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Introduction Postoperative surgical site infection (SSI) forms the major burden of
nosocomial infections in surgical patients. There is prevalent practice of surgical site
hair shaving as a part of preoperative preparation. There is uncertainty regarding the
beneﬁt versus harm of shaving for SSIs. Hairs at surgical sites are removed prior to
surgery most often by shaving. We performed this study to look for what impact
preoperative hair removal by shaving has on postoperative SSI.
Methods We performed prospective comparative cohort study in patients undergoing elective abdominal surgeries. We included clean and clean-contaminated surgeries
in immunocompetent patients of which half were shaved and other half not shaved
prior to surgery. Other confounding factors like skin cleaning, aseptic technique of
surgery, antibiotic prophylaxis and treatment, and postoperative wound care were as
per care. Patients were assessed for presence and grade of SSI postoperatively on day 7,
14, and 30. Results were analyzed statistically using chi-square and Fischer’s exact tests
for signiﬁcance in entire sample as well as in demographic subgroups.
Results Overall SSI rate was 11.42%. There was no statistically signiﬁcant difference in
SSI rates between patients who underwent preoperative surgical site hair removal by
shaving (232) and who did not have shaving (232) on all the three different assessment
timelines in postoperative period, namely, day 7, 14, and 30. Although the absolute
number of patients who had SSI was more in those who underwent preoperative
surgical site hair removal by shaving, the difference was not statistically signiﬁcant
(p > 0.05). But on subgroup analysis patients with clean-contaminated surgeries
(p ¼ 0.037) and patients with surgeries lasting for less than 2 hours (Fischer’s exact
¼ 0.034) had signiﬁcantly higher SSI in the shaved group compared with unshaved on
day 14.
Conclusion As per our results, preoperative shaving did not signiﬁcantly increase
overall SSI except in subgroup of clean-contaminated surgeries and in surgeries of less
than 2 hours’ duration. So especially in these patients avoiding preoperative surgical
site hair shaving may be used as one of the infection control measures.
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Preoperative Surgical Site Hair Removal for Elective Abdominal Surgery
The overall incidence of surgical site infection (SSI) following
abdominal surgeries was 16.3% in a study conducted by
Alkaaki et al in 2019.1 SSIs not only increase health care
cost burden and hospital stay but more importantly they also
unduly increase morbidity and mortality associated with the
surgical procedures. Hairs have often been perceived to be
associated with a lack of cleanliness and its removal linked to
infection prophylaxis.2 Various modalities of hair removal
include shaving, clipping, and depilating creams. Shaving
results in microscopic cuts and abrasions thus acting as
disruption of skin’s defense barrier against microorganism
colonization. Differences exist about the beneﬁcial vis-a-vis
harmful role of shaving in preventing SSI. The Centers for
Disease Control and Prevention (CDC) suggested that hair
need not to be removed unless it is of surgery, antibiotic
prophylaxis and treatment and postoperative wound care
were as per will interfere with the operation, and if hair is to
be removed it is done immediately before the operation but
not in the operation theater itself, with electrical clippers
rather than shaving.3 The Norwegian Knowledge Centre for
Health Services could not ﬁnd evidence against hair removal.4 The British Hospital Infection Society Working Party
guidelines advice shaving only the site of incision.5 Multiple
studies could not ﬁnd sufﬁcient and conclusive evidence for
or against preoperative shaving in preventing SSI.6–9 Despite
other studies reporting not to remove hair preoperatively10–13 unless it interferes with the surgery, many surgeons
continue to practice routine preoperative shaving since long
as a tradition. We evaluated impact of preoperative hair
removal at our teaching hospital setting for clean and
clean-contaminated surgeries.
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3. Patients undergoing surgeries in which wounds were
primarily closed and fell into clean and clean-contaminated types of surgery as per following the CDC criteria.14
& Clean surgery is the one in which gastrointestinal,
biliary, or genitourinary tracts are not entered, there is
no acute inﬂammation, and there is no breach of aseptic
technique.
& Clean-contaminated surgery is the one where there is
controlled opening of gastrointestinal, biliary, or genitourinary tract with no or minimal spillage and when bile or
urine are not infected or when there is minor breach of
aseptic technique.

Exclusion Criteria
1. Pregnant or lactating women.
2. Patients with chronic medical illness, viz. uncontrolled
diabetes mellitus (hemoglobin A1c greater than 8).
3. Skin diseases involving the site of proposed incision.
4. Chronic dermatological condition altering healing rate.
5. Wounds left open for healing with secondary intention.
6. Immunocompromised condition impairing wound
healing.
7. Collagen vascular disorders.
8. Second laparotomy through the same incision within the
follow-up period.
9. Patients on chronic steroid therapy.

Sample Size Calculation
Sample size calculation was done using the following

Aim
To evaluate the effect of preoperative surgical site hair
shaving on SSI.

Objectives
1. To ﬁnd out the incidence of SSI in patients undergoing
preoperative hair removal and those not, and compare
them with standard statistical measures.
2. To compare the grades of infection in infected patients by
Southampton wound scoring system.
3. To study the effect of demographic variables on the
incidence of SSI.

Methods
This prospective comparative cohort study was conducted in
a tertiary care teaching hospital’s general surgical department over a period of 12 months.

Inclusion Criteria
1. Patients above 18 years of age.
2. Patients undergoing elective abdominal surgery for a valid
indication.
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Here, percent of unexposed with outcome was 2.4 and
percent of exposed with outcome was 8.2.15

Study Procedure
Institutional ethics committee approval was obtained before
study commencement. All eligible patients were enrolled
after informed consent. Group A included patients who had
preoperative hair shaving and group B included those whose
hairs were not shaved before surgery. (In our department,
some consultants prefer preoperative shaving whereas
others do not.) All surgeries were performed by qualiﬁed
consultants with at least 3 years of experience. Shaving was
done, immediately prior to the surgery, by the barber
appointed by employer. Preoperative optimization, preoperative surgical site preparation, antibiotic prophylaxis, and
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aseptic precautions were same in both the groups and as per
routine standard of care. Postoperative antibiotic, analgesic
treatment, as well as wound care were same and as per
routine standard of care. Relevant demographic data was
noted and entered in predesigned case record forms. SSI in
postoperative wound was assessed by the principal investigator alone to avoid interobserver variability, on postoperative days 7, 14, and 30 as per Southampton wound scoring
system and data entered in case record forms. Results were
compared for statistical signiﬁcance using chi-square test
and Fischer’s exact test. Pain during change of dressing on
postoperative day 7 was assessed in both the groups as
reported by patients on visual analogue scale and the results
compared statistically using Mann–Whitney U test.
Grade

Appearance

0

Normal healing

1

Normal healing with mild bruising or erythema
a. Some bruising
b. Considerable bruising
c. Mild erythema

2

Erythema plus other signs of inﬂammation
a. At one point
b. Around sutures
c. Along wound
d. Around wound

3

Clear or hemoserous discharge
a. At one point only (up to 2 cm)
b. Along wound (more than 2 cm)
c. Large volume
d. Prolonged (more than 3 days)

4

Pus
a. At one point only (less than 2 cm)
b. Along the wound (more than 2 cm)

5

Deep or severe wound infection with or without
tissue breakdown;
hematoma requiring aspiration

Southampton Wound Scoring System16

Results
Fifty-three out of the total sample size of 464 patients
(11.42%) had SSI overall. The average age of the study
population was 42.47 years. Number of males (307;
66.16%) present were almost twice that of females (157;
33.84%). Clean surgeries were 198 (42.67%) and the rest were
clean-contaminated surgeries 266 (57.33%). Average body
mass index (BMI) of the study population was 22.88 kg/m2.
Two hundred and ﬁve patients underwent laparoscopic
surgery (44.18%) and the rest were open surgeries
(55.82%). The surgical wound closure was done with skin
staplers in 2.80% patients (13/464), and with suture material
in the rest, monoﬁlament (262/464) being 56.47% and poly
ﬁlament (189/464) being 40.73%%. Local anesthesia was used
during wound closure in 76.08% patients (353/464).
►Table 1 shows distribution of both the groups (shaved
and unshaved) according to various demographic criteria and
the number of patients having SSI in each of these subgroups.
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►Fig. 1 shows temporal distribution of SSI in both the
groups (shaved and unshaved) with respect to three timelines of outcome assessment (day 7, 14, and 30). On 7th day
assessment, total of 42 (8 þ 15 þ 19) patients had SSI of
which 22 (4 þ 9 þ 9) were in the shaved group and other
20 in the unshaved group. Of the total of 42 SSI on day 7, a
total of 8 (4 shaved group and the rest in the other group)
resolved before next assessment on day 14. Of these 42 SSI,
34 (15 þ 19) continued to have SSI on day 14. Of these 34 SSI,
15 resolved before day 30 whereas19 SSI were continued
even till day 30. Total of 45 (15 þ 5 þ 19 þ 6) patients had SSI
on day 14, of which 34 (15 þ 19) were those who had SSI
since day 7. And of these 34, 15 resolved before day 30. Total
of 11 (5 þ 6) new SSI were found on day 14 of which 5
resolved before day 30 and 6 continued on day 30. On day 30,
total of 25 (19 þ 6) SSI were seen. Of which 19 had continued
right from day 7 through day 14 and 6 were those who were
detected on day 14 and continued to have SSI on day 30. No
new SSI were found on day 30.
There was no statistically signiﬁcant difference in SSI rates
between patients who underwent preoperative surgical site
shaving and those who did not have shaving on all the three
different assessment timelines in postoperative period,
namely, day 7, 14, and day 30. Although the absolute number
of patients who had SSI was more in those who underwent
preoperative shaving, the difference was not statistically
signiﬁcant (p > 0.05) (►Table 2).
For the purpose of statistical comparison, Southampton
wound score of postoperative SSI was grouped to make two
grades, namely, Minor SSI (scores 1 and 2) and Major SSI
(scores of 3, 4, or 5). On comparing these grades of SSI
between shaved and unshaved patients there was no signiﬁcant difference in the rates of SSI (►Table 3) on day 7, 14, and
30. p-Value was greater than 0.05 on all assessment times.
On subgroup analysis, clean-contaminated surgeries had
signiﬁcantly more SSI in shaved patients on postoperative
day 14 (p ¼ 0.037) (Chart 1). However, this difference was not
observed in clean surgeries or on postoperative days 7 and 30
in either type of surgery. Among 266 clean-contaminated
surgeries, 35 (13.16%) were infected on postoperative day 14.
Short surgeries of less than 2 hours’ duration had signiﬁcantly more SSI in the shaved patients compared with
unshaved patients on postoperative day 14 (Chart 2). Such
a difference was not observed in longer surgeries of more
than 2 hours’ duration nor on any other postoperative days.
There was no signiﬁcant difference in the pain caused by
the change of dressing in shaved and unshaved patients. The
amount of pain during change of dressing was measured
with visual analogue scale and the pain was graded as
minimal, mild, moderate, signiﬁcant, and severe. When the
number of patients in each of these grades was compared
statistically there was no signiﬁcant difference between
patients who had shaving and who were not shaved. (The
U-value is 11.5. The critical value of U at p < 0.05 is 4.
Therefore, the result is not signiﬁcant at p <05.) chi-square
¼ 2.43, p ¼ 0.66.
No statistically signiﬁcant difference in SSI was found
between shaved and unshaved patients when other
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Table 1 Demographic subgroups of the study population
Characteristics

Total
(464)

Shaved
(232)

Not
shaved

SSI on day 7 in

SSI on day 14 in

SSI on day 30 in

(232)

Shaved

Not
shaved

Shaved

Not
shaved

Shaved

Not
shaved

9
11

23
2

11
9

12
0

9
4

0
20

8
17

2
18

4
8

1
12

15
5

24
1

16
4

12
0

12
1

18
2

25
0

17
3

12
0

10
3

1
14
4
1

7
16
1
1

1
13
4
2

3
8
0
1

0
98
2
2

0
18
2

4
17
0

0
21
3

1
11
0

0
12
1

17
3

19
6

15
5

9
3

11
2

Gender
Male

307

225

82

21

Female

157

7

150

1

Clean

198

144

54

9

Clean-contaminated

266

88

178

13

< 25

367

186

181

20

> 25

97

46

51

2

COC classiﬁcation

BMI

Surgery
Open

259

159

100

21

Lap

205

73

132

1

< 2h

247

122

125

4

2–4 h

189

98

91

16

4–6 h

22

9

13

1

> 6h

6

3

3

1

Stapler

13

9

4

4

Monoﬁlament suture

262

151

111

17

Poly-ﬁlament suture

189

72

117

1

Given

333

171

182

16

Not given

111

61

50

3

Duration of surgery

Wound closure

Local anesthesia

Abbreviations: BMI, body mass index; CDC, Centers for Disease Control and Prevention; SSI, surgical site infection.

demographic subgroups were compared (gender, BMI, clean
sur- geries, laparoscopic vs. open surgeries, surgeries of more
than 2 hours’ duration, suture material used for wound
closure, and administration of local anesthesia).

Discussion
Traditionally, hair removal at the surgical site has been
considered as a mandatory requirement prior to not only
elective but even an emergency surgery. Excessive hairs have
been considered unhygienic and associated with uncleanliness. Thus, hair at the surgical site has been linked to
infections. And these preconceptions form the basis of
long-standing practice of preoperative hair removal. Method
and timing of preoperative hair removal has been studied.
Various methods of hair removal include shaving, depilatory
creams, and electric clipping. Of these shaving is the most
commonly practiced in most of the resource-constraint
setting like ours. It has been recommended that if one opts
The Surgery Journal
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for preoperative hair removal it should be done just prior to
surgery but not in the operation theater. But this timing is
not strictly adhered to at many centers due to logistic
reasons. Overall SSI rate in our study was 11.42%. For clean
surgeries it was (12/198) 6.06% and that for clean contaminated was (41/ 266) 15.41%. It is comparable to some of the
notable studies as follows.
Weiss et al (U.S.)17 found SSI rate of 2.6% for clean wounds,
3.6% for clean-contaminated wounds, and 10.5% for contaminated and dirty wounds. Hernandez et al (Peru)18 had
overall SSI rate of 26.7%, subgroup results being 13.9% for
clean and 15.9% for clean-contaminated. Study by Brown et al
(Russia)19 had overall 9.5% SSI. Arabshahi and Koohpayezade
(Tehran)20 ¼ overall 8.4%; Kaya et al (Turkey)21 ¼ overall
8.8%; Petrosillo et al (Italy)22 ¼ overall 5.4% (clean ¼ 3.4%;
clean-contaminated ¼ 5.2%; contaminated ¼ 9.8%; dirty
¼ 28%); Rocha-Almazán et al (Spain)23 ¼ overall 5%; Fusco S
de et al (Brazil)24 ¼ 11.9%; Fiorio et al (Italy)25 ¼ 11.9%; and
Ahmed et al (Pakistan)26 ¼ overall 11% (clean ¼ 7.2%; clean-

Preoperative Surgical Site Hair Removal for Elective Abdominal Surgery

Fig. 1 Pictorial representation of distribution patients who had
surgical site infection (SSI), with numbers bracketed in red denoting
SSI in shaved patients.

contaminated ¼ 19.4%). Studies from India too also show a
similar SSI rate: Murty and colleagues27 ¼ 13%; Lilani
et al28 ¼ overall 8.95% (clean ¼ 3.01%; clean-contaminated
¼ 22.4%); and Ajaz Mustafa et al (Kashmir)29 ¼ overall 13%.
When both the study groups were divided into subgroups
according to duration of surgeries like less than 2 hour, 2 to
4 hour, 4 to 6 hour, and more than 6 hour groups and
compared statistically, no signiﬁcant difference was found
in incidence of SSI, except in cases of short surgeries of less
than 2-hour duration, where SSI was signiﬁcantly more on
postoperative day 14 in those patients who underwent preop-
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erative shaving compared with those who did not undergo
shaving. The risk of SSI increases with duration of surgery.30
Factors which are responsible for this include prolonged
exposure to the environment, increased blood loss, prolonged hypothermia, declining levels of antibiotics, etc. In
fact, the duration is such an important factor that it is
incorporated in the U.S. National Nosocomial Infections
Surveillance risk stratiﬁcation system. In our study, there
was an increasing trend of infection as the duration of
surgeries increased, but for a given duration, it did not differ
signiﬁcantly whether hair were shaved or not.
According to our results, there was no statistically signiﬁcant difference in overall SSI rates between patients who
underwent preoperative shaving versus those who did not.
Quite a few previous studies in the past have shown that
shaving caused increase in SSI.31–35 The procedure of shaving
the operation site with a sharp blade may result in abrasions
at skin surfaces with bacteria getting lodged in these abrasions which act as foci of infection.36 The serum which oozes
out and gets collected at the sites of these abrasions provide
favorable culture media for growth of these organisms and
promote SSI.37–39 Contrary to that, many reviews5,7 and
studies8 have found that evidence for or against hair removal
to reduce SSI rates is inconclusive and insufﬁcient. Review of
previous studies done by Tanner et al40 found no statistically
signiﬁcant effect of hair removal on SSI rates. This was similar
to our results which also showed no signiﬁcant difference of
SSI.
Nonsigniﬁcant effect of shaving was maintained on subgroup analysis as per sex. Such a subgroup analysis was not
conducted in any study earlier. Previous studies have compared SSI rates in males versus females and found variable
results. Some of them reported more incidence in females,41
some showed more SSI rates in males,42 and some reported
no effect of sex on SSI.43,44 There was no signiﬁcant difference in SSI among patients who were shaved preoperatively
and who were not shaved, irrespective of their BMI. Although
it is known that risk of SSI increases with increase of BMI
from several studies,20,25,45 this difference was not observed
in our study.
Choice of material to close the surgical wound did not lead
to any statistically signiﬁcant difference in SSI. When
wounds closed with skin staplers, monoﬁlament sutures,
and poly-ﬁlament sutures were compared separately statistically, there was no signiﬁcant difference in SSI on

Table 2 SSI on postoperative day 7, 14, and 30
Postoperative
day 7

Postoperative
day 14

Postoperative
day 30

Preoperatively
hair shaved

22

25

12

Preoperatively
hair not shaved

20

20

13

Statistical
signiﬁcance

(chi-square ¼ 0.015,
p ¼ 0.75)

(chi-square ¼ 0.615,
p ¼ 0.43)

(chi-square ¼ 0.042,
p ¼ 0.83)

SSI (overall)

42 (9.05%)

45 (9.25%)

25 (5.39%)

Abbreviation: SSI, surgical site infection.
The Surgery Journal

Vol. 8

No. 3/2022

© 2022. The Author(s).

e183

e184

Preoperative Surgical Site Hair Removal for Elective Abdominal Surgery

Dhamnaskar et al.

Table 3 Grades of infection in shaved and unshaved patients with their statistical comparison
Grouped
Southampton
wound scores

Postoperative day 7

Postoperative day 14

Postoperative day 30

Shaved

Not
shaved

Shaved

Not
shaved

Shaved

Not
shaved

Minor Infection
(1 and 2)

11

9

14

8

4

1

Major Infection
(3, 4, and 5)

11

11

11

12

8

12

Statistical
signiﬁcance

Not signiﬁcant
(chi-square ¼ 0.105,
p ¼ 0.75)

Not signiﬁcant
(chi-square ¼ 1.138,
p ¼ 0.28)

Not signiﬁcant
(Fisher’s exact ¼ 0.1602)

Chart 1 Surgical site infection (SSI) on postoperative day 14 in clean-contaminated surgeries.

postoperative days 7, 14, or 30 between groups of patients
shaved and not shaved. Although staplers are superior in
terms of time taken46,47 to close the incisions, the rate of SSI
had been found to be more in few studies.46,48 But we did not
ﬁnd signiﬁcant difference in SSI between shaved and

unshaved patients on subgroup analysis irrespective of
whether the skin was closed with stapler, monoﬁlament,
or poly-ﬁlament suture materials.
Local anesthetic inﬁltration is associated with a lower
incidence of SSI.49 There was no difference of SSI in patients

Chart 2 Surgical site infection (SSI) on postoperative day 14 in short surgeries.
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Chart 3 Comparison of pain during change of dressing in shaved and unshaved patients.

who underwent preoperative surgical site shaving and who
did not irrespective of administration of local anesthesia.
There was no signiﬁcant difference in SSI in shaved and
unshaved patients, irrespective of whether laparoscopic or
open procedure was performed. Previous studies50–52 found
that laparoscopic surgeries had fewer SSI complication rates
than open, but this difference was not demonstrated in our
study. Nonshaving especially in hairy patients not only may
make surgery look a little clumsy due to interference by hair
at surgical incision site but also poses a peculiar issue related
to wound care and dressing change postoperatively. While
changing the dressing when adhesive tapes applied to the
dressing to hold it in place are removed, it causes uprooting
of intact hair follicles and results in pain and minor injuries.
This may even lead to folliculitis. This also results in increased pain during change of dressing. But contrary to the
expectation in our study there was no statistically signiﬁcant
difference between the pain caused by the change of dressing
in shaved patients and unshaved patients (chart 3). Single
observer recording outcomes in all patients to avoid interobserver variability and prospective type of study design are
the strengths and observational noninterventional design
was the limitation.

Conclusion
Thus, as per results of our study, though shaving resulted in
more SSI in some speciﬁc subgroups like clean-contaminated
surgeries and in surgeries lasting for less than 2 hours’
duration as on postoperative day 14, overall difference in
SSI among both shaved and unshaved patients were not
statistically signiﬁcant. So, we conclude that preoperative
shaving does not alter SSI. But avoiding shaving of surgical
site prior to abdominal surgery may be utilized as one of the
measures of reducing occurrence of postoperative SSI especially in clean-contaminated surgeries and short surgeries of
less than 2 hours’ duration.

Funding
None.
Conﬂict of Interest
None declared.
Acknowledgments
None.

References
1 Alkaaki A, Al-Radi OO, Khoja A, et al. Surgical site infection

2

3

4

5

6

7

8

9

10

following abdominal surgery: a prospective cohort study. Can J
Surg 2019;62(02):111–117
Kumar K, Thomas J, Chan C. Cosmesis in neurosurgery: is the bald
head necessary to avoid postoperative infection? Ann Acad Med
Singap 2002;31(02):150–154
Wilson APR, Treasure T, Sturridge MF, Grüneberg RN. A scoring
method (ASEPSIS) for postoperative wound infections for use in
clinical trials of antibiotic prophylaxis. Lancet 1986;1(8476):311–313
Krogstad U, Arntzen E, Baalsrud A, Gilbert M, Nilsen S, Ormstad
SRL. Patient safety in hospital – knowledge or campaign? - NIPH
[Internet]. Norway2007 [cited 2018 October 25]. Available at:
https://www.ncbi.nlm.nih.gov/books/NBK464731/
Al Maqbali MAH. Pre-operative hair removal: a literature review.
Int J Nurs Clin Pract 2016;3(01):163. doi: htpp://dx.doi.org/
10.15344/2394-4978/2016/163
Menéndez V, Galán JA, Elia M, et al. Is it necessary to shave the pubic
and genital regions of patients undergoing endoscopic urological
surgery? Infect Control Hosp Epidemiol 2004;25(06):519–521
Kjønniksen I, Andersen BM, Søndenaa VG, Segadal L. Preoperative
hair removal–a systematic literature review. AORN J 2002;75(05):
928–938, 940
Niël-Weise BS, Wille JC, van den Broek PJ. Hair removal policies in
clean surgery: systematic review of randomized, controlled trials.
Infect Control Hosp Epidemiol 2005;26(12):923–928
Kattipattanapong W, Isaradisaikul S, Hanprasertpong C. Surgical site
infections in ear surgery: hair removal effect; a preliminary, randomized trial study. Otolaryngol Head Neck Surg 2013;148(03):469–474
Maksimović J, Marković-Denić L, Bumbasirević M, Marinković J,
Vlajinac H. Surgical site infections in orthopedic patients: prospective cohort study. Croat Med J [Internet] 2008;49(01):58–65

The Surgery Journal

Vol. 8

No. 3/2022

© 2022. The Author(s).

e185

e186

Preoperative Surgical Site Hair Removal for Elective Abdominal Surgery

Dhamnaskar et al.

11 Tang K, Yeh JS, Sgouros S. The Inﬂuence of hair shave on the

32 Rojanapirom S, Danchaivijitr S. Pre-operative shaving and wound

infection rate in neurosurgery. A prospective study. Pediatr
Neurosurg 2001;35(01):13–17
Miyagi Y, Shima F, Ishido K. Implantation of deep brain stimulation electrodes in unshaved patients. Technical note. J Neurosurg
2002;97(06):1476–1478
Çelik SE, Kara A. Does shaving the incision site increase the infection
rate after spinal surgery? Spine 2007;32(15):1575–1577
Onyekwelu I, Yakkanti R, Protzer L, Pinkston CM, Tucker C,
Seligson D. Surgical wound classiﬁcation and surgical site infections in the orthopaedic patient. J Am Acad Orthop Surg Glob Res
Rev 2017;1(03):e022
Kshirsagar A, Patil R, Nangare N, Agarwal S. Role of pre-operative
no hair removal on surgical site infection. J Evol Med Dent Sci
2013;2:3327–3334
Bailey IS, Karran SE, Toyn K, Brough P, Ranaboldo C, Karran SJ.
Community surveillance of complications after hernia surgery.
BMJ 1992;304(6825):469–471
Weiss CA III, Statz CL, Dahms RA, Remucal MJ, Dunn DL, Beilman
GJ. Six years of surgical wound infection surveillance at a tertiary
care center: review of the microbiologic and epidemiological
aspects of 20,007 wounds. Arch Surg 1999;134(10):1041–1048
Hernandez K, Ramos E, Seas C, Henostroza G, Gotuzzo E. Incidence
of and risk factors for surgical-site infections in a Peruvian
hospital. Infect Control Hosp Epidemiol 2005;26(05):473–477
Brown SM, Eremin SR, Shlyapnikov SA, et al. Prospective surveillance for surgical site infection in St. Petersburg, Russian Federation. Infect Control Hosp Epidemiol 2007;28(03):319–325
Arabshahi KS, Koohpayezade J. Investigation of risk factors for
surgical wound infection among teaching hospitals in Tehran. Int
Wound J 2006;3(01):59–62
Kaya E, Yetim I, Dervisoglu A, Sunbul M, Bek Y. Risk factors for and
effect of a one-year surveillance program on surgical site infection
at a university hospital in Turkey. Surg Infect (Larchmt) 2006;7
(06):519–526
Petrosillo N, Drapeau CMJ, Nicastri E, Martini L, Ippolito G, Moro
MLANIPIO. Surgical site infections in Italian Hospitals: a prospective multicenter study. BMC Infect Dis 2008;8:34
Rocha-Almazán M, Sánchez-Aguilar M, Belmares-Taboada J,
Esmer-Sánchez D. Tapia- Pérez JH, Gordillo-Moscoso A. Surgical
site infection in non- traumatic surgery [in Spanish]Cir Cir 2008;
76(02):127–131
Fusco Sde FB, Massarico NM, Alves MV, et al. Surgical site infection
and its risk factors in colon surgeries [in Portuguese]. Rev Esc
Enferm USP 2016;50(01):43–49
Fiorio M, Marvaso A, Viganò F, Marchetti F. Incidence of surgical
site infections in general surgery in Italy. Infection 2006;34(06):
310–314
Ahmed M, Alam SN, Khan O. Manzar S. Post-operative wound
infection: a surgeon’s dilemma. Pak J Surg 2007;23(01):41–47
Bandaru NR, Rao RA, Prasad VK, Murty RDVSS. A prospective
study of postoperative wound infections in a teaching hospital of
rural setup. J Clin Diagn Res 2012;6(07):1266–1271
Lilani SP, Jangale N, Chowdhary A, Daver GB. Surgical site infection
in clean and clean-contaminated cases. Indian J Med Microbiol
2005;23(04):249–252
Mustafa A, Mustafa ABukhari, ’D K Kakru, Tablsh S A, Qadrl G
JIncidence of nosocomial wound infection in postoperative
patients at a teaching hospital in Kashmir. JK Pract 2004;11(01):
38–40. htpps://www.researchgate.net/publication/289413249_
Incidence_of_nosocomial_wound_infection_in_postrative_patients_at_a_t eaching_hospital_in_Kashmir
Cruse PJFR, Foord R. The epidemiology of wound infection. A 10year prospective study of 62,939 wounds. Surg Clin North Am
1980;60(01):27–40
Zentner J, Gilsbach J, Daschner F. Incidence of wound infection in
patients undergoing craniotomy: inﬂuence of type of shaving.
Acta Neurochir (Wien) 1987;86(3-4):79–82

infection in appendectomy. J Med Assoc Thai 1992;75
(Suppl 2):20–23
Alexander JW, Fischer JE, Boyajian M, Palmquist J, Morris MJ. The
inﬂuence of hair-removal methods on wound infections. Arch
Surg 1983;118(03):347–352
Balthazar ER, Colt JD, Nichols RL. Preoperative hair removal: a
random prospective study of shaving versus clipping. South Med J
1982;75(07):799–801
Ko W, Lazenby WD, Zelano JA, Isom OW, Krieger KH. Effects of
shaving methods and intraoperative irrigation on suppurative
mediastinitis after bypass operations. Ann Thorac Surg 1992;53
(02):301–305
Owens CD, Stoessel K, Horan T, Gaynes R, Martone W, Jarvis W.
Surgical site infections: epidemiology, microbiology and prevention. J Hosp Infect 2008;70(Suppl 2):3–10
Eagye KJ, Nicolau DP, Klevens RM, et al. Deep and organ/space
infections in patients undergoing elective colorectal surgery:
incidence and impact on hospital length of stay and costs. Am J
Surg 2009;198(03):359–367
Grifﬁn FA. Best-practice protocols: preventing surgical site infection. Nurs Manage 2005;36(11):20, 22–26
Hughes S, Mardell A, eds. Oxford Handbook of Perioperative
Practice [Internet]. Oxford University Press, Oxford, England, 2009
Tanner J, Norrie P, Melen K. Preoperative hair removal to reduce
surgical site infection. In: Tanner J, ed. Cochrane Database of
Systematic Reviews [Internet]. Chichester, UK: John Wiley & Sons,
Ltd; 2011
Bundy JK, Gonzalez VR, Barnard BM, Hardy RJ, DuPont HL. Gender
risk differences for surgical site infections among a primary
coronary artery bypass graft surgery cohort: 1995-1998. Am J
Infect Control 2006;34(03):114–121
Langelotz C, Mueller-Rau C, Terziyski S, et al. Gender-speciﬁc
differences in surgical site infections: an analysis of 438,050
surgical procedures from the German National Nosocomial Infections Surveillance System. Viszeralmedizin 2014;30(02):114–117
Nwankwo EO, Ibeh I, Enabulele OI. Incidence and risk factors of
surgical site infection in a tertiary health institution in Kano,
Northwestern Nigeria. Int J Infect Control 2012;8(04):
Fan Y, Wei Z, Wang W, et al. The incidence and distribution of
surgical site infection in mainland China: a meta-analysis of 84
prospective observational studies. Sci Rep 2014;4:6783
Kaye KS, Sloane R, Sexton DJ, Schmader KA. Risk factors for
surgical site infections in older people. J Am Geriatr Soc 2006;
54(03):391–396
Iavazzo C, Gkegkes ID, Vouloumanou EK, Mamais I, Peppas G,
Falagas ME. Sutures versus staples for the management of surgical
wounds: a meta-analysis of randomized controlled trials. Am
Surg 2011;77(09):1206–1221
Roth JH, Windle BH. Staple versus suture closure of skin incisions
in a pig model. Can J Surg 1988;31(01):19–20
Biancari F, Tiozzo V. Staples versus sutures for closing leg wounds
after vein graft harvesting for coronary artery bypass surgery. In:
Biancari F, ed. Cochrane Database of Systematic Reviews [Internet]. Chichester, UK: John Wiley & Sons, Ltd; 2010
Lee JS, Hayanga AJ, Kubus JJ, et al. Local anesthesia: a strategy for
reducing surgical site infections? World J Surg 2011;35(12):
2596–2602
Kiran RP, El-Gazzaz GH, Vogel JD, Remzi FH. Laparoscopic approach signiﬁcantly reduces surgical site infections after colorectal surgery: data from national surgical quality improvement
program. J Am Coll Surg 2010;211(02):232–238
Suh YJ, Jeong S-Y, Park KJ, et al. Comparison of surgical-site
infection between open and laparoscopic appendectomy. J Korean Surg Soc 2012;82(01):35–39
Aimaq R, Akopian G, Kaufman HS. Surgical site infection rates in
laparoscopic versus open colorectal surgery. Am Surg 2011;77
(10):1290–1294

12

13
14

15

16

17

18

19

20

21

22

23

24

25

26
27

28

29

30

31

The Surgery Journal

Vol. 8

No. 3/2022

© 2022. The Author(s).

33

34

35

36

37

38
39
40

41

42

43

44

45

46

47
48

49

50

51

52

