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Summary: Infections are problematic in postmastectomy implant-based recon-
struction with infection rates as high as 30%. Strategies to reduce the risk of
infection have demonstrated various efficacies. A prolonged course of systemic,
oral antibiotics has not shown evidence-based benefit. Although absorbable
antibiotic beads have been described for orthopedic procedures and pressure
wounds, their use has not been well studied during breast reconstruction, par-
ticularly for prepectoral implant placement. The purpose of this study was to
evaluate the selective use of prophylactic absorbable calcium sulfate antibi-
otic beads during high-risk implant-based, prepectoral breast reconstruction
after mastectomy. Patients who underwent implant-based, prepectoral breast
reconstruction between 2019 and 2022 were reviewed. Groups were divided
into those who received antibiotic beads and those who did not. Outcome vari-
ables included postoperative infection at 90 days. A total of 148 patients (256
implants) were included: 15 patients (31 implants) who received biodegradable
antibiotic beads and 133 patients (225 implants) in the control group. Patients
who received antibiotic beads were more likely to have a history of infection
(66.7%) compared with the control group (0%) (P < 0.01). Surgical site infec-
tion occurred in 3.2% of implants in the antibiotic bead group compared with
7.6%, but this did not reach statistical significance. The incidence of infection
in high-risk patients who have absorbable antibiotic beads placed during the
time of reconstruction seems to be normalized to the control group in this pilot
study. We present a novel use of prophylactic absorbable antibiotic beads in
prepectoral breast implant reconstruction. (Plast Reconstr Surg Glob Open 2023;
11:¢5353; doi: 10.1097/GOX.0000000000005353; Published online 16 October 2023.)

LOCAL PROPHYLACTIC ANTIBIOTICS FOR
IMPLANT RECONSTRUCTION

Postoperative infection is problematic in implant-
based breast reconstruction after mastectomy for breast
cancer, with an incidence as high as 30%.' Implant
infection significantly impacts patient quality of life and
increases overall healthcare costs.” Risk factors of patients
associated with higher rates of infected breast implants
include age, higher body mass index (BMI), presence
of diabetes mellitus, and active smoking.* Strategies to
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reduce the risk of infection include antibiotic irrigation
and “no-touch” technique during implant delivery.”? A
prolonged course of systemic, oral antibiotics has not
shown evidence-based benefit.'*!!

Selective, prophylactic, local delivery of antibiotics
may provide the therapeutic effect of antibiotics while
avoiding systemic side effects and other issues of antibi-
otic overuse.'>!'® Absorbable antibiotic beads have been
well described for orthopedic procedures for osteomy-
elitis, as well as pressure sore reconstruction for ulcer
recurrence, and vascular graft infection.''® The use of
absorbable antibiotic beads during prepectoral breast
reconstruction has not been well studied.'”'® The pur-
pose of our study was to evaluate the selective use of
prophylactic absorbable antibiotic beads in high-risk
patients undergoing implant-based prepectoral breast
reconstruction.
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A single institutional retrospective review of patients
who underwent implant-based breast reconstruction by
a single surgeon was performed between 2019 and 2022.
Patients were divided into two groups: high-risk and con-
trol group. “High risk” patients included patients with a
history of breast implant infection, higher BMI, and his-
tory of diabetes or active smoking and had prophylactic
absorbable antibiotic beads placed during reconstruc-
tion. The control group were patients who did not receive
antibiotic beads and underwent implant-based breast
reconstruction during the study interval. Baseline char-
acteristics included demographics, diabetes, BMI, and
smoking status. History of infection, chemoradiation,
and implant plane were also obtained. Outcome that var-
ies included postoperative infection or implant loss at 90
days. Statistical analyses were performed within IBM SPSS
Version 28 (IBM Corp., Armonk, N.Y.). Two-tailed values
of Pless than 0.05 were considered significant. Categorical
variables were analyzed using Fisher exact test. Continuous
variables were compared with ¢ tests.

The study included 148 patients (256 implants) who
underwent implant-based breast reconstruction. There
were 15 patients (31 implants) in the antibiotic bead group
and 133 patients (225 implants) in the control group. The
two groups had no significant differences in demographic
data, mastectomy type, or treatment (Table 1).

Absorbable calcium sulfate antibiotic beads (Stimulan;
Biocomposites Ltd., United Kingdom) were used for pro-
phylactic placement during implant-based reconstruc-
tion. A resting base is combined with 1g of vancomycin
and 240mg of liquid gentamicin and mixed thoroughly
into a fine paste. This paste is then distributed across a
mold that contains pockets to create 3-6 mm beads, which
solidify for 2-5 minutes before application (Fig. 1). For
prepectoral reconstruction, antibiotic beads are placed
behind the implant over the pectoralis major muscle and
anterior to the implant sparsely between the subcutane-
ous fat and the implant. (See Video [online], which dis-
plays the placement of prophylactic absorbable calcium
sulfate antibiotic beads during prepectoral implant-based
reconstruction). To place the beads uniformly around
the implant, Vicryl mesh can be used to circumferentially

Table 1. Baseline Characteristics and Treatment Outcomes
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Takeaways

Question: Does selective use of locally delivered prophy-
lactic absorbable calcium sulfate antibiotic beads ben-
efit patients during high-risk implant-based, prepectoral
breast reconstruction after mastectomy?

Findings: There was no significant difference seen in sur-
gical site infection or implant loss in high-risk patients
receiving prophylactic absorbable antibiotic beads during
implant-based, prepectoral breast reconstruction com-
pared with the control group.

Meaning: We present a novel use of prophylactic absorbable
antibiotic beads in prepectoral breast implant reconstruc-
tion and show that the incidence of infection in high-risk
patients who have absorbable antibiotic beads placed during
reconstruction seems to be normalized to the control group.

wrap the implant with beads between the Vicryl mesh and
implant. Drains were placed in all patients who received
antibiotic beads because of seroma risk.

All patients in the antibiotic bead group and control
group underwent prepectoral breast reconstruction. In
the antibiotic bead group, 66.7% of patients had a history
of infection compared with 0% in the control group (P <
0.05). There was no significant difference in mean BMI
in the antibiotic bead group (30.8kg/m? compared with
28.0kg/m? in the control group; P = 0.09). Diabetes was
present in 20.0% of antibiotic bead patients compared
with 5.3% of control patients (P = 0.07). There was no
significant difference in predictive variables of nipple
or skin sparing mastectomy, chemotherapy, or radiation
between the two groups. Implants were used in 33.3% and
tissue expanders in 67.7% in the high-risk group at the
time of antibiotic bead placement. Surgical site infection
occurred in 3.2% (one implant) in the antibiotic bead
group compared with 7.6% (22 implants) in the control
group, but this did not reach statistical significance.

DISCUSSION

Infection after breast implant reconstruction is prob-
lematic."”® Prophylactic antibiotic beads have been

Antibiotic Bead (n = 15 Patients, 31 Implants) Control Group (n = 133 Patients, 225 Implants) P
Average age (y) 45.53 (SD 12.1) 47.13 (10.8) P=0.57
Body mass index (kg/m?) 30.79 (SD 7.8) 27.98 (SD 5.8) P=0.09
Diabetes mellitus 3 (20%) 7 (5.3%) P=0.0658
Smoker 1(6.7%) 5 (3.8%) P=0.479
Nipple sparing mastectomy 8 (53.3%) 85 (63.9%) P=0.416
Skin sparing mastectomy 7 (46.7%) 48 (36.1%) P=0.416
Prepectoral implant 15 (100%) 133 (100%) P=1
Neoadjuvant chemotherapy 1 (6.7%) 48 (36.1%) P=10.02
Prior radiation 1(6.7%) 5 (3.6%) P=0.479
Adjuvant chemotherapy 3 (20%) 38 (28.6%) P=0.761
Adjuvant radiation 4 (26.7%) 40 (30.1%) P=1
Prior infection 10 (66.7%) 0 (0%) P=0.00001
Implant loss (total expanders) 1(6.7%) 22 (16.5%) P=0.468
Infection at 90 days 1 (6.7%) 17 (12.8%) P=0.695
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Fig. 1. Absorbable antibiotic beads for prepectoral breast implant reconstruction. A, The calcium sulfate beads are reconstituted with
vancomycin and gentamycin. B, For prepectoral reconstruction, beads are placed over the pectoralis major muscle under the implant.
C, Alternatively, beads can be uniformly placed around the implant using a Vicryl mesh wrap.

described in other disciplines, including vascular graft
infection, treatment of osteomyelitis, orthopedic, and
urologic implant procedures.”=* Absorbable antibiotic
beads have not been well studied for implant-based breast
reconstruction.

A study by Johnstone et al used a nonabsorbable poly
methyl methacrylate plate impregnated with vancomycin
and tobramycin placed prophylactically over the pecto-
ralis major muscle nonselectively in prepectoral tissue
expander reconstruction.” They found a decrease of sur-
gical site infection in tissue expanders, from 14% to 4%.*'
Absorbable calcium sulfate beads exhibit eluted antibiot-
ics at a higher concentration than the minimum inhibitory
concentration for up to 40 days with a zone of inhibition
that began to taper between day 26-40.**° Therefore, these
absorbable antibiotic beads are effective for up to 40 days
and resorb between 30 and 60 days. Nonabsorbable (poly
methyl methacrylate) antibiotic beads show loss of zone of
inhibition by day 12.* Another advantage of absorbable
beads is the potential for placing a breast implant rather
than tissue expander, because a stage to remove the antibi-
otic beads/cement is not required. One-third of patients
in our study who received antibiotic beads had implants
placed. A study performed by Kenna et al assessed prophy-
lactic antibiotic beads during subpectoral breast implant
reconstruction and demonstrated a significant reduction
in implant loss."

Patients who were deemed high risk, primarily because
of previous infection, received antibiotic beads in our
study. This suggests that use of absorbable antibiotic beads
may normalize the risk of infection in high-risk breast can-
cer patients undergoing immediate implant-based recon-
struction in this pilot study. A limitation of our pilot study
is the small sample size homogeneity of patients receiving
antibiotic beads.

Similar to other surgical disciplines such as orthopedic
surgery, we used antibiotic beads selectively to limit cost.
In addition, absorbable calcium sulfate has been shown
to be effective in vitro for biofilm prevention and elimina-
tion.” There is potential for other novel applications of
antibiotic beads, such as capsular contracture and breast
implant illness. Future horizons for innovations in prepec-
toral breast implant reconstruction may define indications
for absorbable antibiotic beads.
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