
A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

doi: 10.2340/00015555-2844
Journal Compilation © 2018 Acta Dermato-Venereologica. 

INVESTIGATIVE REPORT

This is an open access article under the CC BY-NC license. www.medicaljournals.se/acta
Acta Derm Venereol 2018; 98: 246–250

246

Current literature on risk factors for surgical site in-
fection (SSI) in dermatological surgery in the absen-
ce of antibiotic prophylaxis is limited. The aim of this 
study was to retrospectively evaluate patients presen-
ting for dermatological surgery. A total of 1,977 pro-
cedures were reviewed. SSI was clinically suspected 
in 79 (4.0%) patients and confirmed by culture in 38 
(1.9%). Using the strictest definition of SSI (clinical 
symptoms with positive culture) significantly higher 
risk of SSI was found for location on the ear (odds ra-
tio (OR) 6.03, 95% confidence interval (95% CI) 2.12–
17.15), larger defects (OR 1.08 per cm2 increase, 95% 
CI 1.03–1.14), closure with flaps (OR 6.35, 95% CI 
1.33–30.28) and secondary intention (OR 3.01, 95% 
CI 1.11–8.13). These characteristics were also asso-
ciated with higher risk of clinically suspected SSI re-
gardless of culture results with slightly lower ORs. In 
conclusion, the risk of acquiring a SSI is increased in 
surgeries performed on the ear, in larger wounds and 
in defects closed with flaps or healed by secondary in-
tention. 
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Increasing numbers of patients with skin malignancies 
requiring surgical treatment are presenting to dermato-

logists worldwide (1, 2). These procedures are generally 
associated with a low risk (< 5%) of surgical site infection 
(SSI) (3–10). However, there is ongoing debate that, un-
der certain circumstances, the risk of SSI is significantly 
increased and could surpass the acceptable threshold. 

Different factors could influence the risk of SSI af-
ter dermatological surgery. The first group consists of 
“patient-related factors”, which include diabetes and 
immunological status. The impact of these factors on 
the risk of SSI in dermatological surgery is a matter of 
debate (5–7, 9). The second group of potential risk factors 
are “procedure-related factors”, such as environmental 
circumstances, type of procedure and method of closure. 
Several studies have compared the risk of SSI after 
Mohs micrographic surgery (MMS) and excision and 
found no significant difference (6–8). Studies have not 
reached consensus as to whether the method of closure 

is a significant independent risk factor (6, 7, 9, 10). The 
last and most studied group consists of “lesion-related 
factors”, such as anatomical site and defect size. Regar-
ding anatomical site, the nose, ears, genital/groin, and 
location below the knees and on extremities have been 
identified as risk factors in various studies (3, 6–8, 11). 
Several studies have also shown that larger defects are 
associated with an increased risk of SSI (4, 8, 11).

Many published studies evaluating risk factors in 
dermatological surgery have included a group of pa-
tients who received antibiotic treatment during the 
perioperative period. To our knowledge, the only large 
study including patients who did not use antibiotics was 
published by Dixon et al. in 2006, including 5,091 proce-
dures in 2,424 patients (6). Although the study presented 
an in-depth evaluation of different risk factors for SSI, 
no multivariate analysis was performed to assess the 
independent effect of risk factors. Routine use of anti-
biotic prophylaxis should be avoided, as this could lead 
to adverse reactions and increase bacterial resistance. In 
2008, an advisory statement in the USA was published 
on this topic, suggesting antibiotic prophylaxis be used 
for certain patients or operations on high-risk locations 
(12). The authors, however, emphasized that the avail-
able evidence was limited, and encouraged researchers 
to further identify important risk factors. 

The aim of this study was to perform a comprehensive 
evaluation of the independent effect of multiple risk 
factors on the risk of SSI, using a multivariate approach 
in patients not receiving any antibiotics in the periope-
rative period. 

METHODS
An observational cohort study was conducted at the Department of 
Dermatology, Maastricht University Medical Centre for one year. 
All patients who received surgery under local anaesthesia were 
eligible. A waiver to obtain written informed consent was autho-
rized by the local ethics committee as the study protocol did not 
differ from standard care. Biopsies, curettages, shave-excisions or 
laser procedures were excluded. Patients who received antibiotics 
in the perioperative period (1 month prior to or after the procedure) 
were also excluded. 

Data on patient-related characteristics (age, sex, diabetes and 
immunosuppression), surgical procedure characteristics (setting, 
number of separate procedures on one day, type of procedure and 
type of closure) and lesion-related characteristics (type, location 
and defect size) were collected retrospectively from the electronic 
patient charts. 

Surgical procedures were performed at 2 locations. At the ope-
ration theatre, both the patient and healthcare professionals were 
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dressed in clean surgical gowns. The surgeons and assistants wore 
scrub hats, masks and sterile gloves. If the operation involved a 
large skin tumour, sterile gowns were also worn. In the outpatient 
clinic, patients wore their own clothing. The healthcare profes-
sionals wore clean surgical gowns, scrub hats, masks and sterile 
gloves. In both locations, the surgical site was prepared under ste-
rile conditions. During conventional excision the surgical site was 
disinfected once, prior to incision, with chlorhexidine digluconate 
0.5% solution in ethanol 70%. Local anaesthesia was achieved 
with lidocaine hydrochloride 1% and adrenaline 1:100,000 injec-
tions. In case of MMS, the surgical site was disinfected prior to 
each stage. After every stage the wound was dressed with sterile 
gel with 0.5% chlorhexidine and sterile gauze. Instruments were 
changed after every third stage or before closure when more than 
one stage was performed with the same instruments. 

Wounds were sutured in layers with dermal absorbable sutures 
and cutaneous sutures. The sutured wounds were supported by 
adhesive closure strips and a clean pressure dressing. Patients 
were advised to keep the wounds dry until suture removal (ap-
proximately one week on the face and 2 weeks on the trunk). 
Open wounds were dressed with paraffin-impregnated gauze for 
3–7 days. After these first days, patients were instructed to rinse 
the wound daily with clean tap water. 

Most patients received follow-up at least until suture removal. 
Patients who had not returned for suture removal were contacted by 
phone and questioned about adverse events. In case of an adverse 
event, patients had follow-up until the wound had healed. At the 
start of the study, all doctors working at the department received 
instructions on the definition of SSI and were asked to obtain 
wound cultures in case a SSI was suspected. Two definitions of 
SSI were used. According to the strictest definition, a SSI required 
local symptoms indicative of wound infection (purulent drainage, 
pain, swelling, erythema and/or heat) combined with a positive 
culture occurring within 30 days after the surgery. Wound culture 
was considered positive if it yielded appropriate pathogenic bac-
teria and was interpreted as such by the clinical microbiologist. 
As culture was not available in all cases, we also defined a second 
group wherein all patients with clinical symptoms were considered 
to have a SSI. 

Statistical analysis

The distribution of baseline characteristics in groups with and 
without SSI was summarized by absolute numbers and percentages 
for categorical variables and by mean values with standard devia-
tions or median with range for continuous variables. Univariate 
and multivariate logistic regression analyses were performed and 
odds ratios (OR) with 95% confidence intervals (CI) were used 
to quantify the association between potential risk factors and risk 
of SSI. The multivariate model included all potential risk factors 
as covariates, in order to evaluate the independent effect of single 
risk factors. In some patients multiple procedures were performed. 
Observations in these patients are likely to be correlated. Robust 
standard errors were calculated, because ignoring this correlation 
can lead to misleadingly small estimates of the standard error and 
consequently too small 95% CI. Multiple imputation was used 
for dealing with missing values for risk factors. p-values ≤ 0.05 
were considered to indicate statistical significance. Analyses were 
performed using IBM SPSS Statistics version 23.0.0.2 and Stata 
version 13.

RESULTS

From 1 April 2014 to 1 April 2015, a total of 2,058 
surgical procedures were performed in 1,459 patients. 
Twenty-seven procedures (20 patients) were excluded 

because antibiotic prophylaxis was required for prosthe-
tic valves or joints as these patients received surgery in 
locations where the mucosal membrane could potentially 
be breached. Twenty-one procedures (16 patients) were 
excluded because the patient received antibiotics in the 
peri-operative period unrelated to the procedure. Thirty-
three procedures (16 patients) were excluded because 
the occurrence of a SSI could not be verified. These 
were patients who had not visited their dermatologist or 
general practitioner after the procedures and could not 
be contacted. 

The final study population consisted of 1,977 pro-
cedures in 1,407 patients. Baseline characteristics are 
shown in Table I. Of the 81 procedures with delayed 
closure, 3 were closed primarily, 40 received grafts and 
38 received a flap. Seventy-nine cases (4.0%) presen-
ted with clinical symptoms suspicious for a SSI and 
were treated as such. Wound cultures were obtained in 
41 of 79 cases with clinical suspicion and were found 
positive in 38 (2.0%) (Fig. 1). In 50 of 79 cases, oral 
antibiotics were prescribed. Of all patients treated with 

Table I. Baseline characteristics (n = 1,407 patients; n = 1,977 
procedures)

Patient characteristics
  Age, years, mean ± SD 66.2 ± 15.9 
    Female, n (%) 848 (42.9)
    Male, n (%) 1,129 (57.1)
  Diabetes, n (%)
    No 1,516 (76.7)
    Yes 151 (7.6)
    Missing 310 (15.7)
  Immunosuppression, n (%)
    No 1,554 (78.6)
    Yes 107 (5.4)
    Missing 316 (16.0)
Operation characteristics, n (%)
  Setting
    Operation theatre 931 (47.1)
    Outpatient clinic 1,046 (52.9)
  Number of operations on 1 day
    One 1,346 (68.1)
    Two or more 631 (31.9)
  Type of excision
    Excision 1,641 (83.0)
    Mohs micrographic surgery 336 (17.0)
  Type of closure
    Primary 1,592 (80.5)
    Flaps 123 (6.2)
    Grafts 34 (1.7)
    Secondary intention 147 (7.4)
    Delayed 81 (4.1)
Lesion characteristics, n (%)
  Type of tumour
    Benign/pre-malignant 368 (18.6)
    Malignant 1,609 (81.4)
  Location
    Head and neck area except nose/lips/ears 730 (36.9)
    Nose 216 (10.9)
    Lips 21 (1.1)
    Ears 102 (5.2)
    Arms/hands 148 (7.5)
    Lower legs/feet 114 (5.8)
    Upper legs 70 (3.5)
    Trunk 570 (28.8)
    Axillary/groin/genital area 6 (0.3)
  Defect size (cm2, median with range)a 2.26 (0.06–78.54)

aDefect size is presented as median with its range as its distribution is not normal.
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oral antibiotics, 4 experienced gastrointesti-
nal side-effects. No other side-effects were 
recorded. No re-operation occurred due to 
impaired wound healing. Of the 5 patients 
who developed a SSI after delayed closure, 
2 developed it before the closure and 3 after 
closure. Post-operative haemorrhage occurred 
in 58 procedures (2.9%). Wound dehiscence 
occurred in 45 procedures (2.3%). Both com-
plications occurred more frequently in the 
group of patients with SSI. 

In the primary analysis, the 38 patients 
with clinically suspected SSI and a positive 
culture were considered as having SSI. These 
patients were compared with 1,898 cases wit-
hout any clinical suspicion of SSI. However, 
not all patients with clinically suspected SSI 
had a wound culture, and therefore we per-

formed secondary analysis, in which we considered all 
79 patients with clinical suspicion as having SSI. Table 
II presents the numbers and percentage of procedures 
with the 2 definitions of SSI, according to the presence 
of potential risk factors. 

The results of multivariate logistic regression ana-
lyses are shown in Table III. When using the strictest 
definition of SSI (clinical symptoms with confirmation 
by culture) location on the ears (OR 6.03 95% CI 2.12–
17.15), larger defects (OR 1.08 95% CI 1.03–1.14 per 
unit (cm2) closure by flaps (OR 6.35 95% CI 1.33–30.28) 
and healing by secondary intention (OR 3.01 95% CI 
1.11–8.13) were identified as significant risk factors. In 
the secondary analyses, considering all 79 patients with 
clinical suspicion as having SSI regardless of culture 
results, the same risk factors were associated with sig-
nificantly increased risk apart from flap reconstruction, 
but the associations were less strong. In this analysis, 
procedures performed in the axillary, groins and genital 
area were also associated with a higher risk of clinical 
SSI (OR 9.49, 95% CI 0.85–106.55). However, only 6 
procedures were performed at these sites and the OR did 
not reach statistical significance. 

DISCUSSION

The current study comprehensively evaluated the in-
dependent effect of patient, surgery and lesion-related 
factors on the risk of SSI. The results indicate that the 
risk of SSI is significantly increased in procedures perfor-
med on the ears, in larger defects and in surgical wounds 
closed by flaps or secondary intention. 

The increased risk of SSI in procedures performed on 
the ear was first suggested by Futoryan & Grande in 1995 
(8). Other studies examined the risk of wedge excision, 
including those on the ear and the lips, and showed 
conflicting results (6, 10). No multivariate analysis was 
performed in those 2 studies and therefore the independent 

Table II. Numbers and percentages with surgical site infections 
(SSI) according to the presence or absence of potential risk factors

Culture 
confirmed 
SSI
n (%)

Clinical 
symptoms 
of SSI 
n (%)

No clinical 
suspicion 
of SSI 
n

Age
  ≤ 65 years   8 (1.0) 29 (3.6) 774 
  > 65 years 30 (2.6) 50 (4.3) 1,124
Female 15 (1.8) 33 (3.9) 815 
Male 23 (2.0) 46 (4.1) 1,083
Diabetes
  No 29 (1.9) 57 (3.8) 1,459
  Yes   3 (2.0)   9 (6.0) 142
Immunosuppression
  No 28 (1.8) 61 (3.9) 1,493
  Yes   4 (3.7)   7 (6.5) 100 
Setting
  Operation theatre 24 (2.6) 46 (4.9) 885
  Outpatient clinic 14 (1.3) 33 (3.2) 1,013 
Number of operations 
  One 27 (2.0) 57 (4.2) 1,289 
  Two or more 11 (1.7) 22 (3.5) 609 
Type of excision
  Excision 31 (1.9) 63 (3.8) 1,578 
  Mohs micrographic surgery   7 (2.1) 16 (4.8) 320 
Type of closure
  Primary 21 (1.3) 49 (3.1) 1,543 
  Flaps 5 (4.1) 7 (5.7) 116 
  Grafts 1 (2.9) 2 (5.9)   32 
  Secondary 9 (6.1) 16 (10.9) 131 
  Delayed 2 (2.5)   5 (6.2)   76 
Type of tumour
  Benign/pre-malignant 1 (0.3)   5 (1.4) 363 
  Malignant 37 (2.3) 74 (4.6) 1,535 
Location
  Head and necka 12 (1.6) 30 (4.1) 700 
  Nose 4 (1.9) 7 (3.2) 209 
  Lips 0 (0.0) 1 (4.8)   20 
  Ears 9 (8.8) 15 (14.7)   87 
  Arms/hands 1 (0.7) 3 (2.0) 145
  Lower legs/feet 3 (2.6) 6 (5.3) 108 
  Upper legs 1 (1.4) 2 (2.9)   68 
  Trunk 8 (1.4) 14 (2.5) 556 
  Axillary/groin/genital 0 (0.0)   1 (16.7)     5 
Defect size
  ≤ 3 cm2 11 (0.9) 32 (2.6) 1,214 
  > 3 cm2 27 (3.7) 47 (6.4) 684 
Total 38 (1.9) 79 (4.0) 1,898

aExcept nose, lips and ears.
Percentages of the 2 definitions of surgical site infection (SSI) are shown of the 
total population (n = 1,977).

Fig. 1. Clinical presentation of surgical site infections with culture results. 
MRSA: methicillin-resistant Staphylococcus aureus (SA).
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effect of location could not be evaluated. In our study, 
accounting for other potential risk factors by multivariate 
regression analysis, location of the lesion on the ear was 
identified as a significant independent risk factor for SSI. 

The method of closure as a risk factor for SSI has been 
studied previously (3, 6, 7, 10). However, no consensus 
has been reached. These studies did not adjust for other 
risk factors that can be correlated with the method of 
closure, such as the location of the tumour and the 
defect size. In the present study, the independent effect 
of the closure method was estimated using multivariate 
regression analysis and the risk of SSI was found to be 
significantly increased in wounds closed with flaps. A se-
emingly contra-intuitive finding is that healing by secon-
dary intention was associated with a significantly higher 
risk of SSI. This specific risk factor has not previously 
been identified in literature. It is possible that an open 
wound is more susceptible for an infection occurring after 
the procedure. This is, however, only a hypothesis, as the 
mean time to the onset of SSI in this subgroup did not 
differ from the other closure methods. Further research 
is needed to confirm and clarify this finding. 

One limitation of the current study is the low prevalen-
ce of some risk factors, which limited the power to detect 
small, but relevant, increase in risk for SSI with statistical 
significance. Secondly, the conclusions of this study are 
based on a single-centre experience. Extrapolating the 

results to other centres should be done 
with care. Thirdly, the results of wound 
cultures were not available for some 
patients who had clinical suspicion of 
SSI. For this reason, separate analy-
ses were performed using 2 different 
definitions of SSI. The strongest as-
sociations were observed when using 
the strictest definition of SSI: clinically 
diagnosed infection verified by a posi-
tive culture. The weaker associations 
found in the secondary analysis using 
a less strict definition of SSI could be 
the result of misclassification of SSI. 
Such misclassification of outcome is 
known to bias odds ratios towards fin-
ding no effect. Finally, the authors are 
aware that not all potential risk factors 
were studied. For example, we did not 
routinely report the skin condition, 
such as ulceration prior to operation, 
and whether a patient was a present 
smoker, and therefore these risk fac-
tors could not be evaluated. The effect 
of these potential risk factors should 
be examined in a multivariate model, 
together with the risk factors found in 
the current study. 

The clinical question remains: when 
is antibiotic prophylaxis justified in dermatological sur-
gery? It is generally accepted that antibiotic prophylaxis 
is not routinely indicated in clean wounds where the risk 
of infection is below 5% (13, 14). Taking into account 
the mean low incidence of SSI, it is debatable whether 
an increase in risk of SSI in patients with a single risk 
factor requires antibiotic prophylaxis, bearing in mind 
the potential side-effects of prophylaxis. Therefore, it 
would be interesting to develop a model to predict the 
probability of SSI based on combinations of several risk 
factors in patients undergoing dermatological surgery. 
Such predicted probabilities could then be used to guide 
clinical decision-making. 

In conclusion, this multivariate analysis of 1,977 
invasive surgical procedures in dermatology suggests 
that procedures performed on the ears, those with larger 
defects and wounds healed by flaps or secondary inten-
tion have an increased risk of SSI. 

REFERENCES
1. Neville JA, Housman TS, Letsinger JA, Fleischer AB, Jr, Feld-

man SR, Williford PM. Increase in procedures performed at 
dermatology office visits from 1995 to 2001. Dermatol Surg 
2005; 31: 160–162.

2. Athavale PN, Colver GB. Increase in surgical procedures in 
a dermatology department in United Kingdom. Dermatol 
Surg 2006; 32: 771.

3. Maragh SL, Brown MD. Prospective evaluation of surgical 

Table III. Odds ratios (OR) from multivariate logistic regression analyses

Culture confirmed SSI Clinical symptoms of SSI

OR 95% CI p-value OR 95% CI p-value

Patient characteristics
  Age (year) 1.03a 0.99–1.07 0.14 0.99a 0.97–1.01 0.40
  Male (vs. female) 0.79 0.37–1.71 0.55 0.78 0.46–1.32 0.36
  Diabetes (yes vs. no) 1.03 0.25–4.33 0.96 1.45 0.55–3.86 0.43
  Immunosuppression (yes vs. no) 2.21 0.66–7.35 0.20 1.60 0.62–4.16 0.33
Operation characteristics
  Outpatient clinic (vs. operation theatre) 0.59 0.24–1.41 0.23 0.62 0.33–1.15 0.13
  >1 operation (vs. 1) on 1 day 0.87 0.41–1.86 0.73 0.93 0.55–1.58 0.79
  Mohs micrographic surgery (vs. excision) 0.62 0.13–3.03 0.55 0.94 0.35–2.50 0.90
  Type closure

  Primary 1 (Reference) 1 (Reference) 
  Flaps 6.35 1.33–30.28 0.02 2.17 0.71–6.58 0.17
  Grafts 1.64 0.13–20.25 0.70 1.32 0.23–7.53 0.76
  Secondary intention 3.01 1.11–8.13 0.03 2.34 1.16–4.70 0.02
  Delayed 0.99 0.11–8.75 0.99 1.01 0.33–3.11 0.99

Lesion characteristics
  Malignant (vs. benign/pre-malignant) 3.53 0.56–22.19 0.18 2.52 0.75–8.54 0.14
Location
  Head and neckb 1 (Reference) 1 (Reference) 
  Nose 1.06 0.29–3.95 0.93 0.78 0.27–2.23 0. 65
  Lips Emptyc 1.41 0.17–11.63 0.75
  Ears 6.03 2.12–17.15 0.001 4.01 1.90–8.63 <0.001
  Arms/hands 0.37 0.03–4.02 0.41 0.47 0.14–1.64 0.24
  Lower legs/feet 1.85 0.50–6.84 0.36 1.33 0.54–3.27 0.54
  Upper legs 1.77 0.36–8.72 0.48 0.98 0.26–3.70 0.97
  Trunk 1.30 0.46–3.69 0.62 0.62 0.30–1.31 0.21
  Axillary/groin/genital Emptyc 9.49 0.85–106.55 0.07

Defect size (cm2) 1.08a 1.03–1.14 0.003 1.08a 1.02–1.13 0.01

aOdds ratios (ORs) per unit increase. bExcept nose, lips and ears. cNo infection occurred in this group, 
therefore ORs could not be calculated.
The multivariate models included all potential risk factors as covariates in order to evaluate the 
independent effect of single risk factors.
CI: confidence interval; SSI: surgical site infection.



A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

X. Liu et al.250

www.medicaljournals.se/acta

site infection rate among patients with Mohs micrographic 
surgery without the use of prophylactic antibiotics. J Am 
Acad Dermatol 2008; 59: 275–278.

4. O’Neill JL, Lee YS, Solomon JA, Patel N, Shutty B, Davis 
SA, et al. Quantifying and characterizing adverse events in 
dermatologic surgery. Dermatol Surg 2013; 39: 872–878.

5. Dixon AJ, Dixon MP, Dixon JB. Prospective study of skin sur-
gery in patients with and without known diabetes. Dermatol 
Surg 2009; 35: 1035–1040.

6. Dixon AJ, Dixon MP, Askew DA, Wilkinson D. Prospective 
study of wound infections in dermatologic surgery in the 
absence of prophylactic antibiotics. Dermatol Surg 2006; 
32: 819–826; discussion 826–817.

7. Bordeaux JS, Martires KJ, Goldberg D, Pattee SF, Fu P, Ma-
loney ME. Prospective evaluation of dermatologic surgery 
complications including patients on multiple antiplatelet 
and anticoagulant medications. J Am Acad Dermatol 2011; 
65: 576–583.

8. Futoryan T, Grande D. Postoperative wound infection rates 
in dermatologic surgery. Dermatol Surg 1995; 21: 509–514.

9. Rogues AM, Lasheras A, Amici JM, Guillot P, Beylot C, Taieb A, 

et al. Infection control practices and infectious complications 
in dermatological surgery. J Hosp Infect 2007; 65: 258–263.

10. Rogers HD, Desciak EB, Marcus RP, Wang S, MacKay-Wiggan 
J, Eliezri YD. Prospective study of wound infections in Mohs 
micrographic surgery using clean surgical technique in the 
absence of prophylactic antibiotics. J Am Acad Dermatol 
2010; 63: 842–851.

11. Heal CF, Buettner PG, Drobetz H. Risk factors for surgical 
site infection after dermatological surgery. Int J Dermatol 
2012; 51: 796–803.

12. Wright TI, Baddour LM, Berbari EF, Roenigk RK, Phillips PK, 
Jacobs MA, et al. Antibiotic prophylaxis in dermatologic 
surgery: advisory statement 2008. J Am Acad Dermatol 
2008; 59: 464–473.

13. Excellence NifHaC. NICE guideline: prevention and treatment 
of surgical site infection. Available from: https://www.nice.
org.uk/guidance/cg74. LondonPublished 2008 last updated 
2017.

14. Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter PG, 
Bolon MK, et al. Clinical practice guidelines for antimicrobial 
prophylaxis in surgery. Surg Infect 2013; 14: 73–156.


