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Introduction

There has been several reports indicating that preoperative 
hair shaving before the operation increases the risk of surgi-
cal site infection (SSI) significantly than no hair removal due 
to the razor-induced microtrauma and breakdown of the skin 
surface barrier [1-4]. SSI after the middle ear and mastoid 
surgery contributes substantially to surgical morbidity and 
mortality. Postoperative wound infection can increase the 
length of hospital stay and lower the successful uptake of a graft. 
The prevention of SSI is the first and key step in its treatment 

[4]. This includes meticulous operative technique, timely and 
appropriate prophylactic antimicrobials, and preventive ac-
tions against bacterial contamination of the operative field.

Among three common skin incisions (transcanal, endaural, 
and postauricular) for the otological procedures including 
tympanomastoid surgeries, post- or retroaurcular incision has 
been most commonly used because it provides the best expo-
sure and allows harvest a fascia in the same surgical field. The 
psychological distress of hair shaving may be quite significant 
for most patients, especially for women. Nevertheless, preoper-
ative hair shaving has been a well-established practice among 
many otologic surgeons based on the belief that the hair shav-
ing can prevent postoperative infections and facilitate good 
viewing of the operative field, secure attachment and/or easy 
removal of the drapes, concealing of annoying hairs, and clo-

Nonshaved Ear Surgery: Effect of Hair on Surgical Site Infection 
of the Middle Ear/Mastoid Surgery and Patients’ Preference 
for the Hair Removal

Dong-Hee Lee, Soonil Yoo, Eunhye Shin, and Yesun Cho
Department of Otolaryngology-Head and Neck Surgery, College of Medicine, The Catholic University of Korea, Seoul, Korea

Received  February 23, 2018
Revised  March 21, 2018
Accepted  March 29, 2018

Address for correspondence
Dong-Hee Lee, MD, PhD
Department of Otolaryngology- 
Head and Neck Surgery, 
College of Medicine, 
The Catholic University of Korea, 
222 Banpo-daero, Seocho-gu, 
Seoul 06591, Korea
Tel +82-31-820-3564
Fax +82-31-847-0038
E-mail leedh0814@catholic.ac.kr

Background and Objectives: This study aimed 1) to compare the rates of surgical site in-
fection (SSI) between two groups with and without preoperative hair shaving, 2) to compare 
the bacterial colonization just before the skin incision between them, and 3) to evaluate peo-
ple’s preference for the hair shaving. Subjects and Methods: The retrospective study en-
rolled cases in which middle ear and mastoid surgery was performed with as well as without 
hair removal. Main measurement outcomes were the SSI rate within 3 months following the 
surgery, bacterial culture results obtained from the incision area just before the skin inci-
sion, and questionnaire to evaluate the preference for hair shaving from patients with 
chronic suppurative otitis media but without experience with the ear surgery. Results: This 
study did not show any difference in the rates of SSI and bacterial colonization between 
two groups with and without preoperative hair shaving. Most patients without experience 
with the ear surgery chose the nonshaved ear surgery, even though the questionnaire pre-
sented a comment as follow; “Your hair will always grow back as the growth speed of 
about 1.25 cm per month.” Conclusions: There is no evidence showing that preoperative 
shaving of the surgical site is helpful for the SSI than no hair removal. Nonshaved middle ear 
and mastoid surgery via postauricular approach appears to be preferable. Contrary to doc-
tors’ popular belief, the hair shaving can cause psychological discomfort, especially for wom-
en. Now is the time to keep the balance between the professional’s perspective and the pa-
tients’ preferences. J Audiol Otol 2018;22(3):160-166

KEY WORDS:0 Otologic surgical procedures · Hair removal · Preoperative care · 
Surgical wound infection.

This is an Open Access article distributed under the terms of the Cre-
ative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/4.0/) which permits unrestricted non-com-
mercial use, distribution, and reproduction in any medium, provided the 
original work is properly cited.



www.ejao.org 161

Lee DH, et al.

sure of the wound [5,6]. In addition, many surgeons think 
that the hair will always grow back and that patients should 
endure somewhat cosmetic inconvenience because it may be 
no doubt is a minor issue compared with the risk of postoper-
ative wound infection.

The purposes of this study are: 1) to compare the rates of 
SSI between two groups with and without preoperative hair 
shaving and 2) to compare the bacterial colonization just be-
fore the skin incision between them. It also aimed 3) to eval-
uate patients’ preference on hair shaving before the middle 
ear and mastoid surgery.

Subjects and Methods

Study design
The retrospective study enrolled all cases in which middle 

ear and mastoid surgery was performed without hair removal 
to cure chronic perforation of tympanic membrane as well as 
chronic suppurative otitis media with or without mastoiditis 
between March 2016 and August 2016. As control group, all 
cases in which middle ear and mastoid surgery was per-
formed after preoperative hair removal by the same surgeon 
during the same period last year. All cases in both groups got 
the middle ear and mastoid surgery by one otologic surgeon, 
who got more than 10 years of experience performing otolog-
ic surgeries.

Exclusion criteria were: 1) patients of American Society of 
Anesthesiologists (ASA) Physical Status Classification of 
>3; 2) immunocompromised patients; 3) contaminated or 
dirty-infected ear at the time of the surgery; 4) patients with 
a history of radiation to head and neck region; and 5) patients 
who were followed postoperatively for less than 3 months.

Classification of surgical site infection for the middle 
ear and mastoid surgery

In defining the SSI, the infection of postauricular incision 
for the middle ear and mastoid surgery is classified as a deep 
incisional SSI, based on Centers for Disease Control (CDC) 
SSI classification system. This system classifies the infection 
of the ear and mastoid as a specific organ/space SSI [1]. 
Based on above definition, this study classified SSI for the 
middle ear and mastoid surgery into two. One is an infection 
that involves only skin or subcutaneous tissue of the incision 
(incisional SSI). The other is an infection of the graft or mid-
dle ear/mastoid (organ/space SSI). The criteria of the former 
SSI were: 1) infection occurring within 30 days after the op-
eration if no implant is left in place, and the infection appears 
to be related to the operation; 2) infection involving deep 
soft tissues (e.g., fascial and muscle layers) of the incision; 

and 3) at least one of the following: a) purulent drainage from 
the deep incision but not from the organ/space component of 
the surgical site; b) a deep incision spontaneously dehisces or 
is deliberately opened by a surgeon when the patient has at 
least one of the following signs or symptoms: fever (>38ºC), 
localized pain, or tenderness, unless site is culture-negative; 
c) an abscess or other evidence of infection involving the deep 
incision is found on direct examination, during reoperation, 
or by histopathologic or radiologic examination; and d) diag-
nosis of a deep incisional SSI by a surgeon or attending phy-
sician. The latter SSI was defined as: 1) organisms isolated 
from an aseptically obtained culture of purulent drainage from 
the ear canal, even though clean skin or subcutaneous tissue 
of the incision; and 2) pulsating, edematous graft found on di-
rect examination.

Skin preparation and hair shaving
Preoperative patient care and prophylactic antimicrobial 

agent through the intravenous route were performed in the 
same fashion in both groups. In the control group with hair 
shaving, each patient shampooed his or her hair with com-
mercial shampoo the night before the operation. The postau-
ricular area was shaved with a dry razor. In the study group 
without hair shaving, each patient shampooed the hair with 
commercial shampoo the night before the operation and wore 
a plastic cap to fully cover hair during the sleep. He or she 
shampooed the hair with commercial shampoo 1-2 hours be-
fore moving to the operating room. 

Preoperative painting and draping were performed in the 
same fashion in both groups (Fig. 1). Before the operation 
started, the entire surgical field was painted with 10% povi-
done-iodine solution and then 70% isopropyl alcohol. Excess 
solution was cleaned with sterile gauze, and the painted field 
was then allowed to dry. The surgical field was isolated with 
sterile drapes. A transparent adhesive drape was placed over 
the skin to be incised (Fig. 2).

All surgical wounds were closed in the same manner; sim-
ple interrupted vicryl periosteal closure, simple interrupted 
vicryl fascial closure and simple interrupted vicryl subcuta-
neous closure to approximate the skin edges. Skin incision 
was closed using Histoacryl® topical skin adhesive (B. Braun 
Surgical SA, Rubi, Spain). Drain was not used in all cases. 
Mastoid packing was applied using gelatin sponge (Spon-
gostanTM; Ethicon, Somerville, NJ, USA).

Data collection and analysis
The medical records included demographic data, SSI 

within 3 months following operation, and any associated fac-
tors with the SSI. All culture specimens were obtained by 
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standardized technique. Cultures were obtained with a stan-
dard cotton-tipped culture swab. In both groups, each culture 
swab was swabbed over expected skin incision area for 1 to 
2 seconds after the painting and draping and transported in 
an aerobic or anaerobic transport media tube.

To find out patient’s preference for the hair shaving, the 
questionnaire was surveyed to 60 patients (30 men and 30 
women; 5 participants per each decade from 20s to 70s) who 
visited our outpatient clinic for chronic suppurative otitis 
media. Two photos of side view (with and without hair shav-

ing) were taken from real patients; one photo was taken while 
his or her hairs were left naturally and the other was taken 
while his or her hairs were put aside to show postauricular 
area maximally. These 2 photos were taken from 3 men and 
3 women of various ages in each group. On a questionnaire, 
12 photos of patients with hair shaving and 12 photos with-
out hair shaving were presented together with a comment as 
follow; “Your hair will always grow back as the growth 
speed of about 1.25 cm per month.”

Data were described using the mean±standard deviation. 
Statistical analysis was performed by using IBM-SPSS sta-
tistics software (version 22, IBM Corp., Armonk, NY, USA). 
p-values less than 0.05 were considered to be significant.

Ethics statement
The study was approved by the Institutional Review Board 

(IRB #UC16RISI0142). The informed consent for the clini-
cal study was waived because of retrospective chart review.

Results

Epidemiologic data and results of main outcome parame-
ters (pre-incisional bacterial colonization & SSI) are summa-

Fig. 1. 17 year-old female. A-C: 
Preparation of nonshaved ear for 
postauricular tympanoplasty. D: 1st 
postoperative day.

A

C

B

D

Fig. 2. Draping and skin incision for nonshaved ear surgery. Skin 
incision was done through a transparent adhesive drape, which 
was placed over the skin to be incised.
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rized in Table 1. There was no significant difference in gen-
der, age, pre-incisional bacterial colonization and SSI rate 
between nonshaved and shaved groups.

Although pre-incisional bacterial colonization was found in 
2 cases of nonshaved group, there was no SSI of skin incision 
or middle ear/mastoid during 3-month F/U in both groups. 
One case was a 52-year old woman who got canal wall-up 
tympanomastoidectomy for adhesive otitis media, in which 
Staphylococcus hominis was identified. The other was a 69-

year old man who got canal wall-up tympanomastoidectomy 
for chronic suppurative otitis media, in which Staphylococ-
cus epidermidis was identified.

Fig. 3 showed two examples of draped operative field and 
1st postoperative day in nonshaved group. If a hair line was 
close to postauricular sulcus, it was somewhat difficult to con-
ceal the hair and expose the operative filed properly but the 
exposure was enough to do tympanoplasty or tympanomas-
toidectomy.

Questionnaire survey results showed the patient’s prefer-
ence for the hair shaving prior to the surgery. Most of ques-
tioned persons (25 of 30 men & 29 of 30 women) chose the 
nonshaved ear surgery, if they will get the middle ear and 
mastoid surgery. Ninety percent of total participations in the 
questionnaire survey showed the preference for the nonshav-
ed ear surgery. 

Discussion

This study demonstrated that there was no difference in 
the risk of SSI rates between two groups with and without 
hair shaving. For a long time, hair to accommodate the antic-

Table 1. Summary of descriptive statistics 
Study 
group 

(unshaved)

n=50

Control 
group 
(shaved)

n=66
Gender (male:female) 20:30 24:42
Age (mean±SD, years-old) 49.5±19.4 46.3±19.4
Pre-incision bacterial colonization 2 cases 0 case
Surgical site iInfection

1)   Skin or subcutaneous tissue
of the incision

0 case 1 case

2) Graft or middle ear/mastoid 0 case 0 case
SD: standard deviation

Fig. 3. Photos of nonshaved ear. Im-
ages of operative field (A) and 1st 
postoperative day (B) in a case of 18 
year-old female having canal wall-
down tympanomastoidectomy. Imag-
es of operative field (C) and 1st post-
operative day (D) in a case of 19 year- 
old male having tympanoplasty.

A B

C D
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ipated incision and extent of the surgery has been ill-con-
ceived to be associated with poor cleanliness and higher risk 
of SSIs. For clean or clean-contaminated wounds, preopera-
tive preparation of the surgical site aims to reduce the coloni-
zation of the surgical wound by normal skin flora. To do this, 
many surgical textbooks describe that adequate clipping of 
hair at the area of the anticipated incision(s) should be done 
[5,6]. They do not recommend preoperative hair shaving be-
cause shaving with a razor destructs the skin barrier and in-
creases the risk of SSI. They also emphasize that to cleanse 
the skin with isopropyl alcohol after painting with povidone 
iodine is very important because it helps to reduce the bacte-
rial count and remove skin oil. The “Guideline for Preven-
tion of Surgical Site Infection, 1999” from CDC stated that 
hair shaving or clipping immediately before the operation re-
duced the risk of SSI [1]. World Health Organization (WHO) 
reported recently the “Global Guidelines for the Prevention 
of Surgical Site Infection,” which recommends that hair 
shaving is strongly discouraged at all times for patients un-
dergoing any surgical procedure, whether preoperatively or 
in the operating room [2,3]. New WHO recommendations 
state that for patients undergoing any surgical procedure, hair 
should not be shaved whether preoperatively or in the oper-
ating room but, if absolutely necessary, can be removed only 
with a clipper [2,3]. They recommend bathing or taking a 
shower using either plain soap or an antimicrobial soap prior 
to surgery for patients.

For the hair removal using either shaving or clipping might 
be necessary to facilitate adequate exposure and preoperative 
planning of the skin incision, many surgeons prefer preopera-
tive hair removal. However, in cases of usual middle ear and 
mastoid surgery including tympanomastoidectomy, where 
postauricular incision is usually placed about 1 cm behind 
the postauricular crease, anticipated incised and operated 
area can be fully exposed by meticulous and nice attachment 
of adhesive plaster (Fig. 1). Even if the skin incision is placed 
more posteriorly in cases of canal wall-down tympanomas-
toidectomy, nonshaved surgical field is not a problem to sur-
geons.

The guidelines of association of surgical technologists in 
USA state that based on the surgeon’s orders, the patient 
takes a shower with an antiseptic agent the night before sur-
gery and/or the morning of surgery. After shower with plain 
soap and shampoo, the patient must make sure that they are 
thoroughly rinsed off and then clean the skin of the surgical 
area with chlorhexidine gluconate. The patient should be in-
structed not to use a body lotion after showering with chlorhex-
idine gluconate. If the hair removal is needed, the skin and hair 
should be wetted in order to perform a wet shave preparation 

and the hair removal should be performed using a clipper as 
close to the time of surgery as possible. If hair removal is not 
performed, these guidelines suggest that it is an alternative 
method to apply a non-flammable gel to the hair but we use 
the adhesive plaster for keeping the hair out of the surgical 
wound [7]. Above guidelines on preoperative shower with 
soap as well as preparation with chlorhexidine gluconate are in 
accordance with those of new WHO recommendations [2,3].

From our experiences, surgical site skin preparation with 
alcohol is very important. New WHO recommendations told 
that alcohol-based antiseptic solutions for surgical site skin 
preparation are more effective than aqueous solutions in re-
ducing the risk of SSI [2,3]. Ten percentage povidone-iodine 
solution used for surgical site skin preparation in our hospital 
is made in an aqueous solution. Therefore, second skin prep-
aration with 70% isopropyl alcohol wash out the hair strands 
to accommodate the surgical site, which are stuck together due 
to sticky povidone-iodine aqueous solution.

One of the interesting results in this study was that most 
people wanted the nonshaved ear surgery even though they 
knew that the hair always grows back within 1-2 months. 
From our experiences, most patients who have the surgery 
ahead asked the necessity of hair shaving to doctors, which 
meant that the hair shaving was a cause of concern for them, 
especially women. This result is in accordance with others’ 
findings [8-10]. From our view, the hair-removed area be-
hind the auricle can be partially covered by surrounding hairs 
even in cases with hair shaving (Fig. 4) but the view of con-
cerned people was not different from ours. Contrary to pa-
tients’ opinion, many surgeons have put more weight on old-
fashioned belief that the hair shaving prevents postoperative 
SSI and presents better operative filed than on patients’ psy-
chological distress or cosmetic inconvenience. 

This study aimed to find out patients’ preferences or values 
for surgeons to make a policy on how the skin is prepared for 
the middle ear/mastoid surgery through postauricular skin 
incision, which was the main strength of our study. Some-
times, medical paternalism really serves the patient best be-
cause it is generally true that patients lacking professional 
information may not make a sound medical decision. For 
much of traditional medical practice has been based on un-
equal power relation between patient and doctor, it has been 
felt that unmediated paternalism can no longer serve nowa-
days and patients’ involvement has grown in the develop-
ment of clinical practice guidelines. This concept has been 
reflected in making clinical practice guidelines, which are ac-
tually changing to adapt both the professional’s perspective 
and the patients’ preferences equally [11,12].

This study defined two types of SSI; one was incisional 
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SSI and the other organ/space SSI. The limitation of this 
study was vague clinical definition of the latter organ/space 
SSI. Bastier, et al. [13] pointed out the same problems as we 
did. If the infected discharge from deep portion underneath 
the postauricular incision, deep incisional and organ/space 
SSI may be not easily differentiated because of possible mas-
toid-subcutaneous fistula, especially in the tympanomastoid-
ectomy cases. It is also difficult to specify the origin of puru-
lent postoperative otorrhea because it may be due to infection 
either of the ear canal incision (incisional SSI) or of the graft 
or middle ear (organ/space SSI).

In conclusion, the risk of SSI rates was not different be-
tween two groups with and without hair shaving in this 
study. Avoiding hair shaving in the middle ear and mastoid 
surgery via postauricular approach would appear to be pref-
erable. Contrary to doctors’ popular belief, hair shaving can 

cause psychological discomfort, especially for women. This 
means that it is necessary for doctors to read patients’ mind 
and need. More clinical research will be needed to build evi-
dences to make clinical practice guidelines in such a way as 
to balance the doctors’ perspective and the patients’ prefer-
ences equally.
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