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Acellular dermal matrix used for lumpectomy cavity volume
replacement mimicking as breast cancer recurrence: a case report
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Abstract: Acellular dermal matrix (ADM) has been used as a soft tissue replacement since its introduction
in 1994. There is an emerging practice of filling the defects during breast conservation surgery (BCS)
exclusively with diced ADM. A 57-year-old female with no family history of malignancies presented to our
institution after undergoing left breast lumpectomy and sentinel lymph node biopsy for early stage left breast
cancer at another facility in December 2019. Final histopathology revealed a low grade Invasive Ductal
Carcinoma of the left breast of TNM stage pT1cNOMO, Estrogen/Progesterone receptors were positive,
HER-2/neu was negative and the resection margins were negative for malignancy or atypia. Genetic profiling
revealed high risk of recurrence and accordingly she received adjuvant chemotherapy and radiotherapy and
was maintained on hormonal therapy. Six months after surgery, a surveillance chest computed tomography
(CT) showed a 5.7 cm x 3.5 cm x 2.7 cm mass with a lobulated margin in the vicinity of the resected tumor
in left breast and residual disease or recurrence could not be ruled out. Clinical examination did not reveal
any suspicious ipsilateral breast mass, or pathological skin/nipple changes. Focused left breast Ultrasound
(US) at the same time showed a 7.7 cm x 2 cm x 4.4 cm artificial appearing mass with a smoothly marginated
border and swirling debris at the site of the previously resected malignancy. We contacted her surgeon and
learned that in fact the patient had undergone the new procedure of lumpectomy cavity volume replacement
with diced ADM. The literature on imaging features of ADM remains limited and imaging diagnosis of
ADM remains largely based on clinical history and short-term follow-up. Therefore, ADM has increasingly
become a differential consideration in diagnostic imaging, following reconstructive breast surgeries. This
case describes the radiological features 6 months after using diced ADM in immediate reconstruction after
BCS. These findings remain diagnostically challenging for radiologists and surgeons. Definitive diagnosis

relies on clinical correlation.
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Introduction The role of ADM in these procedures is only to support

Acellular dermal matrix (ADM) has been used as a soft the implant and provides no volume replacement. Yet, a

tissue replacement since its introduction in 1994 (1).
In breast surgery, ADM is used in more than 75% of

recently published prospective study including 120 patients

described filling the defects during breast conservation

immediate tissue expander reconstruction procedures to
support the implant (2).
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surgery (BCS) exclusively with diced ADM and demonstrated
satisfactory short-term results for selected patients (3).
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Figure 1 Chest computed tomography with intravenous contrast.
Findings: In the upper inner quadrant left breast a lobulated
margined mass seen (arrows) measuring 5.7 cm x 3.5 ecm x 2.7 cm

(Surgical clips noted along the medial edge).

The literature on imaging features of ADM remains
limited and imaging diagnosis of ADM remains largely
based on clinical history and short-term follow-up (4).

Therefore, ADM has increasingly become a
differential consideration in diagnostic imaging, following
reconstructive breast surgeries. When such patients present
with a palpable area of concern, the challenges encountered
in differentiating imaging features of ADM from recurrent
or developing disease are similar to those faced with fat
necrosis or suture granulomas (5-8).

This report describes the radiological findings in a
case of ipsilateral breast mass after 6 months from BCS
that was initially interpreted as a breast mass suspicious
for recurrence. This case is one which highlights clinical
presentation and radiological features of the new technique
ADM in breast reconstruction following lumpectomy and
elucidate imaging findings.

We present the following article in accordance with
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/abs-20-93).

Case presentation

The patient is a 57-year-old female, her past medical
history is significant for chronic iron deficiency anemia,
hypertension and dyslipidemia and her family history is
negative for malignancies. She was diagnosed with early left
breast cancer in November 2019 and underwent left breast
lumpectomy and sentinel lymph node biopsy in December
2019 in Seoul, South Korea. Final histopathology revealed
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a low grade Invasive Ductal Carcinoma of the left breast of
TNM stage pT1c NO M0, Estrogen/Progesterone receptors
were positive, HER-2/neu was negative and the resection
margins were negative for malignancy or atypia.

She presented to Cleveland Clinic Abu Dhabi (CCAD)
in the United Arab Emirates in January 2020 for adjuvant
treatment. She had few details regarding her operative care
at presentation.

Genomic profiling revealed high risk of recurrence,
accordingly, she received four cycles of adjuvant
Doxorubicin (60 mg/m?/dose intravenous every 21 days)
and Cyclophosphamide (600 mg/m?/dose intravenous
every 21 days) followed by four cycles of Paclitaxel
(175 mg/m?/dose intravenous every 21 days), then
maintained on Letrozole (2.5 mg daily). During her
surveillance work up six month after initial treatment, chest
computed tomography (CT) showed a 5.7 cm x 3.5 ¢cm
x 2.7 cm mass with a lobulated margin in the vicinity of
the resected tumor in left breast and residual disease or
recurrence could not be ruled out (Figure I).

Clinical examination did not reveal any suspicious
ipsilateral breast mass, or pathological skin/nipple changes.
Focused left breast ultrasound (US) at the same time
showed a 7.7 cm x 2 cm x 4.4 cm artificial appearing mass
which has a smoothly marginated border and swirling debris
at the site of the previously resected malignancy (Figure 2).

In light of this, we were in contact with her local surgeon
in Seoul and learned that in fact patient had undergone the
new procedure of lumpectomy cavity volume replacement
with diced ADM. The imaging findings were then
interpreted as being consistent with this procedure. Follow
up 3 months later unveiled stable clinical and radiological
findings in ipsilateral breast, and the plan is to follow her up
every 6 months (Figure 3).

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient.

Discussion

ADMs are soft tissue matrix grafts created by a process
that results in decellularization but leaves the extracellular
matrix intact. This matrix provides a scaffold upon and
within which the patient’s own cells can repopulate and
revascularize the implanted tissue. Its utility has been
demonstrated in various reconstructive techniques,
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Figure 2 Ultrasound of left breast. Findings: At the lumpectomy site at 9:00 o’clock in corresponding with a mass like area in the left

breast on the recent computed tomography of the chest, there is a 7.7 cm x 2 cm x 4.4 cm artificial appearing mass which has a smoothly

marginated border and swirling debris (arrows). This is at the site of the previously resected malignancy in the left breast.

June 2020
Completed
Chemotherapy
and started on
Radiotherapy.
Outcomes July 2020
November were no Breast US and
2019 January 2020 reportable communication
Left breast Presented to complications with her
mass observed our institution and compliance surgeon
and biopsy for adjuvant with treatment justified the CT
showed cancer treatment regimen findings
December February 2020 July 2020 October 2020
2019 Started Chest CT Follow up
Surgery in adjuvant showed showed stable
South Korea. Chemotherapy. suspicious mass clinical and
Outcomes were Outcomes at lumpectomy radiological
recovery with were no bed findings in
no reportable ipsilateral
complications. complications breast
Pathology and compliance
confirmed with treatment
adequate regimen

excision with
clear margins

Figure 3 Time line of the case presentation.

particularly in burn, abdominal wall, and breast
reconstruction (1,9,10). Another advantage of ADM is that
it is composed of cells that are resistant to radiation and
have already been applied irradiation (11).

ADM can be classified as human, porcine, or bovine
ADM, depending on the source (12).

When using ADM for reconstruction in breast surgery,
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the most common short-term complications are seroma
formation (11%) and inflammation without infection which
is called Red Breast Syndrome (RBS) in (2-6%) of cases
(13-15). RBS is a delayed-type hypersensitivity reaction that
rarely occurs in the setting of ADM and characterized by
erythema that occurs directly over the ADM (16,17).
Ultrasonographic features of implanted ADM when used
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as supporting structure for implants are nonspecific and
may include a heterogeneous yet predominantly hypoechoic
mass with indistinct margins with or without nodularity
corresponding to the palpable area of concern (4).

This manuscript is important as it highlights that this
is a new procedure that is being offered at some centers
following lumpectomy, and to date, there is very limited
data on using ADM for volume replacement after BCS.

A recently published prospective study from South
Korea enrolled 120 breast cancer patients with mean age
(51.7) years undergoing BCS and volume replacement
procedure with ADM. The authors of that study described
using immediate diced ADM filling, and concluded the
safety of this new approach. In that series, the overall
complications rate was (20.5%) until 6 months follow-up
and most frequently included seroma, hematoma, RBS and
fat necrosis. Reoperation rate was (8.5%), and explantation
of ADM was indicated in (1.7%) patients due to RBS
and hematoma. The cosmetic and overall satisfaction
questionnaires showed that more than 90% of the patients
were strongly satisfied with the results of that reconstructive
procedure (3).

Our patient and her primary surgeon did not report any
short-term complications following the procedure.

There are no long-term follow up studies of this
technique unfortunately and the impact of this technique on
local recurrence rates is unknown. The additional cost and
long-term cosmetic results have not been described.

We have no experience with this technique at our center
(CCAD) and it is not one that is used widely in the United
States. It is important to be aware that it is being performed
at some centers globally. Further, there are few reports of
the early breast imaging features of this technique. The case
highlights the characteristic imaging features which can
be useful to others who encounter patients who undergo
similar procedures to facilitate their care. The pitfalls of
this case report include providing care in multiple centers
and using a rather new reconstructive procedure without
detailed description to aid continuation between treating
centers.

The diagnostic imaging challenges that can sometimes
come with excluding a malignant process from fat
necrosis are quite similar to that experienced in excluding
malignancy from ADM. In similar cases, clinical correlation
helps increase confidence in imaging diagnosis (4).

The overall prognosis of this case is good based on the
early stage of her disease, adequate surgery, tumor biology
and compliance to adjuvant treatment regimens.
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Conclusions

This case describes the radiological features 6 months
after using diced ADM in immediate reconstruction after
BCS. These findings remain diagnostically challenging for
radiologists and surgeons. Definitive diagnosis relies on
clinical correlation.
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