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Abstract

Background With the extensive application of autologous

fat grafting (AFG) to the breasts, postoperative complica-

tions such as breast lumps attract high attention. Breast

lumps greatly reduce patient satisfaction and bring mental

stress. However, there are few detailed reports about

minimally invasive treatment strategies for breast lumps

after AFG. Our study aimed to investigate the effectiveness

of the vacuum-assisted breast biopsy (VABB) system for

patients with lumps after AFG.

Materials and Methods We retrospectively reviewed 37

patients with breast lumps between April 2015 and January

2019. The characteristics of patients and breast lumps were

analyzed. Breast lumps were classified into four types,

including cystic, solid, complex and calcification. The

vacuum-assisted breast biopsy (Mammotome and Encor)

was performed for the patients with lumps after AFG. The

efficacy, safety, complications and patient satisfactions

were recorded during postoperative follow-up periods.

Results Under the guidance of ultrasound, the breast lumps

could be thoroughly and accurately excised by the vacuum-

assisted biopsy system. No patient experienced breast

infections or major complications requiring treatment.

Hematoma was observed in only 2 patients and gradually

resolved without any special management. With a median

follow-up of 29 months, no recurrence was observed.

Furthermore, there were no statistical differences in dura-

tion of the procedures and complications between the two

VABB systems. All the patients recovered well and were

satisfied with the cosmetic outcome.

Conclusion The vacuum-assisted breast biopsy system can

be used as an effective and minimally invasive approach

for the surgical management of lumps after AFG.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

Breast augmentation with autologous fat grafting (AFG)

was first reported by Bircoll in 1987 [1]. In 2009, the

American Society of Plastic Surgeons (ASPS) announced

that autologous fat grafting can be used for breast aug-

mentation after the safety and efficiency was proven by

Coleman et al. [2, 3]. During the next 10 years, the tech-

nology has developed rapidly [4]. Autologous fat grafting

to breasts is an easy day-case procedure, leaves minimal

scars and creates no foreign body reactions [5]. Nowadays,
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breast augmentation by AFG is widely performed not only

in plastic surgery clinics for healthy women but also as a

reconstructive surgery for breast cancer patients after

mastectomy [6–9].

However, with the extensive applications of breast

augmentation with AFG, a range of reported postoperative

complications such as breast lumps, fat necrosis, infection

and hardness attract high attention [10]. Breast lumps are

one of the most common complications after AFG, which

affects the further application of this technology in the field

of breast plastic surgery. Previous studies revealed that

breast lumps were observed in about 8–25% of the patients

[9, 11]. Breast lumps significantly reduce patient satisfac-

tion and cause physical or psychological discomfort. Thus,

it is urgent to develop efficient strategies to manage these

complications. Unfortunately, there are few detailed

reports about minimally invasive treatment strategies for

breast lumps after breast augmentation with AFG.

The minimally invasive biopsy system, such as Mam-

motome and Encor, is a vacuum-assisted breast biopsy

system (VABB) that can be used for diagnostic biopsy and

management of breast disease [12–16]. It is an effective

tool to completely excise benign breast lesions such as

fibroadenoma and obtain enough suspicious malignant

tissues for pathological diagnosis with minimal invasion.

Recently, the vacuum-assisted breast biopsy system has

been demonstrated to be an effective tool to treat other

breast diseases, such as breast abscesses, accessory breast

and benign gynecomastia [14, 17]. However, there are few

studies on its application in resecting breast lumps after

augmentation with AFG.

In this study, we investigated the clinical efficacy of the

VABB system in patients with breast lumps after AFG.

Materials and Methods

Patients

Thirty-seven patients who had noticed breast lumps after

AFG were recruited retrospectively at the first affiliated

hospital of Jinan University between April 2015 and Jan-

uary 2019. A detailed medical history and thorough phys-

ical examinations were performed, and none of the patients

had a significant past history or chronic illness. The present

study was approved by the ethics review board of the first

affiliated hospital of Jinan University. The breast lumps

were classified into four types according to ultrasound

results: cystic lumps, complex lumps, solid and calcifica-

tion lumps. Cystic lumps contained only oily components

and solid lumps contained almost all solid components,

whereas complex lumps consisted of mixed oily and solid

components. Calcification lumps were defined as those

with widespread calcification of the capsule or compo-

nents. Breast lumps were detected using ultrasound and

categorized according to the Breast Imaging Reporting and

Data System (BI-RADS). The location, size, number and

nature of the lumps were recorded and analyzed.

Main Equipment

The Mammotome biopsy system with an 8G probe

(Johnson & Johnson Corp., New Brunswick, NJ) and the

EnCor biopsy system with a 7G probe (EnCor�, SenoRx,

Aliso Viejo, CA) were used in the present study. Ultra-

sound (ALOKA, IPE-1701B, Tokyo, Japan) was applied to

guide the location of breast lumps.

Procedure of the Treatment with the Vacuum-

Assisted Breast Biopsy System

The location of breast lumps was marked under preopera-

tive ultrasound guidance. The patient was placed in a

supine position on the operating table with arms abducted.

After local anesthesia (1% lidocaine or 1% procaine con-

taining a 1:100,000 mixture of epinephrine) was injected to

the excision site and around the lumps, a 5-mm skin inci-

sion was made that was positioned either anterior to the

axillary line or just inferior or lateral to the identified

lesions. Under ultrasound monitoring, the probe was

positioned beneath the lumps, completely removing the

lump as well as a small section of the surrounding tissues.

Vacuum suction was performed especially for those cystic

or complex lumps where necessary. The procedure was

completed when the ultrasound confirmed no residual

lesions. Manual compression and pressure bandage wraps

were applied over the wound for 48 h to minimize the

occurrence of hematomas. Paraffin sections (4 lm) of

removed tissues were stained with hematoxylin and eosin

(H&E) for histopathological assessment. Pathological

diagnosis was verified by two different pathologists.

Follow-up

The first follow-up visit occurred 3 days after the mini-

mally invasive surgery to evaluate complications. All

patients were seen in the out-patient clinic 3 months and

6 months postoperatively, and ultrasound examinations

were conducted to evaluate whether there were any resid-

ual or recurrence in the breasts. All patients were advised

to undergo clinical follow-up with routine evaluation every

6 months thereafter.
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Statistical Analysis

In this study, SPSS 20.0 (SPSS Inc, Chicago, IL) was used

for statistical analysis. Data were expressed as the

mean ± SD. Student’s t test and Chi-square test were

applied to analyze the statistics between groups, and a

p value\ 0.05 was considered statistically significant in all

cases.

Results

Characteristics of Patients and Lumps

The median patient age was 29 years, median lump size

was 2.3 cm, and median number of lumps was four. The

median time from breast augmentation surgery to lump

diagnosis was 13 months. The prevalence of each lump

type was as follows: cystic in 4 patients (11%), complex in

9 patients (24%), solid in 18 patients (49%) and calcifi-

cation in 6 patients (16%). Among the 37 patients, 4 (11%)

patients were classified as BI-RADS grade 2, 20 (54%) as

BI-RADS grade 3 and 13 (35%) as BI-RADS grade 4

(Table 1).

The breast lumps were classified into four types

according to ultrasound results (Fig. 1). The median lump

size was 1.8 cm for the cystic type, 2.6 cm for the complex

type, 2.3 cm for the solid type and 3.0 cm for the calcifi-

cation type. Cystic lumps tended to be smaller compared to

the other types. The mean number of lumps per patient was

4 for the cystic type, 6 for the complex type, 5 for the solid

type and 3 for the calcification type. The formation of

calcification type was longer than the other types (Table 2).

All Patients were Cured by the Vacuum-Assisted

Breast Biopsy System with No Serious

Complications

The Mammotome biopsy system was applied in 17 patients

and the Encor system was used in 20 patients. There were

no statistically significant differences between the two

systems according to the mean age and the mean size of the

lesions. Furthermore, there was no significant difference in

the duration of the procedures between the two systems. In

addition, there were no serious complications. No patient

experienced breast infections or major complications

requiring treatment. Hematoma was observed in 2 patients

and gradually resolved without any special management

during the follow-up period (Table 3). Both systems were

effective and safe to completely remove the breast lumps.

All patients recovered well and were satisfied with the

cosmetic results. Final pathological examination results

reveal that all the lumps were benign and the majority of

the lumps were diagnosed as granulomatous inflammation,

fat necrosis and calcification.

Patient Follow-up

Postoperative evaluation was made by both the patients and

the surgeons at follow-up visits. Patient satisfaction,

recurrence, hematomas, infection and scar were evaluated.

The 3-day postoperative follow-up examination showed

that the wound scars were small with no infection. The

ultrasound examinations, which were performed at

3 months after the operation, revealed that all the preop-

erative lesions had been removed accurately and thor-

oughly. However, with a median follow-up of 29 months,

breast lumps were observed in 2 patients in novel locations,

which were different from the preoperative locations. Both

the two patients refused further excision of the new lumps.

Incision scars were nearly invisible 6 months after the

procedure. All the patients recovered well and were satis-

fied with the cosmetic outcome. After the 6-month follow-

up, most of the patients underwent annual routine

evaluations.

Discussion

In this study, the clinical efficacy of vacuum-assisted breast

biopsy systems in treating breast lumps after augmentation

with AFG was retrospectively investigated. We found that

both the two vacuum-assisted breast biopsy systems,

Mammotome and Encor, could thoroughly remove the

lumps without serious complications. To our knowledge,

this is the first time that the application of the VABB

system to resect breast lumps after AFG has been reported.

Table 1 Clinical characteristics of patients (n = 37)

Age (y) 29

Size (cm) 2.3

Number 4

Time from AFG (months) 13

Type of lumps

Cystic 4 (11%)

Complex 9 (24%)

Solid 18 (49%)

Calcification 6 (16%)

BI-RADS

2 4 (11%)

3 20 (54%)

4 13 (35%)
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The VABB system could be a novel, safe and effective

technique for minimally invasive excision of breast lumps

after AFG.

Various complications have been reported to be related

to AFG to the breasts, including lumps, fat necrosis, per-

sistent pain, infection, hardness and hematomas. Breast

lumps after AFG are thought to be formed as a result of

inflammatory reactions and fibrosis of the injected fat,

followed by the occurrence of fat necrosis. If the necrotic

fat is not completely absorbed, a hard capsule may form

around it, creating a solid lesion; if the central component

becomes necrotic and liquefies, this may result in the for-

mation of complex or cystic lesions [16, 18]. Furthermore,

Fig. 1 Four types of breast

lumps after autologous fat

grafting. a Cystic type.

b Complex type. c Solid type.

d Calcification type

Table 2 Characteristics of breast lumps (n = 37)

Median size (cm) Median number Median time from AFG (m) BI-RADS classification

2 3 4a

Cystic 1.8 4 10 4 0 0

Complex 2.6 6 22 0 6 3

Solid 2.3 5 13 0 12 6

Calcification 3.0 3 27 0 2 4

Table 3 Comparison between the two different vacuum-assisted

biopsy systems (n = 37)

Mammotome Encor Total

Number of procedures 17 20 37

Mean age (y) 28 29 29

Mean size (cm) 2.0 2.5 2.3

Mean procedure duration (min) 47 43 45

Complications

Hematomas 1 1 2
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solid-type lumps may gradually change into calcification

type. Thus, in the present study, the breast lumps after

breast augmentation with AFG were classified into cystic,

solid, complex and calcification lesions [19, 20].

Traditional methods used to manage lumps after AFG

include fine-needle aspiration, liposuction and lumpectomy

[19, 21–24]. Fine-needle aspiration was usually performed

to treat cystic lumps, and most of the lumps disappeared

after aspiration. However, cystic lumps recurred because

fluid accumulated within the capsules. Liposuction was

used to treat complex and solid breast lumps for about

10 years. It provides minimally invasive treatment for

these lumps that were formerly removed by lumpectomy,

leaving only a 5 mm scar. However, if the capsule is hard,

big or heavily fibrous, it may be difficult to remove the

lesion entirely. Lumpectomy was performed to treat cal-

cification-type lumps, which have a widespread calcified

capsule surrounding them. However, even inframammary

or periareolar incisions could leave an obvious scar.

The minimally invasive VABB system is a diagnostic

tool that can be performed under ultrasound guidance. It

can accurately locate and obtain enough tissue for histo-

logical diagnosis. Furthermore, it is also a therapeutic tool

which can completely excise lesions with minimal inva-

sion. In our study, it is the first time that VABB systems

were performed to treat the lumps after AFG. Compared to

fine-needle aspiration and liposuction, the VABB system

could completely resect the capsules. Compared to the

lumpectomy, the VABB system could resect multiple

lumps, leaving invisible scars.

The ultrasound-guided VABB system can also cause

some postoperative complications, of which hematoma is

the most common. Fortunately, most lumps after AFG were

with inadequate blood supply. Thus, in our study, only 2

patients developed hematomas that gradually resolved

without special management. The two systems used in our

hospital differ in the size of the probe, with the Mammo-

tome system using an 8G probe and the Encor system using

a 7G probe. Both systems could completely remove the

lumps with good cosmetic outcomes. Furthermore, there

was no significant difference in the duration of the proce-

dures between the two systems, suggesting that using the

ultrasound-guided VABB system to remove the lumps after

AFG is feasible and safe.

However, not all breast lumps after AFG are suitable for

VABB system. Excessively large lumps or lesions under

the pectoralis major muscle are difficult to remove com-

pletely using the VABB system. For these patients,

lumpectomy or extended lumpectomy is a better choice.

Conclusions

In conclusion, this is the first time that the use of VABB

system in the resection of breast lumps after AFG has been

reported. We demonstrated that the VABB system is an

effective and safe approach for the surgical management of

lumps after AFG, improving the accuracy and complete-

ness of excisions and providing a significant cosmetic

outcome for well-selected patients. Further studies are

encouraged in this area. Moreover, the long-term thera-

peutic effects require further confirmation with a large-

scale clinical trial and long-term follow-up.
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