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Abstract

Background: Periprosthetic infections are a debilitating complication of alloplastic breast
reconstruction. Local antibiotic delivery for prophylaxis and infection clearance has been used by
other surgical specialties but rarely in breast reconstruction. Because local delivery can maintain
high antibiotic concentrations with lower toxicity risk, it may be valuable for infection prophylaxis
or salvage in breast reconstruction. 

Methods: A systematic search of the Embase, PubMed, and Cochrane databases was
performed in January 2022. Primary literature studies examining local antibiotic delivery systems
for either prophylaxis or salvage of periprosthetic infections were included. Study quality and bias
were assessed using the validated MINORS criteria. 

Results: Of 355 publications reviewed, 8 met the predetermined inclusion criteria; 5 papers
investigated local antibiotic delivery for salvage, and 3 investigated infection prophylaxis.
Implantable antibiotic delivery devices included polymethylmethacrylate, calcium sulfate, and
collagen sponges impregnated with antibiotics. Non-implantable antibiotic delivery methods used
irrigation with antibiotic solution into the breast pocket. All studies indicated that local antibiotic
delivery was either comparable or superior to conventional methods in both the salvage and
prophylaxis settings. 

Conclusions: Despite varied sample sizes and methodologies, all papers endorsed local
antibiotic delivery as a safe, effective method of preventing or treating periprosthetic infections in
breast reconstruction. 

Introduction

Implant-based methods remain the most commonly performed type of postmastectomy breast
reconstruction,  accounting for approximately 80% of reconstructions.  While autologous breast
reconstruction is often rated higher than alloplastic reconstruction in terms of patient satisfaction,
increased surgical complexity, donor site morbidity, and requirement for microsurgical expertise remain
limiting factors for many patients.  Despite their popularity, tissue expander and implant-based
surgeries carry a higher risk of infection compared with that of autologous reconstruction,  which can
lead to additional surgeries, significant patient morbidity, and even loss of the reconstructed breast
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pocket. The literature discussing infections in implant-based breast reconstructions (IBBRs) report
infection rates ranging widely from 1% to 43%,  highlighting the importance of both effective infection
prophylaxis and implant salvage protocols.

In an effort to mitigate this risk, antibiotics are a common tool used to prevent and treat surgical site
infections. While there is currently no consensus regarding the prophylactic use of antibiotics,  their
administration has been demonstrated to have some benefit  and is recommended for clean breast
surgeries.  However, there is a lack of consistent evidence in support of antibiotic prophylaxis for other
breast surgeries,  and adherence to guidelines among breast surgeons is poor.  Postoperative
antibiotic use is another source of debate. Postoperative antibiotics are commonly prescribed following
many surgical procedures, and some studies have identified a benefit from their use in prosthetic breast
reconstruction.  However, on aggregate, there is limited evidence illustrating a benefit from
postoperative antibiotic use ; in fact, the World Health Organization recommends against this
practice.

Once established, periprosthetic infections can be highly morbid and difficult to treat. Traditional
methods for managing infected breast implants have previously included a trial of intravenous (IV)
antibiotics, breast pocket washout with removal of the device, and consideration of delayed
reconstruction several months later.  Reconstruction following infection and explantation is often
abandoned by patients, especially when the primary reason for mastectomy is oncologic rather than
prophylactic.  As a result of the morbidity posed by an infection following alloplastic breast
reconstruction, many recent studies have investigated new modalities for preventing infection and
salvaging infected implants. Local antibiotic delivery systems are of significant interest as they can
greatly increase the concentration of antibiotics in the breast pocket without the same risk of
complications that result from high systemic doses. 

The use of local antibiotic delivery systems has been popularized in other surgical fields, such as
orthopedic surgery, but their use within plastic surgery remains scarce. Antibiotic-infused bone cement
has been used by orthopedic surgeons since the 1970s for the treatment and prevention of infections
following joint arthroplasty.  More recently, the use of antibiotic-eluting devices like nonabsorbable
polymethylmethacrylate (PMMA) or absorbable calcium sulfate have begun to appear in soft tissue
surgeries, such as vascular surgeries  and hernia repair,  but their use is far from routine. Other
proposed methods for local antibiotic delivery to surgical sites include continuous antibiotic infusion via
catheterization  and antibiotic lavage.  Some authors even propose using materials like antibiotic-
loaded collagen matrix  or antibiotic-infused surgical meshes  as a means of providing both local
antibiotic delivery and soft tissue support; however, few publications have explored their efficacy in
reconstructive surgery. 

With breast cancer being the most common cancer among women worldwide, even a low incidence of
surgical infection has the potential to affect a large number of patients.  Though novel, the use of local
antibiotic delivery methods for infection prophylaxis and implant salvage may potentially offer better
infection control than standard methods. Thus, the focus of this systematic review is to identify studies
that use local antibiotic delivery as either a method of prophylaxis or salvage for IBBR and provide an
evidence-based summary of their results.

Methods

Search strategy

A systematic review was performed using the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses statement guidelines (Figure 1). The search included the following bibliographic
databases: PubMed, Cochrane Library, and Embase. The following search terms were used for
PubMed and were adapted as necessary for the additional databases to identify all possible papers that
may meet this study’s inclusion criteria: (breast reconstruction [TW] OR mammaplasty [TW] OR
mammoplasty [TW] OR mastoplasty [TW] OR alloplastic breast reconstruction [TW] OR implant-based
breast reconstruction [TW] OR breast implant [TW] OR breast implants [TW] OR IBBR [TW] OR
periprosthetic infection [TW] OR prosthesis-related infection [TW] OR tissue expander [TW] OR tissue
expander infection [TW] OR reconstruction, breast [TW]) AND (antibiotic [TW] OR local antibiotic [TW]
OR local antibiotic delivery [TW] OR antibiotic cement [TW] OR antibiotic bone cement [TW] OR
antibiotic-eluting [TW] OR antibiotic PMMA [TW] OR antibiotic plate [TW] OR antibiotic
polymethylmethacrylate [TW] OR PMMA [TW] OR antibiotic bead [TW] OR STIMULAN [TW] OR
antibiotic lavage [TW]) AND (antibiotic prophylaxis [TW] OR prophylaxis, antibiotic [TW] OR antibiotic
premedication [TW] OR salvage [TW] OR implant salvage [TW] OR infection clearance [TW]).
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Figure 1. Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram. Diagram
illustrates the process of identifying, evaluating, and
excluding or including publications identified in the literature
according to the PRISMA guidelines. This flow chart
describes the number of initial publications identified from
each database and how many were excluded at each
screening step until only articles meeting inclusion criteria
remained (8 publications total).

Inclusion and exclusion criteria

Criteria for eligibility and exclusion were decided before the review was performed. Patients undergoing
IBBR following either oncologic or prophylactic mastectomy were included. Only studies that examined
local delivery of antibiotics to the breast pocket were included. Papers involving both prophylactic local
antibiotic delivery in immediate reconstruction and local antibiotic delivery for implant salvage were
included in this review; surgical procedures at either the tissue expander or implant stage were eligible.
Studies investigating the use of systemic antibiotics, application or topical antibiotics, or use of antibiotic
wound dressings were excluded, but no exclusions were made based on the type of device used for
local antibiotic delivery. Papers based solely on animal or in vitro models were excluded, as were
papers published in a language other than English. Bibliographies of all included articles were screened
to identify additional articles not obtained in the preliminary search. Two independent reviewers
repeated the review process.
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Assessment and data extraction

Outcomes of interest covered a range of complications typically associated with breast reconstruction.
In studies investigating local antibiotic delivery for the purpose of infection prophylaxis, the rate of
postoperative infection was the primary outcome of interest. For papers investigating implant salvage,
the rate of infection clearance and successful salvage were the primary outcomes of interest. For each
included article, information regarding the study design, device used for local antibiotic delivery, metrics,
and infection and salvage rates were extracted. After full-text screening as detailed in Figure 1, 8
studies met inclusion criteria. Included studies are summarized in Table 1 and Table 2. In all cases, a P
value of <.05 was considered to be statistically significant.

Assessment of quality and bias    
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To assess the research quality and the risk of bias, Methodological Index for Non-Randomized Studies
(MINORS) scores were calculated for each article included in the review. The MINORS framework is a
validated scoring system for assessing the methodological quality of nonrandomized surgical studies.
In the case of noncomparative studies, there are 8 criteria that can be scored from 0 to 2, and the global
ideal score is 16. For comparative studies, there are an additional 4 criteria that are also scored
between 0 and 2 and add up to a global ideal of 24. The MINORS score was calculated for each paper
in this review, and the percent of the global ideal score are reported in Table 3. MINORS scores were
determined separately by 2 independent reviewers, and all discrepancies were discussed. 

Results

Search results

Searches of Cochrane, Pubmed, and Embase databases yielded a total of 523 articles based on our
search criteria. A total of 168 articles were removed as duplicates while 315 articles were removed for
irrelevance based on titles and abstracts. Of 40 remaining full-text articles that were assessed for
eligibility, 8 articles were found to meet the predetermined inclusion criteria (Figure 1). All included
studies were primary literature publications focused on local antibiotic delivery as a method for infection
prophylaxis or salvage of periprosthetic infections in IBBR. No randomized control trials were identified
in the literature. The study designs and data collection of the 8 studies identified by this review were too
heterogeneous to allow for meta-analysis. Table 1 summarizes each of the included studies.

Study methods and sample sizes

Of the 8 studies included, all were retrospective in nature. Three studies examined the use of local
antibiotic delivery on infection prophylaxis.  Kenna et al used absorbable, antibiotic-eluting
STIMULAN calcium sulfate beads (Biocomposites; Wilmington, NC) placed in the breast pocket
alongside a tissue expander as a means of local antibiotic delivery.  This intervention was compared
with conventional reconstructive techniques with a tissue expander but no local antibiotics, and the
outcomes were the rate of infection and expander loss. This study included a total of 74 patients;
however, individual breasts were treated as data points, resulting in a sample size of n = 127 (68
intervention group, 59 comparison group). Hunsicker et al used continuous irrigation of the
periprosthetic space with a triple-antibiotic solution for 96 hours after surgery as a means of infection
prophylaxis.  This group was compared with controls who received continuous infusion of local
anesthetic only. A total of 276 patients were included in this study (163 intervention, 113 control), and
the outcome measures were the incidence of periprosthetic infection, hematoma, seroma, and skin
necrosis. 

Tutela et al also used continuous irrigation of the periprosthetic space with a triple-antibiotic solution as
a means of prophylaxis.  Antibiotic irrigation occurred for 24 hours after surgery and results were
compared with those in a control group that received no irrigation. Outcome measures included rates of
infection, explantation, hematoma, and seroma between the groups. A total of 79 patients were studied
(34 intervention, 45 control).

Five studies investigated local antibiotic delivery devices to salvage implants with an existing
infection.  Of these 5 studies, 3 were based on small sample sizes (n < 15) and had no intrinsic
comparison group. Albright et al (n = 14) used antibiotic-impregnated PMMA (either plates or beads)
that were placed in the infected breast pocket.  Salvage was determined by 2 or more consecutive
negative fluid cultures. Sherif et al (n = 12) used absorbable, antibiotic-eluting STIMULAN calcium
sulfate beads placed in the infected pocket for implant salvage.  The outcome measure reported was
infection clearance without the need for continued use of IV antibiotics. Lapid used gentamicin collagen
sponges placed around an infected implant as a means of local antibiotic delivery.  In this study, a 6-
week parenteral antibiotic therapy was also used concurrently with the novel salvage intervention,
making differentiation of the local antibiotics from the systemic regimen difficult. The total number of
patients studied was 4, and the outcome measures included infection clearance and capsular
contracture.  

Of the 5 salvage studies, 2 used comparison groups and larger sample sizes. Xue et al included a total
of 58 patients; however, each breast was again treated as individual data points, resulting in a sample
size of n = 62 (45 intervention, 17 comparison).  This study examined implant salvage using an
antibiotic-impregnated PMMA plate with immediate reconstruction compared with conventional methods
(explantation and delayed reconstruction). Outcome measures included infection clearance and the rate
of completed breast reconstruction. Kim et al used continuous closed irrigation with a vancomycin
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solution in their intervention group (mean irrigation duration was 11 days) compared with conventional
methods (explantation and delayed reconstruction) in the comparison group.  Outcome measures
included infection clearance, rate of reconstruction completion, and total cost. 

Methods of local antibiotic delivery     

The studies included in this review involve 2 main methods: local antibiotic delivery using an
implantable antibiotic eluting material,  or continuous irrigation of the periprosthetic space with an
antibiotic solution.

Most studies based on a static, implantable antibiotic-eluting device used a combination of 2 broad-
spectrum antibiotics combined with a delivery vehicle. Kenna et al and Sherif et al used absorbable
calcium sulfate beads while Albright et al and Xue et al used PMMA to supply antibiotics to the surgical
site.  Lapid used the gentamicin-infused collagen sponges GENTA-COLL (Resorba Medical) as a
means of antibiotic delivery to the breast pocket.  A summary of these parameters is provided in Table
2. Notably, there was substantial variability in the dosages of antibiotics given, with a significantly lower
antibiotic concentration used in the prophylaxis study compared with the salvage papers. While each
study concluded with an endorsement of their method’s efficacy, most authors highlighted the fact that
their experimental protocols did not allow them to tailor the type of antibiotic or the dosages used to the
bacterial species or severity of infection. 

The studies that employed an irrigation-based antibiotic delivery system also varied substantially in their
methodology. Both of the studies using irrigation for prophylaxis used a triple-antibiotic solution and a
shorter duration of irrigation with less total antibiotic solution when compared with the paper using
irrigation for salvage. For prophylaxis, Hunsicker et al used 400 mL of antibiotic solution delivered
through a 96-hour irrigation while Tutela et al irrigated for 24 hours and used a total volume of 1 L of
antibiotic solution.  For salvage, Kim et al irrigated the periprosthetic space for an average of 11
days at a rate of 250 mL of antibiotic solution per hour.

While the antibiotic elution profile from delivery vehicles like PMMA or calcium sulfate is reported in
other surgical fields where these materials are more commonly used,  elution profile was only
discussed in 1 paper included in this review, Albright et al.  Surgical drains are often placed in the
breast pocket following IBBR and offer an ideal method of sampling antibiotic concentration in the
periprosthetic space. Albright et al compared the concentration of vancomycin in the drain fluid with
serum levels.  Their results showed a substantial increase of vancomycin concentration in the drain
output compared with serum measurements. In the drain fluid, they measured vancomycin levels
ranging from 355 µg/mL the day after surgery to 2.4 µg/mL up to 48 days following the procedure.
Serum concentrations of patients receiving IV antibiotics during their hospital stay ranged from 28
µg/mL to 0.8 µg/mL and were not detected beyond 20 days after surgery. 

Effects of local antibiotic delivery on salvage 

Five of the studies in this review investigated the use of local antibiotic delivery as a method of breast
implant salvage, which was defined as complete infection clearance.  All of the papers were
retrospective, and only 2 included a comparison group.  The other 3 papers piloted a novel
technique for implant salvage using either calcium sulfate beads,  PMMA implants,  or gentamicin-
infused collagen sponges,  with no comparison or control group. These noncomparative papers
demonstrated favorable outcomes that matched or exceeded salvage rates reported in the literature
using more conventional methods. Albright et al reported 100% infection clearance in their 14
patients.  However, they also reported 1 instance of infection recurrence that resulted in the loss of the
implant, which they attributed to steroid use outside of their study design. Sherif et al reported a salvage
rate of 75% in their 12 patients.  The 3 failed salvage cases were attributed to “exceptionally
complicated situations,” which included 1 patient who had inadequate soft tissue coverage secondary to
radiation treatment and went on to receive a superior gluteal artery perforator flap, 1 patient with
antibiotic-resistant Rhodococcus species, and 1 patient who left the country immediately after surgery
and was subsequently lost to follow-up. In the Lapid study, local antibiotic delivery was used in
combination with extended parenteral antibiotic treatment for prosthetic salvage.  Though the salvage
rate was 100% in the 4 patients included in this series, the author’s combined antibiotic approach
obscures the efficacy of local antibiotic delivery method on its own.  

The salvage papers that included a comparison group used the most conservative treatment, implant
removal and systemic antibiotics, as their control. Xue et al compared implant salvage using antibiotic-
eluting PMMA plates with immediate explantation.  The authors reported an infection clearance rate of
82.2% in their treatment group compared with 94.1% in the explantation group (P = .42). Notably,
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significantly more patients who received the salvage procedure went on to complete their breast
reconstruction (84.4% vs 35.3%; P < .001), and far fewer abandoned reconstruction altogether (2% vs
58.8%; P < .001). Kim et al used a similar methodology, comparing salvage with continuous
vancomycin irrigation of the periprosthetic space to explantation.  Both treatment groups achieved
100% infection clearance. Though there was no significant difference between the groups in any
reported outcome measure, those who underwent salvage via antibiotic irrigation tended to be less
likely to abandon their reconstruction (20% vs 68.8%; P = .1).

Effects of local antibiotic delivery on prophylaxis

Three studies investigated the use of local antibiotic delivery as a means of prophylaxis against
periprosthetic infections. Kenna et al compared tissue expander-based breast reconstruction using
conventional methods to the same procedure with the addition of antibiotic-infused calcium sulfate
beads in the implant pocket.  Their primary outcome was the rate of tissue expander loss due to
infection, which they found to be reduced by 8-fold in the group that included the beads (1.5% vs 11.9%;
P = .024). Hunsicker et al used a continuous irrigation of the periexpander space with either triple-
antibiotic solution (intervention group) or anesthetic solution alone for 96 hours after surgery.  They
found that irrigation with antibiotic solution significantly reduced infection rates (1.9% vs 6%; P = .007).
Tutela et al compared irrigation of the periprosthetic space with triple-antibiotic solution for 24 hours
following surgery to reconstruction with standard methods without irrigation.  They found that antibiotic
irrigation tended to reduce the total rate of infection (5.9% vs 22%; P = .06) and significantly reduced
the total number of premature explantations (3% vs 20%; P = .03). 

Assessment of quality and bias

Table 3 summarizes the MINORS score of each study included in this review. The MINORS
assessment was based on 8 criteria for noncomparative studies and 12 criteria for comparative studies.
Each criterion was assigned scores of 0 (not reported), 1 (reported but inadequate), or 2 (reported and
adequate). The authors of the validated instrument state the global ideal score is 16 for noncomparative
studies and 24 for comparative studies.  There were 3 noncomparative studies included in this review,
with MINORS scores ranging from 6 to 9. In the noncomparative group, the mean MINORS score was
7, representing 43.75% of the ideal score. There were 5 comparative studies included in this review,
with scores ranging from 14 to 17. In this group, the mean MINORs score was 14.4, representing 60%
of the ideal score. On average, the 8 papers included in this review scored 53.9% of the ideal MINORs
score.

Discussion

This systematic review includes a total of 8 studies that met the predetermined inclusion criteria, with 5
studies focusing on use of local antibiotic delivery as a means of implant salvage and 3 on infection
prophylaxis. Of the studies identified in the literature, only 1 was prospective, and none were
randomized control trials. Five studies featured comparison groups; the other 3 studies were
noncomparative, proof-of-concept studies employing new methods for salvaging infected implants
where the salvage rate was compared with salvage rates of more conventional approaches found in the
literature. Though there is a high degree of variability among the study techniques described, all 8
articles advocate for the use of local antibiotic delivery for either implant infection salvage or
prophylaxis. 
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The 2 comparative studies investigating implant salvage both reported similar salvage rates in the
intervention and explantation groups.  As a result, both papers concluded that local antibiotic
delivery, either via PMMA or direct irrigation, for the purpose of implant salvage offers a successful
alternative to explantation. The other studies investigating salvage of infected implants did not include a
comparison group. Still, all authors concluded that the use of local antibiotic delivery either by PMMA,
calcium sulfate beads,  or collagen sponges  represents a promising method for salvaging infected
breast implants without the need for extended IV antibiotic use or the delayed recovery time typical of
explantation. Similarly, the 3 papers examining local antibiotic delivery for infection prophylaxis all
concluded that local antibiotic treatment reduced postoperative rates of infection, with some reports
indicating that the infection rate was as much as 8-fold lower than that seen in control groups.  

When analyzing the studies that used antibiotic irrigation, the included articles differed significantly in
the types of antibiotics used, the total volume of antibiotics used, and the duration of use. Kim et al
investigated salvage and used a vancomycin solution (1 g/L) that was continuously infused into the
periexpander cavity at a rate of 250 mL/h for an average of 11 days.  This method used both the
highest volume of solution and longest duration of irrigation, resulting in a mean use of 66 g of
vancomycin for infection clearance. By contrast, the 2 papers examining irrigation as a means of
prophylaxis reported that pumps were in place for only 96 hours  and 24 hours  following surgery,
using an average of 400 mL of vancomycin-based triple-antibiotic solution and 1 L of gentamicin-based
triple-antibiotic solution, respectively. In all cases, both the pumps and accompanying drains were
removed from the breast without the need for additional surgical intervention, minimizing any
complications that may stem from reoperation. 

In the study on salvage by Kim et al, placement of the irrigation pump and drain was done under local
anesthesia, enabling infection clearance without any invasive surgery.  While the device itself may be
cumbersome and poses a risk of infection due to the transdermal nature of the tubing, its ability to be
inserted and removed nonsurgically is a major advantage. Another advantage that the authors mention
highlights the hydrodynamic role of the irrigation itself. Even in the absence of antibiotics, continual fluid
movement both removes debris from the periprosthetic space and helps disrupts biofilm formation
around the implant. Though none of the papers altered the concentration or species of the antibiotics in
their solutions, in theory, irrigation with an external pump would allow for this kind of highly controlled
titration, even after surgery is finished. 

Across the included studies, relatively little attention was given to other outcome measures or
complications, such as hematoma, seroma, dehiscence, capsular contracture, patient satisfaction, or
aesthetic appearance, although these undoubtedly have a bearing on overall surgical success. Two
salvage studies included analysis of reconstruction completion versus abandonment. Xue et al found
that implant salvage with local antibiotics (PMMA implant) significantly increased the rate of
reconstruction completion (84.4% vs 35.3%; P < .001) and decreased the rate of reconstruction
abandonment (2% vs 58.8%; P < .001) compared with the implant removal and delayed reconstruction,
which is a more typical approach to periprosthetic infection.  Similarly, Kim et al reported that local
antibiotic delivery (irrigation) tended to increase the rate of reconstruction completion (80% vs 31%)
compared with conservative treatment, although their results did not reach significance (P = .1).  

Among the comparative studies, several instances of heterogenous underlying patient populations may
confound interpretation of the results. In some cases, this was due to imperfect study methodology; in
other cases, however, these variations were simply a product of normal patient variability and small
sample sizes. Differences in patient factors, such as obesity, radiation therapy, or diabetes, have the
potential to influence study results and may be a limitation to the studies included in this review. This
limitation is discussed in Table 2 and is assessed in the MINORS scores; however, these differences in
patient population were generally minor and did not unilaterally favor one intervention over another.
Across these studies, comorbidities were occasionally concentrated in local antibiotic group (Kenna et
al; Kim et al); in others, they were less common in the local antibiotic groups (eg, Xue et al.), and in
others, the distribution of these comorbidities was mixed (eg, Hunsicker et al; Tutela et al.).

Kim et al was the only study to compare the costs of each intervention.  The authors found that, on
average, their method of expander irrigation was less expensive (mean, $3033) than conventional
treatment with expander removal (mean, $5307), though they offered no statistics to qualify this
comparison. This reduction in cost was at least partially due to the fact that salvage with antibiotic
irrigation could be done under local anesthesia and did not require implant replacement. The authors
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also noted the tendency for the explantation group to switch to autologous reconstruction after failing
implant-based methods, therefore the average difference in cost between their intervention and
comparison groups was actually much starker. 

The variability of antibiotic delivery vehicles used in the included studies also highlights the important
decision of using absorbable versus nonabsorbable methods. For example, collagen sponges and
calcium sulfate are absorbable materials that do not need to be removed from the body once implanted,
allowing for more flexibility when designing a surgical protocol. PMMA, on the other hand, will remain
intact in the patient until it is removed during a second operation. Thus, the only feasible use of PMMA
in breast reconstruction is in 2-stage breast reconstruction, where the PMMA plate is placed alongside a
tissue expander during the first stage and then removed when tissue expander is exchanged for the
implant. 

The papers included in this review seem to show that absorbable material can be used effectively for
both prophylaxis and salvage. The authors of the papers using calcium sulfate both highlighted the
advantage that an absorbable vehicle provides over PMMA, namely that there is no need to keep track
of the antibiotic-eluting device once it is placed, and there is no need for reoperation to remove the
device. Besides infection control and biodegradation, calcium sulfate offers the advantage of being able
to carry a wider range of antibiotics, such as antibiotics that are heat-sensitive.  During curing, PMMA
produces a highly exothermic reaction that can destabilize heat-sensitive antibiotic compounds.
Calcium sulfate does not have this same limitation and can be used with both heat-sensitive and non–
heat-sensitive antibiotics without risk to the patient or antibiotic compound.  Gentamicin collagen
implants,  on the other hand, are made already containing gentamicin, thus offering less flexibility than
either calcium sulfate or PMMA in terms of antibiotic choice. As a result, this review highlights that the
choice of antibiotic delivery vehicle remains nuanced and involves decision-making regarding antibiotic
choice and number of future operations involved. 

Limitations

The included studies in this review are not without their limitations. The noncomparative, proof-of-
concept studies all had small sample sizes (n < 15) and were underpowered. In addition, most studies
had limited analysis of relevant outcome measures. All studies included the outcome measure most
relevant to the aim of the study, namely whether or not local antibiotic delivery reduced infection or
improved salvage rates, but few reported on outcomes other than infection. Additionally, attention to the
confounding role of patient comorbidities was absent in some studies. 

To determine whether a new surgical protocol should be adopted, such as the addition of antibiotic-
eluting materials in the breast pocket, a more exhaustive investigation of patient factors and surgical
outcomes is needed. The impact of local antibiotic delivery systems on implant malposition, capsular
contracture, hematoma, seroma, aesthetic outcome, cost, and patient satisfaction should be considered
for future studies. The lack of additional outcome measures may also be a consequence of the relatively
short follow-up periods used by most studies. Because many important outcomes, like capsular
contracture, aesthetic appearance, rate of reoperation, and patient satisfaction are all affected by time,
additional data may give more clarity on the long-term outcomes and consequences of these novel
surgical methods. 

Conclusions

Periprosthetic infection in the context of IBBR can be a devastating complication for patients and
surgeons. Treatment of an infected breast pocket usually involves a course of antibiotics and
explantation/reconstructive delay if the infection does not abate. Because local antibiotic delivery can
maintain high antibiotic concentrations in a specific site of interest without the risk of toxicity that comes
with similar concentrations of systemic antibiotics, its use for infection prophylaxis or salvage in IBBR
may prove useful. The studies included in this review indicate that local antibiotic delivery to the breast
pocket can significantly reduce infection rates when used for prophylaxis and is a viable method of
implant salvage in the context of a periprosthetic infection. This is especially appealing when
considering that systemic antibiotic administration for prophylaxis or salvage has inconsistent efficacy
and carries a higher risk of systemic toxicity. 

This systematic review offers support for both the safety and efficacy of using local antibiotic delivery in
breast reconstruction. However, future studies investigating long-term outcomes and including a wider
variety of outcome measures will be beneficial to determine if local antibiotic delivery to the breast
pocket becomes standard of care. 
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