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Background. Breast hematoma is an often underrated and disregarded post-procedural complication in the litera-
ture. Current treatment modalities are comprised of either surgical or expectant therapy, while percutaneous proce-
dures play a smaller role in their freatment. We aimed to examine the efficacy of vacuum-assisted evacuation (VAE)
in the freatment of clinically significant large breast hematomas as an alternative fo surgery.

Patients and methods. We refrospectively analysed patients that underwent breast interventions (surgical and per-
cutaneous), who later developed clinically significant large hematomas and underwent a frial of VAE of hematoma
in our hospital within the period of four years. Patient and procedure characteristics were acquired before and after
VAE. Success of infervention was based on > 50% clearance of hematoma volume and patients’ subjective resolution
of symptoms. All patients were followed clinically and by ultrasound if needed at different intervals depending on the
severity of presenting symptoms.

Results. Eleven patients were included in the study. The mean largest diameter of hematomas was 7.9 cm and
mean surface area was 32.4 cm?. The mean duration of the procedure was 40.5 min. In all patients VAE of hematoma
was implemented successfully with no complications. Control visits showed no major residual hematoma or seroma
formation.

Conclusions. Our results show that VAE of hematoma can be implemented as a safe alternative to surgery in large,
clinically significant hematomas, regardless of aetiology or duration. The procedure carries less risk, stress and cost with
the added benefit of outpatient treatment when compared to surgical freatment.
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Introduction ing, and abnormal scarring. Risk factors for com-
plications include smoking, obesity, larger breasts,
Complications following therapeutic, reconstruc- anticoagulant treatments, and older age.!
tive, or aesthetic breast surgeries as well as percu- Early clinically significant postoperative he-
taneous procedures, both biopsies and excisions, matomas typically develop within the first 12 to
are important considerations for women undergo- 48 hours after surgery.? Immediate reoperation
ing or pursuing these options. In general, the most  is usually indicated in expanding hematomas,
common local complications following routine hemodynamic instability, and jeopardized flap
breast interventions are inherent to the surgery viability.> Less commonly, a hematoma appears
itself e.g. infection, pain, hematoma, delayed heal-  days or weeks after surgery and may be associated
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with minor injury or trauma to the breast, with the
majority identified within the first 14 days. Late
hematomas can also occur and are thought to be
related to direct trauma, clotting disorders, overac-
tivity, and use of intraoperative corticosteroids.*?
Postprocedural hematomas are not uncommon,
yet most of them are small and resolve spontane-
ously. Large, clinically more significant hemato-
mas in the late postoperative period are infrequent.
Symptomatic, painful, or infected hematomas are
treated surgically since hematomas with dense
contents or clots do not drain with needle aspira-
tions or drains are blocked immediately.®

If a clinically significant hematoma does oc-
cur, an evacuation is advised. Expectant manage-
ment is not favoured due to the lengthy nature
of spontaneous liquefaction and discomfort that
patients report, which eventually leads to fibrosis
and distortion of breast tissue.” Surgical manage-
ment is aimed at the rapid decompression of the
closed wound space through exploration, drainage
and establishing haemostasis. After evacuation the
wound is thoroughly irrigated and closed in or-
der to preserve the cosmetic aspect of the breast.®
Percutaneous drainage of the hematoma during
the first 24 hours of hematoma formation might be
challenging, on the assumptions that an organized
clot would have already been formed. Partial lique-
faction occurs 6 to 7 days after the formation of the
hematoma, which is considered as the best interval
for percutaneous evacuation.’

Breast imaging-guided interventions are widely
used in daily practice e.g. core biopsy and vacuum
assisted breast biopsy and excision (VABB and
VABE) to diagnose different types of imaging find-
ings and remove benign or risk lesions. The larger
the needle used for biopsy and the number of cores
obtained, the more likely complications will ap-
pear.! Significant vascular damage is more prob-
able in VABB or VABE procedures.! Recently it was
reported that VABB can be used as a treatment mo-
dality for clinically significant hematoma in patients
with small hematomas less than 4cm in size.® The
effectiveness of vacuum-assisted evacuation of large
breast hematomas has not been previously reported.

In this study we aimed to investigate ultra-
sound-guided vacuum-assisted evacuation (VAE)
of breast hematoma as a safe, viable, time and
resource-sparing treatment modality for larger (>
5 cm) breast hematomas irrespective of aetiology.
This technique could decrease the rate of multiple
operations and eliminate added morbidity of sur-
gery and anaesthesia while yielding satisfactory
therapeutic results.
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Patients and methods
Patients

All VAE of hematomas performed in our institu-
tion between February 2016 and February 2020
were retrospectively retrieved from the regional
picture archiving and communication system
(PACS) and the clinical data of these patients were
also retrieved from the local digital archives. In our
institution, hematomas that do not fulfil the crite-
ria for immediate surgery, cause discomfort and
unsettling symptoms for the patients (considerable
pain, pressure symptoms, local infection and pro-
longed healing) or patients who refuse surgical in-
tervention are offered a trial of VAE of hematoma.
The Chair of the Hospital District waived the need
for written informed consent from the patients due
to the retrospective nature of this study. All clini-
cal investigations were conducted according to the
relevant guidelines and the principles expressed in
the Declaration of Helsinki.

Data collection

The total amount of breast surgeries, VABB and
VABE as well as postoperative haemorrhagic com-
plications requiring surgical intervention were
retrieved from the hospital’s digital information
systems.

All medical records of patient undergoing VAE
procedures were also reviewed and the following
parameters were recorded and included in a data-
base: Age, type of breast procedure, time interval
between previous procedure and VAE of hemato-
ma, symptoms exhibited pre- as well as post-VAE,
medications, comorbidities, size of hematoma and
the estimated residual volume after the procedure,
echogenicity of hematoma at time of VAE, gauge of
the needle used, complications during or after the
procedure and findings at control. The total dura-
tion of the procedure was measured from the time
the patient has entered the ultrasound room until
discharge.

Procedure

In Kuopio University Hospital (KUH), automated
VABB procedures were introduced in 2015. With
experience in VABB, VABE was gradually intro-
duced and consequently evacuation of large he-
matomas was offered as an alternative to surgery.
The procedures were carried out with EnCor™
Breast Biopsy System (BD Bard, Tempe, AZ, USA).
US-guided interventions were performed using
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FIGURE 1. lllustration of a vacuum assisted evacuation of hematoma in patient number 9. Vacuum assisted excision of a discordant lesion (A) at core
biopsy resulted in a palpable painful hematoma. Ultrasound image of the 5.5x4.0 cmn hematoma (B). Complete evacuation of the hematoma with

sparing of hematoma wall (C); Large arrows indicate needle’s shaft and small white arrows indicate hematoma wall

a Logiq E9 class US scanner (GE, Wauwatosa,
Wisconsin, USA) equipped with a 5-15 MHz linear
array transducer. All procedures were performed
by, or under the supervision of, a breast radiologist
with over 25 years of experience in multimodality
breast imaging and interventions. No change in pa-
tients” medications was required. After thorough
local disinfection, application of aseptic measures
as well as the injection of local anaesthetic through
the insertion channel (lidocaine with adrenaline;
max 10 ml) a small skin incision was made. An
EnCor™ 7/10G vacuum needle was then inserted
into the base of the hematoma. The needle’s cut-
ting blade was opened, and continuous suction
was applied until the hematoma emptied and its
walls collapsed (Figure 1). Residual hematomas in
side-pockets were ignored. In the case of incom-
plete hematoma aspiration (less than 50%) due to
large, blocking or hard clots, the blade was used
to fragment the fibrotic tissue through multiple bi-
opsy samples. Sample container was continuously
flushed with saline during the aspiration-fragmen-
tation procedure to avoid blockage, and the con-
tainer would be changed if filled with accumulated
material as needed. The walls of the hematoma
were carefully avoided during any fragmentation
procedure to avoid possible rebleeding. After the
procedure, the area of the breast with hematoma
was manually compressed for at least 10 minutes,
longer, if the patient received anti-coagulants. The
use of a tight sports-brassiere was recommended
for a minimum of 24 hours with compression pads
over the area of the hematoma to prevent rebleed-
ing or major seroma formation. Since 2019 we
continued to provide fully adjustable and flexible
breast compression wraps to all patients. Patients
were then discharged.

Some hematomas were longer than the shaft of
the vacuum needle, thus separate insertions from
opposite sides were implemented to complete the
procedure. Otherwise, procedures were completed
through single insertion.

Success of intervention was based on clearance
of a targeted > 50% of hematoma’s volume, visu-
ally estimated by the operator, patients’ subjective
assessment of symptom resolution and the reso-
lution of hematoma without the need for surgery
during follow-up. All patients were followed clini-
cally and by US if needed at different intervals de-
pending on the severity of presenting symptoms.

Results

During the recruitment period, a total of 1208
breast operations and 358 VABB or lesion excision
procedures were performed. We detected a total
of 44 clinically large hematomas as complications.
Of the 1208 operative patients, 33 had early post-
operative bleeding and had to undergo surgical
evacuation while 8 patients suffered from delayed
hematoma formation. Therefore, the reoperation
rate for early postoperative bleeding was 2.7%
(33/1208) and the rate of late hematomas treated
with VBE was 0.7% (8/1208). On the other hand, of
the 358 patients that have undergone VABB and ex-
cision procedures, 3 patients were later diagnosed
to have clinically relevant hematomas with an inci-
dence rate of 0.84% (3/358).

Altogether 11 consecutive patients who have
been diagnosed with breast hematoma and treated
with the VAE system were included in the analysis.
Patients had a mean age of 59 years (range 38-85)
and their characteristics are presented in Table 1.

Radiol Oncol 2020; 54(3): 311-316.



314

Almasarweh S et al. / Vacuum-assisted evacuation of large breast hematomas

TABLE 1. Characteristics of patients with hematoma

Patient (I;?se) W?;tc:;r:)e* Intervention Medications (iizr:)
1 42 14 BLES Anti-Coagulant 6x4
2 67 1 VABB None 8x4
3 38 36 Surgery None 6x3
4 48 78 Surgery None 6x5
5 49 21 Surgery None 55x3
6 51 34 Surgery Athg':!ggrlﬁg o?]ned 7x6.5
7 84 15 Surgery Anti-Platelet 12x2.5
8 71 597 Surgery None 55x3.5
9 85 51 VABE Anti-Coagulant 5.5x4
10 60 29 Surgery None 20x 5
11 53 22 Surgery None 55x5

* Wait time = number of days between surgical intervention/biopsy and VAE of hematoma;

BLES = breast lesion excision system; VABB = vacuum assisted breast biopsy; VABE = vacuum assisted breast-lesion

excision

TABLE 2. Hematoma characteristics pre- and post-vacuum assisted evacuation

(VAE)
Patient Size pre-VAE Estimated decrease in size STrnE
(in cm) post-VAE (percentage) ymp
1 6x4 > 50% Resolution
2 8x4 > 50% Resolution
3 6x3 100% Resolution
4 6x5 100% Resolution
5 55x3 100% Resolution
6 7%x6.5 80% Resolution
7 12x2.5 70% Resolution
8 55x3.5 90% Resolution
9 5.5x4 100% Resolution
10 20x 5 80% Resolution
11 55x%x5 100% Resolution

Of the 11 participants, 3 patients had hematomas
as complications after percutaneous interventional
procedures and 8 patients after surgeries, of which
5 were reduction mammoplasties. The mean num-
ber of days between the initial intervention and
VAE of hematoma of 10 patients was 30 days with
an outlier of 597 days due to an idiopathic late de-
veloping complicated hematoma in a mastectomy
site after radiotherapy. One of these patients had
a slowly progressive hematoma after VABB and
refused surgical evacuation. Regarding symptoms
prior to evacuation, all patients reported pain,
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45.5% prolonged healing (n = 5), 45.5% mass effect
(n =5), 18.2% infection (n = 2).

Of the ultrasound imaging of the hematomas
taken prior to VAE of hematoma, 7/11 were hypo-
echoic, 1/11 was hyperechoic and 3/11 had mixed
echogenicity. All hematomas underwent unsuc-
cessful aspiration trials with fine needles (G18-23).
The mean duration of the VAE procedure was 40.5
min (range 19-62). One patient was taking aspirin
alone, one aspirin and hydrocortisone, one patient
was taking Warfarin, one patient taking Dabigatran
and one patient taking Apixaban.

One patient had a massive two-sided communi-
cating 20 x 5 and 12 x 4 cm hematoma, therefore in
this analysis, we included only the largest portion.
The mean maximum diameter of the evacuated he-
matomas was 7.9 cm and an average surface area of
32.4cm?. The gauge of the VAE probes was a choice
between 7G or 10G. Most of the procedures were
performed using 7G-sized needles (n = 8) owing
to the larger size of the treated hematomas. Four
patients underwent ultrasound-guided aspiration
of the hematoma cavity due to post-evacuation se-
roma formation 1-7 days after VAE procedure. No
complications were reported post-evacuation or
aspiration procedures.

The parameters before as well as after VAE of
hematoma are depicted in Table 2. All patients
underwent regular follow-up after evacuation.
Upon follow-up, all cases were deemed success-
fully treated with no major hematoma residue or
seroma formation.

Discussion

One of the most common complications in breast
interventions is hematoma formation, which re-
mains grossly underrated and disregarded in the
literature, especially when its frequency is taken
into consideration. Breast hematomas can range
from small mammographically-detected hemato-
mas to large clinically significant hematomas that
can cause severe discomfort to patients. Our results
suggest that Vacuum-assisted evacuation of hema-
toma is a time-sparing, cost-effective and success-
ful method of evacuation for small as well as large
breast hematomas regardless of aetiology.

Our patient population was comprised of both
post-biopsy and post-surgical patients, thus ex-
panding the aetiological factors to not only include
biopsy-induced hematomas. In our study we in-
cluded all consecutive patients treated in our in-
stitution presenting with hematomas of different
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FIGURE 2. Patient number 10 with massive two-sided communicating hematoma freated through separate punctures. Image (A) represents a
panoramic view of the cranial aspect of the 12 cm long hematoma and image (B) represents a panoramic view after the evacuation. Image (C)

represents the caudal 20 cm long hematoma and correspondingly image (D) shows the view after freatment.

sizes. This goes to prove that VAE can be imple-
mented in clinically large significant hematomas.
It is stipulated that percutaneous drainage of acute
hematomas should be attempted between days
7-14 after formation of hematoma, in order to al-
low time for hematoma liquefaction. Moreover,
delayed hematomas, i.e. hematomas developing
6 months or more post-intervention, are always
evacuated surgically.” In our study the wait time
was variable, in that the procedure timing was
not set on a set-point schedule, rather on different
time-intervals regarding date of hematoma forma-
tion. Furthermore, one large delayed hematoma
was evacuated successfully after 597 days (1.64
years), proving that even delayed hematomas can
be successfully treated with VAE of hematoma ir-
respective of duration.

While the true incidence of large clinically sig-
nificant hematomas remains unknown, findings
from this study show that it is relatively uncom-
mon. The treatment of breast hematomas in the
literature is suggested as either surgical or expect-
ant. Both treatment modalities impose certain risks
and added morbidity for the patient. Patients face
problems such as added costs, the ordeal of going
through surgery or stress due to the aesthetic and
psychological impact of the procedure. Moreover,
expectant therapies may pose future diagnostic
difficulties.’

A recent report evaluated the efficacy of the
VABB system in evacuating symptomatic hemato-
mas after VABB excision of benign breast lesions
in 8 patients. Evacuation was successful in all the
cases and no technique-related complications were

observed.® However, the inclusion criteria were
restricted to hematomas observed post-VABB or
VABE and not post-surgical complications, which
limits the patient population on which this tech-
nique can be used. Moreover, 75% (6/8) of hema-
tomas were smaller than 4 cm with a largest maxi-
mum diameter of 5.6 cm. This means that most
clinically significant breast hematomas that are
difficult to handle conservatively were excluded.
The study failed to address whether this technique
could be attempted on larger and more difficult to
evacuate hematomas, which would otherwise need
to be evacuated surgically.

Vacuum-assisted biopsies are also currently im-
plemented as a treatment modality for small palpa-
ble or non-palpable benign or risk lesions, by assur-
ing rapid and complete excision of these lesions to
be better histopathologically evaluated and there-
fore obviating the need for therapeutic surgery or
continuous follow-up.'? Minimally invasive man-
agement of many B3 lesions with VABE continues
to be a suitable alternative to first-line surgical
excision in most cases.’”® In this study, we wanted
to study the efficacy of automatic VABE system in
removing symptomatic clinically significant he-
matomas. Not only are VABE systems faster with
less implications on patients, but the endogenous
vacuum capability, the large bore size as well as the
slicing mechanism of the probe could be used to
evacuate organized hematomas, which otherwise
would be difficult to aspirate percutaneously and
would need surgical drainage and evacuation.

Evacuations were performed immediately up-
on request and without prior scheduling as our

Radiol Oncol 2020; 54(3): 311-316.
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patients presented with acute symptoms and the
procedure offered immediate relief. Furthermore,
most of these patients were discharged immedi-
ately after the procedure. No change in anticoagu-
lant medications were required as the procedures
were quite straightforward without any excision of
fibroglandular breast tissues. The tip of the blade
is very sharp and penetrates even denser tissues
easily, hence special care should be applied in han-
dling the needle inside the hematoma cavity in or-
der not to induce any damage to the cavity walls.
Due to the large size of the needles, we regularly
chose the shortest insertion pathway and used a
combination of local anaesthetic with adrenaline to
reduce any possible bleeding consequences.

The obvious limitations of the study are the small
number of patients and the retrospective nature.
This study needs to be validated on a larger scale
to include more patients with a more controlled
inclusion and outcome criteria. Furthermore, the
volume of the evacuated part of the hematoma was
not measured during the procedure due to the con-
tinuous saline flush used in our practice and could
not be retrospectively accurately verified.

To conclude, this study shows that VAE proce-
dure is a successful, time-conserving, easily im-
plemented interventional treatment modality for
both small and large breast hematomas that would
decrease the morbidity, costs and inconvenience of
repeated surgery.
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