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Mejor	evidencia

Evidence appraisal of
Tuuli MG, Liu J, Stout MJ, et al.
A randomized trial comparing skin
antiseptic agents at cesarean delivery.
N Engl J Med. 2016;374(7):647-655.

Editor’s note: Reading research and incorporating valid research
results into practice is a vital part of ensuring that perioperative
nursing practice is evidence based. The AORN research evidence
appraisal tools can help perioperative nurses evaluate research.
There are three tools for evaluation of the different types of evi-
dence: the Research Evidence Appraisal TooleStudy, the Research
Evidence Appraisal TooleSummary, and the Non-Research
Evidence Appraisal Tool. These tools are used to evaluate the
evidence upon which AORN’s guidelines are based. The tools can
be used to appraise the level of evidence and quality of evidence for
a single research study, a summary of multiple research studies, or
non-research evidence. Each section of the tool is discussed to help
readers understand why the study received a particular appraisal
score and what that rating means to perioperative nursing prac-
tice. Clinical judgment should be used to determine whether the

findings of an individual study are of value and relevance in a
particular setting or patient-care situation. Individuals intending
to put this study’s findings into practice are encouraged to review
the original article to determine its applicability to their setting.

Surgical site infection (SSI) occurs in 2% to 5% of all
surgical procedures and in 5% to 12% of cesarean
deliveries. In the United States, cesarean delivery is

the most common surgical procedure among women; it
accounted for approximately 32.7% (1.3 million) of the 3.9
million births in 2013. Infection after delivery is costly and
places an extra burden on the new mother, and it may impair
mothereinfant bonding and breastfeeding. The average
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Surgical site infection 

Evidence Update June 2013 

A summary of selected new evidence relevant to NICE  
clinical guideline 74 ‘Prevention and treatment of surgical  
site infection’ (2008) 

Evidence Update 43 

  

GLOBAL GUIDELINES 
FOR THE PREVENTION OF
SURGICAL SITE INFECTION

Copyright 2017 American Medical Association. All rights reserved.

Centers for Disease Control and Prevention Guideline
for the Prevention of Surgical Site Infection, 2017
Sandra I. Berríos-Torres, MD; Craig A. Umscheid, MD, MSCE; Dale W. Bratzler, DO, MPH; Brian Leas, MA, MS;
Erin C. Stone, MA; Rachel R. Kelz, MD, MSCE; Caroline E. Reinke, MD, MSHP; Sherry Morgan, RN, MLS, PhD;
Joseph S. Solomkin, MD; John E. Mazuski, MD, PhD; E. Patchen Dellinger, MD; Kamal M. F. Itani, MD;
Elie F. Berbari, MD; John Segreti, MD; Javad Parvizi, MD; Joan Blanchard, MSS, BSN, RN, CNOR, CIC;
George Allen, PhD, CIC, CNOR; Jan A. J. W. Kluytmans, MD; Rodney Donlan, PhD; William P. Schecter, MD; for the
Healthcare Infection Control Practices Advisory Committee

IMPORTANCE The human and financial costs of treating surgical site infections (SSIs) are
increasing. The number of surgical procedures performed in the United States continues to
rise, and surgical patients are initially seen with increasingly complex comorbidities. It is
estimated that approximately half of SSIs are deemed preventable using evidence-based
strategies.

OBJECTIVE To provide new and updated evidence-based recommendations for the
prevention of SSI.

EVIDENCE REVIEW A targeted systematic review of the literature was conducted in MEDLINE,
EMBASE, CINAHL, and the Cochrane Library from 1998 through April 2014. A modified
Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) approach
was used to assess the quality of evidence and the strength of the resulting recommendation
and to provide explicit links between them. Of 5487 potentially relevant studies identified in
literature searches, 5759 titles and abstracts were screened, and 896 underwent full-text
review by 2 independent reviewers. After exclusions, 170 studies were extracted into
evidence, evaluated, and categorized.

FINDINGS Before surgery, patients should shower or bathe (full body) with soap
(antimicrobial or nonantimicrobial) or an antiseptic agent on at least the night before the
operative day. Antimicrobial prophylaxis should be administered only when indicated based
on published clinical practice guidelines and timed such that a bactericidal concentration of
the agents is established in the serum and tissues when the incision is made. In cesarean
section procedures, antimicrobial prophylaxis should be administered before skin incision.
Skin preparation in the operating room should be performed using an alcohol-based agent
unless contraindicated. For clean and clean-contaminated procedures, additional
prophylactic antimicrobial agent doses should not be administered after the surgical incision
is closed in the operating room, even in the presence of a drain. Topical antimicrobial agents
should not be applied to the surgical incision. During surgery, glycemic control should be
implemented using blood glucose target levels less than 200 mg/dL, and normothermia
should be maintained in all patients. Increased fraction of inspired oxygen should be
administered during surgery and after extubation in the immediate postoperative period for
patients with normal pulmonary function undergoing general anesthesia with endotracheal
intubation. Transfusion of blood products should not be withheld from surgical patients as a
means to prevent SSI.

CONCLUSIONS AND RELEVANCE This guideline is intended to provide new and updated
evidence-based recommendations for the prevention of SSI and should be incorporated into
comprehensive surgical quality improvement programs to improve patient safety.

JAMA Surg. doi:10.1001/jamasurg.2017.0904
Published online May 3, 2017.
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Ø Equipo	multidisciplinario.
Ø Análisis	de	casos
Ø 5	puntos	específicos
Ø Foco	postoperatorio
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Ø Revisión	de	la	literatura.
Ø Compromiso	paciente.
Ø Medidas	pre-operatorio.
Ø Medidas	intra-operatorio.
Ø Medidas	post-operatorio.
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reduction and how each individual’s role influenced this 
patient outcome. The nursing leadership team informed 
staff members of the financial costs to the institution as 
well as the physical and emotional cost to the patient 
associated with SSIs.

The labor and delivery nurse manager continued to post 
the unit’s monthly data; however, the obstetrics leadership 
team also communicated the individual clinicians’ data pri-
vately to the individual to facilitate progress toward meeting 

the goal of reduced SSIs. The labor and delivery clinical staff 
members are now presented with monthly individual SSI 
rates based on their specific cesarean delivery procedure 
participation. Members of the obstetrics team with the low-
est individual SSI rates are publicly recognized. Those with 
the highest SSI rates are assigned to complete private edu-
cational reinforcement sessions focused on improvement 
strategies, such as performing appropriate hand hygiene, 
gowning and gloving, sterile preparation processes, and 
other aspects of the obstetric SSI prevention bundle. Giving 

Figure 1. Obstetrics surveillance (2016 through the second quarter of 2017). SSI = surgical site infection; Q = quarter.

Figure 2. Obstetrics surveillance by type of surgical site infection (2016 through the second quarter of 2017). 
SSI = surgical site infection; Q = quarter; OREP = other reproductive.
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4.2

0.6



“	Promoviendo	 la	integración nacional	y	aplicación	de	buenas	prácticas	“

Ø Equipo	multidisciplinario.
Ø Trece	medidas	relacionadas	con:	
• Selección	y	administración	de	

antibióticos.
• Preparación	de	la	piel,	antisepsia	e	

higiene.
• Normotermia.
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La	calidad	del	aire	depende:
• Filtración,	recambios,	presión	positiva.
• Nº	de	personas,	tenida	y	comportamiento
Preventing	surgical-site	infections:	Measures	other	than	antibiotics.	OTSR		101	(2015)	S77–S83	
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1.- Circulación

surgical gown and sterile gloves if scrubbed. During some
procedures (eg, total joint replacements), surgeons and scrub
personnel wear special filtered-exhaust helmet airflow systems
with a hood and suit to minimize environmental contamina-
tion. A small, simulated study using powder detectable by UV
light focused on the timing of turning on the filtered-exhaust
system related to accumulated powder on the surgical drapes.
Environmental contamination was higher when the system
was turned on before initiation versus completion of gowning
(P < .05).38 Young et al39 reviewed the literature on surgical

helmet systems and exhaust suits in relation to the reduction
of environmental contamination and arthroplasty SSIs.
Evidence from this systematic review revealed reduced intra-
operative contamination and deep SSIs when using negative
pressure body exhaust suits but no studies supporting benefit
from using the positive pressure helmet system. Reducing
contaminants in the OR environment is an ongoing process.
Some practices may be easy to implement (eg, turning on the
filtered-exhaust system after completion of gowning self and
others), yet additional evidence is still needed before recom-
mendations for practice on surgical attire are made or relaxed.

Surgical Scrub
The hands of scrubbed HCPs can serve as a source of
contamination. Surgical hand antisepsis is the first line
of defense against SSIs, and sterile gloves are the second line of
defense.22 Holes or tears in sterile gloves expose the patient to
HCPs’ hands and therefore provide a potential for incision
contamination8,40 and an increased risk of SSI.41 There may
be a role for antimicrobial surgical gloves with an internal
chlorhexidine gluconate coating to reduce contamination
when gloves are punctured, but the benefit requires more
research to evaluate the efficacy.42 AORN provides guidance
on when and how to perform a surgical scrub to reduce
transient and residential flora and prevent contamination of
the surgical site when gloves are perforated or torn.22 The two
surgical hand scrub options are the waterless alcohol-based
surgical hand rub and the traditional surgical hand scrub
with water.

A systematic review of the literature compared the traditional
scrub with the waterless scrub and reported that both were
effective in reducing hand flora.43 Shen et al44 also reported
that the waterless hand rub has several favorable factors such as
immediate rapid and prolonged action; decreased time to
complete; and less hand irritation, skin damage, and dermal
intolerance. Unfortunately, compliance with the surgical hand
scrub among OR HCPs is suboptimal.4 Controlling contam-
inants at the source (ie, HCPs’ hair, skin, hands) is one
approach; the other is removing and minimizing environ-
mental contaminants with proper cleaning and disinfection of
the OR environment.

Controlling Environmental Contaminants
AORN outlines recommendations for comprehensive terminal
cleaning practices to minimize the risk of environmental
contamination.24 The fundamental task is to clean the OR
environment at the end of each day with an Environmental
Protection Agencyeregistered disinfectant.45 Surfaces in the

Figure 1. Proper surgical attire should minimize envi-
ronmental contamination from the health care pro-
vider’s skin and hair. Reprinted with permission from
the “Guideline for surgical attire.” In: Guidelines for
Perioperative Practice. Denver, CO: AORN, Inc; 2016.
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the operating room: a multi-centre study of staff
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S U M M A R Y

This multi-centre study assessed operating room (OR) staff compliance with clothing
regulations and traffic flow during surgical procedures. Of 1615 surgical attires audited,
56% respected the eight clothing measures. Lack of compliance was mainly due to inap-
propriate wearing of jewellery (26%) and head coverage (25%). In 212 procedures
observed, a median of five people [interquartile range (IQR) 4e6] were present at the time
of incision. The median frequency of entries to/exits from the OR was 10.6/h (IQR 6e29)
(range 0e93). Reasons for entries to/exits from the OR were mainly to obtain materials
required in the OR (N¼364, 44.5%). ORs with low compliance with clothing regulations
tended to have higher traffic flows, although the difference was not significant (P¼0.12).
ª 2017 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.

* Corresponding author. Address: Antenne Régionale de Lutte contre les Infections Nosocomiales des Pays de la Loire, CHU e Le Tourville, 5 rue Pr
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the OR were observed; this varied from 0 to 9/h. The median
frequency varied from 9/h (IQR 5e16, range 0e93) in private
hospitals to 20/h (IQR 11e27, range 7e67) in university hospi-
tals (P<0.01).

During total hip replacements and total knee replacements,
the frequency varied from 0 to 51/h (P¼0.01) across ORs and
from 9 to 51/h in the same OR. A significant increase in the
number of entries to/exits from the ORwas observed during CS,

Scrub suit (tunic+pants)

No civil clothes visible 
under scrub suit

Special boots or shoe 
covers

Surgical caps/hoods worn

100%

80%

60%

40%

20%

0%

100%

80%

60%

40%

20%

0%
Mask incorrectly placed or

fastened

No jewellery worn on hands No jewellery worn on hands

Scrub suit (tunic+pants)

Mask incorrectly placed
or fastened

Mask worn Mask worn Surgical caps/hoods worn

Special boots or shoe 
covers

No civil clothes visible 
under scrub suit

Surgeons Anaesthetists Nurses Others

Scrub suit
(tunic+pants)

Special
boots or

shoe 
covers

Surgical
caps/hoods

worn
Mask worn

Mask 
incorrectly
placed or
fastened

No
jewellery

worn
on hands

No
jewellery

worn
on hands

Surgeons

Nurses
Others

Anaesthetists
100%
100%

100%
100% 100%

94%
98%

99%
95%

99%

99%
95%

98%
99%

99%
97%

95%
89%
99%
96%

92%

83%
59%

83%
99%
99%

98%
98%

80%
71%
81%
68%

Scrub suit
(tunic+pants)

Special
boots or

shoe covers

Surgical
caps/hoods

worn

Mask 
worn

Mask 
incorrectly
placed or
fastened

99% 97% 97% 98% 75% 98% 93% 79%Overall

No civil 
clothes 

visible under 
scrub suit

No civil 
clothes 

visible under 
scrub suit

Caps/hoods partially covering hair Caps/hoods partially covering hair

Caps/hoods
partially
covering

hair

Caps/hoods
partially
covering

hair

Figure 1. Compliance with clothing regulations observed during the 295 operations included, overall and by professional category.

Table I
Number of healthcare workers (HCWs) present at wound incision and traffic flow from incision to closure in operating rooms (ORs)

At wound incision Number of HCWs P Number of entries to/exits from the OR (/h) P

Mean Median (IQR) Range Mean Median (IQR) Range

Overall 5.3 5 (4e6) 2e10 14.9 10 (6e20) 0e93

Type of hospital 0.22 <0.01
University 5.9 6 (4e7) 2e10 24 20 (11e27) 7e67
Public 5.4 5 (4e6) 3e10 17 14 (8e23) 0e78
Private 5.16 5 (4e6) 2e10 13 9 (5e16) 0e93

Type of surgery <0.01 <0.01
Orthopaedic 5.5 5 (4e6) 3e10 0.03 12 9 (4e15) 0e78 0.06
THR 5.7 6 (5e6) 3e9 9 7 (3e12) 0e51
TKR 6.1 6 (5e7) 3e9 8 8 (5e10) 0e18
Other 5 5 (4e6) 3e8 17 12 (7e22) 0e78

Gynaecologic/obstetric 5.5 5 (4e7) 2e10 <0.01 20 13 (8e25) 0e93 <0.01
Caesarean section 7.1 7 (6e8) 5e10 30 29 (20e39) 10e42
Other procedures 4.9 5 (4e6) 2e10 16 12 (7e20) 0e93

Gastrointestinal 5.3 5 (4e6) 3e10 0.81 14 9 (6e19) 0e67 0.14
Hernia repair 5.3 5 (4e7) 3e8 12 8 (5e16) 0e67
Other 5.2 5 (4e6) 3e10 15 13 (7e21) 0e62

Other 3.9 4 (4e4) 2e5 13 11 (5e20) 0e48

Type of procedure 0.1 0.36
Elective 5 5 (4e6) 2e10 15 11 (6e20) 0e93
Urgent 6 6 (4.5e7.5) 4e9 22 13 (7e29) 0e78

IQR, intraquartile range; THR, total hip replacement; TKR, total knee replacement.
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This multi-centre study assessed operating room (OR) staff compliance with clothing
regulations and traffic flow during surgical procedures. Of 1615 surgical attires audited,
56% respected the eight clothing measures. Lack of compliance was mainly due to inap-
propriate wearing of jewellery (26%) and head coverage (25%). In 212 procedures
observed, a median of five people [interquartile range (IQR) 4e6] were present at the time
of incision. The median frequency of entries to/exits from the OR was 10.6/h (IQR 6e29)
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the OR were observed; this varied from 0 to 9/h. The median
frequency varied from 9/h (IQR 5e16, range 0e93) in private
hospitals to 20/h (IQR 11e27, range 7e67) in university hospi-
tals (P<0.01).

During total hip replacements and total knee replacements,
the frequency varied from 0 to 51/h (P¼0.01) across ORs and
from 9 to 51/h in the same OR. A significant increase in the
number of entries to/exits from the ORwas observed during CS,
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Figure 1. Compliance with clothing regulations observed during the 295 operations included, overall and by professional category.

Table I
Number of healthcare workers (HCWs) present at wound incision and traffic flow from incision to closure in operating rooms (ORs)

At wound incision Number of HCWs P Number of entries to/exits from the OR (/h) P

Mean Median (IQR) Range Mean Median (IQR) Range

Overall 5.3 5 (4e6) 2e10 14.9 10 (6e20) 0e93

Type of hospital 0.22 <0.01
University 5.9 6 (4e7) 2e10 24 20 (11e27) 7e67
Public 5.4 5 (4e6) 3e10 17 14 (8e23) 0e78
Private 5.16 5 (4e6) 2e10 13 9 (5e16) 0e93

Type of surgery <0.01 <0.01
Orthopaedic 5.5 5 (4e6) 3e10 0.03 12 9 (4e15) 0e78 0.06
THR 5.7 6 (5e6) 3e9 9 7 (3e12) 0e51
TKR 6.1 6 (5e7) 3e9 8 8 (5e10) 0e18
Other 5 5 (4e6) 3e8 17 12 (7e22) 0e78

Gynaecologic/obstetric 5.5 5 (4e7) 2e10 <0.01 20 13 (8e25) 0e93 <0.01
Caesarean section 7.1 7 (6e8) 5e10 30 29 (20e39) 10e42
Other procedures 4.9 5 (4e6) 2e10 16 12 (7e20) 0e93

Gastrointestinal 5.3 5 (4e6) 3e10 0.81 14 9 (6e19) 0e67 0.14
Hernia repair 5.3 5 (4e7) 3e8 12 8 (5e16) 0e67
Other 5.2 5 (4e6) 3e10 15 13 (7e21) 0e62

Other 3.9 4 (4e4) 2e5 13 11 (5e20) 0e48

Type of procedure 0.1 0.36
Elective 5 5 (4e6) 2e10 15 11 (6e20) 0e93
Urgent 6 6 (4.5e7.5) 4e9 22 13 (7e29) 0e78

IQR, intraquartile range; THR, total hip replacement; TKR, total knee replacement.
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Antibioprofilaxis

A ü Tipo	antibiótico

üDosis	en	base	kilo	peso

ü Tiempo	de	administración

ü Repetir	4	horas
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Estudio	retrospectivo,	4	meses
Objetivo: Evaluar	las	prácticas	
quirúrgicas	de	profilaxis	antibiótica	
(SAP)	con	el	fin	de	identificar	los	
factores	de	riesgo	asociados	al	
incumplimiento.

Riesgo	en	cirugía	urológica	(	OR	3.95);	digestiva	(OR	4.56);	
gineco-obstetra	(OR	7.10)
Conclusión:
Mejoras	orientadas	a	oportunidad,	dosis	pacientes	obesos	y	cirugías	
específicas.

2.- Antibioprofilaxis	
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Impact of adherence to local antibiotic prophylaxis
guidelines on infection outcome after total hip or knee
arthroplasty
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S U M M A R Y

Background: National guidelines exist regarding preoperative antibiotic treatment for the
prevention of surgical site infection (SSI); however, there are no published studies showing
rates of compliance with them.
Aim: To establish compliance with national guidelines within our institution, and the
impact of adherence, on SSI rate.
Methods: This was a retrospective observational study of 1019 patients undergoing hip or
knee arthroplasty. Procedures were conducted at three metropolitan hospitals in Mel-
bourne, Australia, throughout a 2.5-year period. Antibiotic prophylaxis recommendations
were taken from the Australian Therapeutic Guidelines.
Findings: Of the procedures included, 61.3% adhered to prophylaxis guidelines, 38.7% did
not. The total SSI rate was 2.7%; with an infection rate of 1.7% in those adherent to
antibiotic guidelines, compared with a rate of 5.0% if non-adherent (P < 0.01). Overall,
98.4% of patients received a dedicated prophylactic antibiotic dose as per guidelines. Of
the procedures, 1.7% lasted >4 h with re-dosing being poorly adhered to (23.5% of pro-
cedures). In patients weighing >80 kg (49.5% of surgeries), guideline-concordant dosing
occurred in only 58.7% of cases. For patients >80 kg without guideline-concordant dosing,
the SSI rate was 6.6% and the odds ratio of SSI was 3.89 (confidence interval: 1.17e7.84;
P ¼ 0.01).
Conclusion: Non-adherence to guidelines increased the risk of SSI in patients undergoing
total knee and hip arthroplasty. Dosing adjustment recommendations of prophylaxis for
patients weighing >80 kg was poorly adhered to, and these patients were subsequently at
higher risk of infection.
ª 2016 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.

Introduction

Total joint arthroplasty (TJA) of the hip and knee are
extremely effective at decreasing pain and improving mobility
in patients with joint disease. These procedures are widely
performed in the ageing Australian population, with the
Australian Joint Registry recording almost one million TJAs
performed in Australia up to 2015.1 Periprosthetic infection

* Corresponding author. Address: 4/22 Scovell Crescent, Maidstone,
VIC 3012, Australia. Tel.: þ61 0433651362.

E-mail address: janan.chandrananth@gmail.com (J. Chandrananth).

Available online at www.sciencedirect.com

Journal of Hospital Infection

journal homepage: www.elsevierhealth.com/journals / jhin

http://dx.doi.org/10.1016/j.jhin.2016.02.019
0195-6701/ª 2016 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.

Journal of Hospital Infection 93 (2016) 423e427

limited to a 24 h maximum postoperatively in 78.1% of patients.
In patients weighing >80 kg (49.5%), appropriate double dosing
(from 1 to 2 g cephazolin) occurred in only 58.7% of cases.

There were 28 (2.75%) infections of which the majority were
organ/space (53%), most often treated with surgical debride-
ment (Table I).

Table II shows the results from the univariate and multi-
variate logistic regression analyses. Adjusting for age, sex, and
whether the patients were >80 kg did not materially change
the results. The results from the multivariate analyses
demonstrate that after adjusting for age, sex, and weight,
procedures in which the guidelines were not administered had
an increased odds of infection [odds ratio (OR): 2.75; 95%
confidence interval (CI): 1.15e6.53; P ¼ 0.023] compared with
procedures in which the guidelines were adhered to. This as-
sociation remained after adjusting for emergency procedures
(OR: 2.74; 95% CI: 1.14e6.55; P ¼ 0.024) and ASA grade (OR:
2.73; 95% CI: 1.13e6.60; P ¼ 0.026).

Patients weighing >80 kg receiving a double dose appeared
to have lower odds of infection (OR: 0.26; 95% CI: 0.09e0.73;
P ¼ 0.01) compared with overweight patients not receiving a
double dose.

Discussion

Prophylactic antibiotics aim to prevent SSI by achieving
adequate tissue concentrations of an appropriate antibiotic at

the surgical site for the duration of the procedure.10 This study
highlights the importance of adherence to guidelines and the
consequences of inadequate antibiotic prophylaxis.

Our rates of arthroplasty-related SSI were comparable with
the literature, with previously reported rates of 1e5%.5,11 The
majority of our SSIs were organ space (53%), followed by su-
perficial incisional (29%) and deep incisional (18%). It is possible
that superficial infections were underestimated in our dataset,
and that organ space and deep infections were therefore over-
represented. Standard follow-up care is a two-week wound
review and continued follow-up by the surgeon from six weeks
postoperatively. Those with deeper infections typically re-
present to hospital to receive care, whereas superficial SSIs
may be treated in the community without re-presenting and
thus are excluded in the hospital data. Therefore, it is difficult
to assess the true number of SSIs. A study of SSI surveillance
post-caesarean section found that 84% of wound complications
occurred post discharge.12

There is limited Australian literature relating to antibiotic
compliance in surgical prophylaxis. A study conducted in an
Australian teaching hospital demonstrated good antibiotic
choice in orthopaedic patients relative to other surgical spe-
cialties, but the relationship between specific guideline
adherence and SSI was not investigated.13 In our study of out-
comes relating to antibiotic prophylaxis compliance, adher-
ence to most aspects of the prophylactic antibiotic guidelines
was acceptable. Dedicated prophylactic antibiotic dosing
occurred 98.4% of the time, and of these cases appropriate

Table II
Logistic regression for odds of infection in 932 patientsa undergoing hip or knee arthroplasty at Western Health, 2011 and 2014

Characteristics No. with infection No. without infection Univariate Multivariateb

OR (95% CI) P-value OR (95% CI) P-value

Age (years)
<65 10 255 Ref. e Ref. e
"65 and <75 2 303 0.17 (0.04e0.78) 0.022 0.18 (0.04e0.84) 0.029
"75 16 346 1.18 (0.53e2.64) 0.689 1.65 (0.70e3.91) 0.256

Sex
Male 11 325 Ref. e Ref. e
Female 17 579 0.87 (0.40e1.87) 0.718 0.98 (0.45e2.16) 0.961

Weight
Not overweight 10 445 Ref. e Ref. e
Overweight ("80 kg) 18 459 1.75 (0.80e3.82) 0.164 2.37 (1.01e5.56) 0.047

Adhered to guidelines
Yes 10 564 Ref. e Ref. e
No 18 340 2.99 (1.36e6.54) 0.006 2.74 (1.15e6.53) 0.023

Emergency
No 23 746 Ref. e Ref. e
Yes 5 158 1.03 (0.38e2.74) 0.959 0.94 (0.32e2.70) 0.903

ASA score
1 1 51 Ref. e Ref. e
2 6 376 0.81 (0.10e6.90) 0.850 0.82 (0.09e7.07) 0.855
3 17 423 2.05 (0.27e15.73) 0.490 1.95 (0.24e15.72) 0.529
4 4 54 3.78 (0.41e34.94) 0.242 3.43 (0.35e33.99) 0.291

Treated with antibiotics
<24 h 20 710 Ref. e Ref. e
>24 h 8 194 1.46 (0.64e3.37) 0.371 1.56 (0.67e3.65) 0.302

OR, odds ratio; CI, confidence interval; ASA, American Society of Anesthesiologists.
a Eighty-seven patients withmissing information onweight have been excluded from the analysis; there were no infections among this cohort.
b Multivariate analysis is adjusted for sex, age (grouped into approximate tertiles) and sex.
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Asepsia

üUso	de	antisépticos

ü Lavado	manos	quirúrgico

üManejo	material	estéril

ü Técnica	aséptica

AP

Preparación
de	la	piel

24

“	Promoviendo	 la	integración nacional	y	aplicación	de	buenas	prácticas	“



Objetivo
Reducir	el	riesgo	del	paciente	a	desarrollar	ISQ.

Antisépticos	
en	su	envase	
original,	 ideal
de	un	solo	uso,	
individual

Seguro	y	efectivo
el	antiséptico	se	
debe	seleccionar	
en	base	a	historia	
paciente.

El	antiséptico	en	la	
piel	debe	ser	
aplicado	según	
recomendaciones	
de	uso.

Remover	vello	
sólo	si	interfiere	
en	el	procedimiento.

Pacientes	deben	
bañarse	
antes	de	la	cirugía	
con	jabón	o	jabón
antiséptico

Antisépticos
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Antisépticos

Lesiones  cutáneas  agudas  tras  intervenciones  quirúrgicas.  Aproximación  clínica  779

ser  soluciones  muy  volátiles,  lo  cual  haría  más  difícil  la
aparición  de  dermatitis.  En  el  circuito  hospitalario  estas
sustancias  no  pueden  estar  en  el  contacto  con  la  piel,  y
solamente  cuando  este  circuito  se  altera  se  pueden  ocasio-
nar  las  dermatitis.

Se  ha  demostrado  claramente  que  el  empleo  de  antisép-
ticos  para  la  preparación  del  campo  quirúrgico  disminuye
la  tasa  de  infecciones  intraoperatorias  y  de  la  herida
quirúrgica.  Todas  las  sustancias  empleadas  tienen  gran
poder  germicida  y  un  potencial  poder  irritante13.  Habi-
tualmente  se  aplican  en  el  área  quirúrgica  secándose
después  al  aire  o  con  una  gasa.  Sin  embargo,  cuando
estas  sustancias  se  emplean  de  forma  generosa,  perma-
neciendo  en  forma  líquida  durante  mucho  tiempo,  son
capaces  de  producir  lesiones  inflamatorias  agudas,  espe-
cialmente  en  zonas  declives  o  en  combinación  con  el
empleo  de  apósitos  plásticos.  Si  se  suman  factores  que
añadan  oclusión  o  se  impregnen  las  gasas  o  sábanas  con
las  que  está  en  contacto  la  piel  del  enfermo  se  aumenta
el  riesgo  de  producir  dermatitis  irritativa  de  contacto1.
Las  lesiones  presentes  en  estas  circunstancias  pueden  res-
petar  la  cicatriz  quirúrgica,  lo  cual  puede  confundir  al
clínico  que  descarta  el  antiséptico  como  la  causa  de  la
dermatitis14,15.

Aunque  cualquier  antiséptico  puede  ocasionar  dermatitis
irritativa  aguda  si  no  se  siguen  las  normas  adecuadas  de  apli-
cación,  en  la  actualidad  la  povidona  yodada  es  el  antiséptico
más  frecuentemente  referenciado  en  la  literatura4,16---18.  La
povidona  yodada  es  un  ionóforo  formado  por  la  povidona,  un
polímero  carbonado  de  muy  larga  cadena,  a  la  que  se  liga  el
yodo  en  equilibrio  con  la  concentración  de  yodo  de  la  solu-
ción.  Mientras  está  en  fase  líquida  el  yodo  libre  ejerce  su
poder  germicida  y  según  se  consume  más  yodo  es  liberado
del  complejo.  El  yodo  libre  es  irritante,  y  si  se  mantiene  en
fase  líquida  un  tiempo  prolongado  en  contacto  con  la  piel  es
capaz  de  producir  lesiones  irritativas  graves  semejantes  a
quemaduras  o  necrólisis  epidérmica  tóxica14,16,18---20.  Dentro
de  las  lesiones  que  presentan  los  enfermos  se  pueden  esta-
blecer  4  patrones.  El  primero  y  más  peculiar  es  un  patrón
de  lesiones  lineales  paralelas  en  la  zona  lumbar,  debido  a
la  acumulación  del  antiséptico  en  las  zonas  declives  late-
rales  durante  intervenciones  prolongadas  (figs.  5---7)18.  Un
segundo  patrón  se  establece  cuando  la  povidona  yodada
impregna  un  terminal  que  se  ha  de  pegar  al  paciente,  como
son  los  electrodos  de  monitorización  del  electrocardiograma
o  el  terminal  de  toma  de  tierra.  En  este  caso  la  lesión  dibuja
el  contorno  del  dispositivo,  debiendo  establecerse  el  diag-
nóstico  diferencial  con  una  posible  dermatitis  alérgica  de
contacto  (fig.  2).  Un  tercer  patrón  es  cuando  la  povidona
impregna  el  algodón  o  la  gasa  que  se  utilizan  para  pro-
teger  la  piel  del  enfermo  de  un  mecanismo  empleado  en
la  intervención.  Un  tipo  peculiar  de  estas  lesiones  es  la
presentada  en  los  bordes  de  aplicación  de  manguitos  de
hemostasia  para  intervenciones  en  extremidades.  Habitual-
mente  estos  se  colocan  en  la  zona  proximal  evitando  el  flujo
sanguíneo  (fig.  8).  Para  la  aplicación  del  manguito  la  piel
se  cubre  con  gasas  y  algodón,  que  en  caso  de  impregnarse
con  povidona  pueden  ocasionar  las  lesiones  en  los  bordes
del  manguito4,11,12,21.  El  cuarto  patrón  establecido  es  alea-
torio,  en  las  áreas  declives  de  la  intervención  quirúrgica,  con
imágenes  en  chorreras  producidas  por  la  caída  del  líquido  o
donde  este  ha  impregnado  las  sábanas  quirúrgicas  (fig.  9).

Figura  5  Fotografía  cedida  por  el  Servicio  de  Cirugía  Gene-
ral y  tomada  en  el  momento  anterior  a  cubrir  al  paciente  con
las sábanas  quirúrgicas.  Nótese  el  cúmulo  de  antiséptico  en  las
zonas laterales  del  tronco.

Figura  6  Lesiones  paralelas  en  la  zona  lumbar  tras  la  aplica-
ción de  povidona  yodada  como  antiséptico  en  una  intervención
de colectomía.

Debido  a  que  la  mayor  parte  de  las  intervenciones  se  reali-
zan  en  decúbito  supino,  las  lesiones  suelen  predominar  en
la  espalda,  especialmente  en  la  zona  sacra18.  Dentro  del
diagnóstico  diferencial  de  lesiones  inflamatorias  posquirúr-
gicas  en  esta  zona  se  debe  considerar  tanto  la  dermatitis

No	exagerar

No	exagerar
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Time-Dependent Contamination of Opened Sterile
Operating-Room Trays

By David J. Dalstrom, MD, Indresh Venkatarayappa, MD, Alison L. Manternach, RN, MSA, Marilyn S. Palcic, PA-C,
Beth A. Heyse, RN, and Michael J. Prayson, MD

Investigation performed at Miami Valley Hospital, Dayton, Ohio

Background: There are no clear guidelines for how long a sterile operating-room tray can be exposed to the open envi-
ronment before the contamination risk becomes unacceptable. The purpose of this study was to determine the time
until first contamination and the rate of time-dependent contamination of sterile trays that had been opened in a
controlled operating-room environment. We also examined the effect of operating-room traffic on the contamination rate.

Methods: Forty-five sterile trays were opened in a positive-air-flow operating room. The trays were randomly assigned
to three groups. All trays were opened with use of sterile technique and were exposed for four hours. Culture specimens
were obtained immediately after opening and every thirty minutes thereafter during the study period. Group 1 consisted
of fifteen trays that were opened and left uncovered in a locked operating room (i.e., one with no traffic). Group 2 was
identical to Group 1 with the addition of single-person traffic flowing in and out of the operating room from a nonsterile
corridor every ten minutes. Group 3 included fifteen trays that were opened, immediately covered with a sterile surgical
towel, and then left uncovered in a locked operating room (i.e., one with no traffic).

Results: Three of the thirty uncovered trays (one left in the operating room with traffic and two left in the room with no
traffic) were found to be contaminated immediately after opening. After those three trays were eliminated, the contami-
nation rates recorded for the twenty-seven uncovered trays were 4% (one tray) at thirty minutes, 15% (four) at one hour,
22% (six) at two hours, 26% (seven) at three hours, and 30% (eight) at four hours. There was no difference in survival
time (p = 0.47) or contamination rate (p = 0.69) between the uncovered trays in the room with traffic and those in the
room without traffic. The covered trays were not contaminated during the testing period. The survival time for those
trays was significantly longer (p = 0.03) and the contamination rate was significantly lower (p = 0.02) than those for the
uncovered trays.

Conclusions: Culture positivity correlated directly with the duration of open exposure of the uncovered operating-room
trays. Light traffic in the operating room appeared to have no impact on the contamination risk. Coverage of surgical
trays with a sterile towel significantly reduced the contamination risk.

Clinical Relevance: Sterile trays should not be opened until they are specifically needed during the procedure. Cov-
erage of opened trays with a sterile towel is recommended to minimize their exposure to environmental contaminants.

The prevention of surgical site infection remains an im-
portant focus in the practice of orthopaedic surgery. As
there are many potential host and environmental fac-

tors that contribute to surgical bacterial contamination, a
multimodal approach to minimize this complication has been
developed. Host factors such as nutritional status, immune-

system health, medical comorbidities, age, and residence in a
nursing home facility have been shown to affect surgical in-
fection rates1-3. Likewise, multiple interventions have been de-
veloped to promote sterility both at the surgical site and within
the surgical suite. The advent of modern surgical preparation
and draping strategies, laminar flow operating rooms, implant

Disclosure: In support of their research for or preparation of this work, one or more of the authors received, in any one year, outside funding or grants of
less than $10,000 from the Association of periOperative Registered Nurses (AORN) and the Miami Valley Hospital Foundation. Neither they nor a
member of their immediate families received payments or other benefits or a commitment or agreement to provide such benefits from a commercial
entity. Several commercial entities (Synthes, Smith and Nephew, Biomet, I-Flow, Canica, and the Orthopaedic Trauma Association [OTA]) paid or directed
in any one year, or agreed to pay or direct, benefits in excess of $10,000 to a research fund, foundation, division, center, clinical practice, or other
charitable or nonprofit organization with which one or more of the authors, or a member of his or her immediate family, is affiliated or associated.
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sterilization techniques, and preoperative administration of
antibiotics have significantly reduced the frequency of peri-
operative infections4,5.

While we often take great care in addressing factors that
are perceived as readily modifiable, other factors may perhaps
be overlooked, be thought to be uncontrollable, or be taken for
granted as already being ideal. Specifically, the absolute sterility
of surgical trays and the instruments that they contain is often
assumed. Additionally, the contribution of operating-room air
quality to surgical infection rates is generally considered to be
minimal or perhaps even inconsequential given the routine use
of positive or laminar air-flow systems.

The purposes of this study were (1) to determine the time
to first contamination and the rate of time-dependent con-

tamination of opened sterile trays in a controlled operating-
room environment, (2) to examine the effect of a simple model
for operating-room traffic on this rate of contamination, and
(3) to assess the results of a relatively simple intervention on the
sterility of opened sterile trays. Our hypothesis was that bac-
terial contamination of opened sterile trays increases in a time-
dependent manner. Additionally, we expected that traffic in the
operating room would further increase the contamination rate
compared with the baseline exposure, whereas covering the
trays with a sterile towel would decrease the rate of contamination.

Materials and Methods

Forty-five sterile trays were opened in a positive-air-flow
operating room. The study was performed during routine

daytime operating hours on two consecutive weekdays. The
trays were randomly assigned to one of three groups. All trays
were opened with use of sterile technique and were exposed for
four hours. Culture specimens were obtained from the trays
immediately after opening and every thirty minutes thereafter
for the four-hour study period.

Group 1 consisted of fifteen trays that were opened and
left uncovered in a locked operating room, with the doors
remaining closed for the entire study period. Group 2 was
identical to Group 1 with the addition of single-person traffic
flowing in and out of the operating room every ten minutes
from a nonsterile corridor. The individual would enter the
room, walk briskly next to the trays, and then leave. Group 3
consisted of fifteen trays that were opened, covered immedi-
ately with a sterile surgical towel, and then left in a locked
operating room without traffic. The culture specimens from

TABLE I Culture Results According to Group
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*Two trays were eliminated because they were found to be con-
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the four-hour testing period. All that can be said of Group-3 trays is that the point estimate
of the mean time to contamination was greater than four hours.
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4.- Asepsia
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Grupo1	y	2:	3	contaminadas	inmediato	post	apertura.
30	min:	4%/1	hora:	15%/2	horas:	22%/3	horas:	26%/>4	horas:	30%.
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5.- Técnica	quirúrgica

Técnica
quirúrgica

T
Ø Cada	infección analizar	con	
equipo	quirúrgico.

Ø Reuniones	generales

Ø Indicadores	equipo	quirúrgico	o	
seleccionar	un	cirugía	representativa.
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6.- Aseo

Aseo

A
ü Personal	capacitado

ü Énfasis	horizontal.

ü Limpieza	rejillas

üAseo	terminal

ü Limpieza	de	los	insumos	de	aseo
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DAMP DUSTING   

• Visually inspect the OR for cleanliness before case 
carts, supplies, and equipment are brought into 
the room.

• Damp dust all horizontal surfaces in the OR 
(furniture, surgical lights, booms, equipment) 
before the first scheduled surgical or other 
invasive procedure of the day.

• Complete damp dusting of the OR before case 
carts, supplies, and equipment are brought into 
the room.

• Use a clean, low-linting cloth moistened with an 
EPA-registered hospital-grade disinfectant to 
damp dust.

• Perform damp dusting methodically, from top  
to bottom. 

Dust is known to contain human skin and 
hair, fabric fibers, pollens, mold, fungi, 

insect parts, glove powder, and paper fibers. The 
purpose of damp dusting is to remove dust, not 
to perform surface disinfection, which is completed 
after each procedure and at terminal cleaning. 

PROVIDING A CLEAN ENVIRONMENT 
• Clean environmental surfaces with a detergent 

before disinfection, according to the 
manufacturers’ IFU.

• If the cleaning chemical is removed from the 
original container, label the secondary container 
with the chemical name, concentration, and 
expiration date.

• Apply and reapply disinfectants as needed, 
for the dwell time required to kill the targeted 
microorganism.

• Do not use spray and misting methods (spray 
bottle) to apply cleaning chemicals.

• Mop floors with damp or wet mops. Do not use 
dry methods of environmental cleaning (dusting, 
sweeping) in semi-restricted and restricted areas.

• Disinfect noncritical items (safety straps, 
positioning devices) after contact with the floor. 

• Change reusable cleaning materials after each use. 
• Discard disposable cleaning materials after each use.
• Do not return used cleaning materials (mop heads, 

cloths) to the cleaning solution container.
• Clean and disinfect equipment before it is brought 

into the semi-restricted area.
• Disassemble cleaning equipment according to 

manufacturers’ IFU. Clean, disinfect with an EPA-
registered disinfectant, and dry the equipment 
before storage and reuse. 

If surfaces are not cleaned and disinfected, 
microorganisms may persist in the 

environment and may contaminate the hands  
of perioperative personnel or be deposited  
on or near a patient if the organism is uplifted  
by air currents.
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ENHANCED CLEANING PROCEDURES 
• Follow enhanced environmental cleaning 

procedures on high-touch surfaces after care 
of patients who are infected or colonized with 
multidrug-resistant organisms.

• Clean and disinfect all high-touch objects, in 
addition to objects cleaned as part of routine 
cleaning, after the patient leaves the room or 
area (bay).

• In addition to standard precautions, wear a 
gown and gloves.

• Use an EPA-registered disinfectant that is 
effective against C difficile to clean following the 
care of patients diagnosed with or suspected of 
infection with C difficile.

• Restrict room access following the care of 
patients diagnosed with or suspected of 
infection with an airborne transmissible disease 
(tuberculosis) and following aerosolization 
activities (intubation, extubation, cough-
generating activities) of a droplet transmissible 
disease (influenza).

• Wear respiratory protection when entering the 
room before a complete air exchange occurs.

Having cleaning procedures in place for 
special cleaning situations guides personnel 

in cleaning the perioperative environment in an 
efficient and consistent manner. Enhanced 
environmental cleaning procedures are intended 
to decrease environmental contaminates on 
high-touch surfaces to prevent the spread of 
infections or outbreaks.

SCHEDULED CLEANING 
• Clean areas and items that are not terminally 

cleaned on an established schedule, including:
- clean and soiled storage areas
- sterile storage areas
- shelving and storage bins
- corridors, including stairwells and elevators
- walls and ceilings
- privacy curtains
- pneumatic tubes and carriers
- sterilizers and loading carts
- sterilizer service access rooms
- unrestricted areas lounges, waiting rooms, offices
- environmental services closets

• Clean ventilation ducts, including air vents and 
grilles, and change their filters as scheduled.

• Clean and disinfect linen chutes in the 
perioperative environment as scheduled.

• Clean and disinfect all refrigerators and ice 
machines in perioperative patient care areas  
as scheduled.

• Clean and disinfect sinks and wash basins, 
including eye wash stations as scheduled.

• Clean and disinfect aerators and faucets  
as scheduled.

Areas and equipment that are not cleaned 
according to a schedule may be missed 

during routine cleaning procedures and become 
environmental reservoirs for dust, debris, and 
microorganisms.
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POSTPROCEDURE CLEANING
• Clean and disinfect reusable noncritical, nonporous 

surfaces (mattress covers, pneumatic tourniquet 
cuffs, blood pressure cuffs) after each patient use.

• Discard single-use items after each patient use.
• Clean and disinfect high-touch objects after each 

patient use.
• Do not begin environmental cleaning, including 

trash and contaminated laundry removal, until the 
patient has left the area.

• Remove trash and used linen from the room.
• Clean and disinfect items that are used during 

patient care after each patient use, including
- anesthesia carts and equipment (IV poles,  

     IV pumps)
- anesthesia machines
- patient monitors
- OR beds 
- reusable table straps

• Clean and disinfect items that are used during a 
surgical or other invasive procedure, including
- OR bed attachments (arm boards, stirrups,  

     head rests)
- positioning devices (viscoelastic polymer rolls,   

     vacuum pack positioning devices)
- patient transfer devices (roll boards) 
- overhead procedure lights
- tables and Mayo stands
- mobile and fixed equipment

• Clean and disinfect the floors and walls of 
operating and procedure rooms after each surgical 
or other invasive procedure if soiled or potentially 
soiled (eg, by splash, splatter, or spray).

Reestablishing a clean environment after the 
patient leaves the area decreases the risk of 

cross-contamination and disease transmission.

TERMINAL CLEANING
• Terminally clean and disinfect perioperative areas 

daily when the areas are being used.
• Disinfect all floors in the perioperative and sterile 

processing areas.
• Terminally clean floors with either a wet vacuum or 

a single-use mop and a disinfectant.
• Clean from the cleanest to dirtiest areas of the floor.
• Disinfect floor surfaces at the perimeter of the room 

before floor surfaces in the center of the room. 
• Disinfect the entire floor surface, including areas 

under the OR bed and mobile equipment.
• Terminally clean and disinfect all exposed surfaces, 

including wheels and casters, of all items:
- anesthesia carts and equipment 
- anesthesia machines
- patient monitors
- OR bed and attachments
- reusable table straps
- positioning devices 
- patient transfer devices 
- overhead procedure lights
- tables and Mayo stands
- mobile and fixed equipment 
- storage cabinets, supply carts, and furniture
- light switches
- door handles and push plates
- telephones and mobile communication devices
- computer accessories (keyboard, mouse, 

     touch screen)
- chairs and stools
- trash and linen receptacles

Terminal cleaning and disinfection of the peri- 
operative environment decreases the number 

of pathogens and the amount of dust and debris.
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Métodos	estandarizados,	procesos
Uso	de	detergentes	previo	a	
desinfección

Decrece	nº	patógenosIncluir	ductos	ventilación

6.- Aseo
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Política	institucional

Protocolo de	ingreso	área	quirúrgica:	alumnos,	
becados,médicos	que	ingresen		como	staff.

Capacitación	programadas	bianual:	anestesiólogos,	EU,	
cirujanos,	auxiliar	anestesia,	Auxiliar	especializado	

pabellón.

Reunión	periódicas
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Titulo	Presentación“	Promoviendo	 la	integración nacional	y	aplicación	de	buenas	prácticas	“

Ø Estandarización	de	las	políticas	depende	de	la	cultura	de	seguridad	de	la	
institución	y	de	la	comunicación	efectiva.

Ø Mantener disciplina en prevención de infecciones por todos los miembros
del equipoes importante para el resultado del paciente.

Ø Las	medidas	con	evidencia	no	son	efectivas	sino	existe	disciplina.
Ø La	disciplina	se	debe	considerar	como	parte	de	la	Seguridad	del	paciente.

Conclusiones
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Muchas	gracias!!

Nuestro	trabajo	deja	huella
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