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Abstract

Background Through a review of the English literature,
this study aimed to assess the incidence, etiology, risk
factors, and preventive measures for postoperative infec-
tions occurring after plastic surgery operations.

Methods All studies describing the occurrence of infec-
tions after plastic surgery procedures including case
reports, prospective trials, and retrospective series were
selected.

Results The 85 articles analyzed showed that incidences
differ greatly among procedures and seem to be influenced
by different and specific risk factors for each operation.
Etiologic agents are primarily bacteria, although myco-
bacteria, virus, and fungi also have been described. No
agreement exists on the use of antibiotic prophylaxis,
except for abdominoplasties, because few specific pro-
spective trials are present in the literature.

Conclusions Infections remain an important problem in
plastic surgery with different points that still need to be
clarified. Hopefully, in the future prospective randomized
trials will definitively address this issue in order to provide
plastic surgeons with clear and unbiased guidelines on its
prevention and management.

Keywords Abdominoplasty - Complications - Infections -
Liposuction - Mammaplasty - Plastic surgery

G. Gravante (D<)

Department of General Surgery, University of Tor Vergata in
Rome, Via U. Maddalena 40/a, Ciampino (Roma) 00043, Italy
e-mail: ggravante @hotmail.com

R. Caruso - A. Araco - V. Cervelli
Department of Plastic Surgery, University of Tor Vergata in
Rome, Rome, Italy

Postoperative infections are rare after plastic surgery pro-
cedures, but when present, seriously endanger the aesthetic
outcome. Currently, no specific guidelines for periopera-
tive prophylaxis exist, and according to the definition of
“clean operations,” this would not be necessary. However,
most surgeons use antibiotics, based on personal convic-
tions or experience, and the lack of specific prospective
studies brings an additional degree of uncertainty. Fur-
thermore, important risk factors have been investigated
recently (i.e., smoking, obesity, the duration of surgery,
and the amount of fat removed), and all could be used to
stratify patients according to their risk for infections so that
appropriate preventive measures could be dedicated only to
those at high risk.

This study aimed to assess the incidence, etiology, risk
factors, and preventive measures of postoperative infec-
tions occurring after plastic surgery operations through a
review of the English literature.

Breast Augmentation

Infections are present in 0.001% to 7% of breast augmen-
tations, with most series showing an incidence of less than
1% in aesthetic surgery [1-4]. Two-thirds of these infec-
tions develop within 1 month after the operation, but in the
series of Brand [2], 13.3% of the patients manifested the
infection 3 months after surgery, 8.3% after more than
6 months, and anecdotal cases even years or decades after
surgery [3]. The occurrence of these infections is extremely
rare (1:10,000 implants), but incidences can be even higher
due to the length of the intervening time. Patients with late
infections may not be seen by the surgeons who performed
the implantation. The timing has not been influenced by the
type of surgery, the implants adopted, or the route of
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insertion [2], but some late infections have occurred after
hematogenous metastatic spreads from other sites [2].

Bacteria are the most common etiologic agents of
postoperative infections. Among them, Staphylococcus
aureus, S. epidermidis, streptococci A and B, Klebsiella
pneumoniae, Bacillus, and Propionibacterium are those
more frequently isolated, whereas Corynebacterium
species, Propionibacterium acnes, Pseudomonas aerugin-
osa, Escherichia coli, and Enterobacteriacee are less
present [2,5-8]. Late infections have been caused by S.
epidermidis, S. aureus, Pseudomonas aeruginosa, and
Enterobacteriacae [2]. Sporadic cases of mycobacteria
have been described (Mycobacterium tubercolosis, M.
fortuitum, M. chelonae, and M. thermoresistible), and
although rare, they should be suspected when common
techniques fail to isolate a cause [2,8—12].

In the study of Cregg et al. [12], six surgeons reported
six infections with M. fortuitum, and two surgeons reported
infections with M. tubercolosis. However, the occurrence
of mycobacteria infections could be even higher because
another eight surgeons described 12 patients whose mani-
festations were similar to those with mycobacteria, but
appropriate cultures were not prepared. Still another seven
surgeons received cultures with positive results for
“diphteroids™ [12].

Finally, fungine infections attributable to Candida
albicans, Curvularia, and Aspergillus niger have been
reported. In these cases, normal intact silicone membranes
are impermeable to fungi. Small punctured ports allow
them to translocate into implants and reproduce in the
saline environment [13-17].

Risk factors have not been carefully assessed in pro-
spective studies (almost all are retrospective or case series),
and available trials do not allow definitive assessment and
quantification. Women with breast reconstruction have a
10-fold greater probability for the development of infection
(24-53% in some series) than aesthetic patients [3]. This
depends on the degree of preexisting tissue scarring and
skin atrophy resulting from cancer surgery, radiation
therapy, or chemotherapy, which causes postoperative tis-
sue ischemia and delayed wound healing [2,3].
Furthermore, nodal dissection and immediate reconstruc-
tion increases the spillage of bacteria and augments the
possibility of infections [3].

In aesthetic augmentations, smoking, obesity, and dia-
betes did not significantly increase the occurrence of
infections, whereas corticosteroids, hematomas, pregnancy,
preceding lactation, vigorous exercising, massages, and
postsurgical traumas were significantly associated [2].
Additional simultaneous surgery was a consistent risk
factor for postoperative infections.

In the study of Spears et al. [18], the complication rates
were 17% for primary and 23% for secondary
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augmentation/mastopexy patients, and the respective revi-
sion rates were 8.7% and 16.6%. For reference, primary
augmentations and secondary augmentations had respec-
tive complication rates of 1.7% and 21.6%, and a 1.7%
revision rate, compared with 18.7% for secondary aug-
mentations. Furthermore, in many cases the position of the
implant can be inappropriate. As a result, the increased
difficulty and occasionally the implant impart excessive
tension, which can cause skin necrosis, nipple-areolar
necrosis, or glandular necrosis with infections. In such
cases, infection is secondary to local dermal ischemia [19].

Sporadic cases of implant infections after systemic
spread from other organs have been reported (i.e., after
bilateral pneumonia, hemorrhagic cystitis, severe stomati-
tis, dental surgery, sty) [2]. Implant texture type (smooth,
textured, or polyurethane-coated) was associated with
similar infection rates (respectively, 0.06%, 0.16%, and
0.12% for aesthetic augmentations and 0.6%, 0.4%, and
0.3% for reconstructions and expansions). Similar results
also were found for implant types (saline vs silicone)
[5,11]. The route of prosthesis insertion (areolar, transax-
illary, or inframammary) and the type of placement
(retropectoral vs subglandular) showed contrasting results,
although in some studies, they did not seem to influence the
occurrence of postoperative infections [2,5,11].

In the survey of Clegg et al. [12], the transaxillary
approach was found to have the lowest incidence of
infections (0.08%) compared with the inframammary
(0.63%) or periareolar (0.67%) approach, and subglandular
positioning was more risky than retropectoral positioning
when the patient was taking steroid medications [12].
Furthermore, the same study showed that single-lumen
prostheses had a lower incidence of infections (0.55%) than
double-lumen (0.78%) or saline-filled prostheses (0.87%).
Also, a significant difference was found between the pro-
cedure in which the prosthesis was rinsed or soaked in
saline before insertion (0.56%) and that in which it was not
(0.81%) [12].

An interesting theory links subclinical infections with
capsular contractions. Cultures of periprosthetic fluids
obtained from patients with early capsular contractures
showed positive results for S. epidermidis, compared with
only one in eight samples obtained from patients with
minimal or no contracture (p = 0.0006), suggesting an
influence of bacteria on the occurrence of capsular scarring
and contraction. Scanning electron microscopy confirmed
the presence of extensive biofilms on contracted capsules
and implants [5,11].

There has been a long debate about the utility of peri-
operative antibiotic prophylaxis, and few studies have
specifically addressed this issue. In a randomized study, the
authors compared 60 patients who received a first-genera-
tion cephalosporin (short-term prophylaxis) with 132
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patients who did not receive it for the occurrence of
infections. All the patients had their prostheses washed
with an antiseptic solution and their pockets irrigated
before positioning. The authors concluded that there was
no significant difference in the occurrence of postoperative
infections between the two groups (0% for those who
received antibiotics vs 0.7% for those who did not).

However, the study had a small sample for each group,
considering the low incidences of postoperative infections
reported in literature and the important differences between
treatment groups. In fact, bacitracin solution (50,000/1) was
used for 83% of the patients who received antibiotics and
for 97.7% of those who did not. Also, in this study, 5%
Betadine solution was used for 6.7% of patients who
received antibiotics and for 7.5% of those who did not.
Bilateral drains were placed in 25% of the patients who
received antibiotics compared with 50% of the nonantibi-
otic group [1].

A second retrospective survey of 1,487 plastic surgeons
and almost 40,000 breast augmentations found 254 infec-
tions (0.64%), providing statistically significant evidence
for the value of antibiotic prophylaxis. The infection rate
was 0.42% in the prophylaxis group compared with 0.87%
in the group without antibiotics [12].

Once the infection is manifested, little is published
about its effective management. In the literature, 8.3% of
implants are salvaged [2]. A retrospective review identified
seven different groups of patients based on the type of
infection including mild infection, severe infection, threa-
tened exposure without infection, threatened exposure with
mild infection, threatened exposure with severe infection,
actual exposure without clinical infection, and actual
exposure with infection.

All the patients with mild infections were started
immediately on oral antibiotics, and the patients with
severe infections were started on parenteral antibiotics.
Those who responded completely required no further
treatment, whereas operative intervention was adopted for
persistent infections or threatened or actual exposure. In
these cases, implant removal, pocket curettage, partial or
total capsulectomy, debridement, site change, placement of
a new implant, or flap coverage was chosen according to
the surgeon’s experience and clinical judgment. After
aggressive interventions, 77% of threatened implants with
infection or threatened/actual exposure of prosthesis were
salvaged, but the presence of severe infections adversely
affected the salvage rate. Successful salvage was accom-
plished for 95% of patients without infection or with mild
infection, whereas only 29% of those with severe infection
were salvaged. Salvage was accomplished for 91% of
devices with threatened or actual exposure but not with the
complication of severe infection. No immediate salvage
was attempted in five cases because of severe infection,

nonresponding infection with gross purulence, marginal
tissues, or lack of options for healthy tissue coverage. The
author concluded that salvage attempts for periprosthetic
infection and prosthesis exposure may be successful except
in cases of overwhelming infection or deficient soft tissue
coverage [20].

Breast Reduction

The incidence of postoperative infections for breast
reductions is 1.1% to 22%, higher than for other types of
breast procedures (see Breast Augmentations) [21-34].
Most of these infections appear in the early postoperative
period, but a few cases of late manifestations have been
described [21]. Cultures from wound exudates have shown
that the etiologic agents are both gram-positive and gram-
negative bacteria (Staphylococcus aureus, S. epidermidis,
Streptococcus pyogenes, Bacteroides fragilis, and Entero-
bacter cloacae) [22,23].

Obesity (body mass index [BMI], > 30), large reduc-
tions ( > 1,000 g per breast), duration of surgery (more
than 2 h), steroids, and other immunosuppressive therapies
are significant risk factors for infections [22,24-27]. Ser-
letti et al. [24] found that obese patients experienced more
infections than nonobese patients (11% vs 5.5%). Obese
patients who experienced infections were equally divided
between those who received antibiotics and those who did
not. Thus antibiotics did not seem to affect the infection
rate among obese patients.

In a retrospective study, O’Grady et al. [25] analyzed
the influence of the amount of tissue resected on the
occurrence of infections, with a cutoff of 1,000 g of tissue
removed. All patients received preoperative prophylaxis.
These authors found that patients undergoing larger
resections experienced a significant increase in infections
(28% vs 10.6%), delayed healing (14% vs 6%), and
wound dehiscence (16% vs 7%). However, the groups
analyzed were not homogeneous for BMI (37 for larger
resections vs 29 for. small resections). For this reason, the
increase in infections cannot be ascribed with certainty to
the amount of weight resected, to BMI, or both. Fur-
thermore, Serletti et al. [24] failed to find differences in
infection occurrence between patients who had more than
600 g of tissue removed and those who had less than
600 g removed (7% vs 8%), although a significant
increase in delayed healings was present with larger
resections (38% vs 20%) [24].

Andenaes et al. [35] found that the infection rate nearly
tripled in an operation lasting more than 120 min, com-
pared with an operation with a duration of less than 1 h.
They concluded that the duration of surgery was an inde-
pendent risk factor.
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Similar results also were found by Kompatscher et al.
[22]. However the peculiar incisions adopted for breast
reductions/mastopexies, not used in other cosmetic opera-
tions, probably are an important factor influencing the
occurrence of infections. Numerous authors have found an
overall wound complication rate of 45% to 53% for
T-shaped reductions [23,29], and infections were present in
up to 22% of these patients [23,29-34].

For vertical breast reductions, a considerable number of
studies adopted the Lejour technique, and apart from Le-
jour’s personal experience, which involved very low
complication rates (12%) [32], the wound complication
rates are strikingly similar to those obtained with the T-
shaped incision (37-40%) [36,37]. The concept of an
intrinsic risk conferred by the T-inverted incision also is
sustained by the occurrence of major flap necrosis in dif-
ferent operations that adopted the same incision [38].

A 1984 survey of prophylactic antibiotics used among
plastic surgeons showed that 32% always prescribed pro-
phylactic antibiotics for reduction mammaplasty [39]. The
findings showed that 12% often used antibiotics for this
operation, 17% seldom used prophylactic antibiotics, and
39% never prescribed them. The results of this survey
compared with those of a similar study 10 years earlier
showed a significant increase in the use of prophylactic
antibiotics by plastic surgeons. In 1974, only 17% stated
that they always prescribed prophylactic antibiotics for
reduction mammaplasty, whereas 51% responded that they
never used them for this procedure [39].

In recent years, a few studies have investigated the
influence of perioperative antibiotic prophylaxis on infec-
tion occurrence, all of them retrospective and with
contrasting results. Kompatscher et al. [22] analyzed their
series of patients in a large retrospective study and divided
those who received single-shot antibiotics prophylaxis (ce-
furoxime) from those that were given no antibiotics. They
found no significant difference in the postoperative occur-
rence of infections between the groups (3.9% vs 3.7%).

A second retrospective study, conducted by Serletti et al.
[24], compared 47 patients who received prophylaxis with
59 patients who did not. Prophylaxis was conducted using a
first-generation cephalosporin (vancomycin if allergies
were referred). The authors found that antibiotics did not
reduce the incidence of infections in breast reductions
(8.5% for patients with antibiotics vs 6.5% for the control
group), even among high-risk patients (old age, obesity,
smoking groups) [24].

Similar results were reported by Baran et al. [40] in their
retrospective study, which found that infections after
reduction mammaplasties were not affected by the preop-
erative use of antibiotics. However, these authors found
that patients who received prophylaxis manifested infec-
tions later than those that did not (after 11 vs 5 days).
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In contrast, Platt et al. [28] reported an odds ratio of 1.69
for infections in patients who did not receive treatment
(95% confidence interval, 0.58—4.93) compared with. those
who received it. Unfortunately, these authors combined
herniorrhaphies, mastectomies, lumpectomies, excisional
breast biopsies, reduction mammaplasties, and axillary
node dissections for breast cancer, operations that have a
nonhomogeneous risk for SSI. The study also combined
results from a plethora of AMP agents, including clinda-
mycin and vancocin. Of the 233 patients (7%) who
underwent a breast reduction, 85% obtained antibiotic
prophylaxis. In this study population, the rate of infections
from breast reductions was 3 of 188 (1.6%) for the group
with antibacterials and 2 of 29 (6.9%) for those with no
antibacterials, figures that unfortunately do not permit a
meaningful statistical analysis [28].

Finally, O’Grady et al. [25] investigated the prolonged
postoperative use of antibiotics in a retrospective study.
All the patients received preoperative antibiotics (cepha-
lexin or cephalexin; clindamycin for penicillin-allergic
patients) before the skin incision and postoperative anti-
biotics for 24 h. However, the one group received a
prolonged antibiotics course (5 days after surgery),
whereas the other group received antibiotics only during
the first day after surgery. The rates of infection appeared
to be lower among the patients who received an addi-
tional 5 days of antibiotics after surgery (7% vs 19%)
[25].

Abdominoplasty

Abdominoplasty is one of the most frequently performed
and standardized aesthetic procedures. However the inci-
dence of infections reported in the literature is variable,
ranging from 0.2% to 32.6% of patients in large series
[38,41,42].

Smoking generally increases the risk of complications in
plastic surgery, resulting in poor aesthetic outcomes
[43—48]. In abdominoplasty, it increases the incidence of
wound complications (47.9% of smokers vs 14.8% of
nonsmokers) and nonaesthetic scars [41,43]. Numerous
processes are involved in this phenomenon. The principal
components of tobacco smoke (nicotine, nitric oxide, and
carbon monoxide) influence wound healing in peripheral
tissues [49-51]; blood flow to the flap’s distal portion,
which has the highest sympathetic innervation and is par-
ticularly sensitive to the vasoconstrictive effects of
smoking [52,53]; and an increase in carboxyhemoglobin
level and platelet adhesiveness with microthrombi forma-
tion, leading to a reduced ability to deliver oxygen [54,55].
Finally, the increased serum levels of fibrinogen and
hemoglobin together with decreased fibrinolytic activity
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and a direct endothelial injury in smokers [56,57] con-
tribute a reduced local circulation.

All these effects are enhanced by the surgical technique
that, creating a cutaneous and subcutaneous flap, requires
perfect vascularization for the wound repair process due to
the lack of perforating vessels from the abdominal muscles.
Reports of major flap necrosis after abdominoplasty sup-
port this idea [38].

Sex, BMI, and percentage of body fat also are important
risk factors for the occurrence of infections after abdomi-
noplasties [41,58-63]. Van Uchelen et al. [58] found a
higher prevalence of wound complications in males than in
females (64.3% vs 15.3%), However, their series was not
homogeneous, and the phenomenon was explained by the
higher presence, in males, of other important risk factors
for infections (smoke, diabetes, high BMI). A significant
difference for infection occurrences was found between
obese and nonobese patients (80% vs 32%) [62], and a
trend of association was found between patients with high
and those with low amounts of body fat content (measured
with the bioelectric impedance analysis): 45.2% incidence
of infection for fat mass exceeding 35% compared with
34.8% for fat mass less than 35% [63].

The utility of perioperative antibiotic prophylaxis in
abdominoplasty was investigated by Sevin et al. [64].
A prospective study of 207 patients was planned, and three
study groups were formed according to the administration
of antibiotics: no antibiotics (group 1, n = 69), preoperative
antibiotics only (group 2, n = 69), and both preoperative
and postoperative antibiotics (group 3, n = 69). Bacterial
growth in the intraoperative bacterial culture was shown by
20 patients, and there was a significant difference in the
incidence of infection between groups 1 (9/69, 13%) and
2 (3/69, 4%), between groups 1 (9/69, 13%) and 3 (6/69,
9%), but not between groups 2 (3/69, 4%) and 3 (6/69, 9%).
For this reason, the authors concluded that a single preop-
erative dose of intravenous antibiotic was useful and
sufficient to prevent postoperative infection [64].

Liposuction

During the past decade, liposuction was the most common
aesthetic procedure performed, and important technologi-
cal advances from the original technique have been
described [65-67]. Lazaro Cardenas et al. [68] reported an
incidence of 0.09%, with only one infection in 1,047
patients. This manifested on the 12th postoperative day,
6 days after drain removal, in a large lumbar area after
flank lipoaspiration and abdominoplasty for abdominal
contouring [68]. However, in 2004, a retrospective study of
eight single-stage total body-lifts after postbariatric weight
loss depicted an incidence of 25% [69].

Finally, a few cases of severe necrotiziing fascitis were
described [70-77]. In one of these cases, 4 days after
tumescent liposuction of the patient’s thoracic roll/flanks/
hips, abdomen, medial thighs, and knees, the woman pre-
sented with weakness, fever to 40°C, and a red, painful
nodule on her left flank. All port sites were diffusely ery-
thematous, indurated, and surrounded by patches or
ecchymosis. After resuscitation, the women received two
surgical explorations of the wound, but despite the
aggressive treatment, the infection spread all over the
abdomen, with a circumferential full-thickness skin and
subcutaneous fascia loss from her costal margins distally to
her suprapubic region and medial thighs [70].

In another case, during the operative procedure for
abdominal wall debridement, extensive necrosis of
abdominal wall fascia with leakage of bilious fluid from
defects in the rectus sheath was found. Subsequent peri-
toneal cavity exploration showed two perforations in the
mid ileum with gross peritoneal cavity contamination
[73].

Bacteria are the most frequent etiologic agents of post-
operative infections after liposuction and, among these,
group A streptococci, Streptococcus pyogenes, and syner-
gistic infections (anaerobic and facultative anaerobic
bacteria) are by far the most frequently isolated [71,72].
However, sporadic cases of infections due to Mycobacteria
(Mycobacterium chelonae, M. fortuitum, and M. abscessus)
outbreaks also have been described [78-82]. Soft tissue
infection caused by M. chelonae has manifested initially as
slightly tender nodules with scant drainage and minimal
surrounding cellulites, whereas systemic manifestations
were absent or minimal (low fever) [78,80]. Lesions have
occurred in areas of liposuction or contiguous areas, usu-
ally not at incision sites, and ranged in diameter from 0.5 to
7 cm. In most cases, patients had multiple lesions (mean
diameter, 15-20 cm) with pink, red, or purple nonpruritic
and not painful subcutaneous nodules. The indolent course,
together with a low index of suspicion and failure to
request or perform the appropriate diagnostic tests (e.g.,
acid-fast staining), has rendered timely diagnosis difficult
[78,80].

Infections also have been caused by M. fortuitum and M.
abscessus [81]. Strains of M. fortuitum are resistant to
many disinfectants, including 10% povidone-iodine, 2%
aqueous formaldehyde, and 2% alkaline glutaraldehyde.
The clinical features of surgical infections usually manifest
several weeks to some months after the procedure. Patients
predominantly exhibit local erythema, induration, micro-
abscesses, and serous drainage. Fever, chills, and other
manifestations of sepsis are infrequent. The absence of
clinical response after the administration of antimicrobial
agents against commonly invading bacteria and the sterility
of routine cultures taken from the infected sites highlight
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the need for special isolating microbiologic procedures.
Surgical debridement and drainage of pus and collections
together with antimycobacterial therapy usually are
required. Wounds are left open and packed to prevent early
closure of the skin, which can result in reaccumulation of
pus and the appearance of new draining fistulas [81].
Few studies have tried to find possible risk factors for
the occurrence of infections. Lazaro Cardenas et al. [68]
investigated the influence of the amount of fat aspirated as
well as associated procedures on the occurrence of post-
operative infections. In a retrospective study, they divided
patients into four groups according to procedure as follows:
small lipoaspirations (<5 1), large lipoaspirations (>5 1),
lipoaspirations combined with abdominoplasties, and lip-
oaspirations combined with other surgical procedure. All
patients received a first- or second-generation cephalo-
sporin for prophylaxis 6 h before the procedure. Although
a 21.7% incidence for minor complications (palpable and
visible irregularities, seromas, cutaneous hyperpigmenta-
tion, overcorrection, cutaneous slough, and local
infections) and 0.38% incidence for major complications
(fat embolism syndrome, cutaneous necrosis and extended
infections) were reported, no differences in occurrences
were found among the groups [68]. For the Mycobacterium
chelonae, the best predictors were the number of liposuc-
tion sites, the duration of the procedure, and weight
(inversely associated with the risk of infection) [80].

Other Procedures

Although an initial study by Baker described an infection
incidence of 1% [82], actually face-liftings have lower
values, with an approximate range of 0% to 0.3% [83-85].
Even with the subperiosteal approach, in which bacteria
can enter the entire undermined space through the unsu-
tured stab wound in the incisor fossae, the incidence of
infection is low (0.3%), probably due to the extensive
vascularization of the thick facial flap, the lack of dead
space, and the atraumatic technique that prevent infections
[86].

One study reported an infection incidence of 4.9% (2/
41). However, this study investigated restorative mid-face-
liftings with hand-carved and expanded polytetrafluoro-
ethylene orbital rim implants [87]. In this series, one
patient experienced a draining fistula 15 months after the
operation due to a recurrent squamous cell carcinoma.
Treatment consisted of implant removal. A second patient
underwent implantation after resection for neurofibroma-
tosis, and 4 months later experienced an atypical
mycobacterial infection that necessitated explantation of
the implant [87]. However, this was not the only case in the
literature of a mycobacterial infection after face-lifting.
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A 35-year-old, HIV-negative woman experienced a Pseu-
domonas infection that manifested with
spontaneous ulceration and violaceous discoloration of the
skin adjacent to the surgical wound. The infection persisted
despite treatment. An additional bacteriologic examination
showed Mycobacterium smegmatis to be a concomitant
causative agent, and the appropriate combination therapy
was instituted [88].

Regarding treatment, the only patient in the study of
Jones and Grover [83] who experienced an infection was
treated with a combination of surgical drainage and anti-
biotic therapy, and in the series of Ullmann and Levy [84],
the patient with a f-hemolytic streptococcal infection
healed spontaneously after appropriate antibiotic therapy.

Although rare, infections have been described also in
highly vascularized areas such as the brow and the eyelids
[89-90]. The incidence of infections after brow-liftings
was lower than 0.1% in a survey of Elkwood et al. [89].
Even in this study, the low occurrences were attributable to
the prominent vascularization and the lack of dead spaces.

Furthermore, a case report of an infection after blepha-
roplasty was described [90]. A healthy 59-year-old woman
underwent outpatient bilateral upper and lower blepharo-
plasty with mid face-lifting. After 30 h, she experienced
marked pain and edema of the left eyelids and face and a
violaceous eyelid bulla, which heralded early necrotizing
fasciitis. Culture of the serosanguinous exudates from the
left eyelid showed group A beta-hemolytic Streptococcus
organisms. The patient was treated with intravenous anti-
biotics, intravenous -corticosteroids, hyperbaric oxygen
therapy, and wound debridement. The infection resolved
with mild cicatrization of the left upper eyelid [90].

aeruginosa

Conclusions

Infections remain an important problem in plastic surgery,
with issues that still need to be clarified. First, although
incidences vary according to the operation performed and
the presence of specific risk factors, they usually are
extremely small, and it is difficult to demonstrate a statis-
tical significance between groups without recruiting a large
number of patients. In many cases, the reader often is left
questioning whether the small differences noted by the
author in the surgical literature are indeed statistically
significant.

Second, the efficacy of perioperative antibiotic prophy-
laxis was effectively demonstrated with large prospective
studies involving only abdominoplasties. Breast augmen-
tations were investigated using a small prospective study
(with important differences of treatment among groups)
and with a large retrospective survey, whereas all the
studies on breast reductions consisted of old national
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surveys or retrospective analyses of personal series. All
surveys, although they quoted statistics, were inherently
flawed because the data often were generated by querying
surgeons based on their memory.

In contrast, retrospective studies showed important dif-
ferences among groups. For this reason, such studies failed
to reach any significant conclusions for breast augmenta-
tions and reductions, nor did they provide any significant
recommendations regarding the use of perioperative
antibiotics.

The analysis of the published literature interestingly
found that an important, although rare, quota of infections
derives from unusual microorganisms (i.e., mycobacteria
and fungi). Such infections can manifest after different
operations and, because of their rarity, need to be suspected
from the caregiver so they can be diagnosed correctly and
managed with appropriate antimicrobial therapy.

Finally, the analysis of the literature found that the risk
factors for the occurrence of infections seem to be specific
for each operation, suggesting that the anatomy of the
involved area and the surgical technique adopted may
influence them. For example, this is the case for the
peculiar “T” incision of breast reductions and for smoking
during operations in which the vascularization is reduced
(i.e., abdominoplasties for the flap preparation).
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