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ABSTRACT

Background and objective: Nursing role delivered at all levels of care is critical to eliminate surgical wound infection after
neurosurgery. Aim: Evaluate the effect of implementing infection control guidelines on minimizing surgical wound infection for
patients undergoing neurosurgery.
Methods: Pretest/posttest was used to assess and evaluate nurses’ practices pre and post implementation of infection control
guidelines while posttest only was used for patients to evaluate the effect of implementing infection control guidelines on
minimizing surgical wound infection. Thirty-six nurses in neurosurgery department at Assiut Neurological, Psychiatric and
Neurosurgery University Hospital, also 443 patients undergoing neurosurgery were included. Nurses’ practices were assessed
pre and post implementation of infection control guidelines. Tools: Nurses’ observation checklist, patients’ assessment sheet,
patients’ follow up sheet and neurosurgery infection control guidelines (teaching booklet) for nurses.
Results: Nurses’ practices were improved, infection in neurosurgery was eradicated according to results of environmental swabs
and surgical wound infection was reduced post implementation of infection control guidelines.
Conclusion and recommendation: Proper implementation of disinfection and sterilization enhance safe and effective care.
Infection control policy should be developed in neurosurgery department and all healthcare team should be responsible to adhere
and implement it.
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1. INTRODUCTION

Surgical wound infection is considered one of the most com-
mon healthcare associated infections among postoperative
patients associated with considerable morbidity and mortal-
ity, poor outcome, increase hospital stay, reoperation, read-
mission, and excessive healthcare costs. It accounts for 20%
to 25% of all hospital-acquired infections. Yearly incidence
in United States ranges from 160,000 to 300,000.[1]

United States Center for Disease Control classifies surgical
wound infection as superficial, deep or organ space. Superfi-
cial infection appears within 30 days after surgery affecting
only the skin and subcutaneous tissues and is manifested by
pain/tenderness, redness, swelling and/or purulent discharge.
Deep infection appears within 30 days or more and is mani-
fested by pain/tenderness, fever, dehiscence, abscess and/or
purulent discharge from deep tissues. Organ space infection
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occurs after 30 days of surgery and may take 1 year to appear.
It appears in any part of the anatomy (organs or spaces) other
than the incision and is manifested by pain/tenderness, fever,
abscess and/or purulent discharge from a drain.[2]

All surgical team members must understand risk factors for
surgical site infection and implement effective infection con-
trol guidelines to overcome its consequences on both patients
and hospitals. Causes and risk factors for surgical wound
infection in neurosurgery include the following: old age,
nicotine use, steroid use, malnutrition, underlying illness,
prolonged hospital stay, preoperative shaving of the surgi-
cal site the night before surgery, improper skin preparation,
infected or colonized surgical personnel, unsafe surgical en-
vironment to receive the patients, do not follow principles
of aseptic technique during procedures, cerebrospinal fluid
leak, use of instrumentations, excessive blood loss, blood
transfusion, prolonged operation time and prior surgery.[3, 4]

Florence Nightingale was considered the first infection con-
trol nurse. She established the relation between nursing and
infection control in 1854. She provided services to victims
of war in a military hospital of Scutari. She claimed that
number of deaths will be reduced if hygienic condition of
the hospital was improved.[5]

World Health Organization and other studies recommended
guidelines for prevention of surgical wound infection: health-
care personnel must wear goggles, masks, gowns, and gloves
to provide barrier protection. Also, operating rooms environ-
ment and patients care areas serve as reservoirs for a variety
of microorganisms. So, environmental considerations of op-
erating rooms must be performed to decrease surgical wound
infection. Operating theatres should be cleaned routinely.
Minimizing airborne contamination by ventilation system of
the operating rooms; clean air should be supplied through
high-efficiency particulate air filters and a positive pressure
maintained. All staff members in the operating rooms have
a key role in minimizing contaminated airborne particles by
ensuring that all principles of infection control are followed
before, during and after surgery.[6–9]

Nurses and neurosurgeons should implement interventions
that minimize incidence of surgical site infection: counsel
patients to completely refrain from smoking for at least 4-6
weeks before neurosurgery. Control of blood sugar level
before, during and after neurosurgery is important regardless
of diabetic status. Hair in the surgical site should be removed
just before surgery and use clippers instead of razors.[10, 11]

Administer prescribed antibiotic, monitor vital signs, use
sterile technique for wound dressing change, monitor for
manifestations of wound infection, and teach them how to
care for wound at home and to report to neurosurgeons any

manifestations of wound infection.[12]

Because of major consequences of surgical site infection fol-
lowing neurosurgery, even small percent is very dangerous.
According to results of infection control unit and laboratory
at Assiut University Hospitals, environmental swabs that
were taken from neurosurgery department (in-patients) and
neurosurgery operating theatres demonstrated high percent of
infection during the last few years.[13, 14] Also, large number
of patients (32 out of 438) through a period of 6 months (Jan-
uary 2016 to June 2016) before conducting our study were
experienced surgical wound infection after various neurosur-
gical procedures led to increasing length of postoperative
hospital stay, excessive healthcare costs, higher rates of hos-
pital readmission, and deteriorating patients’ outcomes.[15]

So, this study was conducted to implement infection control
guidelines to minimize surgical wound infection following
neurosurgery.

1.1 Aim
Evaluate the effect of implementing infection control guide-
lines on minimizing surgical wound infection for patients
undergoing neurosurgery.

1.2 Research hypothesis

(1) Nurses’ practices will be improved.
(2) Infection will be eradicated in neurosurgery depart-

ment (in-patients) and neurosurgery operating theatres.
(3) No or small number of patients will develop surgical

wound infection after neurosurgery.

2. SUBJECTS AND METHODS

Pretest/posttest was used to assess and evaluate nurses’ prac-
tices pre and post implementation of infection control guide-
lines. Thirty-six nurses in neurosurgery department at Assiut
Neurological, Psychiatric and Neurosurgery University Hos-
pital (10 intraoperative nurses and 26 in-patients nurses)
were included. Posttest only was used for patients to evalu-
ate the effect of implementing infection control guidelines
on minimizing surgical wound infection after neurosurgery.
Patients with age ranged from 18-65 years were included
in our study. Through a period of 6 months post implemen-
tation of infection control guidelines, 443 adult male and
female patients undergoing different neurosurgical proce-
dures with age ranged from 18-65 years were admitted to
neurosurgery department and included in our study. Patients
were assessed for the presence of surgical site infection dur-
ing postoperative hospitalization period and for 3 months
after neurosurgery.
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2.1 Tools
Tool I: Pretest/posttest neurosurgery observation check-
list for nurses’ practices

The researchers developed it after reviewing the literature. It
was used to investigate preoperative, intraoperative and post-
operative nurses’ role. Four-point scale was used to assess
and evaluate nurses’ practices: (0) not done, (1) done incor-
rectly, (2) done correctly, and (3) not applicable. A score of
(≥ 75%) was considered adequate practice. It included:

(1) Preoperative practices (12 items): It consisted of items
concerning hand washing (8 items), preparation of the patient
(3 items) and proper administration of prescribed antibiotic
(1 item).

(2) Intraoperative practices (78 items): It consisted of items
concerning surgical hand rub (16 items), surgical attire and
drapes (23 items), preparing sterile field (10 items), sterile
field maintenance (10 items), prohibit eating and drinking
by staff in operating theatres environment (1item), decrease
movement in operating theatres environment (2 items), ade-
quate ventilation of the operating rooms (3 items), cleaning
and disinfection of environmental surfaces (4 items), steril-
ization of surgical instruments (4 items), and waste and linen
management (5 items).

(3) Postoperative practices (50 items): It consisted of items
concerning hand washing (8 items), safe environment to
receive the patient (4 items), proper administration of pre-
scribed antibiotic (1 item), disinfect the surface of the dress-
ing trolley with antiseptic solution (1 item), postoperative
wound care (18 items) and preparing patients for home care
(teaching patients before discharge about wound care and
dressing change) (18 items).

Tool II: Assessment sheet for patients undergoing neuro-
surgery

It was developed by the researchers and was concerned with
demographic, preoperative, operative and early postoperative
data.

Preoperative data included shaving of hair, preoperative an-
tibiotic, type of neurosurgery, history of previous neuro-
surgery, risk factors for surgical wound infection and length
of preoperative stay.

Operative data included rule of surgery, intraoperative drain,
intraoperative blood loss, blood transfusion, foreign body
insertion (devices or instruments) and duration of surgery.

Postoperative data included postoperative antibiotic, wound
healing, postoperative cerebrospinal fluid leak, onset, type
and manifestations of wound infection if present and length
of postoperative stay.

Tool III: Follow up sheet for patients after neurosurgery

It was developed by the researchers and was concerned with
late postoperative data.

It included wound healing, cerebrospinal fluid leak and onset,
type and manifestations of wound infection if present.

Neurosurgery infection control guidelines (teaching
booklet)

We developed infection control guidelines based on World
Health Organization, Australian and Asia Pacific Society
Guidelines for Disinfection, Sterilization of Instruments and
Prevention and Control of Wound Infection.[6, 16, 17] The re-
searchers developed and translated it into Arabic according
to the needed nurses’ practices that can help nurses in the
provision of a safe and effective care for patients undergoing
neurosurgery and reduce surgical wound infection. Infection
control guidelines include preoperative, intraoperative and
postoperative practices; infection risks, interventions and
control strategies. Safety considerations include patients,
visitors, and hospital staff. Hand washing, surgical hand
rub, protective equipment, principles of asepsis, prevention
of surgical site infection, preparing sterile field, sterile field
maintenance, sterilization of surgical instruments, surgical
attire and drapes, preoperative surgical site care, postopera-
tive incision care, guidelines for cleaning and disinfection
of environmental surfaces, and develop a good surveillance
system to study incidence of surgical site infection during
postoperative period and after discharge.

2.2 Procedures

To conduct our study, formal agreement was obtained from
the local ethical committee and the head of the neurosurgery
department. After explaining the aim of the study to both
nurses and patients, oral permission for voluntary participa-
tion was obtained.

Confidentiality and anonymity were assured. Nurses and
patients were informed that their names were coded during
data entry. The researchers respected nurses and patients for
privacy. They were provided with opportunities to discuss
their questions and concerns regarding our study.

Three medical surgical nursing staff and 2 neurosurgery staff
were engaged in reviewing study content. Correlation coef-
ficient was used to test reliability (0.86). So, study content
was valid and reliable.

Pilot study was conducted on 10% of sample for the purpose
of testing study feasibility and clarity. No changes were done,
so this sample was included in the study.

Nurses’ practices for infection control guidelines were ob-
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served while performing all procedures and caring for neuro-
surgery patients at all levels of care (preoperative, intraoper-
ative, and postoperative) before implementation of infection
control guidelines (Tool I).

Neurosurgery infection control guidelines (teaching booklet)
was introduced to all nursing staff caring for patients at all lev-
els of care (preoperative, intraoperative, and postoperative)
in neurosurgery department. The researchers explained infec-
tion control guidelines to nurses who were divided into small
groups (2-3 nurses). Three teaching and training sessions
were conducted by the researchers for in-patients nurses
while 5 teaching and training sessions were conducted for
intraoperative nurses. Time of each teaching and training
session was 1 hour including discussion and feedback.

The researchers trained in-patients nurses about hand wash-
ing, using personal protective equipment, preparing sterile
field, maintain sterility of sterile objects, wound dressing
and irrigation, waste and linen management and cleaning
and disinfection of environmental surfaces. Intraoperative
nurses were trained about surgical hand rub, surgical attire
and drapes, preparing sterile field, maintain sterility of ster-
ile objects, waste and linen management and cleaning and
disinfection of environmental surfaces.

Each nurse was given a hard copy of the teaching booklet
(neurosurgery infection control guidelines). Nurses’ prac-
tices for infection control guidelines were observed at all
levels of care (preoperative, intraoperative, and postopera-
tive) after implementation of infection control guidelines
(Tool I).

Environmental swabs were taken from neurosurgery depart-
ment (in-patients) and operating theaters for 1 time post
implementation of infection control guidelines.

After implementation of infection control guidelines, all pa-
tients admitted to neurosurgery department for a period of 6
months with age ranged from 18-65 years were included in
our study. Four hundred and forty-three adult male and fe-
male patients undergoing different neurosurgical procedures
were included. Patients undergoing different neurosurgical
procedures were visited daily after admission till discharge
to assess for preoperative, intraoperative and postoperative
data (Tool II).

The researchers were doing follow up for patients for a period
of 3 months to evaluate surgical wound condition (Tool III).
Some patients reported manifestations of wound infection to
researchers by phone and the researchers advised them to at-
tend to neurosurgery outpatient clinic to receive appropriate
wound management and those patients attended and received
appropriate management. More than one quarter of patients

followed up by phone and reported no wound infection and
normal wound healing according to neurosurgeons reports
which they contacted them in their private clinics.

2.3 Statistical analysis
Data were tested for normality by Anderson-Darling test and
for homogeneity variances before further analysis. Categori-
cal variables described by number and percent. Continuous
variables described by mean and standard deviation. Chi-
square and fisher exact tests were used to compare between
categorical variables. Mann-Whitney and t-test were used
to compare between continuous variables. Because of small
sample size in intraoperative nurses, Mann-Whitney was
used to compare between intraoperative nurses’ practices
pre and post implementation of infection control guidelines.
p-value considered statistically significant at < .05. The IBM
SPSS 20.0 software was used for analysis of data.

3. RESULTS
Data were obtained from 36 nurses in neurosurgery depart-
ment at Assiut Neurological, Psychiatric and Neurosurgery
University Hospital (10 intraoperative nurses and 26 in-
patients nurses). Intraoperative nurses included 10 females
with mean age 29.43 ± 12.89 years and all of them having
diploma degree. In-patients nurses included 21 females and 5
males with mean age 28.86 ± 14.97 years, 2 of them having
bachelor degree while 24 of them having diploma degree.

The majority of in-patients and intraoperative nurses were
attended previous training about prevention and control of
infection and had more than 10 years of work experience.
Non-statistical significant relation was found as regarding
previous training about prevention and control of infection
and in-patients and intraoperative nurses’ practices (p-value
.750, .843 respectively). Non-statistical significant relation
was found as regarding years of experience and in-patients
and intraoperative nurses’ practices (p-value .158, .391 re-
spectively).

As shown in Table 1, there was highly statistical significant
difference as regarding preoperative and postoperative nurses’
practices in relation to overall practices score pre and post im-
plementation of infection control guidelines (p-value < .001)
in all items (hand washing, preparation of patients [surgical
site care], proper administration of prescribed preoperative
and postoperative antibiotic, safe environment, wound care
and preparing patients for home care [teaching patients be-
fore discharge about wound care and dressing change]).

Figure 1 illustrated obvious highly statistical significant dif-
ference between level of in-patients nurses’ practices pre and
post implementation of infection control guidelines. All in-
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patients nurses had unfavorable level of practices pre imple-
mentation of infection control guidelines while the majority

of them had favorable level of practices post implementation
of infection control guidelines.

Table 1. Comparison between in-patients nurses’ practices pre and post implementation of infection control guidelines (n =
26)

 

 

Preoperative and postoperative practices 
Pretest Posttest 

p-value 
 ± SD  ± SD 

Preoperative practices    

Hand washing (Maximum score = 16) 7.73 ± 1.87 12.19 ± 3.93 < .001** 

Preparation of patients (surgical site care) (Maximum score = 6) 1.15 ± 1.49 6 ± 1.0 < .001** 

Administer prescribed preoperative antibiotic within 30-60 minutes before 
incision (Maximum score = 2) 

0.38 ± 0.5 2 ± 0 < .001** 

Total score of preoperative practices (Maximum score = 24) 9.26 ± 3.86 20.19 ± 4.93 < .001** 

Postoperative practices 

Hand washing (Maximum score = 16) 7.04 ± 1.73 12.15 ± 3.96 < .001** 

Safe rooms’ environment to receive patients (Maximum score = 8) 3.92 ± 1.02 7.85 ± 0.61 < .001** 

Wound care (Maximum score = 36) 17.54 ± 4.65 32.15 ± 7.2 < .001** 

Disinfect the surface of the dressing trolley with antiseptic solution (Maximum 
score = 2) 

0.56 ± 0.72 1.57 ± 0.53 < .001** 

Administer prescribed postoperative antibiotic (Maximum score = 2) 0.54 ± 0.51 1.54 ± 0.51 < .001** 

Preparing patients for home care (teaching patients before discharge about wound 
care and dressing change) (Maximum score = 36) 

2.78 ± 2.72 36 ± 0 < .001** 

Total score of postoperative practices (Maximum score = 100) 32.38 ± 11.35 91.26 ± 12.81 < .001** 

 **p < .001 

Figure 1. Level of preoperative and postoperative nurses’ practices pre and post implementation of infection control
guidelines

As shown in Table 2, highly statistical significant difference
was found between intraoperative nurses’ practices in rela-
tion to total practices score pre and post implementation of
infection control guidelines (p-value < .001). Intraoperative
nurses’ practices which showed highly statistical significant
differences included: surgical hand rub, surgical attire and
drapes, sterile field maintenance, adequate ventilation of the
operating rooms, prohibit eating and drinking by staff in oper-
ating theatres environment, decrease movement in operating

theatres environment, cleaning and disinfection of environ-
mental surfaces and waste and linen management. Statistical
significant difference was found regarding sterilization of sur-
gical instruments pre and post implementation of infection
control guidelines (p-value .033). Non-statistical significant
difference was found regarding preparing sterile field pre and
post implementation of infection control guidelines (p-value
.123).
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Table 2. Comparison between intraoperative nurses’ practices pre and post implementation of infection control guidelines
(n = 10)

 

 

Intraoperative practices 
Pretest Posttest 

p-value 
 ± SD  ± SD 

Surgical hand rub (Maximum score = 32) 20 ± 3.68 24.1 ± 2.42 .004** 

Surgical attire and drapes (Maximum score = 46) 31.5 ± 4.17 45.9 ± 0.32 < .001** 

Preparing sterile field (Maximum score = 20) 17.6 ± 1.43 18.6 ± 1.35 .123 

Sterile field maintenance (Maximum score = 20) 12.5 ± 2.12 19.9 ± 0.32 < .001** 

Adequate ventilation of the operating rooms (Maximum score = 6) 2.4 ± 0.52 4.2 ± 0.42 < .001** 

Prohibit eating and drinking by staff  in operating theatres environment 
(Maximum score = 2) 

1.2 ± 0.42 2 ± 0 < .001** 

Decrease movement in operating theatres environment (Maximum score = 4) 2.2 ± 0.63 4 ± 0 < .001** 

Cleaning and disinfection of environmental surfaces (Maximum score = 8) 6.2 ± 0.63 8 ± 0 < .001** 

Sterilization of surgical instruments (Maximum score = 8) 6.9 ± 1.29 7.8 ± 0.63 .033* 

Waste and linen management (Maximum score = 10) 7.3 ± 0.95 10 ± 0 < .001** 

Total score (Maximum score = 156) 107.8 ± 8.18 144.5 ± 2.8 < .001** 

**p < .001; * p < .05 

Figure 2 illustrated highly statistical significant difference
between level of intraoperative nurses’ practices pre and post
implementation of infection control guidelines. The majority
of intraoperative nurses had unsatisfactory level of practices

before implementation of infection control guidelines and all
of them had satisfactory level of practices post implementa-
tion of infection control guidelines.

Figure 2. Level of intraoperative nurses’ practices pre and post implementation of infection control guidelines

Figure 3 illustrated records of infection control unit and lab-
oratory pre and post implementation of infection control
guidelines. Over a period of 2 years pre implementation of
infection control guidelines, environmental swabs were taken
from neurosurgery department (in-patients) for 4 times and
environmental swabs were taken from neurosurgery operat-
ing theaters for 6 times. Environmental swabs were taken
from neurosurgery department (in-patients) and operating
theaters for 1 time post implementation of infection control
guidelines. High percent of infection was found in neuro-
surgery department (in-patients) and operating theaters pre
implementation of infection control guidelines and zero per-
cent of infection post implementation of infection control

guidelines.

Data were obtained from 443 patients undergoing neuro-
surgery their age ranged from 18-65 years with mean age
41.3 ± 13.9 years. There were 246 males and 197 females.

Various types of neurosurgical procedures were performed to
443 patients. Spine surgery was performed for more than one
quarter of patients 125 (28.2%), also craniotomy was per-
formed for more than one quarter of patients 121 (27.3%), fol-
lowed by ventriculoperitoneal shunt 78 (17.6%), burr holes
64 (14.4%), instrumental spine surgery (fixation with prosthe-
sis) 41 (9.2%), craniectomy 12 (2.7%), and lumboperitoneal
shunt 2 (0.4%).
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Figure 3. Percent of infection in neurosurgery department (in-patients) and neurosurgery operating theaters pre and post
implementation of infection control guidelines

As shown in Table 3, smoking and foreign body insertion
were encountered in more than one quarter of patients 124
(28.0%) and 121 (27.3%) respectively. Diabetes mellitus was
encountered in 88 (19.9%), followed by corticosteroid ad-
ministration 12 (2.7%), cerebrospinal fluid leak 11 (2.48%),
and obesity 2 (0.5%).

Table 3. Risk factors for surgical wound infection of
patients undergoing neurosurgery (n = 443)

 

 

Risk factors for wound infection No. % 

Smoking 124 28.0 

Diabetes mellitus 88 19.9 

Cerebrospinal fluid leak 11 2.48 

Corticosteroid administration 12 2.7 

Obesity (body mass index ≥ 30) 2 0.5 

Foreign body insertion (devices or instruments) 121 27.3 

No risk factors for surgical wound infection 85 19.18 

 

Regarding preoperative data, shaving of hair was performed
the night before surgery for 203 (45.8%) patients, 443 (100%)
patients were received preoperative antibiotic within 30-60
minutes before surgical incision and 84 (18.96%) patients
were having previous neurosurgery. The length of preopera-
tive stay was 1.13 ± 1.16 days.

Insertion of intraoperative drain was done for 295 (66.6%)
patients, elective surgery was performed for 316 (71.3%)
patients, intraoperative blood loss was found in 175 (39.5%)
patients, 176 (39.7%) patients received blood transfusion dur-
ing surgery, 121 (27.3%) patients with foreign body insertion
(devices or instruments); shunt devices or screws and rod

in spinal fixation. Forty-seven (10.6%) patients performed
surgery less than 1hour duration, 241 (54.4%) patients per-
formed surgery lasted from 1-2 hours and 155 (35.0%) pa-
tients performed surgery more than 2 hours duration.

All patients 443 (100%) received postoperative antibiotic, 55
(12.4%) patients presented with postoperative cerebrospinal
fluid leak, and postoperative urinary catheterization was in-
serted to 147 (33.2%) patients. The length of postoperative
stay was 4.60 ± 3.37 days.

Regarding late postoperative data, 11 (2.5%) patients pre-
sented with cerebrospinal fluid leak, and 65 (14.67%) pa-
tients presented with delayed wound healing. Highly statisti-
cal significant relation (p-value .001) was found between risk
factors for surgical site infection and delayed wound healing.

As shown in Table 4, surgical wound infection was encoun-
tered among 6 (1.4%) patients out of 443 patients after neu-
rosurgery. All of them presented with local pain, swelling
and redness. The majority of them presented with fever and
purulent wound discharge. The most common type is the
superficial 5 (83.3%) out of 6 patients.

As shown in Table 5, non-statistical significant relation was
found between surgical wound infection and age and gender
of patients (p-value .511, .580 respectively).

As shown in Table 6, highly statistical significant relation
(p-value < .001) was found between surgical wound infec-
tion and cerebrospinal fluid leakage, obesity and insertion of
foreign body.

104 ISSN 1925-4040 E-ISSN 1925-4059



http://jnep.sciedupress.com Journal of Nursing Education and Practice 2019, Vol. 9, No. 2

Table 4. Distribution and characteristics of surgical wound
infection for patients after neurosurgery (n = 6)

 

 

Surgical wound infection   

 No.  %  

Present 6 1.4 

Absent 437 98.6 

Characteristics (n = 6) 

 No.  %  

Onset    

One ≤ six weeks  5 83.3 

More than six weeks- twelve weeks  1 16.66 

Types      

Superficial 5 83.3 

Deep 1 16.66 

Signs and symptoms (more than one) 

1. Local pain 6 100 

2. Swelling 6 100 

3. Redness 6 100 

4. Fever 5 83.3 

5. Purulent wound discharge 5 83.3 

 

As shown in Table 7, 5 (83.3%) out of 6 (100%) patients who
diagnosed with surgical wound infection were performed
ventriculoperitoneal shunt and this relation is of highly statis-
tical significant value (p-value .001). Half of patients 1 (50%)
out of 2 (100%) who performed lumboperitoneal shunt diag-
nosed with surgical wound infection and this relation is of
highly statistical significant value (p-value < .001).

As shown in Table 8, 4 (66.7%) out of 6 (100%) patients
with surgical wound infection had history of previous neuro-
surgery, this relation is of highly statistical significant value
(p-value < .001). Five (83.3%) out of 6 (100%) patients with
surgical wound infection had 1-3 days preoperative hospital
stay, this relation is of statistical significant value (p-value
.025).

As shown in Table 9, 5 (83.3%) out of 6 (100%) patients
with surgical wound infection were performed urgent surgery,
this relation is of highly statistical significant value (p-value
.003). Delayed wound healing was observed in all patients
with surgical wound infection (p-value < .001). Two-thirds of
patients with surgical wound infection had more than 7 days
of postoperative hospital stay, this relation is of statistical
significant value (p-value .038).

Table 5. Relationship between surgical wound infection and demographic data of studied patients (n = 443)
 

 

Demographic data 

Surgical wound infection 

Yes (n = 6) 
 

No (n = 437) 
p-value 

No. % No. % 

Age          

.511 
18 < 35 years 3 50.0  140 32.0 

35 < 50 years 1 16.7  167 38.2 

50-65 years 2 33.3  130 29.7 

Gender          

.580 Male 4 66.7  242 55.4 

Female 2 33.3  195 44.6 

 

Table 6. Relationship between surgical wound infection and risk factors for surgical wound infection
 

 

Risk factors (more than one) 

 Surgical wound infection 

Yes (n = 6) 

 

No (n = 437) 
p-value 

No. % No. % 

Smoking 1 16.7  123 28.1 .534 

Diabetes mellitus 1 16.7  87 19.9 .843 

Cerebrospinal fluid leak 3 50.0  8 1.8 < .001** 

Corticosteroid administration 0 0.0  12 2.7 .681 

Obesity (body mass index ≥ 30) 1 16.7  1 0.2 < .001** 

Foreign body insertion (devices or instruments) 6 100.0  115 26.3 < .001** 

**p < .001 
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Table 7. Relationship between surgical wound infection and types of neurosurgery (n = 443)
 

 

Types of neurosurgery 

 Surgical wound infection 

Yes (n = 6) 
 

No (n = 437) 
p-value 

No. % No. % 

Ventriculoperitoneal shunt (n = 78) 5 83.3  73 16.7 .001** 

Lumboperitoneal shunt (n = 2) 1 16.7  1 0.2 < .001** 

Burr holes (n = 64) - -  64 14.4 - 

Craniotomy (n = 121) - -  121 27.3 - 

Craniectomy (n = 12) - -  12 2.7 - 

Spine surgery (n = 125) - -  125 28.2 - 

Instrumental spine surgery (fixation with prosthesis) (n = 41) - -  41 9.2 - 

**p < .001 

Table 8. Relationship between surgical wound infection and preoperative data of studied patients (n = 443)
 

 

Preoperative data 

Surgical wound infection 

Yes (n = 6) 
 

No (n = 437) 
p-value 

No. % No. % 

Previous neurosurgery            

  Yes 4 66.7  46 61.3 < .001** 

  No 2 33.3  391 521.3 

Length of preoperative stay       

  Less than one day 0 0.0  72 16.5 .025* 

  1-3 days 5 83.3  357 81.7  

  More than 3 days 1 16.7  8 1.8  

 *p < .05; **p < .001 

Table 9. Relationship between surgical wound infection and operative and postoperative data (n = 443)
 

 

Operative and postoperative data   

 Surgical wound infection 

Yes (n = 6) 

 

No (n = 437) 
p-value 

No. % No. % 

Rule of surgery            

Elective 1 16.7  315 72.1 .003** 

Urgent 5 83.3  122 27.9 

Wound healing           

Normal 0 0.0  372 85.1 < .001** 

Delayed 6 100.0  65 14.9  

Length of postoperative hospital stay        

Less than 7 days 2 33.3  339 77.6 .038* 

More than 7 days 4 66.6  98 22.3  

 *p < .05; **p < .001 

4. DISCUSSION

Despite the great improvement in nursing and medical tech-
niques and advances in infection control practices, surgical
wound infection still a substantial cause for mortality and
morbidity.[18] Surgical wound infection after neurosurgery
is a serious complication and requires immediate interven-

tion. Nurses caring for neurosurgery patients at all levels of
care (before, during and after surgery) have a crucial role in
controlling surgical wound infection.[19]

In spite of most nurses were attended previous training about
infection control and had many years of experience, they had
unfavorable level of practices during pretest. The majority
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of them had favorable level of practices during posttest.

This could be explained by lack of continues training about
infection control, lack of continues observation and eval-
uation of nurses’ practices and most nurses were having
diploma degree while small number was having bachelor
degree. In our study, frequent guidance, education, training,
observation and evaluation by the researchers showed a posi-
tive effect on nurses’ practices. Neurosurgery nurses were
aware of their continued observation and evaluation by the
researchers and they were informed that they responsible to
adhere to and implement infection control guidelines (teach-
ing booklet and teaching and training sessions). So, nurses
should be responsible and accountable for their practices.

To meet the healthcare needs of our patients, we must pro-
fessionally accountable for expanding our clinical skill set
and consistently implementing gold standard evidence-based
practice findings to guide our nursing interventions. Ongo-
ing clinical competency requires active participation to attain
and maintain the skills necessary to provide exceptional care
for our patients. We should present during each professional
training session. This will allow us to clarify key points that
may impact patient safety and outcomes.[20]

A periodic regular infection control round is very essential
to identify improvement activities to ensure that nurses are
adhering to established standards.[16]

Infection control guidelines (teaching booklet and teaching
and training sessions) showed a significant effect on nurses’
practices regarding infection control and this reflected on en-
hancing nurses’ practices, eradicate infection in neurosurgery
department (in-patients) and operating theaters and reduce
surgical wound infection among patients after neurosurgery.

Several studies showed that providing training programs for
nurses enhance different aspects of patients’ care; reduce pa-
tient mortality, length of hospital stay, hospital readmission,
healthcare associated infection, patient care costs, and other
complications related to hospitalization.[21] Good nurses’
practices have a great effect on providing quality of care to
patients and reducing surgical wound infection.[22]

Implementation of infection control educational program
in addition to continuous assessment and evaluation had a
significant role in reducing surgical wound infection after
neurosurgery.[18]

Implementation of World Health Organization Guidelines
can prevent surgical wound infection and promote the health
of patients. Shaving of hair should only be done using a
clipper the same day of surgery, in a location outside the
operating room. Shaving hair the morning of surgery has

resulted in fewer surgical site infections than shaving the
day before surgery. Studies conducted over the last 30 years
have demonstrated that preoperative shaving with the use
of safety razors is a risk factor for surgical site infection.[6]

Other guidelines include: surgical site preparation, admin-
istration of appropriate antibiotic prophylaxis within 30-60
minutes before incision, preoperative showering, and wound
management.[16]

Also, our study included 443 patients with different neuro-
surgical procedures with mean age 41.3 ± 13.9 years. More
than half of our patients were males. More than one quarter
of patients were performed spinal surgeries, also more than
one quarter of patients were performed craniotomies, fol-
lowed by ventriculoperitoneal shunt, burr holes, instrumental
spine surgery (fixation with prosthesis), craniectomy and
lumboperitoneal shunt.

Similar study was conducted on 1,181 patients with differ-
ent neurosurgical procedures with mean age 33.9 ± 19.6
years. More than half of patients were males. The major-
ity of patients were performed spine surgeries, followed by
craniotomy, instrumental spine surgery, shunt surgeries and
aneurysmal clips.[23]

The result of our study revealed that 6 (1.4%) patients among
443 patients diagnosed with surgical wound infection fol-
lowing neurosurgery. This result was lower than the range
that had been reported in the literature and in the previous 6
months records of neurosurgery department at Assiut Neu-
rological, Psychiatric and Neurosurgery University Hospital
before conducting our study (the effect of implementing in-
fection control guidelines on minimizing surgical wound
infection following neurosurgery).

Large number of patients 32 (7.3%) out of 438 through a
period of 6 months before conducting our study experienced
surgical wound infection after various neurosurgical proce-
dures.[15] In addition to records and reports of infection
control unit and laboratory at Assiut University Hospitals
which illustrated the effect of implementing infection con-
trol guidelines on eradicate infection based on the results
of environmental swabs that were taken from neurosurgery
department (in-patients) and neurosurgery operating theaters
thus reflected on minimizing surgical wound infection fol-
lowing neurosurgery.[24]

According to records of neurosurgery department at Assiut
Neurological, Psychiatric and Neurosurgery University Hos-
pital, the incidence of postoperative wound infection fol-
lowing different neurosurgical procedures was reduced after
implementation of infection control guidelines (teaching and
training sessions for nurses in addition to hard copies of
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teaching booklet) compared to the previous 6 months before
conducting our study.

The incidence of surgical wound infection in other different
studies showed that 43 (4.5%) patients out of 949 patients
presented with surgical wound infection following neuro-
surgery.[25] Study of (Buang and Haspani, 2012) identified
that 30 (7.7%) patients among 390 patients diagnosed with
wound infection post craniotomy.[26] A total of 119 (8.5%)
patients among 1407 patients presented with wound infection
following various types of neurosurgery.[19]

A dequate ventilation of the operating rooms, improvement
of sterilization methods and surgical techniques showed ad-
vanced infection control, but complete eradication of infec-
tion in postsurgical patients is difficult to accomplish.[26]

Prevention of surgical site infection has to be done at many
levels, especially with patients undergoing long surgical pro-
cedures.[27]

In our study, all patients received preoperative and postop-
erative antibiotic prophylaxis according to hospital policy.
Other infection control measures were carried out by nurses
according to infection control guidelines (teaching booklet
and teaching and training sessions). Despite these infection
control measures, 6 patients with surgical wound infection
were detected.

This might be as a result of incomplete adherence of all
healthcare team to infection control guidelines. Implement-
ing infection control guidelines require coordinated multi-
disciplinary team. After discharge, some patients did not
show much interest in caring for wound and did not adhere
completely to medical and nursing instructions concerning
wound care and also the presence of risk factors.

Similar study reported that all patients received antibiotic
prophylaxis according to the agency protocol. Despite this
infection control measure, 8 cases out of 85 developed sur-
gical wound infection, probably due to presence of other
risk factors.[28] Correct antibiotic prophylaxis requires ad-
ministering the prescribed antibiotic within 30-60 minutes
before surgery and its discontinuation within 24 hours after
surgery.[29, 30]

Highly statistical significant relation was found between sur-
gical wound infection and cerebrospinal fluid leak, obesity,
foreign body insertion (shunt surgeries) and history of previ-
ous neurosurgery. Statistical significant relation was found
between surgical wound infection and total length of hospital
stay.

Length of hospital stay, obesity and blood transfusion were
associated with surgical wound infection.[28]

Prolonged preoperative hospitalization, large size of incision,
prolonged duration of surgical procedure, high number of
personnel involved in surgery and instrumental neurosurgery
were associated with surgical wound infection.[31] Patients
presented with surgical wound infection had significantly
longer hospital stay.[27]

Identification of risk factors help to improve care of patients,
reduce mortality, morbidity and healthcare cost. Post neuro-
surgery surveillance is important to identify risk factors.[32]

In our study, superficial wound infection is the most common
type followed by the deep one. Patients presented with local
pain, swelling and redness. The majority of them presented
with fever and purulent wound discharge.

Similar study revealed that superficial wound infection is the
most common type followed by deep then organ/space infec-
tions. Patients presented with purulent drainage followed by
redness, fever, localized pain and swelling.[26]

Highly statistical significant relation was found between risk
factors and delayed wound healing. Patients with delayed
wound healing presented with one or more risk factors (smok-
ing, foreign body insertion, diabetes mellitus, corticosteroid
administration, cerebrospinal fluid leak and/or obesity). De-
layed wound healing was observed in all patients with surgi-
cal wound infection.

Similar study concluded that factors leading to wound heal-
ing problems in neurosurgical patients are primary disease,
prolonged administration of cortisone and cerebrospinal fluid
leak.[33]

Shaving of hair was performed the night before surgery for
less than half of patients using a clipper included 4 patients
from those who developed surgical wound infection in our
study. In neurosurgery department shaving of hair for pa-
tients was performed with a clipper the night before surgery.

Avoid using razors to remove hair before surgery, hand hy-
giene and strict aseptic technique during dressing are critical
in preventing/reducing surgical wound infection.[34]

Highly statistical significant relation was found between sur-
gical wound infection and urgent operations. Most patients
who developed surgical wound infection performed urgent
operations.

Similar study demonstrated that surgical wound infection
more likely occurred in patients performed emergency oper-
ations with statistical significant value.[18]

In our study, teaching patients before discharge about wound
care and dressing change had a positive role in reducing
wound infection. For patients who developed surgical wound

108 ISSN 1925-4040 E-ISSN 1925-4059



http://jnep.sciedupress.com Journal of Nursing Education and Practice 2019, Vol. 9, No. 2

infection, teaching patients before discharge about wound
care and dressing change was played a significant role in
early detection and management of surgical site infection
and thus prevented further complications.

Before discharge, nurse must accurately review postoper-
ative instructions with patients for the purpose of prevent-
ing/reducing surgical wound infection.[6]

Limitations
Lack of control group of patients because the necessity for
urgent implementation of infection control guidelines to over-
come the high percent of infection based on records of envi-
ronmental swabs that were taken from neurosurgery depart-
ment (in-patients) and neurosurgery operating theatres and
the records of high percent of postoperative wound infection
compared to previous 6 months before conducting our study.

Incomplete adherence to infection control guidelines (some
nurses didn’t perform all steps correctly), even when associ-
ated with checklist and issue that can be limited by patients’
risk factors. Adherence can be limited by lack of awareness
of infection control guidelines by members of the multidisci-
plinary healthcare team.

In neurosurgery department shaving of hair for patients un-

dergoing intracranial surgery was performed by a barber
using a clipper the night before surgery.

Environmental swabs were taken just for 1 time [post im-
plementation of infection control guidelines]. No further
environmental swabs were taken because of its high hospital
costs.

5. CONCLUSION AND RECOMMENDATIONS
Continuous assessment and evaluation for healthcare team
is necessary in maintaining effective high quality care and
preventing or reducing surgical wound infection.

Commitment to infection control guidelines is the respon-
sibility of each member of the healthcare team and it is es-
sential to achieve our goal in preventing or reducing surgical
wound infection after neurosurgery. Continued surveillance
is essential for the evolution of evidence-based prevention
rules and as a strong tool for prevention of surgical wound
infection. Mandatory training of all healthcare team must be
encouraged to improve the surveillance system and adher-
ence rate.
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