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The Role of Antibiotics in Breast Pocket Irrigation
and Implant Immersion: A Systematic Review
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Background: The usage of antibiotics and antiseptics to washout the breast pocket,
or to soak the breast implant during surgery, has come under scrutiny in recent

MsS+ f| times. Guidelines from the Centers for Disease Control and Prevention give no rec-
Jane Young, MBBS, PhD, FAF- ommendation for or against the usage of antibiotics in this regard. They do however
pHM1gq f| offer a weak recommendation for washing tissues with iodophor. This systematic
Belinda Chan, MBBS (Hons), | Teview aims to investigate the efficacy and impact of such topical antibiotic or anti-
FRACS, MSt | septic usage in reducing infection rates.
Cindy Mak, MBBS (Hons), Methods: A systematic electronic search was performed on the PreMEDLINE,
FRACSt | MEDLINE, EMBASE, and CENTRAL (Cochrane) databases from inception to
Sanjay Warrier, MBBS, FRACS, April 2017. Reference search was performed manually through Scopus. Results of
MsStq f| the searches were independently screened by 2 reviewers (A.F. and P.H.). Studies
involving an implant or tissue expander, with appropriate controls were included.
Meta-analyses were performed where possible and data summarized when not.
Results: Three retrospective cohort studies were found to fit the review require-
ments. No randomized control trials were found. These studies covered a period
of 1996-2010 for a total of 3,768 women undergoing augmentative surgery. The
usage of antibiotics in pocket washout or implant immersion resulted in lower in-
fection rates (RR = 0.52; P=0.004; 95% CI = 0.34-0.81).
Conclusions: There is a clinical benefit in using antibiotics for breast pocket irriga-
tion and implant immersion. However, the quality of the evidence obtained in this
review is low; hence, we recommend a randomized control trial for a higher level
of evidence on this important issue. (Plast Reconstr Surg Glob Open 2018;6:¢1868; doi:
10.1097/GOX.0000000000001868; Published online 14 September 2018.)
INTRODUCTION a higher risk of infections, due to the inclusion of a for-

Infection rates in breast surgery are a considerable
cause of morbidity and can lead to multiple secondary
complications, compromising the success of surgery.! A
major category of aesthetic and reconstructive breast
operations involve prostheses. These operations are at

From the *Central Clinical School, The University of Sydney,
Australia; TDepartment of Breast Surgery, Chris O'Brien Lifehouse,
Sydney, Australia; +Sydney School of Public Health, University of
Sydney, Australia; $Faculty of Medicine, University of Sydney,
Australia; and JRPA Institute of Academic Surgery, Sydney Local
Health District, Australia.

Received for publication May 14, 2018; accepted May 23, 2018.
Presented at the third World Congress on Controversies in Breast
Cancer (CoBrCa 2017) in Tokyo, Japan. Third Chris O’Brien
Lifehouse Research Symposium (2017) in Sydney, Australia.

Frois and Harbour contributed equally to this work.

Copyright © 2018 The Authors. Published by Wolters Kluwer Health,
Inc. on behalf of The American Society of Plastic Surgeons. This
is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and shave the
work provided it is properly cited. The work cannot be changed in

any way or used commercially without permission from the journal.
DOI: 10.1097/GOX.0000000000001868

eign body.?

There is a limited quantity of literature assessing the
appropriate use of antibiotics and antiseptics in implant-
based breast surgery. Consequently, there is controversy
over the best method to administer antibiotic and antisep-
tic prophylaxis.

Recently, the Centers for Disease Control and Preven-
tion (CDC) of the United States published guidelines for the
prevention of surgical site infections.” They recommended
that surgeons follow established evidence-based protocols for
their respective disciplines when using parenteral antibiotic
prophylaxis and strongly recommend against providing addi-
tional intravenous (IV) antibiotics once incisions are closed.

There are currently no recommendations from the
CDC on irrigation of tissues or soaking prosthetic devices
in antibiotics.

The CDC recommends that surgeons consider the risk
versus benefit trade-off when washing tissues with iodo-
phor solution, as the net benefit is small and the evidence
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for that benefit is weak.* There is no recommendation for
the soaking of prosthetic devices in antiseptics.®

In Australia, the New South Wales Ministry of Health has
recently issued a safety notice advising against the use of po-
vidone-iodine for the irrigation or for soaking of prostheses.
The reason for this recommendation is that this practice is
“off label” and is not covered under the indications regis-
tered with the Therapeutic Goods Association of Australia.’

Two recent systematic reviews assessed the relationship
of topical agents on implant-related complications. The
review by Yalanis et al.® looked at the impact of topical
povidone-iodine on capsular contracture rates, whereas
the review by Huang et al.” assessed the impact of topical
antibiotic prophylaxis on capsular contracture and other
implantrelated complications. Although Yalanis et al.®
reported infection rates with topical antibiotics, this was
not a primary outcome of their study. Hence, the need
remains for a systematic review to assess the existing evi-
dence surrounding the use of topical antibiotics and anti-
septic use in breast implant surgery.

Thus, this review aims to provide an evidence-based
clinical tool for surgical-site infection prophylaxis in
breast implant surgery and to help resolve some of the
conjecture surrounding this practice.

METHODS

Search Strategy

A comprehensive search was performed in August
2016 and repeated in April 2017 on the databases of
PreMEDLINE, MEDLINE, Embase, and Cochrane using
the keywords: breast neoplasms, mastectomy, mamma-
plasty, breast implants, immersion, reconstructive surgical
procedure, submerge, soak, anti-infective agent, iodine
compounds, saline solution, infection, implant capsular
contracture, and postoperative complication. A reference
search was performed using Scopus, and all obtained ar-
ticles were collated and reviewed.

The population examined was all women undergoing
breast surgery, with the intervention being the usage of anti-
biotics or antiseptics in breast pocket irrigation or implant im-
mersion, and the control being no agent used for the lavage
or bath. The primary outcome examined was infection rates.

Inclusion and Exclusion Criteria

The results of the search were independently screened
by 2 reviewers (A.F. and P.H.) for eligibility. The articles
were assessed according to predetermined inclusion and
exclusion criteria. Where disagreement occurred and a
consensus could not be reached by discussion, it was put
to a third party (S.W.) for resolution.

The inclusion criteria for studies to be incorporated
were randomized control trials, prospective trials, retro-
spective studies, breast surgery with the use of implants or
expanders, perioperative antibiotic use, irrigation of the
breast pocket, and/or soaking of implant or expander in
antibiotic solution, and documentation of infection rate.

Publications were excluded if they involved Case studies,
lack of a comparator, experimental animal models, in vitro
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models, opinion pieces and letters to the editor, nonqualita-
tive articles, revision breast surgery, or non-English text.

Assessment and Data Extraction

Selected articles were evaluated using the Newcastle-
Ottawa Scale for methodological quality. This consists of 8
questions, awarding stars for meeting criteria, for a total of 9
stars. Four stars are available for questions under the selec-
tion criteria, 2 stars available for comparability, and 3 stars
for questions relating to outcomes. Analysis was performed
by A.F and P.H, and disagreements mediated by S.W.

Data from the included studies were extracted and
compiled into a table. It encompassed key points such as
author, date of published article, population, intervention
(pre-, peri-, and postoperative), comparator, outcomes,
type of surgical procedure, patient number, and mean age.

Data Analysis

A meta-analysis was performed on the data using Rev-
Man (version 5.3) where applicable, otherwise the data
were summarized and discussed as text. A fixed effect
model was used, and the risk ratio was reported with 95%
confidence intervals. A Pvalue of < 0.05 was set to be sta-
tistically significant.

RESULTS

Search Results

The search yielded 353 records, of which 70 were re-
moved as duplicates. Two hundred eighty-three records
were screened based on titles and abstracts, and a further
254 were removed for failing to meet the criteria. The re-
maining 29 full-text articles were assessed for eligibility,
and of these only 3 retrospective cohort studies fulfilled
the review requirements (Fig. 1).%'° No randomized con-
trol trials were found.

Each of these trials looked at populations of women
undergoing aesthetic augmentative breast surgery. A sum-

e

Records identified through
database searching:
PREMEDLINE: 8
MEDLINE: 163
EMBASE: 165

CENTRAL: 6
Scopus: 11
\ TOTAL: 353
Number of duplicates
) *| removed: 70

-

Records screened based on title and

abstract: 283
e
L 4| Recordsremoved: 254 }
Full-text articles assessed for
eligibility: 29
[ Articles excluded: 26 ]
Y

[ Articles to review: 3 ’

Fig. 1. Summary of search results.
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Table 1. Summary of the Included Populations, Interventions, Controls, and Outcomes

Study Population Intervention Comparator Outcomes
Araco Aesthetic breast Pocket - Antibiotic irrigation (cefuroxime or Pocket - No irrigation Hematomas, infections,
etal® augmentation with gentamicin if allergic) Prosthesis - Povidone- breast asymmetry,
or without associated  Prosthesis - washed with povidone-iodine iodine (washed) rippling, capsular
mastopexy contracture
Pfeiffer Aesthetic breast Pocket - Antibiotic (1,000 mg cephalothin), Pocket - saline (1,000 ml) Infection, seroma,
etal.l’ augmentation saline (1,000ml) and epinephrine (1mg) and epinephrine (1 mg) capsular contracture
irrigation. irrigation
Prosthesis - Antibiotic (1,000mg cephalothin), Prosthesis - saline (1,000 ml)
saline (1,000ml), and epinephrine (1 mg) and epinephrine (1 mg)
irrigation (same mixture) irrigation (same mixture)
Giordano  Aesthetic breast Pocket - Antibiotic irrigation of pocket (25ml Pocket - No irrigation Capsular contracture,
(2013) augmentation 10% povidone-iodine, 750 mg cefuroxime, Prosthesis - No immersion wound infection,

80 mg, gentamicin, 15ml 0.9% saline).

seroma, hematoma

Prosthesis - Antibiotic immersion (25ml 10%
povidone-iodine, 750 mg cefuroxime, 80 mg

gentamicin, 15ml 0.9% saline)

mary of their populations, interventions, controls, and
outcomes examined is provided in Table 1.

These 3 studies were appraised using the Newcastle-
Ottawa Scale, obtaining an average of 7 out of 9 possible
stars. This is summarized in Table 2.

The studies were published over the period of 2006—
2013, involving 3,768 patients who had their surgery be-
tween 1996 and 2010. The primary outcome measured
by Araco et al.® was infection rates, while Pfeiffer et al.'?
looked at infections and capsular contracture. Giordano
et al.” had their primary outcome as capsular contracture,
but also included data on infection rates.

Breast Pocket Irrigation and Implant Immersion on
Infection Rates

Araco et al.® carried out a retrospective cohort study
of women between January 1999 and December 2004.
The study looked at aesthetic breast augmentation with or
without associated mastopexy in 3,002 women who were
patients of 2 surgeons.

There was no defined control group as it was a retro-
spective analysis of specific factors that could have influ-
enced infection rates. Surgical procedure, postoperation
outcomes, type of prosthesis used, and drains are exam-
ples of data extracted from the surgical records, which
were then retrospectively analyzed.

Two surgical incisions techniques were used—inframa-
mmary (94.1%) for breast augmentation and periareolar
(5.9%) for augmentation with associated mastopexy. Pock-
ets and implants were created and placed with 4 differ-
ent techniques: retroglandular (25%), subfascial (25%),
retropectoral (33.3%), dual plane positioning (16.7%).
Three different implants were used: Mentor (15.9%),
Eurosilicone (58.7%), polyimplant prostheses (24.4%).

Table 2. Summary of Newcastle-Ottawa Scale Scores for
Included Studies

Selection Comparability = Outcome Total
Araco etal.® A Ak 0 L 7/9
Pfeiffer et al.' A AL * % * % 8/9
Giordano (2013) L 2-2-2-3 0 21 6/9

Patients were given 750 mg of cefuroxime (or 1g erythro-
mycin for allergic patients) as an intravenous bolus 10-30
minutes before the commencement of the operation.

In this cohort, 1,902 patients had their breast pocket
irrigated with cefuroxime and the prosthesis washed with
povidone-iodine while 1,100 had their prosthesis bathed
with povidone-iodine only. The reason for the different
regimens between patients is unclear.

The exact mean follow-up period is difficult to deter-
mine, but they reported no losses to follow-up. The clini-
cal examinations were performed at 7 and 30 days and
then after 6 months. This would indicate that patients
were followed up for at least 6 months.

Postoperative infections were 2 times greater in the
povidone-iodine only group. The rate of infection was 15
(or 0.79%) in the antibiotic with povidone-iodine cohort,
and 18 (or 1.6%) in the povidone-iodine only cohort.

The variables used to diagnose infection were swelling,
cellulitis, pain, erythema, tenderness, fever, and leukocy-
tosis. Infections were treated by implant removal, IV anti-
biotics, and implant replacement 6-8 weeks later.

Pfeiffer et al.'” conducted a retrospective cohort study
reviewing the records of 436 female patients undergoing
breast augmentation from 2000 to 2007 in Denmark.

The study compared 2 groups of 218 patients. The
intervention cohort had surgery within 2000 to 2002 and
received topical antibiotic therapy, while the control (no
topical antibiotic) cohort had their surgeries within 2005
to 2007.

All incisions were peri-areola except for 2 instances of in-
framammary incisions, and all patients had the submuscular
implant pocket created via diathermy under direct vision.
The implants used were textured Polytech Silimed double-
lumen implants, and each patient received closed-suction
drains that were removed within 24 hours postsurgery.

Both groups of women received identical periopera-
tive prophylaxis of 1.5g IV cefuroxime. The intervention
group had their implants submerged in a solution con-
taining 1g/L of cephalothin and had their breast pock-
ets washed out with the same solution. The control group
did not receive any, as the antibiotic used topically on the
breast implants was discontinued in Denmark.



Follow-up of these patients beyond 3 months occurred
only when adverse events occurred. The mean follow-up
times of the intervention and the control groups were 87
and 21.6 months, respectively.

The reported infection rates were 6.7% in the in-
tervention group, and 12.8% in the control group (P =
0.044). Infections were diagnosed as having 1 or more of
the following: fever, pain, swelling, cellulitis, elevation of
leukocytes, and/or C reactive protein.

Infections in the antibiotic-exposed group were treat-
ed with antibiotics and expectant treatment, resulting in
resolution of infection in all cases. Infections in the non-
exposed group were treated similarly; however, 3 cases ul-
timately required explanation.

Giordano et al. (2013) conducted a retrospective co-
hort study reviewing the records of 330 consecutive female
patients, in the period of 2004-2010, who underwent cos-
metic breast augmentation without associated mastopexy
or concurrent procedures.

Patients were divided into 2 groups, with the con-
trol group being patients treated during 2004-2009 and
the intervention group treated during 2009-2010. Both
groups received IV cefuroxime perioperatively; however,
the intervention group also had their implants and im-
plant pockets bathed in Betadine, gentamicin, and cefu-
roxime. All patients received postoperative oral antibiotics
for 7 days with the intervention group receiving oral ceph-
alexin and the control group oral levofloxacin.

All procedures were performed with an inframammary
incision, with the creation of a dual-plane implant pocket
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through electrocautery under direct vision. Wounds were
sutured in layers using absorbable sutures and covered
with Micropore tape. Texturized silicone gel implants
were used, together with Redon drains.

Mean follow-up time for the intervention and control
groups were 22 months (+ 3 months) and 24 months (+13
months), respectively. Follow-ups were planned at 4 weeks
and 6 months postoperatively, and only occurred beyond
6 months in the case of adverse events.

There was no statistically significant difference in in-
fection rates between the groups with 2 infections in the
intervention group and 3 in the control (1.2% versus
1.8%; P=0.65).

Effect of Antibiotics on Infection Rates

A summary of the infection rates when antibiotics are
used versus when no antibiotics are used is shown in Table 3.

Overall, the effect of antibiotics appears to lower in-
fection rates. A meta-analysis using the Mantel-Haenszel
statistical method of the 3 studies shows a risk ratio re-
duction of 0.52 (95% CI = 0.34-0.81), favoring the usage
of antibiotics in either breast pocket irrigation or implant
immersion (Fig. 2).

Effect of Antibiotics on Capsular Contracture (CC)

The studies by Giordano et al.? and Pfeiffer et al."’ also
compared CCrates in their antibiotic-exposed and control
cohorts, both showing a reduction in the capsular contrac-
ture rates when antibiotics are used (Fig. 3). However, the
data from the studies are poor, and heterogeneity is high.

Table 3. Summary of Results of Included Studies of Antibiotic Protocol and Infection Rates

Intervention Group

Control Group

Study Follow-up No. No.
Study Design N (mo) Protocol Infections Subjects % Protocol  Infections Subjects % RR
Araco et al.® Retrospective 3,002 6 Antibiotics + 15 1,902 0.8% Povidone- 18 1,100 1.6% 0.48
povidone-iodine iodine
Pfeiffer etal.’ Retrospective 436 87 or  Antibiotics + 14 203 6.9% Saline + 27 211 12.8% 0.54
21.6 epinephrine + epinephrine
saline
Giordano et al.” Retrospective 330  23.1  Antibiotics + 2 165 1.2% None 3 165 1.8% 0.67
povidone-iodine
RR, risk ratio.
Antibiotic exposed  No antibiotics used Risk Ratio Risk Ratio
Study or Subgroup ___ Events __ Total _ Events __ Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Araco 2007 15 1902 18 1100 43.6%  0.48(0.24, 0.95] —a—]
Giordano 2012 2 165 3 165 5.7%  0.67(0.11,3.94) —
Pfeiffer 2008 14 203 27 211 50.6%  0.54[0.29, 1.00] ——
Total (95% C1) 2270 1476 100.0%  0.52 [0.34,0.81] <=
Total events 31 48
Heterogeneity: Chi’ = 0.14, df = 2 (P = 0.93); I’ = 0% k 4 4 {
Test for overall effect: Z = 2.89 (P = 0.004) 0.0 Fayg‘ulrs ibiotics Favours no 10' 3 108
Fig. 2. Forest plot of the effect of antibiotics on infection rates.
Antibiotic exposed  No antibiotics used Risk Ratio Risk Ratio

Study or Subgrou Events Total Events

Total Weight M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

Giordano 2012 1 165 10 165 37.5%

Pfeiffer 2008 12 203 17 211 62.5%
Total (95% CI) 368 376 100.0%
Total events.

13 27
Heterogeneity: Chi* = 3.51, df = 1 (P = 0.06); I = 72%
Test for overall effect: Z = 2.14 (P = 0.03)

0.10[0.01, 0.77]
0.73 [0.36, 1.50)

0.50 [0.26, 0.94)

0.01 100

0.1 1 10
Favours [antibiotic use] Favours [no antibiotic]

Fig. 3. Forest plot of the effect of antibiotics on capsular contracture.
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DISCUSSION

Postoperative infections are a leading cause of mor-
bidity affecting 1.1-2.5% of patients who have had aes-
thetic breast augmentations.*''"* In the implant-based
reconstructive setting, the infection rate is even higher.
Tissue expander-related infection rates range from 2.5%
to 24%,'*" with a systematic review in 2013 reporting the
infection rate in implant-based reconstructive surgery as
5.78%.%

There are multiple contributors that may be respon-
sible for the higher infection rates in reconstructive
patients and these include the disruption of tissue vascu-
larity, greater exposure to endogenous bacteria from mas-
tectomy,"® lymph node dissection,'* and adjuvant cancer
therapies.? Given this noteworthy burden of morbidity, it
is important to use the correct protocol to minimize ad-
verse outcomes.

This study was unable to find any trials looking at topi-
cal antibiotics in reconstructive cases, and it is therefore
unable to present direct evidence for reconstructive breast
surgery.

The 3 studies assessed in this systematic review suggest
that the usage of antibiotics with or without the addition
of antiseptics in breast pocket washout or implant immer-
sion reduces infection rates, with the combined RR of the
3 studies at 0.52 (95% CI = 0.34-0.81; P=0.004).

These findings are consistent with existing evidence for
the impact of topical antibiotics on CC, which is thought
to be a surrogate for subclinical infection, immunologi-
cal responses, and chronic inflammation.?* CC is the most
common complication of breast implant surgery,* and in
the systematic review by Huang et al.,” the use of topical
antibiotics in aesthetic implant surgery was found to be as-
sociated with a significantly diminished rated of CC. Topi-
cal antibiotics therapy reduced the incidence of CC from
6.81% to 4.86%."

The effect of antiseptics on CC was similar in the re-
view by Yalanis et al.® They found that antiseptics reduced
CC rates from 8.9% to 2.7%.°

We were not able to assess the independent effect of
topical antiseptics on breast implant infections. Giordano
et al.” was the only study to implement different antiseptic
protocols for each of their cohorts. They used topical an-
tibiotics with antiseptics in their intervention group and
no topical agents in their control group, preventing indi-
vidual assessment of each topical therapy.

The most common infections after breast surgery are
due to endogenous skin flora such as Staphylococcus aureus
and Staphylococcus epidermidis.** Hence, antibiotic prophy-
laxis should be directed toward these bacteria. This is con-
sistent with current practice, with the IV cephalosporins
being the antibiotic of choice in 79% of augmentative
breast surgery cases in the United States.”

However, overuse of prophylactic antibiotics has poten-
tial hazards, including the selection of multi-drug resistant
organisms.? The routine use of antibiotics is not support-
ed by the results of all current studies, for example, a re-
cent study found that bacteria isolated from infections in a
significant portion of implant-based breast reconstructive

cases were sensitive to the topical prophylactic antibiotics
administered.”

Limitations

The major limitation of this review is the lack of ran-
domized controlled trials or prospective trials. The only
reports found were of retrospective studies, which have
inherent biases by nature of their design. Additionally,
there were several methodological weaknesses in the tri-
als assessed. Direct comparison of these articles was con-
founded by the differences in operative techniques, study
design, antibiotics protocols, and their definitions of an
infection.

For example, Giordano (2013) did not separate antibi-
otics and antiseptic usage, making it difficult to delineate
which agent was primarily responsible for reducing infec-
tion rates.

Additionally, Araco et al.® was a descriptive study with-
out a planned control. In their analysis, they looked at a
several outcomes retrospectively, including topical antibi-
otics, type of prosthesis, and use of drains. However, these
outcomes were not controlled against each other; hence,
it is difficult to determine what each individual effect was
on infection. Moreover, no rationale was given for why one
patient may have received antibiotics while another patient
did not, thus introducing an inherent bias into the study.

The definition of infection differed between trials as
well. Pfeiffer et al.'"” had the highest infection rates of the
3 papers, with 12.8% in the control group and 6.9% in
the intervention group. In their study, they did not use
any antiseptics to irrigate the pocket or bathe the implant.
However, only 3 patients required implant removal, and
these were in the control group of 218 patients (1.4%).
Their inclusion criteria for what constituted an infection
may have been broader than Araco et al.® and consequent-
ly falsely elevated their infection rates.

In this regard, Araco et al.® reported infection rates of
0.8% and 2% for the intervention versus control groups,
respectively, but all infected cases required implant re-
moval. Giordano et al.? had no cases requiring implant
explanation and they were the only group to use postop-
erative antibiotics.

Additionally, none of the studies included in this re-
view used the Adams’ formula, a technique of using triple
antibiotic irrigation of the breast pocket (50,000 U of baci-
tracin, 1g of cefazolin, and 80 mg of gentamicin, in 500 ml
of saline), which is currently a popular choice among
surgeons.

Further research is still indicated in this area in the
form of a high-quality randomized controlled trial. A more
appropriate trial design to delineate the relative merits of
topical prophylactic measures for surgical-site infections
would include 4 arms, with 1 arm each for the administra-
tion of antibiotics, antiseptics, antibiotics and antiseptics,
and a control.

CONCLUSIONS
The results of this study suggest there is a clinical ben-
efit in using antibiotics for breast pocket irrigation and
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implant immersion. However, given the quality of the evi-
dence obtained in this review, no definite conclusion can
be drawn with any certainty. We recommend a randomized
control trial to reduce bias and to provide a higher level of
evidence on this important issue. Alternatively, should this
prove difficult to achieve, a study based on a national data-
base, such as the Australian Breast Device Registry, could
perhaps be undertaken to provide higher quality evidence
than is currently available.
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