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Abstract
Ventral hernia repair in contaminated fields remains challenging, with evolving mesh technologies reshaping 
surgical approaches. While biologic mesh was traditionally preferred, recent evidence supports the use of 
permanent synthetic mesh in Centers for Disease Control (CDC) Class I-III wounds, showing lower recurrence 
rates and similar infection risks. Biosynthetic meshes, such as PhasixTM, provide reliable long-term durability and 
offer a cost-effective alternative to biologics, with promising infection resistance. A novel mesh suture 
(DurameshTM) improves fascial closure by distributing tension and integrating with tissue, showing early success in 
contaminated settings. This review outlines an approach to complex and contaminated hernias that incorporates 
these new technologies and discusses considerations for staged reconstruction. Permanent synthetic mesh 
remains the most reliable way to reduce hernia recurrence, while biosynthetic and mesh-suture technologies serve 
as valuable adjuncts for non-definitive repairs. Further research on the long-term safety and efficacy of biosynthetic 
meshes and mesh sutures is required to establish consensus in contaminated hernia repair.
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INTRODUCTION
Ventral hernia repair in contaminated fields remains a formidable challenge in abdominal wall 
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reconstruction, with evolving considerations over time. Historically, wound contamination was considered 
an absolute contraindication to the placement of permanent synthetic mesh, and biologic mesh was favored 
because of its perceived lower risk of explantation[1]. However, several studies over the past decade have 
challenged this paradigm, highlighting concerns about the long-term performance of biologic mesh[2-4]. At 
the same time, growing evidence supports the selective use of permanent mesh in contaminated settings[5-7]. 
Against this backdrop, the medical device market has expanded rapidly, introducing new biologic, 
biosynthetic, and hybrid mesh designs, as well as novel suture materials. Consequently, in this paradox of 
expanding choices and evolving evidence, no consensus has yet been reached on the optimal approach to 
hernia repair in contaminated fields[8].

In this dynamic environment, a comprehensive understanding of the risks and benefits of different mesh 
types in contaminated settings is essential for tailoring surgical decision making. In addition, insights into 
the biomechanical properties of newer mesh innovations may help identify where they provide the greatest 
benefit for patients with complex, contaminated hernias. This review examines recent innovations in mesh 
technology and their role in such hernias. We summarize current evidence on permanent synthetic and 
biologic meshes in contaminated fields, highlight the emerging data supporting biosynthetic meshes, and 
introduce novel concepts such as mesh sutures. Finally, we outline our current approach to contaminated 
hernia repair, integrating these new technologies while considering patient, surgeon, and healthcare system 
factors.

AN UPDATE ON PERMANENT SYNTHETIC AND BIOLOGIC MESHES IN CONTAMINATED HERNIAS
Mesh infection has long been a dreaded complication of hernia repair due to its morbidity and the 
consequences of mesh explantation, enterocutaneous fistulas, and the risk of “burning a bridge” for future 
hernia repairs. For many years, wound contamination was considered a strict contraindication to the use of 
permanent synthetic mesh, and biologic mesh was regarded as the safer alternative[1]. Over the past decade, 
however, this dogma has been challenged, as the safe use of permanent synthetic mesh in Centers for 
Disease Control (CDC) class I-III cases has been repeatedly demonstrated[5-7]. Much of this progress can be 
attributed to shifts in mesh choice and placement: (1) monofilament instead of multifilament meshes; (2) 
macroporous over microporous meshes; (3) lightweight or medium-weight meshes rather than heavyweight 
meshes; and (4) retromuscular mesh placement - all factors shown to reduce the risk of mesh infection[9-11]. 
Preliminary data even suggest that heavyweight mesh, when placed in the retromuscular position, may be 
safe in contaminated hernia repair[12]. In head-to-head cohort studies and randomized control trials, 
permanent synthetic mesh has outperformed biologic mesh in CDC I-III wounds, showing lower rates of 
hernia recurrence and no increase - and possibly even lower rates - of surgical site occurrences (SSOs) or 
major complications[3,4,13,14]. Recently, two systematic reviews and meta-analyses comparing synthetic and 
biologic mesh in contaminated fields reported that synthetic mesh was associated with lower recurrence 
rates (10.3% vs. 24.5%, RR 0.44) and reduced rates of surgical site infection, complications, or 
reoperation[8,15]. A recurring caution in these studies is that complex hernia repairs were performed at high-
volume centers by surgeons experienced in retromuscular/extraperitoneal repair in clean-contaminated and 
contaminated settings. In summary, synthetic mesh appears to be generally safe in CDC I-III repairs. 
Biologic mesh does not demonstrate significant advantages and is associated with substantially higher 
cost[14].

To address the shortcomings of biologic mesh, antibiotic-coated and hybrid meshes combining biologic 
components with permanent fibers have been developed. OviTex® Reinforced Tissue Matrix (TELA Bio, 
Malvern, PA), composed of sheep-derived extracellular matrix woven together with synthetic 
polypropylene, has shown safety in CDC I-III hernia repair with modest recurrence rates[16]. Zenapro® 
Hybrid Hernia Repair Device (Cook Biotech, West Lafayette, IN), which placed a lightweight macroporous 



Page 3 of Fung et al. Mini-invasive Surg. 2025;9:33 https://dx.doi.org/10.20517/2574-1225.2025.75 13

polypropylene mesh between layers of porcine small intestinal submucosa, has since been withdrawn from 
the market. XenMatrixTM AB Surgical Graft (BD, Franklin Lakes, NJ), a non-crosslinked porcine dermal 
graft coated with rifampin and minocycline, has been used in CDC I-IV hernia repairs with a favorable 
safety profile and recurrence rate[17]. Further studies and clinical experience are needed before definitive 
conclusions can be drawn regarding the performance and indications of these newer materials.

INNOVATIONS IN BIOSYNTHETIC MESHES AND THEIR USE IN CONTAMINATED HERNIAS
With the limitations of biologic mesh and ongoing concerns about permanent mesh in contaminated fields, 
biosynthetic meshes were developed and introduced to the market. Also known as bioabsorbable meshes, 
these devices are composed of engineered polymers that provide a temporary scaffold for native cellular 
ingrowth after hernia repair, before gradually degrading. Compared with biologic meshes, biosynthetic 
meshes are more cost-effective[18] and generally degrade within a predictable timeframe through hydrolysis - 
a process unaffected by bacterial colonization, unlike the enzymatic degradation of most biologic 
meshes[19,20]. Currently available biosynthetic meshes for abdominal hernia repair [Table 1] include TIGR® 
Matrix (Novus Scientific, Uppsala, Sweden), GORE® BIO-A® (W.L. Gore & Associates, Inc., Newark, DE), 
PhasixTM (BD, Franklin Lakes, NJ), and TransorbTM (Medtronic, Minneapolis, MN).

TIGR® Matrix is a multifilament macroporous mesh woven from two polymer fibers to enable a dual-stage 
degradation process via hydrolysis. The fast-resorbing fibers (40% of the mesh), a copolymer of glycolide, 
lactide, and trimethylene carbonate (TMC), maintain mechanical strength for about 2 weeks before being 
fully absorbed at 4 months. The slow-resorbing fibers (60% of the mesh), composed of lactide and TMC, 
retain strength for 6 months and are fully absorbed after approximately 36 months[20]. Use of TIGR® Matrix 
in contaminated hernia repair has been reported in a single study of 91 patients, which showed an SSO rate 
of 27% and a recurrence rate of 12%, decreased to 4.5% when a retromuscular approach was used. While its 
design is conceptually promising, further clinical experience is needed to confirm its effectiveness.

GORE® BIO-A® consists of a copolymer of polyglycolide (PGA) and TMC, spun into a 3-dimensional 
scaffold of randomly oriented fibers[21]. It undergoes degradation through a combination of hydrolytic and 
enzymatic pathways and is typically absorbed within 6-7 months. Because enzymatic degradation can be 
influenced by bacterial colonization, the rate of absorption may vary, although this has not been extensively 
studied[21]. Several investigations have assessed its use in contaminated settings[20,22]. The COBRA Study 
evaluated 104 patients undergoing contaminated hernia repair (CDC class II-III) with GORE® BIO-A®, 
placed retromuscularly in 90% of cases or intraperitoneally in 10%. Reported outcomes included a 
recurrence rate of 17% and an SSO rate of 28%[23]. Huang et al. examined 207 patients with hernia repairs 
across all CDC wound classes (I-IV) and reported a recurrence rate of 28.7% among those with 
contaminated wounds (CDC II-IV) after a mean follow-up of 55.4 months[24]. Some reports have also 
described complications requiring mesh excision. Overall, GORE BIO-A appears to be a safe option in 
contaminated hernia repair, with modest recurrence rates.

PhasixTM is a monofilament, macroporous mesh woven from poly-4-hydroxybutyrate (P4HB), a polymer 
produced by transgenic E. coli K12 bacteria. It undergoes degradation through hydrolysis and hydrolytic 
enzymatic digestion within 12-18 months. A variant, PhasixTM ST, incorporates additional polyglycolic acid 
fibers coated with sodium hyaluronate, carboxymethylcellulose, and a polyethylene-based hydrogel to create 
a “viscera-facing” surface that reduces adhesions when implanted intraperitoneally[25]. PhasixTM is the most 
widely studied biosynthetic mesh, particularly in contaminated hernia repairs[20]. Layer et al. (2023) 
conducted a retrospective review of 108 patients with VHWG grade 3/4 hernias who underwent repair with 
PhasixTM mesh. They reported an overall recurrence rate of 22.2% and an SSO rate of 36.1% after a median 
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Table 1. Overview of biosynthetic meshes

Mesh name 
(Manufacturer) Material Design Pore 

size
Mesh 
density

Degradation 
period

TIGR® matrix (Novus) Fast-resorbing fibers (40% of weight): 
copolymer of glycolide, lactide, and TMC 
 
Slow-resorbing fibers (60% of weight): 
copolymer of lactide and TMC

Multifilament 1-1.5 
mm

135 g/m2 Partial - 4 mo 
Complete - 36 mo

GORE® BIO-A® (GORE®) PGA: TMC 3D scaffold of randomly 
oriented fibers

n/a n/a 6-7 mo

PhasixTM (BD) P4HB Monofilament 0.26 
mm

182 g/m2 12-18 mo

TransorbTM (Medtronic) PLLA/TMC Monofilament 1.4 mm 170 g/m2 18-60 mo

TMC: Trimethylene carbonate; PGA: polyglycolide; P4HB: poly-4-hydroxybutyric acid; PLLA: poly-L-lactide.

follow-up of 41 months[26]. Most meshes were placed in a retromuscular or intraperitoneal position. 
Similarly, Van den Dop et al. (2023) performed a subgroup analysis of 84 patients with VHWG grade 3 
hernias who received retromuscular PhasixTM mesh repair as part of the PhasixTM Trial. They observed a 
recurrence rate of 15.9% at 5 years, with no mesh-related complications requiring explantation[27]. A 
systematic review and meta-analysis of PhasixTM use in ventral hernia repair reported a pooled recurrence 
rate of 4% (95%CI: 0%-12%) and a pooled complication rate of 50% (95%CI: 27%-72%). Several preclinical 
studies suggest additional advantages of PhasixTM in contaminated settings. Compared with other 
biosynthetic and hybrid biologic meshes, PhasixTM demonstrates greater resistance to abscess formation and 
microbial colonization, as well as a reduced inflammatory response[28,29]. These benefits are thought to derive 
from its macroporous, monofilament structure, which minimizes surface area while promoting angiogenesis 
and cellular ingrowth. Other animal studies suggest that P4HB may enhance the expression of antimicrobial 
peptides[30]. In contaminated environments, PhasixTM also maintains higher tensile strength than the native 
abdominal wall[29,31]. Taken together, PhasixTM and PhasixTM ST offer biomechanical properties that can be 
strategically applied by hernia surgeons operating in contaminated fields.

Newer biosynthetic meshes and hybrid constructs incorporating biosynthetic polymers are also in 
development, aiming to build on these favorable properties. One such example is TransorbTM, a 
macroporous, monofilament knitted mesh composed of poly-L-lactide and poly-TMC. It features 
proprietary self-fixating hooks and is fully resorbed within 24-36 months[32,33]. Early clinical trials in the 
United States are currently underway.

To date, no clinical trials have directly compared synthetic versus biosynthetic meshes, or different 
biosynthetic meshes against each other. A systematic review and meta-analysis found no significant 
differences in recurrence or SSO rates between PhasixTM and GORE® BIO-A®[20]. Two recent retrospective 
reviews from the Abdominal Core Health Quality Collaborative, including patients undergoing 
contaminated hernia repair (CDC II-III), found no differences in quality of life and pain scores, comparable 
30-day outcomes, and lower 1-year recurrence rates with permanent synthetic mesh compared to 
biosynthetic mesh[34,35]. Similarly, a recent systematic review of ventral hernia repairs in contaminated fields 
(Ventral Hernia Working Group grade 2-3) reported no meaningful differences in recurrence or 
complication rates among synthetic, biosynthetic, and biologic meshes. However, the authors noted that the 
literature remains limited by study heterogeneity and the paucity of comparative trials[36]. Taken together, 
current evidence is insufficient to conclude that one biosynthetic mesh is superior to another, or that 
biosynthetic mesh should replace synthetic mesh as the primary option for contaminated hernia repair - 
except perhaps in CDC class IV wounds. We will describe how we have integrated these materials into our 
practice in subsequent sections.
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MESH SUTURE - A NOVEL MESH DEVICE WITH PROMISING QUALITIES
Surgeons have long recognized the limitations of thin linear suture material for tissue reapproximation, 
particularly the issue of suture pull-through, where localized pressure at the suture-tissue interface cuts 
through tissue, leading to repair dehiscence[37]. To address this challenge, Souza et al. and Lanier et al. 
proposed the concept of “mesh suture” as a novel design to overcome the limitations of linear sutures[38,39]. 
The initial “hand-fashioned” mesh suture was created by cutting narrow strips of macroporous, uncoated 
polypropylene, attaching them to a suture needle, passing them through tissue, and tying them like 
conventional sutures. A proof-of-concept study in animal models demonstrated reduced suture pull-
through and increased tensile strength[38]. Subsequently, hand-fashioned mesh suture was successfully used 
in contaminated abdominal wall closures and incisional hernia repairs (CDC II-IV), with minimal mesh-
suture-related complications and hernia occurrence rates of 4% and 6% after mean follow-ups of 234 days 
and 11.8 months, respectively[39,40]. The se hernia repairs often involved anterior component separation to 
achieve midline closure.

Building on these principles, a commercially manufactured mesh suture, DurameshTM (Mesh Suture Inc., 
Chicago, IL), was developed. DurameshTM consists of polypropylene filaments woven into a hollow 
cylindrical lattice [Figure 1] and swaged onto a needle[41,42]. Compared with 0-polypropylene suture, mesh 
suture demonstrates similar tensile strength, greater elasticity, improved resistance to suture pull-through, 
and enhanced tissue incorporation[42]. These benefits appear to result from its increased suture-tissue 
interface surface area, the distribution of tension across multiple filaments, and the allowance for tissue 
ingrowth and angiogenesis within its macroporous configuration[38,42,43]. Similar to macroporous mesh, this 
characteristic likely contributes to its safe use in contaminated fields. As DurameshTM was just approved by 
the US Food and Drug Administration (FDA) in 2022, long-term outcome data remain limited. In our 
initial experience with 63 patients in both clean and contaminated settings (CDC I-IV), we observed no 
mesh-suture-related complications or reoperations for mesh explanation after a mean follow-up of 45 
days[44]. Hackenberger et al. (2024) reported outcomes for 379 patients, including 138 ventral/umbilical 
hernias (CDC I-III) and 93 abdominal incision closures (CDC I-IV). They found an overall surgical site 
infection rate of 6.1%, fascial dehiscence rate of 1.6%, and hernia development/recurrence rate of 0.6% after 
an average follow-up of 80 days, substantially better than outcomes reported for traditional suture alone or 
for biologic/biosynthetic mesh[45]. These early studies suggest that DurameshTM is safe for use in 
contaminated settings and has several advantages over traditional sutures for primary closure of abdominal 
wall defects. Future research should evaluate its long-term outcomes, compare its performance head-to-
head with traditional suture in primary closure, and assess its efficacy in hernia repair relative to mesh.

APPROACH TO CONTAMINATED HERNIAS
The ongoing development of new mesh devices represents an important and exciting aspect of abdominal 
wall reconstruction; however, the adoption of these innovations should be cautious and deliberate. The 
mesh literature is limited by short follow-up durations, inconsistent definitions of recurrence and 
complications, and variability in surgical experience and technique, which may limit the generalizability of 
study findings to surgeons worldwide. It is also important to note that no mesh product is currently FDA-
approved for CDC class II, III, or IV cases. With these factors in mind, we present our conservative 
approach to complex and contaminated hernias, emphasizing that it should be tailored to the surgeon’s 
experience, patient-specific factors, patient preferences and costs, and healthcare system considerations. We 
use generally accepted criteria to define complex hernias, including recurrence, contamination, large defects 
requiring component separation, presence of a fistula or stoma, infected prostheses, poor soft tissue quality, 
and emergency hernia repairs[46].
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Figure 1. Duramesh TM, a mesh-suture material composed of polypropylene filaments woven into a cylindrical lattice.

DECIDING BETWEEN DEFINITIVE AND PLANNED STAGED RECONSTRUCTION
Several key concepts emerge from the literature. First, the long-term durability of permanent synthetic mesh 
constructs is unparalleled[34,35]. In the absence of reliable predictors of recurrence with slowly absorbable 
mesh, the most effective way to minimize recurrence for most patients is the placement of a permanent 
mesh in an extraperitoneal/retromuscular position whenever feasible. Second, evidence continues to 
support the safe use of permanent synthetic mesh in CDC I-III hernia repairs. Finally, mesh infection 
remains a serious complication regardless of risk level, and mesh removal following a component separation 
can significantly limit future repair options. Therefore, efforts should be made to downstage hernia 
contamination whenever possible.

For these reasons, we often employ a staged approach for complex and contaminated hernias. Patients 
suitable for “definitive” repair undergo a single-stage approach with placement of a reduced-weight (light- 
or medium-weight) macroporous mesh in an extraperitoneal/retromuscular position. Patients unsuitable 
for a single-stage repair first undergo a “non-definitive” procedure with primary closure or bridging with 
slowly absorbable mesh, followed later by a second-stage definitive repair with permanent synthetic mesh. 
As described by us and others[47,48], the decision between definitive and staged reconstruction is guided by 
the following considerations:

(1) Is the procedure elective or emergent? 
(2) What is the complexity of the planned definitive hernia repair? 
(3) What is the skill set and experience of the operating team in abdominal wall reconstruction? 
(4) Is the patient medically optimized for surgery (BMI < 40, HbA1C < 8.0, smoking cessation, minimal/no 
immunosuppression, and optimal cardiorespiratory function)? Does the patient have the capacity, 
motivation, and means to achieve optimization, and would optimization meaningfully improve 
postoperative outcomes? For example, a patient with a BMI of 41 and a small hernia requiring a minimally 
invasive repair would gain little from preoperative optimization, whereas a patient with a BMI of 50 and a 
loss-of-domain hernia requiring component separation would benefit substantially. 
(5) What is the level of wound contamination, and is it within an acceptable range (CDC I-III)? Would 
staging reduce the risk of mesh infection? For example, a staged procedure can significantly lower 



Page 7 of Fung et al. Mini-invasive Surg. 2025;9:33 https://dx.doi.org/10.20517/2574-1225.2025.75 13

contamination risk for a complex enteroprosthetic fistula, whereas staging offers little benefit for a patient 
with a permanent ostomy. 
(6) If concurrent non-hernia surgery is planned, what is its complexity? 
(7) What is the likelihood of future surgeries (e.g., for bleeding, anastomotic leaks, oncological recurrence, 
or future pregnancies)?

We generally do not use biologic or biosynthetic mesh as a substitute for permanent synthetic mesh in 
retromuscular positions with component separation, as it has not demonstrated superior or consistent 
outcomes in CDC class I-III wounds and incurs substantially higher costs. In CDC class IV wounds, we 
favor a staged approach over biosynthetic mesh to minimize infection risk and optimize long-term hernia 
durability.

There are situations where the decision between single-stage and staged reconstruction is not clear-cut. 
Staged reconstruction can involve higher costs for patients, hospitals, or healthcare systems than a one-stage 
approach, but these costs may be justified when considering the long-term expenses associated with hernia 
complications. In such cases, patient preferences, surgeon experience, and healthcare system factors should 
be carefully weighed.

An additional advantage of staged reconstruction is that some patients do not experience hernia recurrence 
- or symptomatic recurrence - after the initial, non-definitive repair with primary suture closure or bridging 
mesh. In our single-center retrospective review, 35.3% patients undergoing non-definitive repair (primary 
closure or bridging biologic/biosynthetic mesh) had no radiographic recurrence[47]. With this in mind, we 
discuss our approach to non-definitive hernia repair and how we have incorporated new mesh technologies 
to maximize the durability of these repairs.

INCORPORATING NEW MESH TECHNOLOGY FOR “NON-DEFINITIVE” STAGED RECONSTRUCTION
During the initial, “non-definitive” stage of a staged reconstruction, we prefer a “step-up” approach that 
balances simplicity, cost, and repair durability. Within this setting, newer innovations in hernia technology, 
particularly those suitable for contaminated environments, have proven useful. Most hernia defects can be 
closed primarily with interrupted figure-of-eight sutures using a slowly absorbable material. In areas with 
high tension, poor tissue quality, and/or contamination, we selectively reinforce the closure with mesh-
suture to improve strength and reduce the risk of suture pull-through [Figure 2]. This technique has been 
particularly helpful in emergency primary parastomal hernia repairs, fascial closure following ostomy 
reversal, flank hernias, and incision closure after temporary abdominal closure in emergency general 
surgery.

Defects that cannot be closed primarily with suture or mesh-suture are bridged with a slowly absorbable 
mesh. We prefer PhasixTM ST over rapidly absorbable meshes (e.g., VicrylTM, Ethicon, Somerville, NJ), 
biologics, or biosynthetics because:

(1) It is absorbed slowly over 12-18 months compared with 60-90 days for VicrylTM and 6 months for 
GORE® Bio-A®. 
(2) Its degradation is unaffected by the acidic environment of contaminated fields, unlike VicrylTM, GORE® 
Bio-A®, and biologic meshes. 
(3) It is less costly than biologic mesh.
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Figure 2. Intraoperative use of Duramesh suture. Primary closure of a large incisional hernia in a contaminated case.

Contrary to the commonly cited principle of “tension-free repair” in definitive hernia repair, we
intentionally apply a moderate degree of tension to a bridged Phasix STTM repair and minimize the size of
the bridged area. In our experience, this approach reduces hernia size at the second stage, thereby
simplifying subsequent reconstruction and sometimes downstaging a patient from a transversus abdominus
release (TAR) to a retrorectus repair alone. The PhasixTM ST mesh edges are sutured to the fascia with slowly
absorbable suture, and the skin is closed over this repair whenever feasible [Figure 3]. Because PhasixTM is
prone to seroma formation, we often leave a drain in place.

It must be emphasized that, according to the manufacturer’s Instructions for Use, PhasixTM ST mesh is not
intended for bridged repairs, as this theoretically results in eventual hernia formation. Despite this warning,
we are comfortable using it in this setting because we recognize that complete mesh reabsorption will lead
to an abdominal wall defect and potentially a symptomatic hernia requiring definitive repair. Since the
purpose of the first stage is not definitive repair, all patients are counseled accordingly. In some cases, a
combination of approaches is required. For example, certain portions of the fascial defect may be closed
primarily, while others require bridging with absorbable mesh. In such scenarios, we close as much of the
defect as possible and then place PhasixTM ST as a pure inlay bridge under physiologic tension [Figure 4].

We have accumulated over 8 years of unpublished experience using Phasix-ST in contaminated/dirty cases
(CDC III: 12.2%, CDC IV: 40.8%) across more than 40 patients at multiple institutions. Our preliminary
data show acceptable rates of SSOs requiring procedural intervention (SSOPI, 35.4%) and hernia recurrence
(34.7%) after a mean follow-up of 495 days (IQR 157-699). Recurrence was determined either by the
operating surgeon or by cross-sectional imaging when available. There was only one case of mesh infection
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Figure 3. Bridging Phasix-ST mesh in a staged loss-of-domain contaminated hernia.

requiring excision. Importantly, despite full absorption of the Phasix-ST mesh, not all patients developed a 
symptomatic bulge, and the majority (> 85%) did not request or require additional hernia repair at follow-
up. While more rigorous comparative trials are necessary, these findings suggest that our approach is both 
rational and safe. In summary, we have not yet adopted PhasixTM for definitive hernia repair in the 
retromuscular position.  At present, its most valuable role is in restoring abdominal continuity for non-
definitive repairs in contaminated fields.

We have summarized our overall strategy in a decision-making algorithm [Figure 5]. This approach allows 
us to achieve abdominal closure with materials that are safe, predictable across all wound classes, provide 
prolonged tensile strength, and preserve options for future abdominal wall reconstruction. We acknowledge 
that this is a conservative strategy and expect it to evolve as: (1) more evidence emerges regarding the long-
term comparative performance of different mesh constructs; and (2) we develop more reliable ways to 
identify which patients can safely achieve a durable, single-stage repair without permanent synthetic mesh.
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Figure 4. Combining primary closure and inlay biosynthetic mesh reconstruction for massive loss-of-domain hernias. (A) Loss-of-
domain defect prior to closure; (B) Abdominal closure with mesh suture and inlay Phasix-ST Mesh.

Figure 5. General decision-making algorithm for approaching complex and contaminated hernias.
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Advances in mesh technology have expanded the options available for abdominal wall reconstruction in 
contaminated settings. Biosynthetic meshes show promise, offering advantages such as cost-effectiveness 
and predictable absorption; however, their long-term outcomes and direct comparisons with synthetic 
meshes remain under investigation. The development of novel materials such as mesh suture also holds 
great potential. Despite these innovations, a cautious, individualized approach remains essential. Ultimately, 
integrating new technologies with thoughtful surgical strategies and a growing understanding of mesh 
behavior in contaminated environments may pave the way for safer and more effective hernia repairs in the 
future.
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