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BACKGROUND: The role of prophylactic antibiotics in breast augmentation remains controversial. However, the majority of surgeons are administering antibiotics.
OBJECTIVE: To investigate the effect of antibiotic(s) use in the incidence of infection and capsular contracture following breast augmentation.
METHODS: From September 2004 to November 2010, 180 patients
underwent primary bilateral breast augmentation. They were prospectively
divided into two equal groups: in group A (n=90), no antibiotics were given
and, in group B (n=90), only one intravenous dose of cephalosporin was
administered during the induction of general anesthesia. Preoperative data
included age, body mass index, smoking status, medical history and implant
volume. All operations were performed by the same surgeon using the same
surgical technique and implant type. No drains were used. Operative data
included operative time and estimated blood loss. Patients were evaluated for
complications such as infection, hematoma and capsular contracture. The
study concluded when all of the patients underwent the one-year follow-up.
The Student’s t test was used to analyze the results.
RESULTS: All patients completed the study and both groups had similar
demographic data. No differences in operative data were observed. The
mean operative time was 35 min and the mean blood loss was found to be
minimal. In group A, no implant infections were reported, while a wound
infection that occurred was treated successfully with oral antibiotics. In
group B, no implant or wound infection was noticed. No capsular contractures or hematomas were observed.
CONCLUSIONS: The number of patients who underwent primary breast
augmentation without antibiotics (n=90) was insufficient to draw any
definitive conclusions. However, the present prospective study demonstrated that prophylactic use of antibiotics in breast augmentation had no
significant effect on infection and capsular contracture rates. Further randomized clinical trials, in combination with guidelines from aesthetic
plastic surgery societies, appear to be warranted.
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reast augmentation is the most common cosmetic procedure in the
United Kingdom (UK) and one of the most popular procedures in
plastic surgery worldwide (1). In the United States, >330,000 patients
underwent augmentation mammoplasty for cosmetic purposes in 2012
(2). Complications reflect significantly on surgeons, patients and hospitals from a clinical, emotional and financial perspective. A good
example of the financial impact of this procedure is the replacement of
PIP implants, which was reported to incur a considerable cost for the
National Health Service (NHS) in the UK in 2012 (3). Several complications, such as bleeding, infection, seroma, implant rupture, capsular
contracture, and pain and corrective operation(s), are the risks that
patients must acknowledge before consenting to the procedure (4).
Inevitably, surgeons have tried to optimize techniques and patient

selection to minimize risks and the two most common complications:
infection and capsular contracture. However, the infection rates in
cosmetic breast augmentation have been reported to be quite low
compared with other surgical procedures, with an average rate of 1%
(6), the consequences of an infected implant could be devastating for
the patient and the surgeon. Treatment involving potential admission
to the hospital for antibiotics and implant removal could compromise
patient safety and satisfaction for the most popular cosmetic surgical
procedures.
Prophylactic antibiotic administration remains an area of controversy in breast augmentation. As a surgical wound, the procedure
should be classified as ‘clean’, where no antibiotics are required; however, the use of implants appears to have made the use of either a
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TABLE 1
Patient characteristics

TABLE 3
Incidence of infection, hematoma and capsular contracture
Group
A*

B†

29 (19–45)

31 (21–45)

Characteristic
Age, years, mean (range)
Body mass index, kg/m2, mean

26

26

Smokers, cigarettes/day, n (range)

15 (12–21)

13 (14–20)

Implant volume, mL, mean (range)

290 (200–400)

270 (200–375)

Medical history
Complete follow-up, years

Nil

Nil

1

1

*No antibiotics; †750 mg cefuroxime

TABLE 2
Perioperative data
Group
A (no antibiotics)
Operating time, min, mean
Blood loss

B (750 mg cefuroxime)

35

35

Minimal

Minimal

preoperative or postoperative course mandatory. In the NHS, the most
recent antibiotic guidelines recommend a dose of intravenous antibiotic on induction of anesthesia without a postoperative regimen
(7,8). In private practice, there is no uniformity because neither the
British Association of Aesthetic Plastic Surgeons or American Society
of Aesthetic Plastic Surgery have published any guidelines. Reviewing
the literature, we found several different approaches. We found two
recent studies comparing a preoperative regimen versus a combination
of preoperative and postoperative antibiotics, with no differences in
infection rates, capsular contracture incidence or overall complications (9,10). Two similar studies before 1991 (11,12) compared prophylactic antibiotics versus no antibiotics or placebo, concluding in
not identifying a difference between infection and capsular contracture in the two groups of patients. A further meta-analysis of the above
studies reported that there was little evidence available to change
current practice and suggested that further studies are needed (6). The
present prospective study was an attempt to investigate the effect of
antibiotic(s) use in the incidence of infection and capsular contracture
following breast augmentation.

METHODS

From September 2004 to November 2010, 180 patients underwent
primary bilateral breast augmentation. All patients consented to participate in the study and appropriate ethics approval was granted.
They were prospectively divided in two groups according to the
administration of antibiotics: in group A (n=90), no antibiotics were
given; in group B (n=90), only one dose of cephalosporin was given
during the induction of general anesthesia. The antibiotic of choice
was 750 mg of cefuroxime as common guidance (7,8) in antibiotic
prophylaxis in breast surgery and according to local antibiotic practice.
Preoperative data included age, body mass index, smoking status, medical history and implant volume. The Student’s t test was used for statistical analysis; no statistically significance difference was found
between the characteristics of the two groups. Patients with diabetes,
peripheral vascular disease, paraplegia and previous breast surgery were
excluded from the study because these conditions were considered to
be risk factors for developing infections.
In an attempt to estimate an adequate sample size to achieve significant results, a power analysis was performed using SPSS Sample Power
(IBM Corporation, USA). To proceed with the analysis, an estimation
of the infection rate without antibiotics was required. The expected
infection rate with antibiotics was estimated to be 1%. The criterion
for significance (alpha) was set at 0.05, and the study had a power of
80% to yield a statistically significant result. If a difference of 4% was
assumed between the two groups, therefore, the minimum clinical
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Group
A (no antibiotics)

B (750 mg cefuroxime)

Wound infection

1

0

Implant infection

0

0

Hematoma

0

0

Capsular contracture

0

0

Data presented as n

effect to make use antibiotic necessary would require two groups of
285 patients to reject the null hypothesis. Similarly, two groups of 90
patients would be an appropriate sample size for a minimum increase of
10% in the infection rate. Consequently, studies with larger sample
sizes are needed to draw more definitive conclusions.
Operative data included operative time and estimated blood loss.
Patients were evaluated for complications such as infection, hematoma and capsular contracture. The study concluded when all of the
patients underwent the one-year follow-up.
To standardize the study, all operations were performed by the same
surgeon, using the same surgical technique with round, high-cohesive,
textured silicone implants (5).
Surgical technique
All operations were performed under general anesthesia, with the
patient prone and the arms abducted 80°. All patients received round,
high-cohesive, textured silicone prostheses through an inframammary
fold incision. The mean length of the incision was 5 cm (range 4.5 cm
to 6 cm). The surgical field was prepared with chlorexidine. Infiltration
of 5 mL of lidocaine with adrenaline 1:200,000 was used on the incision
sites. A scalpel was used to cut the epidermis and the dermis; the dissection was performed using unipolar foot-switching needlepoint electrocautery forceps in the coagulation mode.
A subfascial technique was used to insert the implant as the dissection was performed under the pectoralis fascia. Following completion
of dissection of the first pocket, four wet swabs with normal saline were
inserted into the pocket and then the other breast was operated on.
The mean time for pocket dissection was 13 min (range 5 min to 35 min).
After the second pocket was completed, four wet swabs were inserted
and returned to the first pocket. The pocket was meticulously
inspected for any bleeding. Before implant insertion, the pocket was
rigorously cleaned using one or two fingers covered with a dry swab.
Using this manoeuvre, the authors tried to mimic the handling of the
implant during insertion and placement in the pocket.
The implant packaging was opened only when the implant was
ready to be inserted. The prosthesis was immersed in betadine solution
and the incision site was also cleaned with it. A swab with the above
solution was placed just below the incision site to minimize contact of
the implant with the patient’s skin. After changing gloves, the implant
was inserted into the pocket. The implant was in contact with the air
for only 1 s to 2 s, and contact with the patinet’s skin was avoided.
Closure was performed in three layers using Monocryl 3/0 and 4/0.
No drains, bandages or straps were used. Steri-Strips (3M, USA) and
Mepore (Mölnlycke Health Care, USA) were the only dressings used.

RESULTS

All patients completed the study. Patient characteristics in both
groups were similar (Table 1). The follow-up period was one year. No
differences in operative data were observed. The mean duration of the
operation was 35 min in both groups (range 22 min to 50 min), and
blood loss was minimal (Table 2).
In group A, no infection of the implant was reported, while a
wound infection occurred and treated with oral antibiotics successfully.
In group B, no implant or wound infections were noticed. There was
no statistically significant difference between the two groups. No capsular contractures or hematomas were observed (Table 3).
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DISCUSSION

Because our study did not find any differences between patients who
received one dose of antibiotics and those who did not, it would be
tempting to apply this approach to our daily practice. However, because
of the small number of patients enrolled, we could not be conclusive and
the need for large randomized control trials is warranted.
Wound and implant infection, although not common, can complicate patient recovery and satisfaction to a significant degree. Although
the infection rate in cosmetic breast augmentation is considered to be
quite low (close to 1%), we note a deviation from this number in some
studies (4,5). To explain this, we should consider factors that result in
different infection rates before concluding whether antibiotics are
necessary in breast augmentation.
Different surgeons use different techniques and different protocols,
which may alter their approach depending on the patient. This statement affects the treatment pathway of a patient who undergoes breast
augmentation. The lack of uniformity in antibiotic regimens that a
surgeon will choose for prophylaxis represents another obstacle toward
achieving conclusive results. Some surgeons favour the use of drains,
which has been reported to increase infection rates (5). On the other
hand, povidone-iodine and antibiotic irrigation is being used as a
method of reducing capsular contracture with unclear contributions to
infection control (13,14).
Comparing current clinical practice in similar procedures, we find
that American Society of Plastic Surgeons guidelines for reduction
mammoplasty recommend the use of antibiotic prophylaxis but do not
suggest a treatment regimen (15). However, these guidelines appear to
be based primarily on studies investigating the role of antibiotics in
breast cancer surgery rather than aesthetic surgery (10). We should not
forget that infection rates in reduction mammoplasty have been estimated to be 10 times higher than in augmentation procedures. In
implant-based breast reconstruction, infection rates have been
reported to be as high as 20% and, still, there is no consensus regarding
antibiotic prophylaxis, with no benefit found in patients who received
more than a one-day course of antibiotics (16). Similar findings apply
to autologous breast reconstruction using microsurgery; there is no
reduction in surgical-site infection rates among patients who
received postoperative antibiotic prophylaxis for >24 h (17).
Considering the risk-to-benefit ratio, we should mention the potential complications associated with the liberal administration of antibiotics. Clostridium difficile infection is the most common cause of
antibiotic-associated diarrhea, occasionally resulting in intensive care
unit admission, colectomy and life-threatening complications (18).
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Cephalosporins, the most widely prescribed prophylactic antibiotics,
are believed to have the greatest potential to induce C difficile colitis.
Additionally, the use of antibiotics has been associated with patients
developing methicillin-resistant Staphylococcus aureus (MRSA) colonization and, therefore, could lead to MRSA infections. In the UK, we
notice a rising number of clinical negligence claims for health careassociated infections that are recognized to be largely avoidable. Over
the past decade, there has been a particular focus on infections caused
by MRSA and C difficile, with the extent and costs of the related legal
claims to be poorly appreciated by clinicians (19). Less threatening –
but not negligible – risks associated with the unnecessary use of antibiotics include benign gastrointestinal upset, yeast infections and
allergic reactions.
The lack of clear guidelines from the scientific societies creates a
clinical and legal gap that the individual surgeon’s clinical decision
and training must compensate for. The dilemma of administering
antibiotics is a question that does not have a clear answer, with major
clinical implications and potential contribution to the growth of
microbial resistance to antibiotic treatments. At the same time, bacterial biofilm of the implant is considered to have an impact on capsular contracture (20). Presently, however, a surgeon not administering
antibiotics, outside of a study frame, could be found solely liable for a
complication because some of the available guidelines still recommend at least one dose of antibiotics to always be given.

CONCLUSION

The 90 patients who underwent primary breast augmentation with no
antibiotics is not a sufficient number to draw definitive conclusions.
We also believe that the surgical technique could be a key factor in
minimizing infection and hematoma rates. The same applies to the
incidence of capsular contracture; however, a follow-up period >1 year
would be ideal. Overall, the present prospective study demonstrated,
to a degree, that prophylactic use of antibiotics in breast augmentation
has no significant effect on infection and capsular contracture rates.
The need for larger randomized clinical trials, in combination with
guidelines from aesthetic plastic surgery societies, appears to be
warranted.
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