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Objective To explore the influence factors in hematoma formation after removing benign breast
lesions with an ultrasound-guided vacuum-assisted system.

Methods A total of 232 females with 312 benign breast masses received excisional biopsy with ultrasound-
guided vacuum-assisted system. The pathology of patients, results of hematoma development and outcome, influence
factors for hematoma occurrence (nodule size, nodule location, number of nodule, breast shape, menstrual period,
efficacy time of bandage, and application of hemostatic agents during the procedure) were recorded.

Results  Pathologic examination revealed fibroadenomas in 138 lesions, fibroadenosis in 127 lesions,
intraductal papillomas in 39 lesions, inflammatory change in 4 lesions, retention cyst of the breast in 3 lesions,
and benign phyllodes tumor in 1 lesion. Thirty hematomas were observed in patients (9.6%). Finally, 97.0%
hematomas were absorbed completely within 6 months follow-up. The incidence rates of hematoma were increased
by 24.7%, 10.0%, 63.2%, 13.9% in the nodule diameter larger or equal to 25 mm group, removal of larger or
equal to two nodules once time from one patient group, menstrual period group, and larger and loose breast group,
respectively (all P<0.05). However, the incidences were decreased by 60.6% in the bandage performed for 12-24
hours or beyond 24 hours group (P<0.05). The multiple logistic regression models revealed that nodule size
(¢’=15.227, P<0.001), number of nodule (y’=7.767, P=0.005), menstrual period (y’=24.530, P<0.001), and
breast shape (¥’=9.559, P=0.002) were independent risk factors associated with hematoma occurrence, but
efficacy time of bandage was a protective factor associated with hematoma occurrence.

Conclusion The occurrence of hematoma after the minimally invasive operation was associated with

nodule size, number of nodule, menstrual period, breast shape, and efficacy time of bandage.
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HE epidemiologic statistics showed that 60% of

all women would develop benign breast diseases

during their adult lives.! Notably, benign breast

mass is the most common benign breast diseases,
including fibroadenoma and fibrocystic disease. Although
benign breast diseases have little impact on occurrence of
breast cancer, it increases psychological burden of patients
and decreases quality of life. Therefore, it is necessary to
pay special attention to diagnosis and treatment of benign
breast mass. Furthermore, treatment of benign breast mass
involves in technique of minimally invasive breast biopsy
system, including vacuum-assisted percutaneous excisional
biopsy, endoscopic lumpectomy, cryotherapy, et al.*> As
we known, ultrasonography (US) has been the primary
device of diagnosis as well as treatment of benign breast
mass. To a large extent, the widespread application of US is
ascribed to its accuracy and noninvasive.® Combined with
the advances in US technology, more and more minimally
invasive operation has been explored. During the recent
years, a growing interest has been placed on the application
of ultrasound-guided vacuum-assisted hand-held device for
removal of benign breast lesions.” ® Clinical data obtained
from human study demonstrate the efficacy of ultrasound-
guided vacuum assisted systems in excisional biopsy of
benign breast lesions.’*! In addition, the results of long-term
follow-up of ultrasound-guided vacuum-assisted systems
excisions are comparable to conventional methods.'? One
of major complications after minimally invasive operation
is hematoma, which involves in limiting the utility of
ultrasound-guided vacuum-assisted systems in benign
breast mass. However, the concrete influence factors and
mechanism of hematoma induced by vacuum-assisted systems
are unknown.

In the present study, we evaluated the experiences of
ultrasound-guided vacuum-assisted systems in treating
benign breast masses, detected the complete excision and
hematoma rates of ultrasound guided vacuum-assisted
systems. Importantly, we have designed to investigate the
influence factors for hematoma formation after the procedure.

PATIENTS AND METHODS

Patients

In this prospective study for exploring the influence factors
in formation hematoma, a total of 232 female patients with
benign breast mass received percutaneous excisional bi-
opsy with ultrasound-guided vacuum-assisted system were
selected in the center of Chinese People’s Liberation Army
General Hospital from May 2013 to May 2015. The present
study received approval from our institution’s ethics
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committee. Furthermore, all patients enrolled into the
study were required to sign the informed consent document
before the research. Among them, 312 benign breast le-
sions from 232 patients were detected and classified by
ultrasound on the basis of the American College of Radi-
ology Breast Imaging Reporting and Data System (ACR
BI-RADS).'® The mean largest diameter of the lesions was
1.7 £ 1.6 (range 0.4-3.0) cm. Except for category 2 and 3
lesions, category 4a or 4b lesions were further confirmed to
be benign by core needle biopsy.

Ultrasound examination and imaging characteristics
The 7-gauge EnCor® system (SenoRx, Allso Viejo, CA) was
used for ultrasound-guided vacuum-assisted system.
Siemens Acuson Sequoia 512 ultrasound system (Acuson,
Mountain View, CA) with a 15L8w linear array probe was
used.

The involvement of ultrasound in examining lesions
was performed by one doctor who specialized in breast
imaging. The purpose of a careful breast ultrasound exam
before excisional biopsy is to assess location and diameter
of lesions. Furthermore, insertion site for probe to the
lesions was definite, and the site was decided according to
the shortest distance from lesions, including surrounding of
areola, edge of breast or armpit.

Ultrasound-guided vacuum-assisted breast excisional
biopsy procedure

The protocol for ultrasound-guided vacuum-assisted breast
biopsy has been previously described in detail.? Firstly,
anesthesia was performed before biopsy procedure. A total
of 10 ml 1% lidocaine containing a 1:100 000 mixture of
epinephrine was administrated into the cutaneous layer,
mass around lesions and insertion course of probe. It is
important to increase the safe distance between the mass
and lesions. Secondly, probe was introduced into the
breast through an about 5-mm skin incision, and then
probe approached to lesions under real-time ultrasound
visualization guidance. For avoiding damage to sur-
rounding vessels and masses located near the lesions,
probe was injected into the bottom or the side of lesions,
and tubular sampling groove was pointed to lesions. The
specimens were automatically sucked into tubular sam-
pling groove through negative pressure. To remove the
lesions completely, angle of probe was adjusted and
sufficient surrounding normal breast tissue was extracted
by rotating probe. The size of lesion taken out was about
(0.3-0.5 cm)x(1.8-2.0 cm) for each time. The completion
of lesions excision was determined by real-time ultrasound
guidance. After blood was removed by vacuum-assisted
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hand-held device,
incision site of lesions was performed for approximately
10-15 minutes to stop bleeding. No residual lesions and
obvious blood were existed after an ultrasound exami-

manual compression to the skin

nation, and then skin incision was dealt with a sterile
elastic bandage for 24-48 hours. The pathological diagnosis
was made according to postoperative paraffin pathological
examination.

Follow-up visits

After 24-48 hours of the procedure, patients were required
to have the first follow-up visit with ultrasound examination
to assess the extent of hematoma development. Thereafter,
follow-up visits were occurred at 1, 3, and 6 months after
the procedure with ultrasound examination. In addition,
the potential variables including nodule size, nodule
location, number of nodule, breast shape, menstrual period,
efficacy time of bandage, and application of hemostatic
agents during operation were evaluated.

Statistical analysis

Statistical analyses were performed using SPSS 13.0
(SPSS Inc., Chicago, IL, USA). Descriptive statistics were
generated for all variables. Continuous normal distribution
variables were shown as mean % standard deviation (SD),
and categorical variables were shown in their occurrence
frequency. Chi-square tests were performed to extract
the significant risk factors associated with hematoma
occurrence. A multiple logistic regression analysis with
backward stepwise selection method was used to identify
independent risk factors that were associated with
hematoma occurrence. P<0.05 was considered statistically
significant.

RESULTS

Pathological results

The age of 232 patients was 15-57 years (mean age
29.4£5.4 years). The mean largest diameter of the 312
benign breast lesions was 1.7+1.6 cm (range 0.4-3.0 cm).
Pathological examination revealed fibroadenomas in 138
(44.2%) lesions, fibroadenosis in 127 (40.7%) lesions,
intraductal papillomas in 39 (12.5%) lesions, inflammatory
change in 4 (1.3%) lesions, retention cyst of breast in 3
(1.0%) lesions, and benign phyllodes tumor in 1 (0.3%)
lesion.

Hematoma development and outcome
After the first follow-up visit, 30 hematomas which mean
diameter was not less than 10 mm were observed in pa-
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tients (9.6%). Among these hematomas, the diameters of
3 hematomas were greater or equal to 30 mm. At the
second follow-up visit, 21 hematomas were absorbed
completely, and the rest 7 hematomas were also disap-
peared in 3 months of follow-up. After 6 months of the
procedure, only 1 residual hematoma was seen, the size
was about 0.9 cmx0.8 cm (Table 1).

Influence factors for hematoma occurrence

The major influence factors for the procedure induced
hematoma as follows: (1) Nodule size, the incidence rate
of hematoma in the nodule maximum diameter greater
or equal to 25 mm group was significantly increased by
24.7% compared with the nodule maximum diameter
less than 25 mm group (P<0.001); (2) Nodule location,
the incidence rate of hematoma in the nodule located
into the areola depth or the side of glands group was
obviously increased by 7.2% compared with the nodule
located other parts of the areola group (P=0.091); (3)
Number of nodule, the incidence rate of hematoma of
the removal of greater or equal to two nodules once time
from one patient who had more than two lesions was
markedly increased by 10.0% compared with the exci-
sion of single nodule from one patient (P=0.005); (4)
Menstrual period, compared with the non-menstrual
period, the incidence rate of hematoma was significantly
increased by 63.2% in the menstrual period (P<0.001);
(5) Breast shape, the incidence rate of hematoma was
obviously increased by 13.9% in the larger and loose
breast group compared to the small and compact breast
group (P=0.002); (6) Efficacy time of bandage, the in-
cidence rate of hematoma was markedly decreased by
60.6% in the bandage performed for 12-24 hours or
beyond 24 hours group compared to the bandage per-
formed less than 12 hours group (P<0.001); (7) Ap-
plication of hemostatic agents during operation, com-
pared with the non-drug group, the incidence rate of
hematoma was decreased by 1.1% in the application of
hemostatic agents group (P=0.951) (Table 2).

Table 1. During the indicated follow-up period, the number of
residual hematoma with different diameters [n(%), n=30]

Diameter of hematoma (mm)

Follow-up visit

1.1-2.0 2.1-3.0 3.1-4.0 >4.0
24 hours 22(73.3) 5(16.7) 2(6.7) 1(3.3)
One month 4(13.3) 3(10.0) 1(3.3) 1(3.3)
Three months 0(0) 0(0) 1(3.3) 1(3.3)
Six months 0(0) 0(0) 0(0) 1(3.3)
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Table 2. Univariate anlaysis of influence factors associated with hematoma occurrence
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Hematoma 5
Factors Case number x P
Occurrence (n) Not occurrence (n)

Nodule size (mm) >2.5 28 9 19
15.227 <0.001

<2.5 284 21 263

Nodule location Areola depth or the side of glands 58 9 49
2.855 0.091

Other parts of the areola 254 21 233

Number of nodule >2 210 27 183
7.767 0.005

Single 102 3 99

Menstrual period Yes 7 5 2
24.530 <0.001

No 304 25 279

Breast shape Larger and loose 52 11 41
9.559 0.002

Small and compact 260 19 241

Efficacy time of bandage <12 18 12 6
(h) 64.743 <0.001

>12 294 18 276

Application of hemostatic Yes 116 12 104
0.004 0.951

agents No 196 18 178

The multiple logistic regression models revealed that
the nodule size [odd ratio (OR)=18.78, 95% confidence
interval (Cl): 4.84-72.82, P<0.001], number of nodule
(OR=4.85, 95% CI: 1.16-20.26, P=0.030), menstrual
period (OR=130.63, 95% CIl: 143.5-1189.38, P<0.001)
and breast shape (OR=7.24, 95% CI: 1.92-27.31,
P=0.003) were independent risk factors associated with
hematoma occurrence. Specially, the efficacy time of
bandage was a protective factor associated with hematoma
occurrence (OR=0.012, 95% CI: 0.003-0.054, P<0.001).

DISCUSSION

With the great progress in the diagnosis and treatment
of benign breast diseases, more and more attention has
been placed on the use of minimally invasive breast biopsy
system.* One kind of remarkable equipment is vacuum-
assisted system with ultrasound guidance. Ultrasound
guided vacuum-assisted system was employed for removal
of benign breast lesions during recent years.'*¢ Notably, the
previous studies have confirmed that ultrasound guided
vacuum-assisted system is an effective, safe method with
satisfactory cosmetic outcomes for removal of benign breast
lesions.'”*® However, one coin has two sides. Potential
failures of ultrasound guided vacuum-assisted system were
mainly due to complications after operation, which limit its
widespread application in managing breast diseases. And the

major complication of the operation is hematoma. The
present study showed that the incidence rate of hematoma
was 9.6%, which is similar to the result of Vargas et al**
and less than the incidence rate reported by Povoski et al.?
Meanwhile, we further investigated influence factors for
hematoma formation.

We demonstrated that multiple factors, including the
nodule size, nodule number, breast shape, menstrual
period, and efficacy time of bandage during the operation,
were involved in hematoma formation after the procedure.
The nodule size, number of nodule, menstrual period, and
breast shape were independent risk factors associated with
hematoma occurrence. Specially, efficacy time of bandage
was a protective factor associated with hematoma occur-
rence. For nodule size, with the increase in nodule size,
bleeding area could be enlarged as a result of increase in
operation residual cavity as well as abundance of
surrounding blood vessels adjunct to the lesions, and then
leading to the occurrence of hematoma. About nodule
location, the arteries suppling blood to the areola area or
the sides of glands were more vulnerable to be damaged
during the operation. For number of nodule, the more
nodules, the more needle tract and residual cavity lead to
insufficient oppression, which increase the chance of
hematoma with the decrease in the blood viscosity and
clotting Moreover, we advice patients to avoid menstrual
period to undergo mass excision as far as possible. In
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addition, there were two factors involved in formation of
hematoma for patients with larger and loose breast; on the
one hand, inadequate oppression to operative region due
to cushion of the gland, on the other hand, insufficient time
for compression as result of the greater degree on gland
movement. As the results showed in this study, the
incidence rate of hematoma was markedly reduced with
extension of bandage time.?* Understanding of the factors
influencing hematoma formation is beneficial to master
operation indications.

In the current study, complete absorption of hema-
tomas was shown to occur in 97.0% of patients within 6
months after surgery with the minimally invasive breast
biopsy system, which demonstrated efficiency and safety of
the system.

To explore the extent and range of removal under the
ultrasound guidance, a total of 312 benign breast lesions
were immediately monitored from all directions by real-time
ultrasound imaging. To prevent tissue and
recurrence, the mean diameter of excision could be larger
ranged from 1 to 2 mm than that of the lesions. Our result
showed that there were not only no residual tissue and
recurrence, but also no deformation and subsidence of
breast formed within 6 months after the procedure. It is
speculated that the range of excision plays a crucial role in
formation of hematoma. In addition, the accuracy of
ultrasonic resolution was considered an important element
for distinguishing the normal from diseased tissues.
Meanwhile, the less duration of procedure also lowered the
chance of hematoma.

In conclusion, the ultrasound guided vacuum-assisted
systems is feasible, safe, high successful for removal
biopsy of benign breast lesions. Importantly, the incidence
of hematoma was associated with nodule size, number of
nodule, menstrual period, breast shape, and efficacy time
of bandage.

residual
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