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ABSTRACT
Aim: to identify the knowledge produced and published regarding the most relevant actions in the control of 
surgical site infections (SSI) in neurosurgery amenable to intervention. Method: integrative review of articles 
published in Portuguese, English and Spanish in MEDLINE, CINAHL, LILACS, through the VHL, CAPES and 
PUBMED portals. Results: 23 publications were selected and analyzed, grouped into categories focusing on 
actions taken before, during and after surgery and surgical surveillance. Discussion: the non-operation of 
trichotomy, correct antibiotic prophylaxis, rigid aseptic technique in surgery, care with ventricular derivations, 
curative and postoperative surgical surveillance were considered relevant in the control of SSI in neurosurgery 
in the studies found. Conclusion: The evidence found will help to direct the actions of HICC nurses in the 
control of SSI in neurosurgery.

Descriptors: Neurosurgery; Surgical Wound Infection; Infection Control Services; Prevention & Control.
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INTRODUCTION

Surgical site infections (SSI) occur at the 
site of surgical procedures and can affect the 
surface and deep layers of the incision, and the 
organs or spaces that have been manipulated 
or traumatized(1). Thus, by definition, SSIs are 
divided into superficial, deep, and organ/cavi-
ties(2). The importance of this problem is that it 
is associated with increased morbidity, mortality, 
and an increase in hospital costs. SSIs also lead to 
an average increase of four to seven days in the 
length of hospital stay and these patients have 
twice the risk of dying, are twice as likely to be 
admitted to an intensive care unit, and have five 
times more chance of being readmitted after 
discharge(3,4,5). In addition, there is the emotional 
and physical suffering of the affected patient 
due to prolonged illness and hospitalization, 
which causes more time away from their usual 
activities, social life and family disruption due 
to the worsening of their status and uncertainty 
concerning the health problem.

SSIs in neurosurgery are important infec-
tions in terms of their clinical severity. They 
are often associated with poor prognosis, high 
mortality and a large number of sequelae among 
survivors. These infections are subdivided into 
superficial wound infection, shunt infection or 
ventricular shunts, intraparenchymal abscess 
and meningitis(6).

In neurosurgery, most procedures are con-
sidered “clean” in terms of the manipulation of 
sterile tissues. Failures in the processes involved 
in neurosurgery may be particularly important, 
and the implementation of strict procedures and 
monitoring by the Hospital Infection Control 
Commission (HICC) is essential. However, there 
are controversies as to the measures for control-
ling and preventing SSIs, and for the effective 
prophylaxis and management of these infec-
tions, with many recommendations and varying 

degrees of scientific evidence. It has become 
necessary to seek the best evidence so that the 
HICC can effectively justify its operations and 
ensure effective results with regard to prevent-
ing these infections. The search will allow com-
parison, grouping and integration of information 
in order to support decisions on the operational 
focus of HICC. In this context, this study aims to 
identify the knowledge produced and published 
in national and international literature on the 
actions of greatest importance in the control 
of SSIs in neurosurgery that are amenable to 
intervention on the part of HICC nurses.

METHOD

This is an integrative literature review, 
which aims to synthesize multiple studies pub-
lished on an issue and to identify gaps that need 
to be filled with new studies, and seek the best 
evidence for the chosen subject(7).

To operationalize the review, the following 
steps were used:
1- Theme identification and selection of the 

research question;
2- Establishment of criteria for inclusion and 

exclusion of studies/sampling;
3- Definition of the information to be extrac-

ted from selected studies/categorization of 
studies;

4- Assessment of included studies;
5- Interpretation of results;
6- Presentation of review/knowledge synthesis(7).

Online search for articles was conducted 
in order to answer the following research ques-
tion: What are the most relevant actions in terms 
of the control and reduction of SSI in neurosurgery 
that are susceptible to intervention on the part of 
HICC nurses?

The search was conducted in the following 
databases: Latin American and Caribbean Health 
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Sciences (LILACS), Cumulative Index to Nursing 
and Allied Health Literature (CINAHL) and US 
National Library of Medicine (PUBMED) using 
the descriptors in health science (DeCS) neuro-
surgery, Surgical Wound Infection and Infection 
Control, with their translations standardized at 
the Medical Subject Heading (MESH) - neuro-
surgery, Surgical Wound Infection and Infection 
Control - and in Spanish - neurosurgery, infec-
ción de la Herida and Control de infección. Due 
to the specific characteristics of each database, 
search strategies were adapted according to the 
purpose and criteria for inclusion in this study. 
The search was conducted from January 15 to 
February 15, 2015. 2004 was established as the 
starting year for searches, and these continued 
through to 2015. The choice of this period is 
justified as 2004 was the year of release of the 
World Alliance for Patient Safety by the World 
Health Organization and one of the campaigns 
focused on was the surgical safety, including 
the reduction of infections related to surgery(8,9).

Studies were selected using the following 
inclusion criteria: scientific articles, theses or dis-
sertations published in English, Portuguese or 
Spanish that addressed measures for SSI control, 
prevention and surveillance in neurosurgery, 
and which are available in full on the selected da-
tabases through contact with authors or virtual 
viewing. They considered only studies involving 
brain surgery, with or without devices, and that 
exposed action with some influence on the 
incidence of SSI, subject to implementation, en-
forcement or monitoring by HICC. The excluded 
articles were those that addressed technical or 
surgical procedures, trauma surgery and emer-
gencies, and which brought intrinsic risk factors 
for SSI, such as comorbidities and surgery time or 
independent factors of HICC actions such as pre 
and post operatory hospital stay. Many texts with 
the SSI theme were found to relate to s. aureus, 
with protocols for control and surveillance of this 

pathogen. However, we opted for their exclusion 
because of the specificity of the topic. Reports of 
informal cases, book chapters, reflection papers, 
news  reports, newspaper editorials without a 
scientific character, and systematic and integra-
tive reviews were also excluded.

The work was initiated by the PUBMED da-
tabase, using the advanced form with combina-
tions of descriptors. Sequentially, consultations 
were performed in the CINAHL, LILACS, CAPES, 
and VHL databases. The search was conducted by 
the descriptors individually, then the crosses were 
made using the Boolean operator and between 
the descriptors. A data collection instrument was 
used for evaluation of the selected publications. 
In it, items related to the article were placed, 
such as identification of the methodological 
characteristics as well as those related to the 
content, objectives, methods, interventions, and 
measured results found. After reading the full 
text of the selected articles, the items used to 
complete the assessment tool were extracted. 
Data were entered into a spreadsheet in Microsoft 
Excel 2007 format for descriptive analysis. For the 
evaluation of the scientific evidence level, the 
seven levels classification was used according to 
the categorization of the Agency for Healthcare 
Research and Quality (AHRQ)(10).
•	 Level 1 - systematic review or meta-analysis of 

relevant randomized controlled clinical trials 
or derived from clinical guidelines based on 
systematic reviews of randomized controlled 
trials;

•	 Level 2 - publications derived from at least 
one randomized controlled clinical trial clearly 
delineated;

•	 Level 3 - well-designed clinical trials without 
randomization;

•	 Level 4 - cohort studies and well-designed 
case-control studies;

•	 Level 5 - systematic review of descriptive and 
qualitative studies;
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•	 Level 6 - descriptive or qualitative studies;
•	 Level 7 - the opinions of authorities and/or 

reports of expert committees.

RESULTS

After the crossings, 1,182 publications were 
found. At the end of the first stage (using the 
time criterion), 495 articles remained for analysis. 
Of these, 302 were selected for reading in full 
in accordance with the proposed objective. At 
this stage, the articles that failed to correspond 
to the research question or which did not meet 
the predetermined criteria were removed. At the 
end of the search, 23 articles were found. The 
selection process is shown in Figure 1.

Figure 1: Flowchart of study selection. Rio de 
Janeiro, 2015.

PUBMED
N = 194

CINAHAL
N= 50

LILACS
N= 6

CAPES
N=99

BVS
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TIME CRITERION APPLYED 

PUBMED
N = 416

CINAHAL
N= 122

LILACS
N= 14

CAPES
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BVS
N=301
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1182

EXCLUSION AFTER READING ABSTRACTS:
Did not answer the guiding question: 102

Did not meet the pre-established criteria: 81
Repeated: 288

PUBMED
N = 9

CINAHAL
N= 0

LILACS
N= 4

CAPES
N=3

BVS
N=7

INCLUDED STUDIES: 23 ARTICLES

Source: prepared by the authors

The highest concentration of publications 
was in the US (N=6) and in Europe (N=8). Brazil 
was responsible for three publications. Most 
of the journals were developed by medical 
professionals. Nurses were responsible for the 
publication of five articles. Publications of other 
categories of professionals were not found. As 
to type of publication, all papers were scientific 
articles.

The Qualis-Periodicals is the set of proce-
dures used by the Comissão de Aperfeiçoamento 
de Pessoal do Nível Superior (Capes) (Higher 
Level Personnel Improvement Commission) 
for stratifying the quality of the intellectual 
production of graduate programs. As a result, 
a list of the classification of vehicles used by 
graduate programs for the dissemination of 
its production is available. The classification of 
journals by Capes is performed for the areas 
of evaluation and is updated annually. These 
journals are classified in strata indicative of 
quality - A1 (the highest); A2; B1; B2; B3, B4; B5; 
C (with zero weight)(11). For journals that did not 
have the specified area “Nursing”, we used the 
“Medical” area.

Table 1 shows the characteristics of the 
articles in terms of the name of the journal in 
which they were published, the year and the 
Qualis Capes grade, and the degree of evidence 
according to AHRQ. 

Most of the articles were published in 2007 
(N=9), with publications in almost every year of 
the period considered for this research. The arti-
cles were published in 16 journals. Of these, ten 
have a Capes Qualis “A” evaluation, considered 
the best scientific quality in publishing. As for 
the level of evidence of the articles, 14 journals 
were categorized as level 4, four as level 3, and 
five as level 2.
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Table 1 - Identification of publications regarding the year, magazine, Qualis Capes, and level of evi-
dence (N=23). Rio de Janeiro, 2015.

Study Magazine Qualis Year
Evidence 

level
Study 1 - Craniotomy without trichotomy: analysis 
of 640 cases

Neuropsychiatric files A1 2004 4

Study 2- The importance of protecting surgical 
instrument tables from intraoperative contamina-
tion in clean surgeries

Latin American Journal of 
Nursing

A2 2013 2

Study 3 - Dressing protocol in craniotomy: infec-
tion rate

São Paulo Acta nursing A2 2004 4

Study 4 - Is the trichotomy needed in the usual 
craniotomy practices?

Chilean Journal of Neurosur-
gery

B4 2007 4

Study 5 –Prescription of prophylactic antibiotics 
for neurosurgical procedures in teaching hospitals 
in Iran

Americam Journal of Infec-
tion Control 

A1 2007 4

Estudo 6- Risk factors for neurosurgical site infec-
tions: an 18-month prospective survey

Journal of Neurosurgery A2 2008 4

Study 7- Zero tolerance to shunt infection: can it 
be achived?

Journal of neurological and 
neurosurgical psychiatry 

A2 2004 3

Study 8- Risk factors and outcomes associated 
with surgical site infections after craniotomy or 
craniectomy

Journal of Neurosurgery A2 2014 4

Study 9- Effect of an intraoperative double-glo-
ving strategy on the incidence of cerebrospinal 
fluid shunt infection

Journal neurosurgery pedia-
trics 

B2 2006 3

Study 10- Impact of surgical site infection sur-
veillance in a neurosurgical unit

Journal  of Hospital Infection A1 2011 4

Study 11- A standardized protocol to reduce pe-
diatric spine surgery infection: a quality improve-
ment initiative

Journal neurosurgery pedia-
trics 

B2 2014 3

Estudo 12- Surgical site infection surveillance for 
Neurosurgical procedures: A comparison of passi-
ve surveillance by surgeons to active surveillance 
by infection control professionals

Americam Journal of Infec-
tion Control 

A1 2007 4

Study 13- Risk factors for neurosurgical site in-
fections after craniotomy: a critical reappraisal of 
antibiotic prophylaxis on 4,578 patients

British Journal of Neurosur-
gery 

B2 2005 4

Study 14- Shampoo after craniotomy: a pilot study
Canadian of neurosciense 
nursing 

B4 2007 4

Study 15- Sterile surgical technique for shunt 
placement reduces the shunt infection rate in 
children: preliminary analysis of a prospective 
protocol in 115 consecutive procedures

Child's Nervous System B2 2007 2

Study 16- Reduction in surgical site infections in 
neurosurgical patients associated with a bedside 
hand hygiene program in Vietnam.

Infection control and hospital 
epidemiology

A1 2007 3

Study 17- Bandages, dressings, and cranial neuro-
surgery

Journal of Neurosurgery A2 2007 4
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DISCUSSION

The results of this research were organized 

into four categories: actions in the preoperative 

period, actions in the intraoperative period, actions 

in the postoperative period, and surveillance. This 

last category was added due to its relevance in the 

context of the theme of this work and the number of 

publications found. Table 2 shows the articles divided 

according to the following categories:

Table 2 – Actions grouped into related catego-
ries to the Articles of integrative review. Rio de 
Janeiro, 2015.  

Catego-
ries

Actions Article code
Total 

articles
Actions in 
the preo-
perative 
period

Trichotomy

1,2,4,19 4 Environmental 
cleaning

Actions in 
the intrao-
perative

Paramentation

5,6,7,8,9,13,15, 
18,20,21,23

11

Antibiotic the-
rapy
Ventricular Deri-
vation
  Surgical field 
irrigation

Actions 
in the pos-
toperative 
period

Curative protocol

3, 14, 16, 17 4

Maintenance of 
External Ventri-
cular Derivation 
(EVD)
Hair washing
Hand hygiene

Surveillan-
ce

Passive sur-
veillance versus 
active surveillan-
ce 10,11,12,22 4
Verification list
Protocol Imple-
mentation

Category 1: Actions in the preoperative period

In this category we highlight trichotomy 
as a prevalent theme emerging in three of 
the four publications of this group. This is 
specifically related to the performance or 
non-performance of shaving the hair during 
craniotomy and in cervical spine surgery. The-
se studies offer opposite results or outcomes 
that do not regard the practice of shaving in 
terms of the impact of SSIs. The findings of 
these productions corroborate that of other 
publications found, such as a systematic 
review which sought evidence concerning 

Study 18- Risk factors for adult  nosocomial 
meningitis after craniotomy: role of antibiotic 
prophylaxis

Neurosurgery A2 2006 2

Study 19- Does shaving the incision site increase 
the infection rate after spinal surgery?

Spine ( Philadelphia PA. 1976) B1 2007 2

Study 20- Nonconcordance with surgical site in-
fection prevention guidelines and rates of surgical 
site infections for general surgical, neurological, 
and orthopedic procedures

Antimicrobial agents and 
chemotherapy 

A1 2011 4

Study 21- A simple method to reduce infection of 
ventriculoperitoneal shunts

Journal neurosurgery pedia-
trics 

B2 2010 2

Study 22- Surgical safety checklist is associated 
with improved operating room safety culture, 
reduced wound complications, and unplanned 
readmissions in a pilot study in neurosurgery

Scandinavian Journal of 
Surgery

2013 3

Study 23- Risk factors for surgical site infection 
following spine surgery: efficacy of intraoperative 
saline irrigation

Journal of neurosurgery: 
spine

B1 2007 4

Source: prepared by the authors
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the advantages and disadvantages of this 
practice. Overall, we studied 21 publications 
where the authors concluded that there is no 
evidence to support the routine performance 
of trichotomy in the preoperative period in 
neurosurgery for the prevention of SSI(12).

Category 2: Actions in the intraoperative 
period

The largest number of articles found 
in this search referred to some action in the 
intraoperative period (11 articles). The publi-
cations in this category are divided basically 
into articles that sought evidence of the 
importance of the correct use of antibiotic 
prophylaxes, and articles focused on specific 
actions during the surgical procedure.

The correct surgical antibiotic prophyla-
xis depends on factors such as administration 
times during surgery, dosage and duration of 
treatment. Three selected articles aimed to 
analyze the impact on SSI of the correct use of 
antibiotics in neurosurgery. One of them (Stu-
dy 13) found the absence of this practice as an 
independent factor for SSI and showed that 
the correct prophylaxis decreased the 9.7% 
infection rate to 5.8%. Yet another study cited 
a rate reduction by half in terms of superficial 
infections in neurosurgery, but without an 
impact on meningitis (Study 18). Reinforcing 
these findings, another study reports that pro-
longed antibiotic therapy for a period longer 
than the recommended time does not benefit 
patients, possibly leading to the resistance of 
microorganisms and increased costs without 
benefits in terms of reducing SSIs(13).

The application of strict aseptic techni-
que in the placement of external ventricular 
drainage (EVD) was applied in two studies 
(Studies 7 and 15): in England (2004) in adults, 
and in children in Belgium (2007). Both studies 

have shown significant reduction in SSI rates 
when related to such drainage devices.

Two other productions in this category 
refer to interventions with the use of gloves: 
one (Study 9) showed a reduction of 50% of 
infections with the adoption of dual-use glo-
ves for handling EVDs in the intraoperative 
period; the other proved the hypothesis that 
switching gloves when handling this device 
in the intraoperative period also reduces the 
incidence of SSI (Study 21).

The actions found in this category rein-
force the need for the HICC to trace surveillan-
ce strategies in the intraoperative period. It is 
known that SSIs happen because of failures in 
processes carried out in the Surgery Center, 
which makes the nurse surveillance activities 
of HICC essential in this location(4). 

Category 3: Actions in the postoperative 
period

Emphasis on discussion regarding the 
care of wounds can be observed. Two articles 
discussed postoperative bandaging. The im-
plementation of a curative protocol involving 
the maintenance of occlusive bandage until 
the stitches are removed, and head washing 
after 48 hours of surgery, showed no reduc-
tion of SSI in neurosurgery (Study 3). However, 
the choice of simple occlusion shows benefits 
compared to using crepe bandages (Study 
17). Another analyzed study investigated 
hair washing in the postoperative period. The 
authors concluded that there was no benefit 
in terms of the reduction of SSIs due to the 
adoption of this practice.

The assistance provided in the postope-
rative period is almost in its entirety carried 
out, or prescribed, by nurses. Proper mana-
gement of the incision can reduce SSI, and 
the early detection of signs and symptoms 
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related to SSI can be seen in daily patient 
care(4,17). However, some specific knowledge 
in terms of infections in neurosurgery, such 
as infections related to EVD and meningitis 
should be the domain of these nurses(14). The 
performance of HICC nurses also be suppor-
ted by educational activities relating to the 
training of these professionals, with a view 
to obtaining lower SSI rates.

Category 4: Surveillance

Articles related to surveillance highlight 
the predominance of interest in comparing 
active surveillance of infections with passive 
surveillance in neurosurgery, and its reflec-
tion in the reduction of SSI (Studies 10 and 
12). Both emphasized the difference in the 
SSI rates obtained when active and passive 
surveillance, which uses data reported by the 
surgeon, was carried out. It is also highlighted 
the advantage of active surveillance in terms 
of the educational activities that can be de-
veloped from the observed inadequacies of 
the data provided.

The implementation of standardized pro-
tocols has also been described as a factor lea-
ding to a decrease in SSI, as in the example of 
Article 11. Checklists have been successfully 
implemented to reduce risks to patients(4). In 
a systematic review and analysis of 33 studies, 
the use of these lists was associated with an 
increased detection of potential security risks, 
and minor surgical complications, including 
SSI(16).

CONCLUSION

The contribution of this study implies 
directing the actions of the HICC nurses with 
regard to the control of SSI in neurosurgery, 

based on the best evidence presented, in 
order to optimize the time spent on these 
actions and get better results in the control 
of these infections.

Article derivative of the dissertation en-
titled “Instrument for control and prevention 
of surgical site infection”.

REFERENCES

1. Ministério da Saúde (Brasil), Agência Nacional 
de Vigilância Sanitária. Série segurança do 
paciente e qualidade em serviços de saúde: 
critérios diagnósticos de infecção. [internet]  
Brasília: Ministério da Saúde; 2013. [cited 2015 
oc] Available from http://www20.anvisa.gov.
br/segurancadopaciente/images/documen-
tos/livros/Livro2-CriteriosDiagnosticosIRA-
Saude.pdf

2. Centers for Disease Control and Prevention. 
Guideline for Prevention of Surgical Site In-
fection. [internet]  Atlanta (US): Centers for 
Disease Control and Prevention; 1999. [cited 
2015 jun]. Available from  http://www.cdc.gov/
hicpac/pdf/SSIguidelines.pdf.

3. World Health Organization (SWZ). WHO gui-
delines for safe surgery. Geneva:WHO; 2009. 

4. Organização Mundial de Saúde. Segundo de-
safio global para a segurança do paciente. Ci-
rurgias seguras salvam vidas (Orientações para 
Cirurgia Segura da OMS). Organização Mundial 
da Saúde. Ministério da Saúde. Agencia Na-
cional de Vigilância Sanitária. Rio de Janeiro: 
Organização Pan-Americana da Saúde; 2010.

5. Owens CD, Stoessel K, Surgical site infections: 
epidemiology, microbiology and prevention. 
Journal of Hospital Infection. 2008; 70(S2):3-
10. 

6. Edwards JR, Peterson BBA, Banerjee S , Allen-
-Bridson K, Morrell G, Margaret A  et al. Natio-
nal Health Safety Network (NHSN) Report, data 
summary for 2006 through 2007. Am J Infect 
Control 2008;36:609-26.

7. Mendes KDS, Silveira RCCP, Galvão CM. Re-
visão integrativa: método de pesquisa para 



743
Borges ES, Ferreira SCM. Relevant actions in the control of surgical site infections in neurosurgery: an integrative review. 
Online braz j nurs [internet] 2016 Dec [cited year month day]; 15 (4):735-745. Available from: http://www.objnursing.uff.br/
index.php/nursing/article/view/5379

a incorporação de evidências na saúde e na 
enfermagem. Texto & contexto enferm. 2008; 
17(4):758-64. 

8. World Health Organization (SWZ). World 
Alliance for Patient Safety. Forward Program-
me 2008 – 2009. Geneva:WHO; 2008.

9. Ministério da Saúde (Brasil), Agência Nacional 
de Vigilância Sanitária. Série Segurança do 
Paciente em Serviços de Saúde. Assistência Se-
gura: uma reflexão teórica aplicada á prática. 
[internet]  Brasília: Ministério da Saúde; 2013. 
[cited 2015 october] Available from: http://
www20.anvisa.gov.br/segurancadopaciente/
images/documentos/livros/Livro1-Assisten-
cia_Segura.pdf

10. Galvão CM. Níveis de evidência. [editorial]. 
Acta Paul Enferm [internet]. 2006 [cited 2015 
may 31]; 19(2). Available from: http://www.
scielo.br/pdf/ape/v19n2/a01v19n2.pdf

11. Coordenação de Aperfeiçoamento de Pessoal 
de Nivel Superior. Qualis periodicos 2014. 
[internet] [cited 2015 october] Available from: 
tp://www.capes.gov.br/avaliacao/qualis

12. Marike LD, Broekman MD, Janneke van Beij-
num MD, Wilco C, Peul MD, Luca Regli MD. Neu-
rosurgery and shaving: what’s the evidence? A 
review. J Neurosurg. 2011;115:670–8. 

13. Ulu-kilic A, Alp E, Cevahir F, Tucer B, Demiraslan 
H, Selçuklu A, Doganay M. Economic evalu-
ation of appropriate duration of antibiotic 
prophylaxis for prevention of neurosurgical 
infections in a middle-income country. Am J 
Infect Control. 2015 Jan; 43(1): 44-7. 

14. Bellusse GC, Ribeiro JC, Campos FR, Poveda 
BV, Galvão MC. Fatores de risco de infecção da 
ferida operatória em neurocirurgia. Acta Paul 
Enferm. 2015; 28(1):66-73.

15. Figueiredo EG, Balasso GT, Teixeira JM. Infec-
ções em pós-craniotomias: revisão literária. 
Arq Bras Neurocir  2012; 31(4): 219-23. 

16. Smyth ETM, Emmerson AM. Surgical site infec-
tion surveillance.  Journal of Hospital Infection 
. July 2000; 45(3):173–184. 

17. Silva LMG, Pawluk LC, Gebrim LH, Facina G, 
de-Gutiérrez MGR. Structure and process of 
nursing care for prevention of surgical site 
infection: observational study. Online braz j 
nurs [Internet]. 2009 Jan [Cited 2014 Sept 18]; 

8 (1). Available from: http://www.objnursing.
uff.br/index.php/nursing/article/view/1873.

18. Dvilevicius AE, Machado S, Rêgo JM, Santos 
SD, Pietrowski F, Reis AD. Craniotomia sem 
tricotomia: avaliação de 640 casos. Arq. Neuro-
-Psiquiatr.  2004; 62 (1): 103-107. [included in 
the review] 

19. Amaral AM, Filho AD, Sousa MA, Barbosa, PA, 
Filho PG. The importance of protecting surgi-
cal instrument tables from intraoperative con-
tamination in clean surgeries. Rev. Latino-Am. 
Enfermagem. 013; 21(1): 426-432. [included in 
the review] 

20. Borges GA, Diccini S. Protocolo de curativo 
em craniotomia e incidência de infecção. Acta 
Paul. Enferm. 2004 apr-jun 2004; 17(2):195-
200. [included in the review] 

21. Santorcuato FF, Rojas R, Rossel F. Es La tricoto-
mia necessária em La prática neuroquirúrgica 
habitual?: experiência preliminar Del Hospital 
Dr. Sótero Del Rio, Santiago – Chile. Ver. Chil. 
Neurocir. 2007 Oct; 29: 52-6. [included in the 
review] 

22. Askarian M, Reza MA, Assadian O. Prescription 
of prophylactic antibiotics for neurosurgical 
procedures in teaching hospitals in Iran. Am J 
Infect Control.  2007 May; 35(4):260-2.  [inclu-
ded in the review] 

23. Lietard C, Thébaud V, Besson G, Lejeune B. 
Risk factors for neurosurgical site infections: 
an 18-month prospective survey. J Neuro-
surg. 2008 Oct;109(4):729-34. [included in 
the review] 

24. M S Choksey,  I A Malik. Zero tolerance to 
shunt infections: can it be achieved? J Neurol 
Neurosurg Psychiatry.  2004 Feb;75(1): 87-91. 
[included in the review] 

25. Chiang HY, Kamath AS, Pottinger JM, Greenlee 
JD, Howard MA, Cavanaugh JE, Herwaldt LA. 
Risk factors and outcomes associated with 
surgical site infections after craniotomy or 
craniectomy. J Neurosurg. 2014;120:509-521.
[ included in the review] 

26. Tulipan N, Cleves MA. Effect of an intraopera-
tive double-gloving strategy on the incidence 
of cerebrospinal fluid shunt infection. J Neu-
rosurg. 2006; 104 (1 Suppl Pediatrics):5–8 .  
[included in the review] 



744
Borges ES, Ferreira SCM. Relevant actions in the control of surgical site infections in neurosurgery: an integrative review. 
Online braz j nurs [internet] 2016 Dec [cited year month day]; 15 (4):735-745. Available from: http://www.objnursing.uff.br/
index.php/nursing/article/view/5379

27. Buffet-Bataillon S, Haegelen C, Riffaud L, 
Bonnaure-Mallet M, Brassier G, Cormier M. 
Impact of surgical site infection surveillance 
in a neurosurgical unit. J Hospl Infect. 2011; 
77: 352-355. [included in the review]

28. Ryan SL, Sen A, Staggers K, Luerssen TG,  Jea 
A. A standardized protocol to reduce pediatric 
spine surgery infection: a quality improve-
ment initiative.  J. Neurosurg Pediatrics. 2014; 
14:259–265. [included in the review] 

29. Heipel D, Ober JF, Edmond MB, Bearman GM. 
Surgical site infection surveillance for neuro-
surgical procedures: a comparison of passive 
surveillance by surgeons to active surveillance 
by infection control professionals.  Am J Infect 
Control.  2007 Apr;35(3):200-2. [included in 
the review] 

30. Korinek AM, Goumard JL, Elcheick A, Bismuth 
R, van Effenterre R, Coriat P, Puybasset L. Risk 
factors for neurosurgical site infections after 
craniotomy: a critical reappraisal of antibiotic 
prophylaxis on 4,578 patients. British Journal 
of Neurosurgery, April 2005; 19(2): 155 – 162. 
[included in the review] 

31. reland S, Carlino K, Gould L, Franzier F, Hayco-
ck P, Ilton S, Deptuck R, Bousfied B, Verge D, 
Antoni K, MacRae L, Renshaw H, Bialachowski 
A, Chagnon C, Reddy K. Shampoo after cranio-
tomy: a pilot study. Can J Neurosci Nurs.  2007 
Nov;29(1):14-8. [included in the review] 

32. Pirotte BJ, Lubansu A, Bruneau M, Loga C, van 
Cutsem N, Brotchi J. Sterile surgical technique 
for shunt placement reduces the shunt infec-
tion rate in children: preliminary analysis of a 
prospective protocol in 115 consecutive pro-
cedures. Childs Nerv Syst. 2007; 23:1251–1261  
[included in the review] 

33. Le TA, Dibley MJ, Vo VN, Archibald L, Jarvis WR, 
Sohn AH.  Reduction in surgical site infections 
in neurosurgical patients associated with a 

bedside hand hygiene program in Vietnam. I 
control hospital epidemiol.  2007 may. 28(5): 
583-8.  [included in the review] 

34. Wiston KR, Mcbride LA, Dudekula A.  Banda-
ges, dressings, and cranial neurosurgery. J 
Neurosurg. 2007 June; 106 (6 Suppl):450–454. 
[included in the review] 

35. Korinek AM, Baugnon T, Golmard JL, van Effe-
terre R, Coriat P, Puybasset L. Risk factors for 
adult  nosocomial meningitis after craniotomy: 
role of antibiotic prophylaxis. Neurosurg. 2006 
July; 58(7):126- 133.  [included in the review] 

36. Suat E, Çelik, MD,  Ayhan Kara MD.Does shaving 
the incision site increase the infection rate 
after spinal surgery? Spine;  32(15):1575-77.  
[included in the review]  

37. Young B, Ng TM, Tend C, Ang B, Tai HY, Lye DC. 
Nonconcordance with surgical site infection 
prevention guidelines and rates of surgical 
site infections for general surgical, neurologi-
cal, and orthopedic procedures. Antimicrob. 
Agents Chemother. 2011 oct; 55(10): 4659-63. 
[included in the review] 

38. Rehman AU, Rehman TU, Bashir HH, Gupta V. A 
simple method to reduce infection of ventri-
culoperitoneal shunts. J Neurosurg Pediatrics. 
2010; 5:569- 572. [included in the review]  

39. Lepanluoma M, Takala R, Kotkansalo a, Rahi 
M, Ikonen TS. Surgical safety checklist is asso-
ciated with improved operating room safety 
culture, reduced wound complications, and 
unplanned readmissions in a pilot study in 
neurosurgery.  Scandinav J Surg.  2013;  103: 
66–72.[ included in the review]

40. Watanabe M, Sakai D, MatsuyamaD, Yamamoto 
Y, Sato M, Mochida J. Risk factors for surgical 
site infection following spine surgery: efficacy 
of intraoperative saline irrigation. J Neuro-
surg Spin. 2010; 12:540–546 [included in the 
review]



745
Borges ES, Ferreira SCM. Relevant actions in the control of surgical site infections in neurosurgery: an integrative review. 
Online braz j nurs [internet] 2016 Dec [cited year month day]; 15 (4):735-745. Available from: http://www.objnursing.uff.br/
index.php/nursing/article/view/5379

All authors participated in the phases of this publication 

in one or more of the following steps, in According to 

the recommendations of the International Committee 

of Medical Journal Editors (ICMJE, 2013): (a) substantial 

involvement in the planning or preparation of the 

manuscript or in the collection, analysis or interpretation 

of data; (b) preparation of the manuscript or conducting 

critical revision of intellectual content; (c) approval of the 

versión submitted of this manuscript. All authors declare for 

the appropriate purposes that the responsibilities related to 

all aspects of the manuscript submitted to OBJN are yours. 

They ensure that issues related to the accuracy or integrity 

of any part of the article were properly investigated 

and resolved. Therefore, they exempt the OBJN of any 

participation whatsoever in any imbroglios concerning 

the content under consideration. All authors declare that 

they have no conflict of interest of financial or personal 

nature concerning this manuscript which may influence the 

writing and/or interpretation of the findings. This statement 

has been digitally signed by all authors as recommended 

by the ICMJE, whose model is available in http://www.

objnursing.uff.br/normas/DUDE_eng_13-06-2013.pdf

Received: 10/07/2015 
Revised: 06/22/2016 
Approved: 06/29/2016


