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A simple "restoration" technique aims to reduce infected pseudoaneurysms tied to vascular closure devices like 

the Perclose ProStyle Suture&reg;, as detailed in a recent case study. These devices can create an "umbilical 

depression" at the puncture site, collecting fluid and debris that fosters bacterial growth and infection. The 

proposed solution involves a meticulous, layered closure to restore the natural contour of the abdominal wall, 

eliminating the depression and promoting proper wound healing.

K E Y  TA K E AWAY S

º lightbulb

º The Pivot: Standard VCD deployment focuses on immediate hemostasis. This technique shifts the focus 

to long-term wound biomechanics to prevent infection.

º The Data: The case study demonstrated successful resolution of an infected pseudoaneurysm with the 

restoration technique, eliminating the umbilical depression and promoting healing. While a single case, it 

highlights a potential mechanism.

º The Action: When using the Perclose ProStyle, consider a layered closure technique to evert the skin 

edges and eliminate any residual depression at the puncture site. This may require additional sutures 

beyond the VCD itself.

The issue is one of basic biomechanics. The Perclose ProStyle device, while designed for hemostasis, can create an 

inward depression, or "umbilical depression," at the puncture site. It acts as a reservoir. This collects bodily fluids, 

blood, and skin flora, fostering bacterial proliferation and raising the risk of surgical site infection (SSI) and infected 

pseudoaneurysms. Stagnant fluid invites infection.

Vascular closure devices (VCDs) are common in interventional cardiology and radiology. They speed ambulation and 

discharge. But complications exist. SSIs, though rare, pose significant morbidity, from prolonged hospitalization to limb 

loss or death. Incidence ranges from 0.1% to 3%. The Perclose ProStyle's unique umbilical depression creates a distinct 

infection mechanism, demanding specific prevention efforts.

This "restoration" technique directly confronts the biomechanical flaw. It moves beyond just the Perclose suture. Instead, 

a meticulous, layered closure uses additional sutures to re-approximate subcutaneous tissue, everting skin edges and 

eliminating the umbilical depression. The goal is simple: restore the natural abdominal wall contour, promoting drainage 

and stopping fluid accumulation. No pockets for infection.
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Mujtaba et al. (2023) detail a multi-layered approach. After Perclose suture deployment and hemostasis confirmation, 

clinicians inspect the puncture site for invagination. If an umbilical depression exists, absorbable sutures bring 

subcutaneous tissue layers together, lifting the depression base and everting skin edges. Skin closure, often with a 

non-absorbable suture, ensures a flat or slightly everted wound margin. This re-approximation aims to eliminate dead 

space, promote primary intention healing, and reduce fluid collection and bacterial colonization. It optimizes the tissue 

environment for infection resistance.

Current guidelines, including those from the Society for Vascular Surgery (SVS), stress aseptic technique and prompt 

surgical site infection treatment. But they overlook biomechanical factors in VCD infection risk. This "restoration" 

technique, though not explicitly in guidelines, aligns with optimizing wound healing and preventing complications. The 

2016 SVS guidelines mention surgical repair for pseudoaneurysms, but this approach aims for prevention (Conte et al., 

2016). It's proactive, not reactive.

The Centers for Disease Control and Prevention (CDC) offers broad SSI prevention guidelines. These cover 

pre-operative, intra-operative, and post-operative measures like patient bathing, hair removal, and antimicrobial 

prophylaxis. Yet they lack specific recommendations for VCD-related wound morphology. The "restoration" technique 

offers a targeted intervention. It complements existing SSI prevention, addressing a specific anatomical predisposition. 

This makes it a relevant consideration for clinicians using Perclose ProStyle devices, even without explicit guideline 

endorsement.

The obvious caveat: this is a single case report. We cannot draw broad conclusions from one patient. A prospective, 

randomized controlled trial is needed to prove its benefit. Details on suture types, technique, or long-term outcomes 

are missing. We also lack the patient's BMI, a critical wound healing risk factor. Without standardization and rigorous 

evaluation, its superiority over standard methods remains unproven.

Beyond a single case, the most beneficial patient population is undefined. Patients with higher BMI, diabetes, or other 

comorbidities that impair wound healing might see more relevance from this technique. The report does not stratify 

risk factors. The lack of comparative data with standard closure also limits assessing its true impact on infection 

rates or patient outcomes. Still, future research must standardize the "restoration" protocol, including suture materials, 

knotting, and objective measures for wound contour and healing. Long-term follow-up is crucial for durability and late 

complications. This technique's generalizability to other VCDs or anatomical sites also needs exploring.

Despite these limitations, the "restoration" technique presents a compelling conceptual framework. It highlights the 

importance of considering device-specific biomechanical factors in SSI prevention, moving beyond generic aseptic 

practices. Clinicians should be aware of the potential for umbilical depression with Perclose ProStyle and consider 

whether a simple, additional step could mitigate a recognized infection risk. This approach encourages a more nuanced 

understanding of wound healing dynamics, particularly in the context of novel medical devices.
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Ultimately, while awaiting robust evidence, the technique serves as a valuable reminder for interventionalists to 

meticulously inspect puncture sites and consider optimizing wound architecture to prevent fluid accumulation. It 

underscores the ongoing need for vigilance and innovation in minimizing post-procedural complications, even for 

commonly used and generally safe devices.

CLINICAL IMPLICATIONS

Fewer infected pseudoaneurysms could mean fewer readmissions and lower healthcare costs. That's the 

striking clinical consequence if this technique proves effective. It could be a significant win for patient care and 

budgets.

But implementing this technique will demand more time and resources. Surgeons would use more suture 

material and spend extra time closing the puncture site. Increased procedure time means higher costs, 

especially where operating room time is precious.

Reimbursement for this "restoration" technique presents a challenge. It is not a separately billable procedure. 

Hospitals may have to absorb the additional costs, or justify the expense by pointing to reduced readmission 

rates. The economic reality is stark: infection control is a profit center, and prevention rarely gets you promoted.
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