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Objective : Infection is one of most devastating complications in ventriculoperitoneal (VP) shunt surgery. Preoperative hair 
removal has traditionally been performed to reduce infectious complications. We performed VP shunt surgeries and evaluated the 
prevalence of infection in patients who were shaved and those who were unshaven.
Methods : A retrospective analysis was conducted of 82 patients with hydrocephalus of various pathologies who underwent VP 
shunt surgery, with or without having the head shaved, between March 2010 and March 2017. For patients in the non-shaved group 
(n=36), absorbable suture materials were used for wound closure, and Nylon sutures or staples were used in the shaved group (n=46). 
We evaluated the infection outcomes of patients in the two groups.
Results : There was no difference in the average age of patients in the two groups. In the non-shaved group, there were no 
infections, while two patients in the shaved group required revision because of shunt infection.
Conclusion : Non-shaved shunt surgery may be safe and effective, with no increase of infection rate. We recommend that shunt 
procedures could be performed without shaving the hair, which may increase patients’ satisfaction without increasing infection risk.
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INTRODUCTION

Infection is one of most devastating complications in ven-

triculoperitoneal (VP) shunt surgical procedures. Several risk 

factors of VP shunt infection include age (both younger and 

elderly patients), previous infection, shunt revision, prolonged 

operating time, and presence of postoperative cerebrospinal 

fluid leak6,12,20).

Preoperative hair removal, either whole or partly shaving, 

for cranial neurosurgical procedures has been performed tra-

ditionally to reduce infectious complications. Additionally, 

there are practical reasons for preoperative hair removal, in-

cluding facilitating access to the incision line, as well as aiding 

in wound closure and postoperative wound care5,7,9,10). Recent-

ly, however, the number of cranial operations with minimal or 

no preoperative shaving has been gradually increasing1), and a 

number of papers have been published indicating that non-

shaving elective cranial surgery does not increase the inci-

dence of infection5,7,10).

While numerous studies discuss various risk factors of VP 
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shunt infection, none discuss the role of preoperative shaving. 

In a few studies that have performed non-shaved VP shunt 

procedures, they did not report an increase in VP shunt infec-

tions2,3). However, more research is still needed to determine 

the efficacy of performing shunt surgery without preoperative 

shaving.

Since 2010, we have been performing non-shaved cranial 

surgeries for various necessary implants or catheterizations, 

such as VP shunts and brain stimulations. Given the growing 

evidence that non-shaved procedures may not be associated 

with increased infection risk, we evaluated the incidence of 

infections between shaved and non-shaved patients who re-

ceived VP shunt procedures. 

MATERIALS AND METHODS

Patients
This study was approved by the Institutional Review Board 

of Ilsan Hospital (NHIMC 2016 07 003 003) which waived the 

informed consent due to the retrospective nature of the study. 

A retrospective analysis was conducted of patients with hy-

drocephalus of various pathologies who underwent a VP 

shunt surgical procedure between March of 2010 and March 

of 2017. A total of 82 VP shunt procedures were performed by 

single neurosurgeon during this period. The patients were di-

vided into two groups, hair shaved and non-shaved, based on 

preoperative hair preparation. The shaved group included a 

total of 46 patients who refused the non-shaving technique. 

The remaining 36 patients received a VP shunt without pre-

operative shaving.

Procedure
The patients in the shaved group had their hair removed us-

ing clippers and a razor the morning of the surgery. Non-

shaved patients used a routine commercial shampoo the 

morning or night before the day of surgery. Their hair was 

parted with a fine-tooth comb and was held away from the 

surgical site by using rubber bands. In order to prevent hair 

from entering into the incision site, some hair was fixed with 

staplers at surgical sterile drape (Fig. 1). All patients typically 

received intravenous antibiotics (cefotetan, a 2nd generation 

cephalosporin) prophylactically, as well as for 2 days post op-

eration if there were no complications or issues.

For patients in the non-shaved group, absorbable suture 

materials (Vicryl Rapide 3-0; Ethicon, Somerville, NJ, USA) 

were used for wound closure, while Nylon or staples were used 

in the shaved group. When using the absorbable suture mate-

rials, the wound was closed with running or subcutaneous su-

ture techniques to approximate the scalp edges. The entire op-

Fig. 1. Hair was parted along the proposed incision line (dashed line) with a stapler and secured with elastic bands.
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erative field was scrubbed with povidone-iodine soap, and 

then painted with a povidone-iodine solution or soaked with 

a mixed solution of 75% alcohol and povidone-iodine solu-

tion. The incidence of surgical infection, as well as age and 

gender of the two groups, was compared and analyzed using 

chi-squared tests

RESULTS

We evaluated 36 patients who underwent non-shaved VP 

shunt surgery using absorbable sutures for scalp closure and 

46 patients who underwent shaved VP shunt surgery using 

non-absorbable scalp sutures. The age of non-shaving group 

was in the range of 16 to 88 years with a mean of 62.2 years. 

The sex was 22 males and 14 females. The age of shaving 

group was in the range 36 to 84 years with mean 64.9 years 

and there were 26 males and 20 females. The two groups were 

comparable with respect to general demographics, as they had 

similar numbers of males and females, age, previous history of 

surgery and past history such as DM (Table 1).

While there were no infections in the non-shaved group, 

two patients in the shaved group required revision because of 

shunt infection. During the 2-week postoperative period, 

these two patients had a constant fever and their cerebrospinal 

fluid culture was positive for Staphylococcus aureus. However, 

there was no statistical difference (p>0.05) in infection rates 

between the two groups.

DISCUSSION

Univariate and multivariate analysis did not show any sig-

nificant difference in the shunt infection rate between the 

shaved and non-shaved groups. In fact, there were two cases 

of infection in the hair removed group suggesting that hair re-

moval may be related with an infection rate increase, though 

more studies are needed to investigate this further.

Hair removal and infection
Shaving of the whole head has been common practice in 

neurosurgical procedures since the days of Harvey Cush-

ing2,3,6,10,12,20). Shaving allowed for better exposure of the inci-

sion line, as well as ease of closure and postoperative wound 

care, and was known to decrease postoperative infection rate. 

Although there are pros and cons of scalp shaving in neuro-

surgery, many neurosurgeons still prefer to practice whole 

head shaving for cranial surgeries due to the reasons listed. 

Recently, non-shaved neurosurgery has been the focus of 

much attention because of quality of life. Many authors re-

ported that shaving of the hair was not related to an increase 

in infection rates for cranial surgery5,7,9,13,16,18). Bekar et al.4) ret-

rospectively reviewed and compared the rate of infection of 

1038 cranial procedures without hair removal and 980 cranial 

surgeries with hair removal. They reported that there was no 

significant difference in the rate of infection between patients 

in each group and concluded that hair removal is not neces-

sary in preparation for any type of cranial surgery. Tanner et 

al.19) performed a meta-analysis of 11 randomized clinical tri-

als (total of 5031 people) and concluded that there was no evi-

dence that removing hair decreased infection rate. Further-

more, they recommend that if necessary, clipping and using 

depilatory creams result in fewer surgical site infections than 

shaving using a razor.

Table 1. Characteristics of patients

Shaved (n=46) Non-shaved (n=36) p-value

Age (years) 64.9 (36–84) 62.2 (16–88) 0.981

Sex, F : M 20 : 26 14 : 22 0.675

Surgical infection 2 0 0.501

Reason of VP shunt Post hemorrhagic hydrocephalus 41 (89.1)
Obstructive hydrocephalus 2 (4.3)
Others 3 (6.5)

NPH 18 (50.0)
Post hemorrhagic hydrocephalus 11 (30.6)
Congenital hydrocephalus 4 (11.1)
Obstructive hydrocephalus 3 (8.3)

Values are presented as mean±standard deviation unless otherwise indicated. VP : ventriculoperitoneal, NPH : normal pressure hydrocephalus
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Shunt infection
Although many surgeons know that hair removal may not 

be related to decreased risk of infection, they hesitate to per-

form the surgery unshaved because infection is one of the 

most concerning surgical complications, particularly in shunt 

surgery. Infections resulting from many neurosurgical proce-

dures can be cured with antibiotic administration, however, 

most shunt infection cases need to be treated with shunt re-

moval, repeated extraventricular drainage, and prolonged an-

tibiotic use8,15,17). Therefore, many neurosurgeons are reluctant 

to perform a non-shaved surgery during a shunt procedure. It 

should be noted that most shunt infections were diagnosed 

within 1–2 months after surgery, indicating that contamina-

tion likely occurred during the shunt surgery itself11,21). All 

non-shaved patients in our study were followed for more than 

6 months without incident of infection. Thus, we believe that 

hair removal is not necessary for the purpose of reducing the 

risk of infection.

Advantages of this study and recommendations
From the surgeon’s point of view, these results may provide 

the evidence needed to demonstrate the efficacy of not shav-

ing in preparation for shunt surgery. From the patient’s point 

of view, having a non-shaved surgery increases their quality of 

life as they are able to return to their previous social life earlier 

than if their head had been shaved14). Furthermore, our results 

may support the practice guideline that scalp shaving could 

increase the rate of wound infection; therefore, the practice 

should be abandoned.

We spent approximately 5 to 10 minutes more during prep-

aration to manage the hair for patients who did not have their 

head shaved than for patients who had their hair removed. 

However, this additional preparation time is not related with 

increased infection risk as this is done prior to the procedure 

itself and there is no open wound. For hospitals and institutes 

who implement this procedure, proper protocols should be 

developed that aim to minimize this time for hair prepara-

tion. When we first began performing non-shaved surgeries, 

we would try to split the hair completely to clear it from the 

incision site, and in some cases, we would remove hair if it in-

terfered with the sutures. However, over time, we found that 

there were no issues if some of the hairs were caught in the su-

tures.

Limitation
This study has a few limitations. First, this was a retrospec-

tive comparative study of two surgical policies for a single sur-

geon. Second, our study had a relatively small number of pa-

tients, which is a limitation for some statistical analyses. 

Therefore, larger, controlled case studies should be conducted 

before generalizing these results.

CONCLUSION

Our results provide evidence that non-shaved shunt surgery 

is safe and effective, and likely increases patients’ quality of life 

and satisfaction. We recommend that shunt procedures could 

be performed without hair shaving as it may increase patients’ 

satisfaction without increasing infection risk.
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