in older patients (>35 years), large size (>3 cm) or complex FA. 
Based on their study, Dixon et al. [6] found conservative management of FA safe 
and acceptable to the majority of patients under the age of 40 years. 

With improved resolution and image quality of ultrasound machines, the 
current national guideline for managing patients with breast symptoms in the 
UK considers it unnecessary to biopsy a FA in patients younger than 25 years of 
age if the ultrasound examination reveals a solid lesion with benign features (e.g. 
ellipsoid shape, wider than tall, well-defined outline with smooth edges, fewer 
than four gentle lobulations and homogeneous internal structure) [7]. 

When excision is indicated, either based on the multidisciplinary team (MDT) 
recommendation or patient’s preference, open surgical excision remains the gold 
standard. There are ongoing efforts to develop minimally invasive techniques 
(MIT) that will be effective, safe, cosmetically acceptable and cost effective as a 
replacement for open excision. Available MIT includes ultrasound-guided high- 
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intensity focused ultrasound (HIFU) [8], interstitial laser ablation [9], cryothe-
rapy [10] and ultrasound-guided vacuum biopsy system [11]. The latter was ap-
proved by the UK National Institute for Clinical Excellence (NICE) [12] in 2006 
based on the available literature then.  

The aim of the present paper is to perform a systematic review of the up-to- 
date studies on the efficacy and safety of ultrasound-guided vacuum-assisted bi-
opsy system in excision of FA. 

2. Literature Search and Synthesis 

A comprehensive literature search of the Cochrane library, Medline, Embase, 
PubMed, Google scholar, Trip-database, and the Internet was conducted. We 
also searched the reference lists of relevant articles .We combined the MeSH 
terms “vacuum-assisted” “breast biopsy” “excision biopsy” “needle biopsy”, “fi-
broadenoma”, “breast fibroadenoma”,  

Forty-eight (48) records from the literature were identified. These were fur-
ther screened by two of the authors to select those that meet the inclusion crite-
ria. The third author is involved in case any disagreement. Data was extracted 
from the included studies for analysis.  

The quality of the available evidence was graded according to the Grading of 
Recommendations Assessment, Development, and Evaluation (GRADE) ap-
proach. In “GRADE” observational studies and case series/case reports are by 
default graded as low quality and very low quality respectively [13]. 

Data was extracted from the four studies that met the inclusion criteria listed 
below. They were all prospective case series with no randomized controlled trials 
(RTC) identified in the search.  

2.1. Inclusion Criteria 

• Study type-RCT, meta-analysis or case series. 
• Publication-English. 
• Breast lesion treated-Fibroadenoma. 
• No of subjects-Minimum of 20. 
• Mode of diagnosis-Mammogram+/-USS+/-MRI with FNA or core biopsy. 
• Length of Follow up-Minimum six months. 
• Primary outcome-Excision rate, complications were recorded. 
• Secondary outcome-Recurrence Rate. 
• Imaging at follow up-Yes. 

2.2. PRISMA Flow Diagram [14] (Figure 1) 

Four studies met the inclusion criteria [15] [16] [17] [18]. There were a combined 
total of 516 patients who had had excision of 520 fibroadenomas performed with 
the use of an ultrasound-guided vacuum assisted biopsy device. The patients’ age 
ranged from 17 - 91 years while the size of the treated fibroadenomas ranged from 
5 - 60 mm (average 11.8 mm). All had preoperative ultrasound, mammogram or 
combination of the two and preoperative cytology or tissue diagnosis. 
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Figure 1. PRISMA flow diagram for systematic review of the ‘Efficacy and Safety of Ultrasound Guided Vacuum-Assisted 
Excision of Fibroadenomas. 

 
The technical detail of the procedure is not significantly different between 

different studies. It consists of an ultrasound guided localization of the lesion 
followed by infiltration of a local anesthetic agent. A skin incision measuring a 
few millimeters is made to accommodate the biopsy needle. The mammotome 
needle gauge 8 G, 10 G or 11 G is introduced and positioned below the lesion. 
The suction mechanism in the biopsy device sucks the lesion into the needle 
chamber where the knife cuts a fragment of it. The biopsy fragment is sucked 
out of the needle and collected for histology. The aim is to remove the lesion in 
fragments until it is completely removed as confirmed by ultrasound. Pressure is 
applied to the lesion site for 5 - 10 minutes for hemostasis and the skin incision 
covered with sterile dressing. The procedure time ranged from 10 - 60 minutes. 
The main contraindications for vacuum-assisted biopsy includes allergy to 
anesthetic agent and reduced coagulation especially with an INR more than 2.5 
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in patients on Warfarin. Antiplatelet therapy with either aspirin or clopidogrel 
can be continued because the cardiovascular risk of stopping them may out-
weigh the risk of bleeding and hematoma arising from the procedure [19].  

A complete excision of the FA was achieved in 465 out of 520 cases (89.4%). 
In two of the studies where data were available, complete excision rate was 100% 
(87/87) when the lesion was less than 1.5 cm [17] [18], but reduced to 61% when 
they were between 1.5 and 2 cm (50/82) [17] [18]. 

Apart from the size of the fibroadenoma, other commonly cited reasons for 
incomplete excision or abandoning the procedure were hemorrhage and loca-
tion of the FA. In the whole series, there were 12 (2.3%) cases of significant he-
morrhage. Pietrzyk G. et al. [15] recorded 4 cases of profuse bleeding that re-
quired additional pressure, anti-hemorrhagic drugs and 24 hours observation 
while Polom K. et al. [16] recorded 2 cases of heavy hemorrhage with a surgical 
revision needed in one of them. There were four lesions measuring between 1.51 
and 2cm that could not be resected because of bleeding [18]. 

Pietrzyk et al. [15] in their analysis of factors that may account for incomplete 
excision noted that only the size of the tumor was significant. The location of the 
lesion in the breast, (para-fascia and subcutaneous, quadrant localization) and 
the operator had no effect on the completeness of the excision [15]. Polom K et 
al. [16] however were unable to remove a 5 mm FA because of its para fascial 
location and two others because of the combination of the similar para-fascia 
location and the large sizes. 

Other significant complications included severe ecchymosis in 13 out of 113 
patients that resolved [17] and two cases of pneumothorax that were managed 
conservatively without the need for chest drainage. Pain, minor skin bruise, mi-
nor bleeding and hematoma were not regarded as being significant. There were 
no reported cases of infection. 

The histology of the resected 365 specimen from 3 case series where reported 
confirmed FA in 324 (88.7%), 27 other benign lesions, 2 cases of invasive breast 
cancer and 2 pre-invasive cancer (lobular carcinoma in situ, lobular carcinoma 
in situ +FA). 

3. Discussion 

Percutaneous large core biopsy is established as a reproducible and reliable al-
ternative to open surgical biopsy [20]. Vacuum-assisted biopsy systems have 
been used in USA since 1995 for breast biopsies and its superiority over tradi-
tional 14 gauge needle core biopsy in eliminating the need for multiple inser-
tions, reducing false negative results and epithelial displacement is also well es-
tablished [21]. It is particularly useful in biopsy/excision of small lesions of in-
determinate nature (B3), areas of microcalcification, inconclusive histology or 
discordance on needle core biopsy. It was cleared by the U.S. Food and Drug 
Administration (FDA) to be used in excision of FA in 2003. Open surgical exci-
sion of FA, when indicated remains the gold standard. 

Excision of a FA may be needed if it is growing in size, patients older than 35 
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years; it is large enough to distort the breast shape, when a phyllodes tumor 
cannot be definitely ruled out or because of patient’s request or anxiety. Gener-
ally in terms of size, FAs are excised in the UK only if larger than 30 mm, other-
wise they are observed. Some of them do regress and may disappear while others 
may remain static or grow in size.  

The included studies in this review are of low quality as per GRADE [13] cri-
teria, being mostly case series with potential for bias and confounding factors. 
The combined studies demonstrated that vacuum assisted excision appeared safe 
and effective in excising small fibroadenomas (<15 mm) with the complete exci-
sion rate approaching 100%. Complete excision rate is reduced to 61% with sizes 
between 1.6 and 2 cm, and to 0% when larger than 2 cm. This makes UGVAE 
ineffective in most situations where a FA needs to be removed in the modern 
day breast surgery practice. Fine et al. [22] reported a high success rate excision 
of benign breast lesions up to 3 cm including but not limited to FA. FA treated 
with UGVAE is prone to recurrence. Grady et al. [23] recorded an overall recur-
rence rate of 15% (8/52) with an actuarial recurrence rate of 33% at 59 months 
following treatment. These were exclusively in lesions that measured more than 
2 cm at initial presentation, necessitating further treatment or long-term sur-
veillance. UGVAE was considered inappropriate for FA greater than 2 cm in 
diameter because of the greater chance of recurrence [20]. The mechanism of 
recurrence of an apparently completely excised lesion appears to be regrowth of 
retained fragments not detected by ultrasound at the time of excision [20]. 

The most common serious complication was hemorrhage which was signifi-
cant in 2.3% of cases with some needing additional measures to stop the bleed-
ing. This included blood transfusion, overnight admission and a case of surgical 
revision. There were two cases of pneumothorax. 

4. Conclusion 

This systematic review suggests that UGVAE is safe and effective in the excision 
of smaller FA, but there is no evidence of its effectiveness when FA size is ap-
proaching 20 mm or over. There is no published good quality study that com-
pared open versus UGVAE excision of FA. A well designed case controlled or a 
randomized control is needed to demonstrate the safety and effectiveness of 
UGVAE especially those larger than 2 cm when ordinarily excision may be con-
sidered. 
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