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Abstract

We present a patient with hematoma formation secondary to
anticoagulation therapy for upper extremity thromboses following
implant-based breast reconstruction. This case illustrates that first-line
ultrasound has limited utility in diagnosis when used on a breast with
an implant, and cross-sectional imaging must be completed if high

clinical suspicion is present. The prompt recognition and management
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of hematomas is critical to avoid secondary complications.
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Introduction

Implant-based breast reconstruction has become increas-
ingly popular in recent decades, but it is not without compli-
cations, among which is postoperative breast hematoma [1-3].
While few risk factors have been elucidated regarding surgical
technique or implant characteristics, anticoagulation therapy
can increase bleeding risk and may be associated with breast
hematoma formation [4-6]. Unfortunately, anticoagulation
therapy is unavoidable in some cases. Here, we describe a case
report of hematoma formation secondary to anticoagulation
therapy for upper extremity thromboses following implant-
based breast reconstruction. This case illustrates that first-line
ultrasound has limited utility in diagnosis when used on a breast
with an implant, and cross-sectional imaging must be complet-
ed if high clinical suspicion is present. The prompt recognition
and management of hematomas is critical to avoid secondary
complications.

Case report

A 58-year-old female with a history of prediabetes
(HbA1c=6.2%), hypertension, hyperlipidemia, and obesity
(BMI=33) developed a large hematoma in her reconstructed
breast during anticoagulation therapy for right upper extrem-
ity thromboses following implant-based breast reconstruction.
Four years prior, the patient presented to the breast imaging
clinic with a palpable left breast mass. She underwent diagnos-
tic mammography, which confirmed the presence of a 1.8 cm
irregular mass in the left breast, as well as pleomorphic micro-
calcifications in the right breast spanning 13 cm. Biopsy of the
suspicious areas revealed triple-negative invasive mammary
carcinoma with medullary features in the left breast (cT1N1),
and ductal carcinoma in situ in the right breast (grade 3, ER+,
PR+). The patient underwent neoadjuvant chemotherapy, fol-
lowed by right-sided mastectomy with sentinel lymph node
biopsy and left-sided lumpectomy with axillary lymph node
excision. Left-sided radiation was successfully completed, and
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Figure 1: On postoperative day 13, the patient developed right upper extremity pain and swelling. Venous Doppler
ultrasound of the region was notable for acute obstruction (arrow) of the axillary vein (A) and obstruction of
| indeterminate age (arrow) in the right internal jugular vein (B). )
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Figure 2: One week after DOAC initiation, the patient presented to the emergency department with painful swelling
| (arrow) of the right reconstructed breast.
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Figure 3: Ultrasound of the right reconstructed breast revealed a complex fluid collection (arrows) posterior to the
| patient’s silicone implant. ‘
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Figure 4: CT of the chest revealed a large heterogenous hematoma (arrow) without extravasation measuring 14.7
x 4.8 x 14.4 cm posterior to the implant (*).

Figure 5: Interventional radiology performed CT-guided percutaneous drain placement (red arrow) for clinical
management of the right breast hematoma (yellow arrow) posterior to the implant (*).

Figure 6: Repeat CT scan of the right reconstructed breast revealed an evolving fluid collection (yellow arrow)
surrounding the implant (*) with increased fat stranding and skin thickening (red arrow).
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the patient was initiated on endocrine therapy. There was no
evidence of residual disease.

Two years after her right-sided mastectomy, the patient
elected to undergo two-stage breast reconstruction with pre-
pectoral placement of a tissue expander. The postoperative pe-
riod was uncomplicated, and expansion was successful. Breast
reconstruction was completed eleven months later, with re-
placement of the right-sided tissue expander with a permanent
silicone implant, right-sided fat grafting, and left-sided masto-
pexy. On postoperative day thirteen, the patient notified her
surgical team of pain and swelling in her right upper extremity.
A venous Doppler ultrasound was ordered at that time, but the
patient was unable to present for the study until postoperative
day 40 due to extenuating circumstances. Ultrasound revealed
acute obstruction of the axillary vein with prominent right
shoulder collaterals; obstructions of indeterminate age were
visualized in the internal jugular vein, brachiocephalic vein, and
brachial vein at the mid-arm (Figure 1). She was sent to the
emergency department. Hematology was consulted, who rec-
ommended direct oral anticoagulant (DOAC) therapy; she was
prescribed 15 mg rivaroxaban BID for 21 days, to be followed
by 20 mg rivaroxaban daily for 3 months. One week following
DOAC initiation, the patient returned to the emergency depart-
ment with painful right-sided breast swelling. Exam was notable
for significant swelling and induration concerning for seroma or
hematoma formation (Figure 2). Breast ultrasound demonstrat-
ed a complex fluid collection that was unable to be fully charac-
terized given its positioning posterior to the implant (Figure 3).
Subsequent CT of the affected area revealed a large, heteroge-
nous right chest wall hematoma measuring 14.7 x 4.8 x 14.4 cm
without signs of active extravasation (Figure 4). The patient was
admitted for observation. Overnight the patient’s hemoglobin
dropped from 11.2 g/dL to 10.1 g/dL, but she remained clinical-
ly stable. Due to the risk of active bleeding, DOAC therapy was
suspended, despite repeat venous Doppler ultrasound showing
unchanged clot burden within the right upper extremity. The
patient was discharged. At a follow-up appointment one week
later, the patient continued to have significant right breast pain,
however, physical exam remained stable. She was admitted to
the hospital for definitive management with hematoma evacu-
ation. Given that operative management would require implant
removal, the patient opted for drain placement with the inter-
ventional radiology team (IR), who placed a 14 Fr pigtail drain
with immediate return of 20 cc thick, bloody output (Figure
5). The drain was removed one week later. Unfortunately, she
continued to have bloody output from the former drain site
and reoccurrence of pain in the reconstructed breast, prompt-
ing rehospitalization 18 days following drain removal. Repeat
CT showed evolution of the periprosthetic fluid collection with
increased fat stranding and skin thickening (Figure 6). The pa-
tient was taken to the operating room for implant removal and
capsule washout. Cultures of the hematoma grew methicillin-
resistant Staphylococcus aureus and Enterobacter. She received
three days of intravenous antibiotic therapy with vancomycin
and cefepime before being discharged with a 7-day course of
ciprofloxacin and doxycycline.

Discussion

Post-mastectomy breast reconstruction has become in-
creasingly common in recent decades. An estimated 40-60%
of mastectomy patients elect to undergo reconstruction, the
majority of which are implant-based [1,2]. Despite its popular-
ity, implant-based reconstruction is not without complications,

with a cohort study estimating the 10-year complication risk
to be 68.1% [3]. One of the well-documented complications of
implant-based breast reconstruction is hematoma formation.
Although overall incidence after implant-based reconstruction
is relatively low at 1-3%, prompt recognition and appropriate
management is critical to avoid severe secondary complica-
tions: skin flap necrosis, infection, hemorrhagic shock, implant
displacement, or capsular contracture [7-9]. Most hematomas
are diagnosed within the first week after implant-based recon-
struction, however, the mean time of diagnosis is 37 days post-
operatively with some hematomas not presenting until years
after surgery [4,5,10-12]. Key symptoms of breast hematomas
include breast swelling, pain, and overlying ecchymosis de-
pending on etiology. However, painful breast swelling accompa-
nies various other causes of fluid collection in the breast aside
from hematoma, including seroma, abscess, or malignancy. As
such, diagnosis is reliant on imaging studies, physical exam find-
ings, and pertinent medical history. Ultrasound is typically the
first-line imaging modality when there is concern for breast he-
matoma, which will appear as a hypoechoic or heterogenous
mass. In patients with implants, however, identifying a suspect-
ed hematoma can be challenging depending on its location.
The implants appear as an anechoic mass within an echogenic
envelop; given silicone’s density, the ultrasound waves are ob-
scured as they pass through the dense implant, impairing visu-
alization of the area posterior to the implant [13-15]. In such
cases, cross-sectional imaging with MRI or CT is necessary. In
the acute setting, CT confers added benefit by ruling out active
bleeding if no contrast extravasation is present within the fluid
collection [16]. The majority of postoperative hematomas occur
secondary to inadequate hemostasis during surgery, with most
bleeding attributed to vessels in the pectoralis muscle or axilla
[4,7]. While no correlation has been found between the risk of
hematoma formation in regard to surgical technique or implant
characteristics, anticoagulation therapy within the periopera-
tive period has been associated with higher risk of transfusion
following implant-based reconstruction [4-6]. Further, antico-
agulants may be an independent risk factor for breast hema-
toma formation outside of the postoperative period, with some
reporting formation of spontaneous breast hematoma while on
DOAC therapy [17,18]. Recent surgery and the need for DOAC
therapy likely both played a role in hematoma formation in our
patient. Interestingly, a recent cohort study shows that, among
patients being treated for venous thromboembolism, rivarox-
aban carried a greater risk of bleeding compared to apixaban
and warfarin [19]. It is unclear whether the use of a different
DOAC agent could have mitigated our patient’s risk for hemato-
ma formation. Management of breast hematoma varies based
on size and symptom severity. The majority of hematomas can
undergo conservative management, spontaneously regressing
over a few months [20]. However, large hematomas, such as
that in our patient, often require operative management [7].
In the absence of active bleeding, percutaneous drainage or
vacuum-assisted evacuation may be an appropriate alternative
to surgery, providing symptom relief while preserving the im-
plant [21-23]. This approach was initially attempted for our pa-
tient who wished to forgo surgery. Unfortunately, percutaneous
drainage was not curative, and the patient eventually required
implant removal and breast pocket washout.

Conclusion

This report presents a patient who developed a large he-
matoma posterior to her breast implant while on anticoagula-
tion therapy for upper extremity thromboses after breast re-
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construction surgery. It demonstrates the need for multimodal
imaging for diagnosis, as first-line ultrasound has limited effi-
cacy in visualizing tissue posterior to implants. Additionally, it
elucidates the need for further research comparing the efficacy
of operative evacuation versus percutaneous drainage for the
management of large breast hematomas.
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