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Cardiovascular diseases (CVDs), primarily caused by vascular stenosis and occlusion,

remain the leading cause of mortality worldwide. Surgical revascularization using vascular

grafts is a widely practiced intervention to restore blood flow.

However, postoperative infections at the graft site can cause a significant clinical challenge.

Conventional systemic antibiotic treatments often fall short in achieving localized, high-

concentration delivery to the infected area, and may lead to systemic side effects. Antibiotic-

loaded beads have emerged as a targeted, localized therapy that can potentially prevent or

treat vascular graft infections while minimizing systemic toxicity. Latest advancements in

bioabsorbable materials further highlight the importance of this innovative approach. We

systematically reviewed the existing literature on the use of bioabsorbable antibiotic beads

for the prevention and treatment of vascular graft infections. It seeks to assess their clinical

efficacy, compare biodegradable and non-biodegradable formulations, highlight existing

challenges such as microbial resistance and optimal drug loading, and propose future

directions for research and clinical application in vascular graft infection management.

A structured literature review was conducted to evaluate the clinical and experimental

evidence regarding the use of antibiotic beads in the management of vascular graft

infections (VGIs). The methodology involved the following steps:

Database Search:

Relevant studies were retrieved from PubMed, MedlinePlus, and Embase databases using 

targeted keywords: “vascular graft infection,” “antibiotic beads,” “bioabsorbable beads,” 

“calcium sulfate beads,” “PMMA,” and “localized drug delivery.”

Inclusion Criteria:

• Studies involving bioabsorbable antibiotic bead formulations.

• Studies that specifically address infection prevention or treatment in vascular grafts.

• Both clinical trials and preclinical (animal model) studies.

Exclusion Criteria:

• Research focused on conventional systemic antibiotic therapy or standard surgical

techniques.

• Studies on silver-coated grafts, stem cell therapy, or non-infectious complications.

Data Extraction:

Information was extracted on:

• Bead type (e.g., PMMA, calcium sulfate)

• Antibiotic agents used

• Drug release characteristics

• Clinical outcomes, including infection rates and complications

• Biodegradability and safety profiles

Analysis Approach:

Extracted data were critically evaluated to determine the efficacy, advantages, and

limitations of each formulation in the context of vascular surgery.

Antibiotic beads represent a promising advancement in the management of vascular graft

infections by enabling targeted, high-dose local antibiotic delivery while minimizing systemic

side effects. Compared to traditional non-degradable PMMA beads, biodegradable options

such as calcium sulfate offer practical advantages, including elimination of removal surgery.

Current evidence supports their efficacy in infection prevention and treatment but further

well-designed clinical studies will standardize protocols, optimize formulations, and tailor

therapies to specific microbial challenges.

The literature review revealed significant insights into the use of antibiotic beads for vascular

graft infection (VGI) management:

Efficacy of Localized Drug Delivery: Multiple studies confirmed that antibiotic-loaded

beads provide high local antibiotic concentrations, effectively reducing microbial colonization

at graft sites with minimal systemic toxicity.

Commonly Used Materials: Polymethyl Methacrylate (PMMA) beads are widely studied but

are non-degradable and require surgical removal. Calcium Sulfate and other bioabsorbable

formulations are gaining popularity due to their biodegradability and ease of use, eliminating

the need for a second procedure.

Antibiotics Used: Common agents include vancomycin, gentamicin, and tobramycin, often

selected based on local infection profiles.

Clinical Impact: Use of antibiotic beads showed reduced infection rates, shorter hospital

stays, and fewer revision surgeries. However, clinical evidence is still limited and

heterogeneous across patient populations and graft types.

Challenges Identified: 

• Lack of standardized protocols for bead composition, dosage, and placement.

• Insufficient long-term outcome data on bioabsorbable beads.

• Variable effectiveness depending on microbial species and infection severity.

Emerging Trends: These include customized antibiotic beads targeting specific pathogens,

and next-gen bio-composite materials for improved integration and drug release.

• Clinical Validation and Customization

• Material Innovation and Monitoring

• Combination Therapies and Long-Term Impact
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