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DISCOVERY EXPRESS

A Single Center Retrospective Evaluation
of a Surgical Strategy to Combat Persistent
Soft Tissue Wounds Utilizing Absorbable
Antibiotic Beads
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"Health Sciences Center, University of New Mexico School of Medicine, Albuquerque, New Mexico.
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Objective: To determine whether use of absorbable antibiotic-imbued beads in
chronic soft tissue wounds presents a viable therapeutic modality.

Approach: Retrospective analysis of all cases utilizing calcium sulfate antibi-
otic beads was conducted. Cases comprised complex wound and breast re-
construction performed by the senior author (C.P.D.) over 4 years at the
University of New Mexico Hospital. All-cause need for reoperation and re-
operation for infection in the 90 days following bead-assisted surgery were
compared to traditional surgical intervention in the 90-day period preceding
bead-assisted surgery. Paired-samples ¢-test and corrected Cohen’s d were
calculated for outcome significance and effect size.

Results: A total of 60 patients underwent 84 bead-assisted surgeries. There was
a significant decrease in rate of reoperation following bead surgery (M =0.32)
compared with prebead surgery (M=2.2), p<0.001. Rate of reoperation for in-
fection significantly decreased from 1.7 before bead surgery to 0.05 following
bead surgery, p <0.001. Results remained significant when stratified by complex
wound or breast reconstruction, p <0.01. Cohen’s d ranged from 1.25 to 2.13,
with probability of superiority between 80% and 93%.

Innovation: Use of antibiotic-laden materials is well established in the ortho-
pedic literature, but poorly characterized in soft tissue applications. Biofilms are
increasingly implicated as a unifying pathologic foe underlying chronic wound
infection and nonhealing. Antibiotic beads have demonstrated activity against
biofilm in vitro. This study demonstrates diminished reoperative burden for
these wounds following antibiotic bead surgery, possibly as a result of in vivo
biofilm antagonism.

Conclusion: Antibiotic bead-assisted surgery was associated with significantly
decreased infectious and all-cause reoperations for chronic and infected wounds.

Keywords: antibiotic beads, biofilm, wound infection, chronic wounds

INTRODUCTION ons of dollars to global healthcare

CHRONIC WOUNDS ARE variably de- expenditures and are commonly asso-
fined as those wounds that do not heal ciated with underlying infection.* For
within 4-6 weeks, that are not reduced decades, the standard treatment of
in area by 20-40% after 2—4 weeks, or wound infection has been debridement
that have not healed in 3 months.’™ and systemic antibiotics. However, the
These wounds contribute tens of billi- success of this paradigm can be ren-
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dered variable by a number of factors, including the
complexity of aggressive debridement within prox-
imity of vital structures and the need to administer
high-dose systemic antibiotics to achieve adequate
local concentrations.®~’ The presence of occult bac-
terial biofilm in wound sites further complicates this
scenario. Biofilms are increasingly recognized as
major barriers to wound healing and may affect be-
tween 60% and 90% of chronically infected wounds
in humans.®!° Indeed, it has been suggested that
this phenotypic state represents a unifying patho-
logic feature of all chronic wounds.®!! Biofilms pres-
ent a potent adversary with regard to current wound
infection management as debridement can drive
biofilm constituents deeper into surrounding tis-
sues,'? biofilms can regenerate to predebridement
levels within 24—48 hours, and bacteria in the biofilm
matrix have enhanced resistance to immunologic and
antimicrobial eradication.®'®* It would be prudent
to identify new methods that may help bolster the
efficacy of current wound infection management,
particularly with regard to biofilms.

One such technique may be the use of antibiotic-
impregnated materials for localized infection control
and biofilm prevention. For years, studies in the
orthopedics literature have demonstrated signifi-
cant reductions in infection rates associated with
joint arthroplasty following the prophylactic use of
antibiotic-loaded polymethylmethacrylate (PMMA)
beads and cement.*~7 Recently, the plastic surgery
literature has also found success in using PMMA
beads for salvage of infected left ventricular assist
devices.'® Potentially more attractive than PMMA
beads are antibiotic-loaded calcium sulfate beads,
which are completely biodegradable and have su-
perior antibiotic-eluting properties.”'* 2% In vitro
studies have demonstrated the bactericidal capacity
of these beads as well as their potent ability to pre-
vent biofilm formation.?* Given these properties and
the reported successes of antibiotic-impregnated
beads in conjunction with orthopedic prostheses, the
off-label use of this technology presents an intrigu-
ing possible therapeutic modality in the setting of
complex wound management and infection-prone
breast reconstruction. Recent publications by White
et al.?® and Sherif et al.?? have helped substantiate
the potential utility of antibiotic beads in these con-
texts. However, the use of antibiotic-impregnated
beads in infected soft tissue wound management is
still a topic of nascent investigation.®

We report a single-center retrospective evaluation
outlining our surgical strategy in 60 high-risk pa-
tients who underwent 84 operations using calcium
sulfate-based absorbable antibiotic-impregnated
beads (AAIBs). These patients, all of whom had

failed previous traditional wound management in-
terventions, endured either breast reconstructive
surgery or flap-based complex wound reconstruction.
The goal of this analysis was to determine whether
AAIB therapy might diminish reoperative burden
and associated complications (e.g., surgical site in-
fection [SSI], readmission) compared to standard
surgical management in difficult soft tissue wounds.

CLINICAL PROBLEM ADDRESSED

With this study, we aim to address the clinical
problem of persistent, problematic, and infected
chronic wounds. These wounds are often afflicted
by biofilms, which challenge traditional manage-
ment strategies. We hope to provide evidence as to
whether AAIB therapy confers advantages with
regard to reoperative burdens in the treatment of
difficult wounds.

MATERIALS AND METHODS

Institutional Review Board (IRB) approval was
obtained before the initiation of this study, which was
HIPAA compliant. Retrospective analysis was per-
formed on all cases of complex wound reconstruction
and breast reconstruction involving calcium sulfate
AAIBs performed by the senior author (C.P.D.) at the
University of New Mexico Hospital between August
2013 and May 2017. AAIB use was ultimately at the
discretion of the surgeon, based on a combination of
current inflammatory signs, extent and duration of
exposed structures/hardware, and/or persistence of
nonhealing wound despite optimal previous man-
agement. When utilized, AAIBs were prepared using
absorbable Stimulan calcium sulfate (Biocomposites,
Wilmington, NC) mixed with the chosen antibiotics.
The resulting paste was then shaped into beads using
preformed molds, and once dry, they were placed di-
rectly into the wound bed on the deep surface of the
flap or within the implant/tissue expander pocket
following wound debridement and before wound clo-
sure. In the majority of cases, the AAIBs carried
1,000 mg of vancomycin combined with 1,000 mg of
an aminoglycoside. Tailored therapy was used in
select cases. Eight particularly difficult thoracic
wounds were supplemented with 600 mg of rifam-
pin. Three patients had a concomitant fungal infec-
tion requiring addition of 500 mg of voriconazole.
Daptomycin was substituted for vancomycin in two
cases due to allergy. Patients received a standard
intravenous dose of preoperative antibiotics (clin-
damycin or cephalosporin), which was repeated after
four hours if required for all operations. The number,
type, and indication for surgical interventions in the
90 days before AAIB surgery were evaluated and
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Table 1. Patient and wound characteristics among
60 patients undergoing reconstruction with absorbable
antibiotic-impregnated bead therapy

Group 1—Complex

Wound Group 2—Breast Total
No. of patients (%) 46 (77) 14 (23) 60 (100)
Age (SD) 52 (11) 52 (19) 52 (17)
Sex (%) M: 31 (67), M: 0 (0), M: 31 (52),

F: 15 (33) F: 14 (100) F: 29 (48)
No. of reoperations, 117 (91) 12 (9) 129 (100)

pre-AAIB surgery (%)

No. of AAIB-assisted 63 (75) 21 (25) 84 (100)
operations (%)
Medical comorbidity
Heart disease (%) 14 (30) — 14 (23)
Chronic obstructive 2 (4) — 2 (3)
pulmonary disease (%)
Diabetes mellitus (%) 11 (24) 2 (14) 13 (22)
Chronic kidney 4(9) 1(7) 5(8)
disease (%)
Breast cancer (%) — 14 (100) 14 (23)
Radiation (%) 3(7) 9 (64) 12 (20)
Surgical comorbidity
Mediastinitis (%) 11 (24) — 11 (18)
Exposed hardware/ 11 (24) 6 (43) 17 (28)
prosthesis (%)
Exposed organ/ 26 (57) — 26 (43)
structure (%)
Open wound (%) 32 (70) 7 (50) 39 (65)
Infected open wound, 18 (39) 9 (64) 27 (45)
hardware, or

prosthesis (%)

AAIB, absorbable antibiotic-impregnated bead; SD, standard deviation.

compared to the incidence of reoperation and SSI in
the 90 days following AAIB-assisted surgery. Ex-
posed organs, prostheses, and type of flap surgery
were also recorded. Infection was defined per CDC’s
National Healthcare Surveillance Network criteria or
when explicitly stated in the patient record based on
clinical signs (warmth, erythema, tenderness, edema,
and so on) and/or positive wound cultures. Fourteen
patients were maintained on oral/intravenous anti-
biotic regimens following bead-assisted surgery.

Statistical analysis was performed using STATA
v15 (StataCorp, LLC, College Station, TX). Two-
tailed paired sample ¢-test was used to compare
per-patient reoperation rates in the 90-day period
preceding versus 90-day period following the index
AAIB surgery. Effect size of antibiotic bead inter-
vention was assessed using a within-group vari-

ant of Cohen’s d (d=[M; — Mul/,/(s? +s2/2) with

Hedge’s correction formula (d.=d(1 — [3/(4[N-1] -
1)D)) to minimize bias. Cohen’s Uz (U3=d(d,),
where @ is the cumulative distribution function of
the standard normal distribution, and probability
of superiority [PS; CL=®(d./v2)] were subse-
quently generated. The primary endpoint was the
need for reoperation within 90 days of AAIB sur-
gery. Secondary endpoints included etiologically
defined rates of reoperation (e.g., for hematoma,
acute infection, and so on) within the 90 days pre-
ceding and following AAIB surgery. A difference
was considered statistically significant at p <0.01.

RESULTS
Patient Presentation

A total of 60 patients underwent 84 surgeries
involving AAIBs. Patients had required 129 re-
operations in the 90 days preceding index AAIB-
assisted surgery (M=2.2, standard deviation
[SD]=1.7), which included reoperation for wound
infection (n =100, 78%), dehiscence (n=15, 12%),
exposed prosthesis (n=7, 5.4%), and wound ne-
crosis (n="7, 5.4%). There were 31 males and 29
females; mean age at AAIB surgery was 52 years.
Patient characteristics and surgical comorbidities
are summarized in Table 1. Analyzed cases con-
sisted of two broad categories: group 1 (n =46, 77%)
underwent nonbreast-related flap surgery for
complex wound reconstruction (Fig. 1), while group
2 (n=14, 23%) underwent breast-related flap or
implant-based reconstructive surgery.

Figure 1. Absorbable antibiotic bead-assisted reconstruction of chronic open hand wound. (Left) Patient was referred to our facility with chronic open wound
of the dorsal hand with exposed tendons. (Right) Following debridement and flap elevation, antibiotic beads are placed directly into the wound bed to facilitate

wound sterilization and impede biofilm reestablishment.
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Table 2. Flap utilization among 63 flap-based cases involving
absorbable antibiotic-impregnated beads

No. of Flap No. of Nonviable
Flap type Performed Flap (%)

Fasciocutaneous
Radial forearm (free)
Saphenous artery
Posterior tibial perforator
Sural
Reverse sural
VY plantar perforator
Cross chest
Keystone
ALT (free)
Bipedicled advancement
Perforator propeller
Other local fasciocutaneous
Total fasciocutaneous
Myocutaneous
Pectoralis
Gastrocnemius
Rectus femoris
Gluteal thigh
Rectus abdominis
Trapezius
Gracilis
Latissimus dorsi
Triple muscle®
Total myocutaneous
Total

WO = =2 N = = ONN = =

W

JEENC RN NS LN

o) W
J B

7(10)

Included latissimus dorsi, serratus anterior, and pectoralis major.
ALT, anterolateral thigh.

Surgical Treatment

Sixty-seven flaps were performed across 63
cases, of which 34 were myocutaneous and 33 were
fasciocutaneous (Table 2). Cases included ortho-
pedic wounds (n =32), mediastinal wounds (n=16),
vascular-related wounds (n=5), breast-related
wounds (n=21), and other wounds (e.g., neck,
perineum, and so on; n=10). Of the 21 breast-
related surgeries, 18 involved tissue expanders or
implants. All AAIBs contained a combination of
two or more antimicrobial agents, including to-
bramycin (95%), vancomycin (87%), gentamycin
(12%), rifampin (10%), voriconazole (3.6%), and
daptomycin (2.4%).

Surgical Outcomes

Nineteen reoperations were required for compli-
cations within 90 days of AAIB-assisted surgery,
including flap nonviability (n="7, 8.3%), dehiscence
(n=5, 6.0%), hematoma (n=4, 4.8%), and infection
(n=3, 3.6%) (Fig. 2). There were four total instances
of infection (4.8%), three of which required re-
operation. Readmission rate was 6.0%. On average,
reoperation was performed on postoperative day 29
(SD=23). Flap nonviability was managed with new
flap over residual AAIBs (n=5) or new flap over
new AAIBs (n=2). Of the 14 patients receiving oral/

intravenous antibiotics following AAIB-assisted sur-
gery, almost half required reoperation (n =6, 43%).

Outcomes by Group

Group 1 involved 64 flaps across 63 total opera-
tions. Reoperation was required for infection (n=3,
4.8%), hematoma (n=4, 6.3%), flap loss (n="7, 11%)
and dehiscence (n =5, 7.9%). All readmissions (n=5,
7.9%) and reoperations (n =19, 30%) occurred in this
group. The most prevalent wound type in this study
was orthopedic-related; these wounds also com-
prised the group with highest overall reoperation
requirement (n=10, 53%) (Fig. 2).

Group 2 (n=14, 23%) included patients who
underwent a total of 21 breast-related flap or non-
flap surgeries. Three flaps were performed in this
group. Wound infection developed in one case
(4.8%), which was treated uneventfully with out-
patient antibiotics. Rates of hematoma formation,
dehiscence, readmission, and reoperation within
90 days were all 0% for this group (Fig. 2).

Statistical Analysis

There was a significantly higher incidence of flap
loss for fasciocutaneous (M=0.21, SD=0.41) com-
pared with myocutaneous flaps (M=0, SD=0);
t(65)=2.98, p=0.004 (Table 1). Overall reoperation
rate following AAIB surgery (M;=0.32, SD;=0.5)
was significantly decreased compared with pre-
ceding traditional surgeries (My=2.2, SDy=1.7),
t(59)=9.0, p<0.001. There was also a decreased
reoperation rate for infection following AAIB sur-
geries (M;=0.05, SD;=0.22) compared with tra-
ditional surgeries (My=1.7, SDy=1.7), t(59)="7.4,
p<0.001 (Fig. 3). These differences remained
significant when stratified by group for both all
cause reoperation rate [group 1: M;»=0.41, 2.5;
SD;2=0.54, 1.7; #(45)=8.6, p<0.001; group 2:
M, =0, 0.86; SD;2=0, 0.53; #(13)=6.0, p<0.001]
and reoperation rate due to infection [group 1:
M, >=0.07,2.0; SD; »=0.25, 1.8; £(45)="7.4, p<0.001;
group 2: M; =0, 0.57; SD;5=0, 0.65; #(13)=3.3,
p=0.006]. Effect size using a corrected Cohen’s d
ranged from 1.3 to 2.1 (Table 3). Results did not differ
significantly when the 14 patients receiving oral/in-
travenous antibiotic therapy following AAIB-
assisted surgery were excluded.

DISCUSSION

The tightly regulated process of wound healing
can be impeded by many factors. Among them,
wound infection represents the most common pre-
ventable obstacle.?® Failure of the host response
to overcome this burden predisposes to chronic
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Figure 2. Number of bead-assisted operations and indications for reoperation by wound type. Group 1 consisted of complex wound reconstructive cases
involving orthopedic, mediastinal, vascular, and other wounds; group 2 consisted of breast reconstruction cases. Orthopedic wounds had the highest number
of cases as well as highest overall incidence of reoperation. Reoperation rates were ~30% for orthopedic, mediastinal, and other wound categories, while
20% of vascular cases required reoperation. No reoperations were required following any of the 21 breast cases.
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Figure 3. Mean per patient reoperation rates in the 90 days preceding versus 90 days following bead-assisted surgery. There was a significant decrease in
the overall rate of reoperation following bead surgery (M=0.32) compared with traditional surgery (M=2.2), p<0.0001. Rate of reoperation for infectious
complication was also significantly diminished following bead surgery (M =0.05) compared with traditional surgical intervention (M=1.7), p<0.0001. Error bars
represent the standard error of the mean.

53



Downloaded by 189.216.106.72 from www.liebertpub.com at 04/18/19. For personal use only.

54 GORVETZIAN, KUNKEL, AND DEMAS

Table 3. Effect size of absorbable antibiotic-impregnated bead therapy on reoperation rate compared

with traditional surgical intervention

Reoperations—AAIB, Reoperations—traditional, Hedge’s Probability
M (SD) M (SD) Cohen’s D correction Cohen’s Us, % of superiority, % p
Overall, all cause 0.32 (0.50) 22(1.7) 1.47 1.45 93 85 <0.001
Overall, infection 0.05 (0.22) 17(1.7) 1.35 1.33 91 83 <0.001
Group 1, all cause 0.41 (0.54) 25(1.7) 1.67 1.64 95 88 <0.001
Group 1, infection 0.07 (0.25) 2.0(1.8) 1.54 1.51 93 86 <0.001
Group 2, all cause 0(0) 0.86 (0.53) 2.27 213 98 93 <0.001
Group 2, infection 0(0) 0.57 (0.64) 1.25 1.18 88 80 0.006

wound development, the management of which is
estimated to cost over $25 billion annually in the
United States alone.?” Surgical debridement is a
critical tool in the treatment of chronic wounds,
whereby an attempt is made to convert the chronic
wound into an acute wound and to stimulate the
healing cascade.?®?° However, in the face of an
increasingly morbid patient population and with
the elucidation of the role of biofilms in chronic
wound infection, new adjunctive therapies that
help combat the impediments to proper healing are
being widely pursued.

The ability of antibiotic-laden beads to deliver
supratherapeutic concentrations of drug while
minimizing the adverse effects of systemic therapy
make them potentially attractive.?°3? Buchholz
and Engelbrecht first described the use of these
materials in the 1970s; their work was advanced by
Klemm who used gentamycin-imbued cement
beads for defect filling after infected bone de-
bridement and achieved a cure rate of over 90%
with several hundred patients.'”*3-35 PMMA con-
tinues to be widely used in orthopedic operations,
but there are a number of disadvantages associated
with PMMA beads, including suboptimal drug
elution profiles (thus risking promotion of antibi-
otic resistance), nonresorption necessitating re-
operation (lest the material serve as a nidus for
future infection), and the highly exothermic poly-
merization reaction generated by PMMA setting
(thereby precluding the use of thermosensitive
antibiotics).319721:2433.35-37 Tn contrast, calcium
sulfate beads provide sustained release of drug
over the course of weeks (Howlin et al. demon-
strated zones of inhibition up to 39 days with cal-
cium sulfate beads compared to 12 days with
PMMA), are completely biodegradable, and exhibit
much less thermogenicity.'®%232* A possible det-
riment of these beads is that their prolonged elu-
tion profile may portend an elevated risk of
systemic toxicity.>® However, pharmacokinetic
studies evaluating vancomycin-imbued calcium
sulfate beads have demonstrated safe overall sys-
temic levels even in patients with postoperative

renal failure, while maintaining sufficient local
levels of vancomycin to theoretically exert activity
versus Staphylococcus biofilm for 2-3 weeks fol-
lowing their placement.?® None of the patients in
our study demonstrated any evidence of toxicity
following antibiotic bead therapy. Heterotopic os-
sification (HO) is another rare risk associated with
calcium sulfate beads when large volumes are used
(e.g., 30 cc or more)>?; significantly smaller volumes
were utilized here, and no HO was appreciated in
any of our patients.

The properties of calcium sulfate AAIBs make
them potentially well suited for a variety of soft
tissue applications. The patients in this study all
had contaminated and potentially biofilm-afflicted
wounds by virtue of their exposed structures, ex-
posed hardware, and chronic state of nonhealing
(Table 1). In addition, their wounds had proved
recalcitrant to more conservative surgical strate-
gies of debridement and parenteral antibiotics de-
spite a combined 129 attempts in the 90 days
preceding AAIB therapy. Thus, these patients re-
presented a group that might benefit from the high
dose, long term, targeted drug delivery that anti-
biotic beads afford. We propose that using the beads
in this manner may have helped prevent new biofilm
formation following wound debridement,”?3 thereby
facilitating the healing capacity of the wound.
However, this retrospective data set lacks the mo-
lecular and microscopic elements to fully substanti-
ate whether reduced operative burden was truly a
byproduct of this mechanism.

A small number of recent studies have explored
the use of antibiotic-loaded beads in similar patient
groups. White et al. demonstrated an overall suc-
cess rate of >85% following use of AAIBs in complex
wounds involving critical structures and prosthetic
devices in 104 cases.? Similarly, Sherifet al. found
one step immediate salvage of infected implants
using AAIBs had a 75% higher success rate than
conventional salvage therapies.?? Our results lar-
gely echo the potential of AAIBs suggested in these
studies. We found that reoperative requirements
were significantly diminished in the 90-day period
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following AAIB-assisted surgery compared to the
90-day period preceding AAIB surgery (Fig. 3).
This significance persisted when stratified by all-
cause reoperative requirement (e.g., dehiscence,
hematoma, and flap loss), reoperation for SSI, and
when the two groups were considered together or
in isolation (p<0.01). The per-patient all-cause
reoperation rate fell from 2.2 with traditional sur-
gical interventions to 0.32 following AAIB in-
tervention. Similarly, rates of reoperation due to
clinically evident infection fell from 1.7 per pa-
tient to 0.05 (Fig. 3). There were notable dif-
ferences in outcomes between the 2 groups: all 19
cases requiring reoperation following AAIB sur-
gery occurred in group 1 (comprising complex
wound reconstruction), whereas group 2 (breast
reconstruction cases) had no postoperative com-
plications requiring reoperation (Fig. 2).

Orthopedic-related wounds were both the most
prevalent (38%) and most frequently requiring
reoperation (52% of overall reoperations, Fig. 2).
In six of these cases, reoperation was required due
to flap nonviability. Interestingly, all seven cases
of flap nonviability affected fasciocutaneous flaps;
no musculocutaneous flaps were lost (Table 2).
Musculocutaneous flaps are known to exhibit su-
perior microbial suppression compared with
fasciocutaneous flaps, likely due to greater hy-
droxyproline and collagen deposition in wound
spaces facilitating incorporation into adjacent
tissues.*® The presence of foreign material, such
as AAIBs, on the deep surface of fasciocutaneous
flaps may exacerbate this relative deficiency.
Thus, flap type may be an important consideration
to make when pursuing AAIB-assisted surgery.
Wound dehiscence, which is also associated with
underlying infection, occurred in five patients,
four of whom had poorly controlled diabetes and
two of whom had received radiation therapy. Al-
though none of these cases of flap loss or dehis-
cence demonstrated any evidence of infection, it is
possible that their occurrences were mediated by
occult infection, which could increase our reported
reoperation rate due to infection, but would not
change the overall reduction in reoperations follow-
ing AAIB-assisted surgery.

All the 60 patients in this study had difficult
wounds with almost every individual afflicted by
years of operative burden attempting to address
them. The surgical complexity of these patients
precluded their randomization to a control
group. As such, a within-group formulation of
Cohen’s d was used to evaluate the effect size of
AAIB intervention. The corrected Cohen’s d ran-
ged from 1.3 to 2.1 when comparing the outcomes

of traditional surgical intervention to outcomes
following AAIB therapy, corresponding to a PS of
>80% for all analyzed stratifications (Table 3).
This suggests a >80% chance that a patient picked
at random from the post-AAIB intervention
would have a lower reoperation requirement
compared to the pre-AAIB intervention. The high-
est PS was associated with group 2 all-cause re-
operation rates (93%) and group 1 all-cause
reoperation rates (88%). Using group event rates,
the PS can be converted to a number needed to treat
(NNT) value. As infection rates following plastic
surgery procedures in typical patients are quite low,
the unreasonably large NNT would make routine
use of AAIBs ill-advised. However, our study dem-
onstrated a high PS among patients with high event
rates, dramatically altering this calculus. As such,
our effect size analysis indicates the possibility of
distinct advantages for AAIB utilization in a par-
ticular, well-selected patient group. Overall, our
results suggest that AAIB therapy may be a viable
strategy in decreasing reoperation and infection
following difficult complex wound and breast re-
construction cases.

This study is not without limitations. The small
sample size, the retrospective nature, the rela-
tively short time frames involved, and the lack of
randomized control group limit the substantiality
of the results. The absence of molecular or micro-
scopic data also makes it impossible to accurately
ascertain whether and to what extent biofilm
played a role in these wounds, and whether AAIB-
therapy actually diminished biofilm burden. Thus,
although significant reductions in operative bur-
den were realized, the specific reasons for this
remain speculative. Future studies should incor-
porate such data. Finally, use of AAIB therapy does
contribute extra monetary cost to the operations in
which they are used and a cost-benefit analysis of
their use may be warranted.

INNOVATION

The use of antibiotic-imbued materials for tar-
geted drug delivery is an area of significant re-
search and development. Certain modalities, such
as antibiotic-laden PMMA cement, are common-
place. Others, such as the use of AAIBs, have been
well characterized in vitro, but their clinical ap-
plications are relatively unknown. These beads
have demonstrated potent antibiofilm activity as
well as long-acting supratherapeutic antibiotic
delivery capability. Here, we demonstrate clini-
cally significantly decreases in reoperative burden
(from 2.2 to 0.32 reoperations per patient) and in-



Downloaded by 189.216.106.72 from www.liebertpub.com at 04/18/19. For personal use only.

56

GORVETZIAN, KUNKEL, AND DEMAS

fection rates (from 1.7 to 0.05 per patient)
following their use in complex wound and

infection-prone breast reconstruction.
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Abbreviations and Acronyms

AAIB = absorbable antibiotic-
impregnated beads
HO = heterotopic ossification
NNT = number needed to treat
PMMA = polymethylmethacrylate
PS = probability of superiority
SD = standard deviation
SSI = surgical site infection




