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Abstract
Surgical site infections (SSIs) pose significant risks to patient safety and healthcare systems globally despite
preventive measures. This study audits compliance with the National Institute for Health and Care
Excellence (NICE) guidelines for SSI prevention during the intra-operative phase in the Neurosurgery
Department at Salford Royal National Health Service (NHS) Foundation Trust. Conducted in two audit cycles
from October 2022 to October 2023, the study assessed adherence to 19 key parameters aimed at minimising
SSIs. Significant improvements were observed in various areas, including antibiotic prophylaxis information
(from 44% to 90%) and bodywash compliance (from 14% to 80%). Compliance with skin preparation
protocols also showed marked progress, with antiseptic application time improving from 12% to 80%.
However, areas such as double gloving (increased from 36% to 44%) and the use of antimicrobial sutures
(from 2% to 30%) indicate opportunities for further enhancement. The findings underscore the effectiveness
of targeted interventions and the importance of continuous education and evaluation of surgical practices
to reduce SSIs, ultimately improving patient outcomes and alleviating financial burdens on the NHS. Future
audits are recommended to ensure sustained compliance and quality of care in Neurosurgery.
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Introduction
Each year, numerous surgical procedures are performed globally. Despite rigorous efforts to prevent
complications before, during, and after surgery, there remains a risk of adverse outcomes. Among these,
surgical site infections (SSIs) are among the most dangerous [1]. They can be regarded as healthcare-
associated infections that occur following invasive procedures. Sources of contamination may include the
patient's own skin flora entering the surgical wound [2] or environmental sources such as operating staff, the
theatre, or broader hospital and home environments.

In recent years, SSIs have become relatively common. One specific study characterised SSIs after open
surgery [3] in the National Health Service (NHS) in 2023 and concluded that 11% of patients developed SSIs,
of which 15% were inpatients and 85% were in the community after hospital discharge. This issue poses a
serious threat, leading to considerable morbidity and mortality among surgical patients. Therefore, it is
essential to address this risk promptly through preventive measures taken before, during, and after surgery.

Aim and objectives
This study audits compliance with the National Institute for Health and Care Excellence (NICE) guidelines
for SSI prevention (NG125, published on April 11, 2019) during the intra-operative phase [4] at the
Department of Neurosurgery in Salford Royal NHS Foundation Trust, Manchester. The primary objectives
were to reduce the risk of SSIs, shorten extended hospital stays [5], and lessen the financial impact on the
NHS. Additionally, this assessment measured the adherence to NICE guidelines within the trust and
identified specific areas within the department that could benefit from further improvement.

Materials And Methods
In addition to established practices, such as the use of antibiotic prophylaxis, avoidance of hypothermia, and
peri-operative blood glucose control for reducing SSIs, recent research and outcomes merit consideration for
inclusion of other important parameters. By assessing adherence to key protocols like hand hygiene, skin
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preparation, and use of sterile equipment, this research aims to improve surgical outcomes by minimising
SSIs.

The study conducted two audit cycles to measure baseline compliance (cycle 1) and evaluate improvements
(cycle 2) following interventions. The approval for the audit and re-audit was obtained from the local
committee in October 2022 (approval numbers 2022 186 and 2023 159). Data collection was conducted
prospectively using a checklist assessing 19 specific parameters (Table 1).

Checklist on prevention of surgical site infections during the intraoperative phase against NICE guidelines: Neurosurgery unit at
Salford Royal NHS Foundation Trust

Has anyone informed the patient before the operation that they will need antibiotic prophylaxis/will need antibiotics during the operation?

Has it been confirmed in theatre that the patient has had a bodywash prior to surgery?

If yes, what was the bodywash done with? Answer with one of the following: Soap, 4.0% aqueous chlorhexidine (Hibiscrub (Mölnlycke
Health Care, Göteborg, Sweden)), you do not know.

Have all members of the operating team washed their hands with an aqueous antiseptic surgical solution or alcoholic hand rub?

Have all members of the operating team used a brush or pick for the nails to ensure they are visibly clean?

Has patient’s iodine allergy status been reviewed before the incise drape is put on by the surgeon and operating team?

Which type of incise drape is used? (non-iodophor-impregnated or iodophor-impregnated drape)

Is the operating team wearing sterile gowns?

Are two pairs of sterile gloves worn by all members of operating team or just one?

Has an antiseptic skin preparation agent been used right before the incision is made?

Is 2.0% chlorhexidine in 70% alcohol applicators (ChloraPrep (CareFusion, San Diego, CA)) used for antiseptic skin preparation?

Is alcohol-based solution of povidone-iodine used for antiseptic skin preparation?

Was allergy to chlorhexidine confirmed before antiseptic skin preparation?

How long did you rub the incision site with antiseptic preparation? If you do not remember the time, please answer with you do not know.

What was the direction of cleansing of the antiseptic preparation? Towards the wound site or away from the wound site?

Was the antiseptic solution allowed to dry before drapes were fixed?

Was the skin antiseptic solution removed from the surgical field immediately before the surgery began? Please answer as yes, no, or you
do not know.

Is wound irrigation done to reduce the risk of SSIs?

Were antimicrobial triclosan-coated sutures used to close the wound?

TABLE 1: Checklist consisting of 19 parameters assessed as per NICE guidelines
NICE, National Institute for Health and Care Excellence; NHS, National Health Service; SSIs, surgical site infections

A prospective closed-loop audit was initiated in October 2022, with the first audit cycle concluding in
February 2023. Data collection and analysis were conducted using SPSS Version 28.0.0.1 (IBM SPSS Statistics
for Windows, IBM Corp., Armonk, NY), with results presented in pie charts and bar graphs to the local
committee in April 2023. Following the meeting, potential improvements were discussed and subsequently
implemented. These included a targeted intervention from February 2023 to June 2023 involving the
distribution of pamphlets, poster presentations, and both informal and formal training sessions for theatre
staff.

The second cycle of data for the re-audit was collected from June 2023 to October 2023, with findings
presented to the local committee at the end of October 2023. In both audit cycles, all inpatients were
included, with no direct patient involvement, and all data were maintained confidentially. Each cycle
comprised a sample of 50 patients.

Results
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Key findings and analysis
Table 2 summarises the results of both audit cycles.

NICE guidelines [4] Cycle 1 - n (%) Cycle 2 - n (%)
%
Change

Has anyone informed the patient before the operation that they will need antibiotic
prophylaxis/will need antibiotics during the operation?

22 (44%) answered
yes

45 (90%) answered
yes

+46%

Has it been confirmed in theatre that the patient has had a bodywash prior to
surgery?

7 (14%) answered
yes

40 (80%) answered
yes

+66%

If yes, what was the bodywash done with? Answer with one of the following: Soap,
4.0% aqueous chlorhexidine (Hibiscrub (Mölnlycke Health Care, Göteborg,
Sweden)), you do not know.

4 (8%) with
soap/Hibiscrub  

40 (80%) with
soap/Hibiscrub 

+72%

Have all members of the operating team washed their hands with an aqueous
antiseptic surgical solution or alcoholic hand rub? 

50 (100%) 50 (100%) 0%

Have all members of the operating team used a brush or pick for the nails to
ensure they are visibly clean? 

41 (82%) 45 (90%) +8%

Has patient’s iodine allergy status been reviewed before the incise drape is put on
by the surgeon and operating team? 

45 (90%) 48 (96%) +6%

Which type of incise drape is used? (non-iodophor-impregnated or iodophor-
impregnated drape) 

20 (40%) used
iodophore
impregnated
drapes   

35 (70%) used
iodophore
impregnated drapes

+30%

Is the operating team wearing sterile gowns? 50 (100%) 50 (100%) 0%

Are two pairs of sterile gloves worn by all members of operating team? 18 (36%) 22 (44%) +8%

Has an antiseptic skin preparation agent been used right before the incision is
made? 

45 (90%) 49 (98%) +8%

Is 2.0% chlorhexidine in 70% alcohol applicators (ChloraPrep (CareFusion, San
Diego, CA)) used for antiseptic skin preparation or alcohol-based solution of
povidone-iodine? 

41 (82%) ChloraPrep
42 (84%)
ChloraPrep

+2%

Was allergy to chlorhexidine confirmed before antiseptic skin preparation? 46 (92%) 48 (96%) +4%

How long did you rub the incision site with antiseptic preparation? If you do not
remember the time, please answer with you do not know. 

6 (12%) for two to
three minutes

40 (80%) for two to
three minutes

+68%

What was the direction of cleansing of the antiseptic preparation? Towards the
wound site or away from the wound site?

43 (86%) away from
the wound site

48 (96%) away from
the wound site

+10%

Was the antiseptic solution allowed to dry before drapes were fixed? 26 (52%) 45 (90%) +38%

Was the skin antiseptic solution removed from the surgical field immediately
before the surgery began? Please answer as yes, no, or you do not know. 

50 (100%) 50 (100%) 0%

Was the antiseptic solution allowed to dry before drapes were fixed? 26 (52%) 45 (90%) +38%

Is wound irrigation done to reduce the risk of SSIs? 50 (100%) 50 (100%) 0%

Were antimicrobial triclosan-coated sutures used to close the wound? 1 (2%) 15 (30%) +28%

TABLE 2: Summary of the results of both cycles, showing the percentage change where possible

Antibiotic Prophylaxis Information

The percentage of patients informed about the need for antibiotic prophylaxis increased significantly from
44% to 90% (+46%). This improvement indicates heightened awareness and emphasis on patient education.

Bodywash Compliance
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Confirmation that patients received a bodywash before surgery rose from 14% to 80% (+66%), suggesting
improved adherence to preoperative hygiene protocols. However, the specific wash used (soap or Hibiscrub
(Mölnlycke Health Care, Göteborg, Sweden)) was often unknown in cycle 1 (92%) but better documented in
cycle 2, with 80% specifying the type.

Hand Hygiene of the Operating Team

Hand washing compliance: The operating team maintained a high standard with 100% compliance in both
cycles, showing consistency in critical infection control practices.

Use of Nail Brushes

There was a modest increase in the use of brushes or picks for nail cleaning, from 82% to 90% (+8%). This
area shows slight improvement but highlights a need for more comprehensive compliance.

Skin Preparation and Antiseptic Use

Chlorhexidine allergy confirmation: Allergy verification increased from 92% to 96% (+4%), showing minor
progress.

Skin Preparation Timing and Technique

Compliance with the recommended antiseptic application time (two to three minutes) increased
substantially from 12% to 80% (+68%), while the direction of cleansing (away from the wound) improved
from 86% to 96% (+10%). These results indicate a stronger adherence to antiseptic application standards.

Drying of Antiseptic Solution

Allowing the antiseptic to dry before draping improved from 52% to 90% (+38%), reflecting better
compliance with drying protocols crucial for reducing SSI risk.

Use of Surgical Gowns, Gloves, and Drapes

Sterile gown compliance: Compliance remained at 100% across both cycles, showcasing adherence to gown
protocol.

Double gloving: Double gloving improved from 36% to 44% (+8%), although the relatively low compliance
may suggest a need for further education on the benefits of added protection against infection.

Type of incise drapes: Use of iodophor-impregnated drapes rose from 40% to 70% (+30%), suggesting an
increased focus on drapes that actively release antiseptics, aligned with NICE recommendations.

Wound Closure and Additional Measures

Use of antimicrobial sutures: The utilisation of triclosan-coated sutures increased from 2% to 30% (+28%), a
substantial improvement, though with room for broader adoption.

Wound irrigation: Compliance with wound irrigation remained constant at 100%, reinforcing the consistency
of this protocol in the operating procedure.

Discussion
Although there is no universally accepted diagnostic tool or protocol to confirm the presence of an SSI, the
definition provided by the Centres for Disease Control and Prevention (CDC) is widely utilised [6].

A superficial SSI [7] is defined as an infection that occurs within 30 days following surgery, affecting only the
skin and subcutaneous tissue of the incision. It is associated with a prompt diagnosis clinically by the
surgeon. In addition to this, it can also show certain signs and symptoms such as pain, tenderness, swelling,
or a positive blood culture on investigations or tissue analysis under microscopy. Purulent discharge can
also be seen grossly. At least one of the aforementioned criteria is necessary to classify it as a superficial SSI. 

A deep incisional SSI is defined as an infection occurring within 30 days post-operation if no implant was
placed or within one year if an implant was left in place. This infection must be related to the surgical
procedure and involve the deeper soft tissues [7], like the fibrous connective tissue and muscle layers of the
incision. In addition to this, there should also be a clinical diagnosis by the surgeon, purulent discharge,
evidence of infection, and signs and symptoms such as fever, pain, and swelling. 
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Antibiotic prophylaxis
Prophylactic antibiotics reduce the incidence of SSIs, consequently minimising hospital stays and healthcare
costs [8]. They help lower both morbidity and mortality rates associated with surgery. When selecting
antibiotics for surgical prophylaxis, it is essential to choose agents with the narrowest effective antibacterial
spectrum to limit the development of resistance. It is ideal to administer antibiotic prophylaxis prior to clean
surgeries involving the insertion of a prosthesis or implant [9], clean-contaminated surgeries, and
contaminated surgeries [10].

It is desirable to avoid the routine use of antibiotic prophylaxis for clean, non-prosthetic, uncomplicated
surgeries as it has not shown any evidence-based improvement in outcomes. In addition to this, patients
should be informed in advance that they may require antibiotic prophylaxis, and they should be notified
postoperatively if antibiotics were administered during their procedure.

Bodywash
Preoperative skin cleansing has been shown to reduce infection risk when used before surgical procedures
[11]. The skin barrier protection is compromised when broken (e.g., through cuts, abrasions, or punctures),
increasing the likelihood of bacterial entry and infection. This is most likely around the incision sites,
intravenous access sites, and warm areas like the groin and underarms.

Agents for bodywash
The commonly used product for bodywash is Hibiscrub (chlorhexidine 4% skin cleanser), an antiseptic
solution containing chlorhexidine gluconate, methylated spirit, and water. This effectively removes skin
microorganisms [12] and provides extended protection against re-colonization. In cases where the patient
has a known chlorhexidine allergy, soap can be used as an alternative. The aim of preoperative skin
antisepsis is to reduce the risk of SSIs by reducing the number of micro‐organisms on the skin [13].

Hand decontamination and appropriate personal protective equipment
(PPE)
It is vital that before the first operation, the surgical team should wash their hands [14] with an aqueous
antiseptic solution, using a single-use brush or pick for nails, ensuring that hands and nails are visibly clean.
For subsequent operations, hands should be cleansed with an alcohol-based hand rub or an antiseptic
solution; if hands are soiled, they should be rewashed with an antiseptic surgical solution. A medical brush
is effective in significantly reducing microorganisms on hands and forearms prior to surgery, especially for
removing dirt from the skin and under nails during surgical scrubbing. A nail pick may also be used.

There are various coverings used to create a barrier between the environment and the patient’s wound,
ensuring a sterile field. Masks, for example, are designed to capture expelled water droplets and contain one
or two finely woven filters to block bacteria. They cover the nose and mouth, but there are concerns that
improper use could lead to air leaks along the mask's sides. Shoe coverings are intended to reduce the
transfer of external materials in and out of the operating room. Gowns are worn over standard surgical
attire, allowing for removal and replacement when contaminated.

Iodine allergy status
It is crucial to ascertain the patient’s iodine allergy status. Symptoms indicative of an iodine allergy include
tongue and throat swelling, fever, tachycardia, difficulty in breathing, facial flushing, and, in severe cases,
loss of consciousness.

Incise drapes 
Drapes serve as a protective barrier between the incision and the patient's skin, which, despite being
cleansed, may still contain microorganisms at deeper skin levels beyond the reach of standard cleansing [15].
The NICE guidelines [4] advise against the routine use of non-iodophor-impregnated incise drapes in
surgery, as they may elevate the risk of SSIs. If an incise drape is deemed necessary, an iodophor-
impregnated drape should be used.

Sterile gloves
The NICE guidelines [4] recommend considering the use of double-layer sterile gloves in situations with a
high risk of glove perforation, particularly where contamination could have serious consequences. Double
gloving significantly reduces the infection risk for operating room personnel [16]. The inner glove provides a
critical layer of protection against blood-borne pathogens in the event of an outer glove puncture.

The use of skin sealants and skin preparation agents
It is suggested that applying a skin sealant prior to surgery helps to prevent any remaining microorganisms

 

2024 Ahmed et al. Cureus 16(11): e73605. DOI 10.7759/cureus.73605 5 of 8

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


from entering the surgical wound after the skin has been decontaminated [17].

The first choice, unless contraindicated for skin preparation, is an alcohol-based solution of chlorhexidine
[18]. If the surgical site is close to a mucus membrane, then aqueous solution of chlorhexidine can be used as
well. An alcohol-based solution of povidone is used if chlorhexidine is contraindicated. 

Rubbing, cleansing direction, and drying
The incision site should be rubbed with an antiseptic solution for a minimum duration of two to three
minutes as per NICE guidelines [4]. When multiple swabs are used, the cumulative time spent cleaning
should also be two to three minutes.

The antiseptic solution should be applied in a manner that directs away from the wound site to prevent
contamination [19]. Ideally, allow the antiseptic solution to dry for two to three minutes before proceeding.

Triclosan-coated sutures
Triclosan-coated sutures are recommended by three major health organisations - the CDC, WHO, and the
American College of Surgeons (ACS) - to prevent SSIs. This recommendation is not limited to any specific
brand.

Sutures may contribute to the risk of infection since implanted materials can lower the infection threshold.
For instance, the infective dose in typical patients is usually between two to eight million microorganisms
per gram of tissue, but sutures can significantly reduce this threshold. Evidence from laboratory research
indicates that antimicrobial-coated, synthetic, absorbable sutures can effectively deliver triclosan, an
antiseptic, into tissue.

Three independent systematic reviews and meta-analyses have validated the clinical efficacy of these
sutures with level 1A evidence. Wang et al. in 2013 [20] identified 17 RCTs involving 3,720 patients, showing
a 30% reduction in SSIs. Edmiston et al., in the same year [21], analysed 13 higher-quality RCTs involving
3,568 patients, showing a 27% reduction in SSIs. Similarly, Daoud et al. the following year [22] used PRISMA
guidelines to analyse 15 RCTs with 4,800 patients, finding a 33% reduction in SSIs. This meta-analysis
showed no publication bias and demonstrated robust sensitivity.

Additional peer-reviewed, double-blind RCTs and systemic reviews [23,24] confirmed the success of
triclosan-coated sutures, ascertaining their role in reducing SSIs across clean, clean-contaminated, and
contaminated surgeries. These sutures have shown effectiveness against pathogens,
including Staphylococcus aureus, Staphylococcus epidermidis, Escherichia coli, Klebsiella pneumoniae, and
methicillin-resistant Staphylococcus aureus.

Recommendations
At the end of our study, we made the abovementioned recommendations, which have since been followed by
the department. It was stressed that a reaudit should be conducted again in one year’s time to assess
compliance. In addition to this, the trust collaborated with organisations like Ethicon to provide education
to junior staff and trainees on the advantages of triclosan sutures in preventing SSIs.

Conclusions
In conclusion, this study of adherence to NICE guidelines for preventing SSIs during the intraoperative
phase at Salford Royal NHS Foundation Trust demonstrates significant progress in several key areas.
Notably, improvements in antibiotic prophylaxis information, bodywash compliance, and adherence to skin
preparation protocols underscore the commitment to enhancing patient care and safety. The remarkable
increase in various essential domains illustrates the effectiveness of targeted interventions. However, certain
areas, including double gloving and the use of antimicrobial sutures, reveal opportunities for further
enhancement. The modest gains in these domains suggest a need for continued education and
reinforcement of best practices among the surgical team.

Overall, the findings of this audit not only highlight the importance of adherence to established guidelines
but also emphasise the necessity for ongoing evaluation and improvement in surgical protocols. By
addressing the identified gaps and fostering a culture of compliance, we can significantly reduce the
incidence of SSIs, leading to shorter hospital stays and improved outcomes for patients, thereby alleviating
some of the financial burdens on the NHS. Future audits should continue to monitor these metrics to ensure
sustained improvement and ultimately enhance the quality of care in Neurosurgery.

Additional Information
Author Contributions

 

2024 Ahmed et al. Cureus 16(11): e73605. DOI 10.7759/cureus.73605 6 of 8

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Hamza Ahmed, K Joshi George

Acquisition, analysis, or interpretation of data:  Hamza Ahmed, Aima Gilani, Omar Walid Rasheed,
Mahmoud Mohammad Mustafa Aldameiry, Aarish Azeem, Mohsin Fayyaz

Drafting of the manuscript:  Hamza Ahmed, Aima Gilani

Critical review of the manuscript for important intellectual content:  Hamza Ahmed, Aima Gilani,
Omar Walid Rasheed, K Joshi George, Mahmoud Mohammad Mustafa Aldameiry, Aarish Azeem, Mohsin
Fayyaz

Supervision:  Hamza Ahmed, K Joshi George

Disclosures
Human subjects: All authors have confirmed that this study did not involve human participants or tissue.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Zabaglo M, Leslie SW, Sharman T: Postoperative wound infections. StatPearls [Internet]. StatPearls

Publishing, Treasure Island, FL; 2024.
2. World Health Organization: Objective 6, The team will consistently use methods known to minimize the risk

for surgical site infection. WHO Guidelines for Safe Surgery 2009: Safe Surgery Saves Lives. World Health
Organization, Geneva, Switzerland; 2009.

3. Guest JF, Fuller GW, Griffiths B: Cohort study to characterise surgical site infections after open surgery in
the UK's National Health Service. BMJ Open. 2023, 13:e076735. 10.1136/bmjopen-2023-076735

4. Surgical site infections: prevention and treatment . (2019). Accessed: October 30, 2024:
https://www.nice.org.uk/guidance/ng125.

5. Seidelman JL, Mantyh CR, Anderson DJ: Surgical site infection prevention: a review . JAMA. 2023, 329:244-
52. 10.1001/jama.2022.24075

6. Surgical Site Infection Event (SSI). (2024). Accessed: October 30, 2024:
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf.

7. Lawson EH, Hall BL, Ko CY: Risk factors for superficial vs deep/organ-space surgical site infections:
implications for quality improvement initiatives. JAMA Surg. 2013, 148:849-58.
10.1001/jamasurg.2013.2925

8. Thabit AK, Fairaq EM, Almutairi FS: Appropriateness of choice and duration of surgical antibiotic
prophylaxis and the incidence of surgical site infections: a prospective study. J Taibah Univ Med Sci. 2023,
18:26-31. 10.1016/j.jtumed.2022.08.012

9. Kim AS, Abdelhay N, Levin L, Walters JD, Gibson MP: Antibiotic prophylaxis for implant placement: a
systematic review of effects on reduction of implant failure. Br Dent J. 2020, 228:943-51. 10.1038/s41415-
020-1649-9

10. Woods RK, Dellinger EP: Current guidelines for antibiotic prophylaxis of surgical wounds . Am Fam
Physician. 1998, 57:2731-40.

11. Kamel C, McGahan L, Mierzwinski-Urban M, Embil J: Preoperative Skin Antiseptic Preparations and
Application Techniques for Preventing Surgical Site Infections: A Systematic Review of the Clinical
Evidence and Guidelines. Canadian Agency for Drugs and Technologies in Health, Ottawa, ON; 2011.

12. Webster J, Osborne S: Preoperative bathing or showering with skin antiseptics to prevent surgical site
infection. Cochrane Database Syst Rev. 2015, 2015:CD004985. 10.1002/14651858.CD004985.pub5

13. Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR: Guideline for prevention of surgical site infection .
Infect Control Hosp Epidemiol. 1999, 20:250-78. 10.1086/501620

14. Perna A, Maruccia F, Gorgoglione FL, et al.: Increased frequency of hand hygiene and other infection
prevention practices correlates with reduced surgical wound infection rates in spinal surgery during the
COVID-19 pandemic. J Clin Med. 2022, 11:7528. 10.3390/jcm11247528

15. Swenson BR, Camp TR, Mulloy DP, Sawyer RG: Antimicrobial-impregnated surgical incise drapes in the
prevention of mesh infection after ventral hernia repair. Surg Infect (Larchmt). 2008, 9:23-32.
10.1089/sur.2007.021

16. Tanner J, Parkinson H: Double gloving to reduce surgical cross-infection. Cochrane Database Syst Rev. 2006,
2006:CD003087. 10.1002/14651858.CD003087.pub2

17. Singer AJ, Quinn JV, Hollander JE: The cyanoacrylate topical skin adhesives . Am J Emerg Med. 2008, 26:490-
6. 10.1016/j.ajem.2007.05.015

18. Jalalzadeh H, Groenen H, Buis DR, et al.: Efficacy of different preoperative skin antiseptics on the incidence

 

2024 Ahmed et al. Cureus 16(11): e73605. DOI 10.7759/cureus.73605 7 of 8

https://www.ncbi.nlm.nih.gov/books/NBK560533/?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/books/NBK143246/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2023-076735?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2023-076735?utm_medium=email&utm_source=transaction
https://www.nice.org.uk/guidance/ng125?utm_medium=email&utm_source=transaction
https://www.nice.org.uk/guidance/ng125?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2022.24075?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2022.24075?utm_medium=email&utm_source=transaction
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf?utm_medium=email&utm_source=transaction
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamasurg.2013.2925?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamasurg.2013.2925?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jtumed.2022.08.012?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jtumed.2022.08.012?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41415-020-1649-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41415-020-1649-9?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/9636336/?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/books/NBK174549/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD004985.pub5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD004985.pub5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1086/501620?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1086/501620?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm11247528?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm11247528?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/sur.2007.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/sur.2007.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD003087.pub2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD003087.pub2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajem.2007.05.015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajem.2007.05.015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2666-5247(22)00187-2?utm_medium=email&utm_source=transaction


of surgical site infections: a systematic review, GRADE assessment, and network meta-analysis. Lancet
Microbe. 2022, 1016:e762-e71. 10.1016/S2666-5247(22)00187-2

19. Atiyeh BS, Dibo SA, Hayek SN: Wound cleansing, topical antiseptics and wound healing . Int Wound J. 2009,
6:420-30. 10.1111/j.1742-481X.2009.00639.x

20. Wang ZX, Jiang CP, Cao Y, Ding YT: Systematic review and meta-analysis of triclosan-coated sutures for the
prevention of surgical-site infection. Br J Surg. 2013, 100:465-73. 10.1002/bjs.9062

21. Edmiston CE Jr, Daoud FC, Leaper D: Is there an evidence-based argument for embracing an antimicrobial
(triclosan)-coated suture technology to reduce the risk for surgical-site infections?: a meta-analysis.
Surgery. 2013, 154:89-100. 10.1016/j.surg.2013.03.008

22. Daoud FC, Edmiston CE Jr, Leaper D: Meta-analysis of prevention of surgical site infections following
incision closure with triclosan-coated sutures: robustness to new evidence. Surg Infect (Larchmt). 2014,
15:165-81. 10.1089/sur.2013.177

23. Ahmed I, Boulton AJ, Rizvi S, Carlos W, Dickenson E, Smith NA, Reed M: The use of triclosan-coated sutures
to prevent surgical site infections: a systematic review and meta-analysis of the literature. BMJ Open. 2019,
9:e029727. 10.1136/bmjopen-2019-029727

24. Bustamante Montalvo M, Cainzos M, Prieto Carreiras L, et al.: Evaluation of the effect of triclosan coated
sutures in the prevention of surgical site infections in a Spanish hospital setting: a prospective,
observational study. Infect Prev Pract. 2021, 3:100154. 10.1016/j.infpip.2021.100154

 

2024 Ahmed et al. Cureus 16(11): e73605. DOI 10.7759/cureus.73605 8 of 8

https://dx.doi.org/10.1016/S2666-5247(22)00187-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1742-481X.2009.00639.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1742-481X.2009.00639.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/bjs.9062?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/bjs.9062?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.surg.2013.03.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.surg.2013.03.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/sur.2013.177?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/sur.2013.177?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2019-029727?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2019-029727?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.infpip.2021.100154?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.infpip.2021.100154?utm_medium=email&utm_source=transaction

	Reducing Surgical Site Infections in Neurosurgery During the Intra-operative Phase: An Audit of National Institute for Health and Care Excellence (NICE) Guideline Adherence at a Major Trauma Centre
	Abstract
	Introduction
	Aim and objectives

	Materials And Methods
	TABLE 1: Checklist consisting of 19 parameters assessed as per NICE guidelines

	Results
	Key findings and analysis
	TABLE 2: Summary of the results of both cycles, showing the percentage change where possible


	Discussion
	Antibiotic prophylaxis
	Bodywash
	Agents for bodywash
	Hand decontamination and appropriate personal protective equipment (PPE)
	Iodine allergy status
	Incise drapes
	Sterile gloves
	The use of skin sealants and skin preparation agents
	Rubbing, cleansing direction, and drying
	Triclosan-coated sutures
	Recommendations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


