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INTRODUCTION
Continued improvement in surgical techniques and 

technologies drives the growing rate of breast reconstruc-
tion after mastectomy.1 Chief among these advances is the 
use of meshes and matrices in prosthetic reconstruction, 
which enhances the surgeon’s control of implant position 
within the mastectomy pocket and has led to improved 
aesthetic outcomes for both subpectoral and prepectoral 
reconstruction.2,3

Supporting materials in breast reconstruction include 
biologic matrices and synthetic meshes. Most biologic 
matrices used in breast reconstruction are acellular der-
mal matrices (ADM), composed of the decellularized and 
water-insoluble extracellular matrix of human or porcine 
dermis. ADM provides structural support to the implant 
pocket while generating physiologic cues for cellular 
ingrowth and vascularization.4 There is a diversity of ADM 
brands that differ in source, processing, sterility, biome-
chanical properties, and thickness, many of which have 
been thoroughly studied in prosthetic breast reconstruc-
tion, and the United States Food and Drug Administration 
recently issued a safety communication highlighting dif-
ferent explantation, reoperation, and infection rates asso-
ciated across brands.5 ADMs on the whole, however, have 
been identified as independent risk factors for infection 
and seroma, although these complications must be taken 
in context with other patient factors such as obesity and 
radiation therapy.6–11 Finally, ADMs are associated with 
high cost; the price of a single sheet of Alloderm (Allergan, 
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Irvine, Calif.), for example, generally ranges from $2000 
to $9000 depending on the size of the sheet.11,12 These 
considerations are amplified in the context of prepectoral 
techniques, where larger sheets or multiple sheets are 
consistently needed.13

Like the sutures from which they are created, syn-
thetic meshes include absorbable and nonabsorbable 
types. Nonabsorbable synthetic meshes, like titanium-
coated polypropylene mesh (TiLOOP Bra, PFM Medical, 
Cologne, Germany), provide long-term structural sup-
port, but they are prone to palpability, erosion, biofilm 
formation, and sequelae from a chronic foreign body 
response.14–16 In recent years, absorbable synthetic meshes 
have garnered attention in breast reconstruction and are 
being studied for their viability as an effective, safe, and 
low-cost alternative to ADM.15,17–22 Absorbable synthetic 
meshes are differentiated by many factors, including their 
strength retention, absorption time, pliability, mono- ver-
sus multi-filamentous structure, and biocompatibility. 
In general, the ideal mesh is one that provides durable 
structural support, especially during tissue expansion and 
healing, but has minimal bioreactivity, good tissue incor-
poration, and low complication rates. Mesh materials that 
have been studied in breast reconstruction include mul-
tifilament polyglactin 910 (Vicryl, Johnson and Johnson, 
New Brunswick, N.J.), dual-filament polyglactin/poly-tri-
methylene carbonate (TIGR, Novus Scientific, Uppsala, 
Sweden), and monofilament poly-4-hydroxybutryate 
(P4HB) (Galaflex, Galatea, Lexington, Mass. and Phasix, 
Bard Davol Inc., Warwick, R.I.).23–25 As the armamentarium 
of available meshes grows, understanding the implications 
of mesh design, manufacture, and clinical outcomes will 
help surgeons select the optimal mesh for their patients.

Polydioxanone (PDO) is a well-studied material that is 
widely used in sutures and other surgical devices. DuraSorb 
(SIA, Chicago, Ill.) is an absorbable PDO mesh that has 
recently become available as an attractive alternative for 
use in prosthetic breast reconstruction. It is monofilamen-
tous and has an intermediate absorption time compared 
with polyglactin 910 (completely resorbed in 2–4 months) 
and P4HB (completely resorbed in 18–24 months), which 
may allow it to retain significant medium-term strength 
and structural support while avoiding long-term surgical 
site complications.26 Preclinical studies of PDO mesh show 
good biocompatibility, 1- to 2-mm of neocollagenous tis-
sue formation by 1 month, and resolution of ongoing for-
eign body reaction by 1 year.27–31 Since 2019, the senior 
author has participated in a prospective registry study 
of PDO mesh use in clinical practice in both prosthetic 
and autologous breast reconstruction. Herein, we report 
the technique and outcomes of the senior author’s first 
patients receiving PDO mesh for two-stage, prepectoral, 
prosthetic breast reconstruction.

PATIENTS AND METHODS
Approval for this study was obtained from a central 

institutional review board (Western Institutional Review 
Board, Inc., Olympia, Wash.). This is a prospective, non-
interventional, single-arm study of adult women who 

received Durasorb PDO mesh for any form of soft tis-
sue support in surgeries performed by the senior author 
(AS). Only two-stage, prepectoral breast reconstruction 
patients are included in this analysis, and type and timing 
of reconstructive surgery was decided by preoperative dis-
cussions with the patient and breast surgeon, considering 
the patient’s desires, physical examination findings, and 
oncologic therapy plan.

All reconstructive procedures were performed by the 
senior author (AS) in two stages, with an expander placed 
during stage I in the prepectoral plane at the senior 
author’s discretion, based upon patient comorbidities, 
quality and viability of mastectomy skin flap, and baseline 
level of breast ptosis and extent of available skin envelope. 
Candidacy for immediate prosthetic breast reconstruction 
was determined by the senior author, with strict exclusion 
criteria including active smoking history and uncontrolled 
diabetes mellitus. Among candidates for immediate pros-
thetic reconstruction, there were no specific selection 
criteria for patients undergoing PDO mesh-assisted pros-
thetic breast reconstruction. The potential risks and ben-
efits of PDO mesh were explained during each patient 
consultation. PDO mesh was ultimately utilized in patients 
willing to participate in the prospective registry study.

An array of demographic and clinical data points 
were collected prospectively, displayed in Tables 1 and 2. 
Primary outcomes included surgical site infection, wound 
dehiscence, mastectomy flap skin necrosis, seroma requir-
ing operative intervention, hematoma, prosthetic expo-
sure, mesh palpability, and reconstructive failure. Data 
were aggregated in a HIPAA-compliant electronic data 
capture software (Medrio, San Francisco, Calif.) and ana-
lyzed using Excel (Microsoft, Redmond, Wash.). Posthoc 
comparative analyses by surgical technique groups were 
performed using Fisher exact test for categorical variables, 
with a significance level of 0.05.

DESCRIPTION OF SURGICAL TECHNIQUE
In all cases, management of the mastectomy skin 

was achieved through a nipple-sparing or skin-sparing 
approach, with the choice dependent on patient desires, 
size, and location of the underlying breast cancer, patient 
comorbidities, and baseline breast ptosis and size. Skin 
sparing mastectomy was performed through a trans-
verse elliptical or Wise pattern incision, whereas nipple-

Takeaways
Question: Is polydioxanone mesh safe for oncoplastic 
breast surgery?

Findings: This was a prospective, consecutive single-sur-
geon series of seven patients with 14 two-stage, prepec-
toral breast reconstructions. Patients were followed for a 
median of 274 days, during which only one late infection 
(7.1%) occurred, requiring expander removal.

Meaning: Polydioxanone mesh has an acceptable short-
term complication rate in two-stage prepectoral prosthetic 
breast reconstruction.
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sparing mastectomy was done through an inferolateral  
inframammary incision. The following paragraphs 
describe the reconstructive technique for transverse or 
inframammary incisions, and modifications for Wise pat-
tern incisions are provided in the subsequent subtopic.

Following completion of the mastectomy, the mas-
tectomy pocket was irrigated with polymyxin B and povi-
done-iodine solution, and hemostasis is achieved with 
electrocautery. Perfusion to the mastectomy skin was then 
interrogated with visual inspection and through intrave-
nous injection of indocyanine green dye and use of flu-
orescent angiography (SPY Elite, Stryker Corporation, 
Kalamazoo, Mich.). Immediate reconstruction was 
aborted in patients deemed to have mastectomy skin flaps 
with unsatisfactory perfusion.32 A tissue expander was 
then selected based on the measured base diameter of the 
chest, evacuated of air, and irrigated with polymyxin B and 
povidone-iodine solution. Tissue expander placement was 
then performed using a prepectoral technique.

Prepectoral tissue expander placement was performed 
with placement of the tissue expander in the desired loca-
tion anterior to the pectoralis major. Tissue expander tabs 
were similarly secured with interrupted 2-0 polydioxa-
none sutures (PDS, Ethicon Inc., Raritan, N.J.). The tis-
sue expander was then filled to the desired volume with 
injectable saline. In the case of nipple-sparing or elliptical 

skin excisions, the PDO mesh was then tailored to act as 
an anterior tarp for the lower pole of the expander. The 
edges of the mesh were secured with interrupted 2-0 
polydioxanone sutures to the medial, lateral, and inferior 
borders of the mastectomy pocket. Spanning interrupted 
2-0 polydioxanone sutures were then used to secure the 
superior border of the mesh to the upper edge of the 
pectoralis muscle to prevent retraction of the mesh infe-
riorly (Fig. 1). A drain was placed within the mastectomy 
pocket and secured to the skin with 3-0 polypropylene 
suture (Prolene, Ethicon Inc., Raritan, N.J.). Definitive 
closure of the incision was performed using 3-0 braided 
polyglactin 910 (Vicryl, Ethicon Inc., Raritan, N.J.) in the 
dermal layer and 4-0 poliglecaprone 25 suture (Monocryl, 
Ethicon Inc., Raritan, N.J.) as a running subcuticular. All 
patients received perioperative antibiotics but not postop-
erative antibiotics.

Modifications for Wise Pattern Incision
In the case of a Wise pattern incision, the lower mastec-

tomy skin was deepithelialized and used as a lower dermal 
sling for the expander, with advancement of the upper 
pole mastectomy skin over top of this. Following assess-
ment of flap perfusion, preparation of the pocket, and 
placement of the expander, the lower dermal sling was 
then secured to the chest wall around the lower pole of 
the expander with interrupted 2-0 polydioxanone sutures. 
The PDO mesh was then tailored to act as an anterior 
tarp along the upper pole of the expander, and secured 

Table 1. Demographics by Patient

 Mean SD

Age (y) 50.0 7.4
BMI 29.3 2.7
 n (Total: 7) %
Active smoking 0 0%
Diabetes 0 0%
Hypertension 0 0%
Bilateral mastectomy 7 100%
Prior radiation 0 0%
Adjuvant radiation 3 43%
Neoadjuvant chemotherapy 5 71%
Active cancer 7 100%
Grade of ptosis   
  I 0 0%
  II 4 57%
  III 3 43%

Table 2. Operative Characteristics by Breast

 n (Total: 14) or Mean % or SD

Mastectomy indication   
  Prophylactic 7 50%
  Therapeutic 7 50%
Mastectomy technique   
  Nipple sparing mastectomy 0 0%
  Skin sparing mastectomy 14 100%
Mastectomy weight 699 g 197.5 g
Reconstructive timing   
  Delayed 0 0%
  Immediate 14 100%
Size of mesh (in)   
  8 × 16 4 29%
  7 × 18 2 14%
  8 × 17 2 14%
  9 × 17 2 14%
  10 × 18 4 29%
Percent initial fill of expander  

  volume
43.5% 6.9%

Fig. 1. Final prepectoral placement of tissue expander and polydiox-
anone mesh after elliptical mastectomy (left breast). The PDO mesh 
was then tailored to act as an anterior tarp for the lower pole of the 
expander. The edges of the mesh were secured with interrupted 2-0 
polydioxanone sutures to the medial, lateral, and inferior borders of 
the mastectomy pocket. Spanning interrupted 2-0 polydioxanone 
sutures were then used to secure the superior border of the mesh 
to the upper edge of the pectoralis muscle to prevent retraction of 
the mesh inferiorly.
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superiorly, medially, and laterally to the pectoralis major. 
The inferior border of the mesh was then secured to the 
upper border of the lower dermal sling to prevent its infe-
rior retraction, thus creating a hybrid anterior tarp for the 
expander (Fig. 2). A drain was placed within the mastec-
tomy pocket, and closure was performed in layers with the 
same technique as above.

RESULTS
During 2020, a total of seven consecutive patients 

accounting for 14 breast reconstructions were included in 
this series (Table 1). The average age of patient was 50.0 
(SD 7.4), and average BMI was 29.3 kg/m2 (SD 2.7). No 
patients were active smokers nor did any have comorbid 
diabetes or hypertension. Five patients (71%) had neo-
adjuvant chemotherapy, and none had prior radiation 
to their breasts. All breasts had at least Regnault grade II 
ptosis.

All patients had unilateral cancer and underwent 
bilateral mastectomies with prepectoral expander place-
ment with PDO mesh as internal support (Table  2). As 
such, half of the mastectomies were prophylactic and half 
were therapeutic, with a mean specimen size of 699 g (SD 
198 g). All cases were immediate reconstructions, and only 
one breast had prior radiation. Sizes of PDO mesh used 
ranged from 8 × 16 to 10 × 18 inches.

Median follow-up time was 274 days. On average, each 
patient’s final surgical drain was removed on postopera-
tive day 13 (SD 2.4). Three patients underwent adjuvant 

radiation. No patients experienced complications within 
3-months of postoperative follow-up. One patient experi-
enced a later infection 9-months following initial recon-
struction in an irradiated breast, necessitating expander 
removal. At the time of last follow-up, 12 of 14 (85.7%) 
breasts had completed second-stage reconstruction with 
deep inferior epigastric perforator free flap or permanent 
implant.

DISCUSSION
An ideal mesh for breast reconstruction should exhibit 

several qualities: it must have good biocompatibility with 
minimal foreign body response, be macroporous to allow 
for fluid egress, have good structural integrity during the 
healing process, promote fibroblast activity and connec-
tive tissue ingrowth, and be cost effective.33,34 Absorbable 
meshes seem to satisfy all these criteria, and have recently 
gained popularity as an alternative to biologic matrices 
and permanent meshes in breast reconstruction. In prin-
ciple, they may obviate the risks of disease transmission 
and infection from biologic matrix, and they may also 
avoid the chronic foreign body responses, biofilms, and 
discomfort of permanent synthetic mesh.16 Empiric out-
comes with absorbable meshes is an active field of study. 
This study reports on our early experience with PDO 
absorbable mesh as an internal support during immediate 
prepectoral breast reconstruction with a tissue expander.

We prospectively followed seven patients who under-
went 14 reconstructions and observed no short-term surgi-
cal complications over a median follow up period of 274 
days (Table  3). Example postoperative photographs are 
shown in Figure 3. All but one patient proceeded to com-
pletion of second-stage reconstruction without complica-
tion. The remaining patient experienced a late infection 
several months following initial reconstruction requir-
ing expander removal (7.1% rate of complication). This 
patient notably had neoadjuvant chemotherapy, had the 
largest mastectomy specimen weight in our series (1050 g 
versus mean 699 g), and underwent postoperative radia-
tion therapy 3 months before her explantation. At the 
time of expander removal, there were no remnants of the 
mesh visible within the breast pocket. Adjuvant radiation 

Fig. 2. Final placement of tissue expander and polydioxanone mesh 
after Wise pattern mastectomy (right breast). The lower mastectomy 
skin was deepithelialized and used as a lower dermal sling for the 
expander, secured to the chest wall with interrupted 2-0 polydioxa-
none sutures. The PDO mesh was then tailored to act as an anterior 
tarp along the upper pole of the expander and secured superiorly, 
medially, and laterally to the pectoralis major. The inferior border of 
the mesh was then secured to the upper border of the lower dermal 
sling to prevent its inferior retraction, thus creating a hybrid anterior 
tarp for the expander.

Table 3. Postoperative Outcomes by Breast, within and 
beyond 3 Months

 <3 mo >3 mo

 n (Total: 14) % n (Total: 14) %

Infection 0 0.0% 1 7.1%
Wound dehiscence or  

  mesh exposure
0 0.0% 0 0.0%

Mastectomy flap skin  
  necrosis

0 0.0% 0 0.0%

Seroma 0 0.0% 0 0.0%
Hematoma 0 0.0% 0 0.0%
Mesh palpability 0 0.0% 0 0.0%
Reconstructive failure 0 0.0% 1 7.1%
Reconstructive outcome     
  Completed DIEP flap   10 71.4%
  Completed implant   2 14.2%
  Awaiting DIEP flap   2 14.2%
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has been implicated in late complications in breast recon-
struction, which may ultimately be the primary cause of 
this late complication.35 Overall, this represents a favor-
able safety profile for PDO mesh in prepectoral breast 
reconstruction.

Benchmarking Mesh Complications in Prepectoral Breast 
Reconstruction

Prepectoral breast reconstruction has previously been 
associated with slightly lower complication rates than sub-
pectoral reconstruction.36 However, there has not been 
a clear explanation for this association. We believe that 
the low complication rate in our present series is partially 
attributed to confounding by patient selection, as these 
patients chosen for prepectoral reconstruction tended to 
have smaller, less ptotic breasts and had a few comorbidi-
ties. However, this systematic bias is true of patient selec-
tion for prepectoral breast reconstruction at any center, 
and various specific selection criteria for this technique 
abound in the literature. It is therefore useful to compare 
our experience to that of other published authors using 
other means of soft tissue support.

A recent systematic review and meta-analysis of 
mesh in prepectoral reconstruction reported a 4.2% 
rate of infection, 1.3% rate of hematoma, 4.4% rate of 
implant loss, and 2.9% rate of seroma.37 In that analysis, 
the majority of included cases used biologic matrix, as 
only three of 58 included articles reported on the use 
of synthetic mesh. Reitsamer et al reported on a cohort 
of 87 prepectoral direct-to-implant reconstructions using 
TIGR mesh, concluding that there was no significant dif-
ference in complications versus biologic matrix.38 Casella 
et al reported a 6.7% overall complication rate and 
acceptable patient-reported outcomes associated with 
prepectoral two-stage reconstruction using TiLOOP, 

a permanent titanium-coated polypropylene mesh.39 
Kobraei et al reported prepectoral direct-to-implant 
reconstructions using absorbable Vicryl mesh with only 
one hematoma and three small nonoperative seromas.40 
The literature on absorbable synthetic mesh in two-stage 
prepectoral reconstructions continues to be sparse, but 
is an active field of study.

Additional benchmarks may be found in the literature 
on subpectoral reconstruction. Of synthetic meshes used 
in this context, polyglactin 910 (Vicryl) and polyglactin/
TIGR are the most extensively studied. In the largest study 
of Vicryl mesh, 227 patients underwent direct-to-implant 
reconstruction with Vicryl mesh support in a subpectoral 
plane, and 22% of them experienced a complication.17 
This was much higher than what was reported in a prior 
meta-analysis with a pooled sample of 112 patients with 
a 3% or lower risk of infection, seroma, or reconstruc-
tive failure associated with Vicryl mesh.41 The two larg-
est TIGR studies, both with 49 patients, reported 23.1% 
and 23.3% rates of overall complications.24,42 Currently, 
there is only one study of P4HB (Phasix) mesh in breast 
reconstruction, reporting a 14.5% overall complication 
rate and 11.2% infection rate, although more studies 
are ongoing.43 Considering these benchmarks, we found 
a favorable safety profile for PDO mesh in prosthetic 
breast reconstruction, which warrants further study on 
long-term efficacy and safety with increasing surgeon 
experience.

The Evolving Role of Absorbable Mesh in Breast 
Reconstruction

Mesh assisted breast reconstruction has evolved rap-
idly over the last two decades. The surge of biologic 
ADM research in the early to mid-2010s has led to its 
widespread adoption as an adjunct to subpectoral breast 

Fig. 3. Photographic results after two-stage prosthetic breast reconstruction using PDO mesh. Example 
patient 1 (A, B) shown before and 1 year after implant exchange following bilateral elliptical skin spar-
ing mastectomy. Example patient 2 (C, D) shown before and 8 months after implant exchange following 
bilateral Wise pattern skin sparing mastectomy.
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reconstruction. In the later 2010s, we have observed even 
greater utilization of ADMs, given their necessity in estab-
lishing pocket control as more surgeons and patients elect 
for prepectoral prosthetic placement to avoid the draw-
backs of subpectoral placement.44 Naturally, the market 
has continued to innovate to solve the disadvantages of 
biologic ADMs, namely their significant cost. To this end, 
we predict that absorbable meshes will see increased 
research and adoption in the short term. Becker recently 
editorialized his personal exploration of mesh offerings, 
from starting with biologics to trialing permanent syn-
thetics and finally settling on absorbable synthetics, with 
specific interest in Durasorb PDO mesh.34 We envision 
that many surgeons may experience a similar evolution 
in their approach to mesh-assisted breast reconstruction. 
Ultimately, it is up to the surgeon to become familiar 
with the armamentarium of available tools, and to this 
end, PDO mesh fills a unique role as a monofilamentous, 
mesh of intermediate absorption profile with handling 
characteristics that are optimal for breast reconstruction. 
Additional studies in diverse patient populations will help 
clarify how to select the right mesh or matrix for any given 
patient.

Limitations
Limitations of this study are its case series design, small 

sample size, and limited follow-up (274 days). Our follow 
up period was adequate for capturing most major periop-
erative complications such as mastectomy flap necrosis, 
wound dehiscence, seroma, and infection after breast 
reconstruction, which have been shown to occur within 
90 days. However, long-term complications that may be 
associated with mesh absorption like implant malposition 
or capsular contracture would not have been captured.45 
Our institution continues to collect data on a variety of 
techniques using this product for future analysis. Besides 
the foregoing discussion of intraoperative determination 
of prepectoral eligibility, we do not believe this study was 
subject to any specific selection bias, as the choice to use 
PDO mesh was presented to all patients eligible for imme-
diate prosthetic breast reconstruction. Therefore, our 
findings should be extrapolatable to the general breast 
cancer population.

CONCLUSIONS
In this prospective consecutive series of patients 

undergoing prepectoral breast reconstruction with PDO 
mesh, we found a low short-term complication rate when 
PDO mesh was used for tissue expander support at stage 
I. Future investigations should elucidate both long-term 
outcomes, outcomes in association with other factors like 
radiation, and comparative efficacy and safety against 
alternative products currently being used in reconstruc-
tive breast surgery.

Akhil K. Seth, MD
Division of Plastic and Reconstructive Surgery

NorthShore University Health System
501 Skokie Boulevard, Suite 250

Northbrook, IL 60062
E-mail: aseth@northshore.org
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