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INTRODUCTION
Small, nonptotic breasts require volume replacement 

(VR) for oncoplastic breast conservation when more than 
20% of the breast is excised.1 VR is performed with local 
chest wall perforator flaps (LCWPF) or thoracodorsal 
artery (TDA) flaps.2 Although LCWPFs result in minimal 
patient morbidity compared with TDA-based flaps, they 
supply less tissue. LCWPFs also have difficulty reconstruct-
ing peripheral areas of the breast [eg, the upper inner 
quadrant (UIQ)], where the distal end of the flap must 
be used, which is often thin and lacks volume.3 In central 
areas of the breast, LCWPFs can be folded on themselves 
to reconstruct a defect, which is difficult in areas distant 
from the perforator, where the majority of the flap cannot 
reach.

Recently, surgeons have described a bioabsorbable 
implant composed of polylactic acid and six titanium 
clips, which is placed into the lumpectomy bed, facilitat-
ing fibrous tissue ingrowth and maintenance of breast 
contour.4 We reasoned that combining this implant with 
an LCWPF might allow us to reconstruct defects that 
might otherwise require a mastectomy or more extensive 
flap surgery.

PATIENTS AND METHODS
Ten patients underwent immediate reconstruction 

after partial mastectomy using LICAP, MICAP, AICAP, 
or LTAP flaps in combination with a BioZorb implant 
(Hologic, Inc., Marlborough, Mass.; Fig.  1). (See Video 
[online], which demonstrates the intraoperative details 
of our approach of combining a medial intercostal artery 
perforator flap and BioZorb implant to facilitate onco-
plastic breast conservation. The woman presented here 
has a small, nonptotic breast with a 2.5 cm cancer in the 
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Summary: Oncoplastic breast conservation is classically divided into two approaches: 
volume displacement and volume replacement (VR). These approaches are 
important to use when more than 20% of the breast is removed to avoid deformity. 
Smaller, nonptotic breasts require VR strategies from flaps based off of local chest 
wall perforators. When larger volumes are required, a flap based off the thora-
codorsal artery can be used. Although this flap can replace larger volumes, it usu-
ally requires a position change with increased operative time, patient morbidity, 
and longer recovery while also exhausting a major reconstructive modality. In an 
effort to avoid this increased operative complexity, we have found that combin-
ing a local chest wall perforator flap and bioabsorbable implant, which has been 
previously shown to be safe and effective in reconstructing partial mastectomy 
defects, allows for a simpler VR strategy in patients who might otherwise require 
a more extensive thoracodorsal artery-based flap surgery or a mastectomy. Here, 
we present 10 cases where we combined flaps based off the lateral, anterior or 
medial intercostal artery perforators or lateral thoracic artery perforator with a 
bioabsorbable implant to successfully perform oncoplastic breast conservation in 
patients who might otherwise be marginal candidates for VR using a local chest 
wall perforator flap. (Plast Reconstr Surg Glob Open 2023; 11:e4957; doi: 10.1097/
GOX.0000000000004957; Published online 26 April 2023.)
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UIQ. Neither a BioZorb implant nor a local chest wall per-
forator flap alone would be sufficient to reconstruct this 
defect, but used together, we are able to obtain an excel-
lent result.)

After partial mastectomy and nodal evaluation were 
performed, gross intraoperative margins were assessed to 
minimize the risk of positive margins. Perforators were 
identified using a handheld 8 megahertz Doppler. The 
MICAP, AICAP, LICAP, or LTAP flaps were then raised as 
previously described.5 After placement of the flaps into the 
lumpectomy bed and closing the donor site, patients were 
sat up for evaluation. If additional volume was necessary, 
different BioZorb sizers (ranging from 2 cm × 2 cm to 4 cm 
× 5 cm) were placed to fill the defect. The BioZorb was 
then secured to the pectoralis and lumpectomy bed, fol-
lowed by mobilizing the perforator flap over the BioZorb 
or by creating a BioZorb-perforator flap construct and 
then securing this to the lumpectomy bed (Fig. 1). (See 
figure, Supplemental Digital Content 1, which displays a 
perforator flap-Biozorb construct that is delivered as a unit 

into the lumpectomy bed and then secured to the residual 
tissues there. This is an approach different from the one 
demonstrated in the article, where the Biozorb is secured 
to the chest wall and breast tissue first followed by delivery 
of the flap into the breast for anterior coverage. In our 

Takeaways
Question: How can we reconstruct more extensive par-
tial mastectomy defects in women with smaller, nonptotic 
breasts?

Findings: By combining a local chest wall perforator flap 
and a bioabsorbable implant, we can avoid more exten-
sive flap surgery and mastectomy in women with smaller 
breasts.

Meaning: The combination of a local chest wall perfora-
tor flap and bioabsorbable implant offers smaller breasted 
women with larger breast cancers a simpler way to save 
their breasts, avoiding deformity and mastectomy.

Fig. 1.  Oncoplastic breast conservation with a local chest wall perforator flap and Biozorb implant. A, 
A 49-year-old woman with a 3.4 cm UIQ right breast cancer. She refuses both mammaplasty scars and 
contralateral surgery for symmetry. She desires breast conservation but would prefer to avoid the com-
plexity of a thoracodorsal artery perforator flap. We offer her a medial intercostal artery perforator flap 
reconstruction and advise her that we may need to supplement the flap volume with a BioZorb, which 
we will determine intraoperatively. B, The perforator flap is harvested from tissue below the inframam-
mary fold and the lumpectomy defect is demonstrated. This is a full-thickness excision from subcutane-
ous tissue down to chest wall, and placing a naked Biozorb here would be ill advised. C, Demonstration 
of the Biozorb implant sutured to the chest wall and surrounding breast tissue in preparation for ante-
rior coverage by the perforator flap. Sometimes the Biozorb is sutured to the the perforator flap and 
then brought into the lumpectomy cavity as a perforator flap-Biozorb unit (see Supplemental Digital 
Content 1, http://links.lww.com/PRSGO/C518). The patient is then sat up, and minor adjustments to 
the BioZorb and perforator flap positioning can be made to optimize the result. D, Demonstration of her 
final result one year after the completion of radiotherapy. The reconstructed breast is slightly fuller than 
the contralateral breast, but overall demonstrates excellent symmetry with no evidence of deformity.

http://links.lww.com/PRSGO/C518
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experience, fewer adjustments are necessary when the flap  
and BioZorb are delivered into the breast together as a 
unit to reconstruct the lumpectomy defect. http://links.
lww.com/PRSGO/C518.)

We use the same protocol here to prevent biofilm 
contamination and infection as we do when performing 
implant-based postmastectomy reconstruction.5 Drains 
were placed into the lumpectomy bed and removed within 
1 week. Patient satisfaction with outcomes was assessed 
using a five-point Likert scale at a minimum of 11 months 
after surgery (1 = strongly disagree, 2 = disagree, 3 = unde-
cided, 4 = agree, 5 = strongly agree) for the following 
questions:

	 1.	My breast looks and feels natural, without deformity.
	 2.	My nipple and breast sensation are normal.
	 3.	My breasts seem symmetrical.
	 4.	If confronted with the same decision again, I would 

undergo the same reconstruction.

RESULTS
Patients’ ages and body mass indexes ranged from 39 

to 74 years (mean = 54.5, SD = 12.6) and 21.1 to 32.6 kg/
m2 (mean = 24.7, SD = 3.5), respectively. All patients 
underwent breast conservation and radiotherapy with 
at least 11 months follow-up. One patient underwent re-
excision with preservation of the BioZorb-perforator con-
struct. There were no infections, device removals, or flap 
failures. One LICAP flap donor site seroma was drained 
in the office. Consistent with previous reports, we haven’t 
witnessed a loss of contour or volume in long-term follow-
up.4,6 Tumor locations were UIQ (6), central (2), and 
upper-outer quadrant (2). Additional operative details, 
including BioZorb implant size, lumpectomy weight, 
tumor size, and chest wall perforator flap used for each 
patient, are provided. (See table, Supplemental Digital 
Content 2, which displays the demographics, intraopera-
tive details and oncologic and reconstructive details for 
each patient. http://links.lww.com/PRSGO/C519.)

Nine of 10 patients responded to the questionnaire 
regarding outcomes, with most agreeing or strongly agree-
ing that their breast looked and felt natural (4.7 ± 0.33), 
nipple and breast sensation returned to normal (4.5 ± 0.46), 
breasts appeared symmetrical after surgery (4.6 ± 0.49) and 
they would agree to the same surgery again (4.8 ± 0.22).

DISCUSSION
LCWPFs have simplified VR for smaller, nonptotic 

breasts that were previously reconstructed with TDA-based 
flaps or recommended to undergo mastectomy.7 These 
flaps require less operative time, result in less patient mor-
bidity and recovery, don’t require a position change, and 
don't exhaust a major reconstructive modality. Despite 
these benefits, LCWPFs provide less volume, especially 
in thinner patients. This challenge is compounded when 
reconstructing peripheral breast defects, where only the 
distal end of the flap, which is typically thinner, can reach. 
To avoid a more complex TDA-based flap or mastectomy, 
we have found that combining a BioZorb implant with 

an LCWPF often provides the necessary volume to recon-
struct these defects.

Initially devised to more accurately direct radiotherapy,8 
surgeons subsequently realized that BioZorb facilitated 
fibrous tissue ingrowth and helped maintain breast con-
tour and reconstruct partial mastectomy defects, withstand-
ing the effects of radiotherapy in follow-up.4,6 Although 
BioZorb implants are helpful in reconstructing lumpec-
tomy defects, they have a limited size range and are reliant 
on soft tissue coverage to reduce palpability and prevent 
extrusion during and after radiotherapy.9 This soft tissue 
coverage is often sparse in thinner women or in those who 
undergo resection at the edge of the breast where there 
is minimal tissue. We previously described combining a 
Biozorb implant and an acellular dermal matrix10 when 
there was minimal residual soft tissue for coverage. We have 
now abandoned this approach in favor of LCWPF cover-
age, which better protects against extrusion of the device 
during radiotherapy, minimizes palpability of the BioZorb, 
and provides the necessary volume and improved breast 
contour compared with an initially avascular and thin layer 
of acellular dermal matrix. The added cost of the Biozorb 
($1280) must be taken into consideration, but we feel that 
its selective use to avoid more extensive flap surgery, mas-
tectomy, or additional surgery for revision is warranted.

CONCLUSIONS
Extensive partial mastectomies in small, nonptotic 

breasts require VR to avoid deformity. Although LCWPFs 
often provide the volume to achieve this, larger resections 
in more peripheral breast locations may require addi-
tional volume. We have found that by combining a bio-
absorbable implant and an LCWPF, we are able to avoid 
deformity without resorting to more complex TDA- based 
flap surgery or mastectomy.
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