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Abstract

Until now, Poland did not have uniform national guidelines for the prevention of surgical site infections (SSI) in the area of 
perioperative nursing care. Key criteria for effective SSI prevention are included in the current CDC recommendations. 

The aim of this document is to address activities undertaken by surgical nurses with respect to SSI prevention on the basis 
of up-to-date and reliable research results. 

The document contains 15 recommendations for postoperative prevention of SSI and complements the study focusing on 
the preoperative period.

Integration of the recommendations into daily practice is expected to improve the quality of nursing care provided to pa-
tients, increase patient satisfaction with medical care and reduce costs. 

Key words: postoperative care, SSI prevention.

the same time the cheapest way of fighting antibiotic 
resistance is preventing and controlling infectious di-
seases and hospital-acquired infections, SSI included. 
The current recommendations issued by the Centre for 
Disease Control and Prevention (CDS) place an empha-
sis on the importance of several components in SSI pre-
vention. They include optimum preparation of patients 
for surgery, operative technique, compliance of medical 
personnel with principles of the aseptic technique, and 
comprehensive postoperative care [1-3].

Introduction

Recent years have seen an alarming increase in 
bacterial resistance to antibiotics. The observed ten-
dency restricts the possibility of effective treatment 
of hospital-acquired infections, including surgical site 
infections (SSI), and promotes the spreading of ho-
spital strains. Considering the circumstances, rational 
antibiotic use is advised on the one hand, and preven-
ting situations which require antibiotic therapy is re-
commended on the other. The most effective and at 
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Recommendation 1
The patient should be transported from the operating suite in a bed assigned 
to that patient in the hospital unit and provided with clean bedding.

Rationale

The postoperative period begins when the patient 
is taken over from the operating suite and transferred 
to the intensive care unit or surgical unit [4]. The bed 
assigned to the patient in the hospital unit is believed 
to be the safest and the most hygienic means of trans-
porting the patient between the unit and the operating 
suite. Patient trolleys or transfer stretchers require dis-
infection after each use. Transporting several patients 
using the same “contaminated” trolley is prohibited ac-
cording to the rules of prevention of hospital-acquired 
infections. Prior to the operative procedure, the patient 
should be transported in a clean bed to the operating 
suite air-lock, where the patient should be moved e.g. 

to a mobile operating table or a clean bed, and trans-
ferred to the top of the operating table in compliance 
with operating suite standards. For planned proce-
dures, wheeling the bed to the operating room directly 
from the hospital unit is prohibited. There is a set of 
patient transfer rules that must be followed in the op-
erating suite [5, 6]. 

Practical implications

The patient is transported back from the operating 
suite to the unit in a clean bed and in compliance with 
the applicable procedure.

Rationale

A decrease in body temperature during and after 
operative procedures is linked to a  delay in wound 
healing [7, 8]. Hypothermia leads to tissue hypoxia 
and elevates the risk of SSI [5, 6]. The incidence of 
SSI at the body temperature of 34°C was 19%, com-
pared to 6% in patients with normal body temperature 
(36.6°C). The authors state that perioperative warm-
ing applied e.g. in mastectomy patients was shown to 
have a similar efficacy in SSI prevention as antibiotic 
prophylaxis [6].

The highest drop in body temperature is usually ob-
served for approximately one hour after surgery. During 
that time, heat loss should be prevented e.g. by cov-
ering the patient with an additional blanket, warming 
up infusion fluids to 37°C and ensuring optimum mi-
croclimate in the patient room, including the ambient 
temperature of approx. 21°C [4, 9]. If chills occur, the 

administration of oxygen therapy should be considered 
[4, 5, 10].

Practical implications

The patient is transported from the operating suite 
to the unit in a heated bed and covered with an addi-
tional blanket. In the unit, the attending nurse monitors 
the patient’s body temperature and behaviour, checks 
skin colour and warmth, and measures pulse and blood 
pressure. The nurse also makes sure that the humidity 
in the patient room is 60%, and the ambient temper-
ature is within the range of 21°C-24°C. If the patient’s 
body temperature is 35°C, the nurse applies forced air 
heating, electric warming pads or heating blankets, 
and dresses the patient in cotton socks. Infusion fluids 
should be warmed to 37°C, and irrigation fluids to 38-
40°C, during their administration.

Recommendation 2
Hypothermia should be prevented both during the transport of the 
patient and in the immediate postoperative period. 
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Rationale

Clean postoperative wounds are typically closed 
using surgical thread, staples and occasionally tissue 
adhesive, and then protected with a  sterile dressing 
[14, 15]. Dry dressings are the most commonly used 
type. They are composed of a gauze or non-woven fab-
ric pad, or a compress with an absorbent core, and are 
secured to the skin using a standard surgical adhesive 
bandage (e.g. made of a non-woven fabric). Postopera-
tive wound dressing is applied primarily to provide the 
wound with a protective barrier against contamination, 
infection, injury, etc., and to absorb exudate and secre-
tions. Wound dressing performs the functions listed 
above at least until epidermal continuity is restored, i.e. 
for ca. 48 hours postoperatively in the case of wounds 
healing by primary intention [15, 16]. The epidermis 
closes the entry portal for potential infections, and pro-

tects the wound from external factors including con-
taminants but also air (e.g. exposure during dressing 
changes), water (e.g. exposure during bathing) and 
others [17]. In practice, due to various reasons, wounds 
are covered for a longer period, e.g. until the removal 
of sutures. 

According to recommendations issued by NICE (Na-
tional Institute for Health and Care Excellence) [10] and 
CDC [2,18], wounds which heal without any complica-
tions do not require longer use of dressings. The study 
[19] comparing the effects of covering postoperative 
wounds with gauze dressings until postoperative day 
7 and until postoperative day 2 did not demonstrate 
statistically significant differences in the incidence of 
infectious complications. Gauze dressings in both stud-
ied groups were changed once daily. The evaluation 
comprised exclusively clean surgical wounds closed by 

Recommendation 4
Postoperative wounds closed by primary sutures should be protected with 
a sterile dressing for a minimum of 24-48 hours.

Recommendation 3
Optimal glycaemic control should be ensured in all patients.

Rationale

Diabetes has been shown to cause a two- or even 
three-fold increase in the risk of SSI and infection-re-
lated complications. The likelihood rises together with 
an increase in hyperglycaemia in the perioperative peri-
od. According to CDC guidelines, the level of post-meal 
glycaemia before a procedure should be maintained at 
< 200 mg/dl [2]. The American Diabetes Association 
(ADA) proposes the following optimum parameters 
before a procedure: glycosylated haemoglobin HbA

1c < 
7%, average pre-meal glucose level of 90-130 mg/dl, 
and post-meal glucose level < 180 mg/dl [11]. In order 
to achieve appropriate metabolic control and optimize 
biochemical parameters, the Polish Diabetes Associa-
tion recommends the admission of diabetic patients 
ca. 2-3 days prior to the planned operative procedure 
[2, 12].

A mild postoperative increase in blood glucose lev-
el above the normal physiological limit is an element 
of the body’s natural metabolic response to injury, and 
occurs independently of coexisting diabetes. This is fol-

lowed by the release of proinflammatory cytokines and 
an increased susceptibility to infection [10]. Effective 
control and maintenance of appropriate blood glucose 
levels both pre- and postoperatively reduces the risk of 
SSI. According to recommendations issued by the Pol-
ish Diabetes Association, the optimum glycaemia range 
in diabetic patients until normal nutrition is resumed is 
100-180 mg/dl [12]. Maintaining similar glycaemia val-
ues is also recommended in non-diabetic patients. For 
example, the Portland Protocol recommends 100-150 
mg/dl as the optimum glycaemia range after cardiac 
surgery [13]. 

Practical implications

The attending nurse constantly monitors and meas-
ures the patient’s blood glucose level to ensure early 
detection of symptoms of hyper- and hypoglycaemia. In 
the event of metabolic disorders, the nurse cooperates 
with the medical team in diagnostic and therapeutic 
interventions.
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Rationale

Facilities with less than 10 bacterial cells per 1 m3 

of air are considered safe to the patient [20]. Medical 
areas can be divided into four sanitary zones. Patient 
rooms are classified as zone II (“general medical clean-
liness”), whereas surgery rooms and wound dressing 
rooms are considered zone III (“variable cleanliness”) 
areas. The zones demonstrate varying levels of path-
ogenic contamination and require different sanitary 
procedures. The primary sanitary procedure in zone II is 
washing, and in zone III – washing combined with disin-
fection. In order to contain the spreading of pathogenic 
microorganisms, it is crucial to use effective washing 
and disinfecting agents, and ensure strict adherence to 
the sanitary regime. Changing wound dressings in the 

surgery room makes it possible to eliminate potential 
sources of wound infection including patient environ-
ment in the patient room, other patients and their en-
vironment, and contaminated air. In addition, it shuts 
down routes of infection by performing disinfection of 
facilities between wound dressing changes in consec-
utive patients. Minimizing the risk of infection requires 
the separation of clean and septic procedures [21-23].

Practical implications

Changes of wound dressing should be performed in 
aseptic conditions.

Recommendation 5
Postoperative wound dressings should be changed in a facility with 
a microbiologically safe environment.

primary sutures and dressed with sterile gauze. A sys-
tematic review of literature [15] showed that both ear-
ly (within 48 hours after surgery) and late (beyond 48 
hours after surgery) uncovering of the wound had no 
significant effect on the risk of surgical site infection. 
A 30-day follow-up period failed to identify significant 
differences between the early and delayed dressing 
removal groups in the incidence of superficial surgical 
site infections, separation of wound margins and dehis-
cence, and other local complications.

However, it is emphasized that early removal of gauze 
dressing is a cost-efficient approach, as it cuts costs of 
materials, reduces total nursing time and shortens the 
period of hospitalization [15, 19]. The authors of the 
study [19] also claim that early removal of wound dress-
ing encourages patients to perform hygienic care and ac-
celerates their postoperative activation. Infected wounds 
and wounds at a high risk of infection should be man-

aged in accordance with recommendations developed by 
the Polish Wound Management Association [17].

Practical implications

Wounds closed by primary sutures should be pro-
tected by a  sterile dressing for approx. 48 hours af-
ter the operative procedure. The decision to remove 
a wound dressing should be made on a case-by-case 
basis, taking into account clinical and economic factors, 
and patient comfort. 

A  longer period of wound dressing can be consid-
ered in the case of wounds healing by secondary inten-
tion, complicated, infected and/or at a risk of infection. 
It may also be necessary to leave the wound dressing 
for longer periods due to the use of topical medicines 
or specialist and antibacterial dressing types.
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Recommendation 6
Postoperative wound management with specialist surgical dressings 
should be considered in patients at an increased risk of SSI.

Rationale

A review of five randomized controlled clinical tri-
als conducted by NICE in 2008 [24] did not reveal sta-
tistically significant correlations between the risk of 
SSI and the type of dressing. Similarly, review studies 
including Cochrane [25] in 2011, and the review per-
formed in 2012 [26], failed to provide evidence for the 
superiority of any particular simple dressings in SSI 
prevention. It must be noted, however, that the results 
of individual studies were interpreted cautiously due to 
a small number of patients in the study groups, and the 
risk of statistical error. A  limitation in the generaliza-
tion of conclusions was the fact that they referred to 
the analysis of wounds demonstrating varying degrees 
of microbiological cleanliness, the application of differ-
ent regimens of antibiotic prophylaxis and other fac-
tors [25, 26]. The authors of the study [26] stress that 
only a few studies showed the superiority of selected 
specialist dressings (e.g. PU membranes, hydrocolloid 
dressings) over standard gauze compresses. One study 
observed significant differences in the incidence of SSI 
involving superficial tissues in wounds dressed with PU 
and gas dressings [27]. Significant differences were ob-
served rather in the effect on the risk of non-infectious 
complications such as atraumaticity, better tolerance 
by the patient and pain relief [26]. No differences were 
found with respect to the incidence of deep and organ 
infections.

Recent years have seen the introduction of new-gen-
eration specialist postoperative dressings into surgical 
practice [11, 28, 29]. They differ from the first specialist 
dressings (e.g. hydrocolloids, PU membranes) in their 
design which combines the characteristics of several 
different material layers. The layer which is in direct 
contact with the wound has absorbent properties, and 
the outer layer has occlusive properties, and secures 
the dressing. Specialist surgical dressings ensure that 
wounds heal in the optimal moist environment, with-
out the formation of a scab, which has so far been in-
dicated mainly in the healing of chronic wounds. Sev-
eral prospective randomized clinical trials have shown 
their favourable effect on the process of postopera-

tive wound healing [11, 28-30]. The study [11], which 
was conducted in a  group of over 400 patients with 
clean surgical wounds after planned operative proce-
dures, compared a  specialist surgical dressing made 
of a non-permeable PU membrane and an absorbent 
layer with a traditional gauze compress. The risk of SSI 
was found to be significantly lower in wounds dressed 
with specialist dressings. The group using specialist 
wound dressings had a significantly lower incidence of 
superficial wound infections (1.4% vs 6.6%), blistering 
around the wound (2.3% vs 8.7%) and local erythema 
(2.8% vs 12.2%) than the group in which wounds were 
managed with gauze dressings. Another study [28, 29] 
comprised a  total of 428 patients after orthopaedic 
procedures (hip and knee arthoplasty). A comparison of 
two methods of postoperative wound dressing demon-
strated the superiority of the specialist dressing (based 
on the Jubilee method) over the standard gauze-based 
dressing. 

An example of specialist surgical dressings are ma-
terials based on the Jubilee method which combine the 
Hydrofiber® technology and a hydrocolloid into a single 
dressing. The central part is an absorbent hydrofibre 
core reinforced with nylon, directly covering the surgical 
incision site. The hydrocolloid layer secures the dress-
ing in place, and the outer membrane is an effective 
barrier preventing pathogen entry. Watertight proper-
ties allow the bathing and hydrotherapy of patients in 
the immediate postoperative period. In addition, the 
dressing facilitates effective patient rehabilitation and 
activation. Being elastic and adjustable to the wound 
(e.g. on an extremity, in a joint area), it ensures unim-
paired mobility of patients. Specialist surgical dressings 
are designed for surgical wounds managed by primary 
closure, and in patients at a risk of SSI [28-30]. 

Practical implications 

The preferred method of managing postoperative 
wounds in patients with multiple local and systemic 
risk factors for SSI are specialist surgical dressings.
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Rationale

Aseptic non-touch technique (ANTT) is recom-
mended during changes of wound dressings and when 
handling drain entry sites in order to prevent micro-
organisms on the personnel’s hands, surfaces and 
instruments from being introduced into the wound 
[10]. ANTT is currently the standard method in the ma-
jority of surgical procedures associated with a  risk of 
infection, e.g. catheterization and vascular access pro-
cedures, or postoperative wound care. ANTT is based 
on the identification of “key parts and key sites”, i.e. 
elements which must be protected from touching and 
microbiological contamination during surgical activ-
ities. Key parts refer to pieces of equipment (instru-
ments, dressing kits) which come into direct contact 
with the patient (grasping ends of forceps, scalpel 
blade, contact layer of dressings), whereas key sites are 
susceptible areas on the patient’s body, e.g. the post-
operative wound. In practice, ANTT also comprises hy-
gienic washing and disinfection of hands, preparation 
of a sterile area for medical equipment and materials, 
and compliance with the appropriate sequence of ac-
tivities during wound dressing changes [31]. Consecu-
tive stages involved in ANTT-based change of dressing 
in clean postoperative wounds in the surgery room are 
described in Annex 1.

The aseptic non-touch technique is also mandatory 
during every surgical procedure performed within the 

vascular access site, e.g. cannulation of veins (periph-
eral, central) or arteries, connection of transfusion sets, 
administration of medicines, changes of wound dress-
ing and cannula removal [32, 33]. Critical parts that 
must be considered while applying ANTT include line/
cannula entry after disconnecting the luer-lock or the 
transfusion set, syringe tip and entry of the transfu-
sion set connected to the line. Principles of care and 
prevention of septic complications related to vascular 
access are listed in the table included in Annex 2. All 
activities connected with the monitoring, placement, 
replacement and maintenance of vascular lines must 
always be entered in appropriate medical records.

Practical implications

Familiarity with the aseptic non-touch technique 
(ANTT) and its incorporation in the form of a standard 
followed e.g. during changes of dressing, vein cannu-
lation and maintenance of vascular access sites, can 
significantly lower the incidence of healthcare-associ-
ated infections, SSI included. A necessary prerequisite 
for the effective implementation of ANTT requires a pe-
riodic procedure to verify correct application (auditing).

Following ANTT rules during changes of postoper-
ative wound dressings can significantly reduce the in-
cidence of SSI. The charge nurse or coordinating nurse 
should periodically check ANTT compliance.

Recommendation 7
Aseptic non-touch technique is recommended for changing postoperative 
wound dressings.

Rationale

A sufficient procedure for managing wounds with-
out signs of infection is physical cleaning with an 
aqueous solution, e.g. of an antimicrobial cleansing 
agent (“lavaseptic”) without medicinal substances [10, 
34]. Both NICE and the Polish Wound Management 
Association (PTLR) recommend using sterile saline 
[10,17,34], Ringer’s solution or multi-electrolyte fluid 
[34] for cleaning primarily healing wounds after oper-

ative procedures (usually for 48 hours). Their activity 
is sufficient for the mechanical removal of pathogens, 
excess blood and exudate, as well as necrotic tissues, 
from the wound and its surrounding area. Maintaining 
the wound in a hygienic condition also has a favourable 
effect on the patient’s general well-being [10].

Products with a  topical antimicrobial activity in-
clude lavaseptics (e.g. aqueous solution of octenidine 
dihydrochloride) and antiseptics. Lavaseptics work by 
cleaning the wound and physically eradicating as many 

Recommendation 8
Primarily healing wounds should be physically cleaned with sterile saline, 
without routine use of antibacterial agents.
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Rationale

Microbiological testing should be performed only if 
signs of wound infection are identified or the process 
of wound healing is delayed, and in particular:
•	 when antibiotic therapy is necessary,
•	 in more severe infections,
•	 in cases of suspected infection with a drug-resistant 

microorganism (patients with a  history of multiple 
hospitalizations or treatment in hospital units at 
a high risk of infection with multidrug resistant mi-
croorganisms),

•	 in patients who are allergic to first-line antibiotics 
recommended in the empiric therapy of SSI [37].
Classic microbiological methods (direct slide, cul-

ture, antibiogram) are of key importance in deciding 
on the introduction of antibiotic therapy, but are only 
useful if the physician and microbiologist cooperate 
and properly address the problem at hand [38]. Irre-
spective of the type of microbiological test (qualitative 
test – usually a swab, quantitative – biopsy specimen), 
the wound should be cleaned before the collection of 
material for testing, and the collected sample should be 
properly protected. If a sample cannot be delivered to 

a microbiological laboratory promptly after collection, it 
should be placed on a transport medium [37, 39, 40]. 
Methods applied in the microbiological diagnostics of 
SSI include [39, 41-44]:
1) Microscopic examination – Gram-stained direct slide,

•		time	until	result:	10-30	minutes	from	the	start	of	
slide preparation,
–  qualitative test: type of material: wound swab, 

pus, wound aspirate (fluid), tissue fragment,
–  correlates with culture results if the microbial 

count is minimum 105 cfu/g of tissue (cfu – col-
ony-forming units) or mm3 of pus; useful espe-
cially in infections of clean mono-aetiological 
wounds; sensitivity: 38%, specificity: 90%.

2) Culture: 
•		time	until	result:	24-48	hours	from	the	start	of	cul-

ture, 2-5 days for cultures of anaerobic bacteria,
•		qualitative/semi-quantitative	test:

–  type of material: swab from the margins and 
centre of the wound, pus, tissue fragment, 
blood (if generalized infection is suspected),

–  suitable when there are signs of wound infection 
and/or inhibition of wound healing; the method 
is simple, inexpensive and non-invasive; allows 

Recommendation 9
Microbiological evaluation is advisable in patients with symptoms of 
infection or inhibition of the process of wound healing. Samples for 
microbiological tests should be collected after thorough cleaning of the 
wound using two swab sticks.

Table 1. Stages of wound infection [38] 

Progression of the clinical problem

Contamination Colonization Critical coloniza-
tion (no signs of 
infection and/or 
inflammation)

Localized infection Spread of infection Generalized infec-
tion

Vigilance required Intervention required

pathogens as possible. In contrast, antiseptics are ap-
plied to eradicate and inhabit the growth of pathogens 
colonizing or infecting the wound [34]. Using the prod-
ucts listed above is beneficial in patients at a  risk of 
SSI, with wounds that are contaminated and at a risk 
of infection [34-36]. The application of antimicrobial 
products in SSI treatment should conform to the cur-
rent recommendations, e.g. issued by the Polish Wound 
Management Association [34]. 

Practical implications

A sufficient procedure for cleaning primarily healing 
wounds involves sterile saline, Ringer’s solution or mul-
ti-electrolyte fluid. Products containing an active anti-
microbial agent are used for cleaning wounds which 
are infected or at a risk of infection.
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the detection of potential pathogens and eval-
uation of microbial diversity (index of wound 
bacterial load),

–  positive blood culture is indicative of infection 
spread, particularly if the same pathogen spe-
cies is isolated from the wound culture,

•		quantitative	test	(cfu/g	of	tissue	or	mm3 of pus):
–  type of material: wound biopsy specimen,
–  allows the differentiation between contamina-

tion and colonization/infection; the method is 
invasive, potentially traumatic to the patient, 
and time-consuming.

Practical implications

The nurse collects appropriate material for micro-
biological tests to isolate the aetiological factor under-
lying the infection and determine microbial sensitivity 
to antibiotics. The methods of material collection, pres-
ervation and transport must be arranged with the mi-
crobiological laboratory. A  close cooperation between 
microbiologists and physicians makes it possible to 
correctly interpret microbiological findings, ensuring 
rapid and effective administration of targeted antibi-
otic therapy.

Rationale

Patients may be reluctant to take a  whole-body 
bath, as they are concerned about the irritant effect of 
water or soap on the skin, and maceration of the wound 
area. Bearing in mind the risk of local complications 
and healing disorders, it is usually recommended to 
keep the wound completely dry and refrain from taking 
a whole-body bath until the second postoperative day 
or later [16]. In extreme cases, it may be advisable to 
avoid taking a bath or getting the wound wet for several 
(up to a dozen) days until the removal of wound dress-
ing or sutures. Numerous studies have found that an 
early postoperative shower does not increase the risk of 
wound infection and does not interfere with the healing 
process [16, 17, 45].

A  study performed in a  group of patients after 
a planned operative procedure within the foot and an-
kle who were advised to have a daily shower during 
the first postoperative check-up found no significant 
effect of showering on the frequency and severity of 
infectious complications. The patients showered in 
tap water and used regular soap, but avoided inten-
tional wetting and immersion of the operated foot in 
water. The first exposure of the wound to water took 
place on average four days after the operation [45]. 
Similar results were obtained in a  group of diabetic 
patients [46].

A review of studies [15, 13] demonstrates that pa-
tients can take a  shower or a  whole-body bath on 
their own as early as 12 hours after the operative 
procedure or earlier, as long as their general well-being 
and overall physical and mental condition allow. Expos-
ing the wound, even during the first two postoperative 
days, by removing the dressing and wetting the wound 

during hygienic procedures does not contribute to an 
increase in SSI risk [16, 17, 45]. 

Patients in the immediate postoperative period 
should follow several principles when taking a shower 
or a bath: 
•	 Remove the gauze dressing from the wound directly 

before taking a  bath; only dressings made of wa-
ter-resistant materials (e.g. specialist surgical dres-
sings) can be left on the wound.

•	 The optimum temperature of shower/bath water is 
approx. 37 oC. Adding substances with proven an-
tibacterial and antifungal effectiveness (e.g. octe-
nidine hydrochloride, and other antiseptics with 
scientifically proven biocidal effectiveness) is recom-
mended.

•	 Use gentle washing agents: liquid soaps/body wash 
gels with an acidic pH or baby cosmetics. Do not use 
washing agents containing cosmetic colourants, pre-
servatives, aromatic substances or hard potassium 
soap due to high pH and skin-drying properties.

•	 Wash the wound area with a  single-use washing 
mitt (use a  different one than the one used for 
body washing) or with a hand. Multiple use spon-
ges are contraindicated, as they are reservoirs of 
pathogens, exfoliated epidermal cells, dust and 
contaminants.

•	 Avoid intentional wetting of the wound and other 
forms of prolonged body immersion in water. If the 
patient does not use water-resistant wound dres-
sings, taking a bath, swimming in a pool or hydrothe-
rapy should not be used until the wound is healed.

•	 Dry the wound area gently and thoroughly using 
a disposable towel or a regular towel dedicated only 
for this purpose.

Recommendation 10
Post-operative patients should be encouraged to take a shower or whole-
body bath early after surgery.
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Protect the wound with a sterile dressing.

Practical implications

Hygienic activities performed by the patient in the 
early postoperative period prevent the accumulation of 

perspiration and dirt on the patient’s body and in the 
wound area. A shower or a bath in running water gives 
many patients a  greater sense of comfort and clean-
liness than bedside washing. Also, early activation of 
the patient reduces the risk of developing other post-
operative complications and improves the patient’s in-
dependence in self-care.

Rationale

Adherence to good hand hygiene by medical per-
sonnel is one of the most important practices prevent-
ing the spread of hospital-acquired infections [47]. The 
WHO Guidelines on Hand Hygiene in Health Care [48] 
state that hand contamination by medical personnel is 
the most common route of transmission of hospital-ac-
quired infections. Many clinical studies have demon-
strated that the hands of medical personnel play an im-
portant role in the transmission of pathogens between 
patients or between the environment of the hospital 
unit and the patient [23, 49]. Compliance with the pro-
cedure of hygienic washing and disinfection of hands 
by members of medical personnel is one of their main 
duties in patient care. It is also one of patients’ funda-
mental rights. 

Medical personnel is obliged to follow the proce-
dure of hygienic hand washing according to the PN-EN 
1499 standard, and the procedure of hygienic hand dis-
infection by rubbing a disinfecting agent in conformity 
with the PN-EN 1500 standard. The method of hand 
washing and disinfection developed by G.A.J. Ayliff ap-
plies to all medical professionals [47].

Hand washing and disinfection should not be 
performed concurrently. Hand disinfection with al-
cohol-based products, preceded each time by hand 
washing, increases the risk of skin irritations, and im-
proper hand drying prior to disinfection may decrease 
the effectiveness of the antiseptic agent [50, 51]. WHO 
guidelines for hand hygiene [49, 52]:
I. Hand washing indications:

1. when visibly dirty, 
2.  if a patient has been diagnosed with an infection 

caused by Clostridium difficile because an alco-

hol-based agent is not effective in the eradica-
tion of spores.

II. Hand disinfection indications:
1.  before contact with the patient,
2.  before a clean/aseptic procedure (e.g. change of 

dressing on a postoperative wound),
3.  after exposure to body fluids/infected material,
4.  after contact with the patient,
5.  after contact with the vicinity of the patient.
When adopting its Guidelines on Hand Hygiene in 

Health Care. First Global Patient Safety Challenge „Clean 
Care is Safer Care”) [48], WHO stressed that hand hy-
giene is the basic factor ensuring the safe care of pa-
tients.

Practical implications

1.  A  hygienic hand washing station is equipped with 
a no-touch dispenser (elbow- or photocell-activated) 
for soap and disinfectant, a  paper-towel dispenser 
and a container for used towels.

2.  No-touch washbasin fittings in the surgery room.
3.  Suitable preparation of the hands of medical person-

nel for work: short natural nails, no nail polish, no 
hand jewellery, short-sleeved clothing, irritation- and 
injury-free skin, etc.

4.  Hand disinfectant available in every point of care 
(surgery room, patient room, surgical cart, etc.).

5.  The hand and disinfection agent must be approved 
by the personnel.

6.  To reduce the risk of skin irritation caused by fre-
quent hand decontamination, the personnel should 
regularly use skin care preparations.

Recommendation 11
Patient care requires compliance with the rules of hand hygiene.
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Rationale

Caring for patients with postoperative wounds 
should involve a  number of aspects related to hand 
hygiene which are recommended by WHO and CDC 
[18, 47, 48, 53]. Experts point out the importance 
of five steps to hand hygiene in healthcare centres. 
They note that washing hands before and after a pro-
cedure (e.g. change of wound dressing) is not a  suf-
ficient procedure, and it is necessary to adhere to all 
key moments in maintaining good hand hygiene [48]. 
Hygienic washing and disinfection of hands should be 
performed in the so-called point of care, i.e. location 
in which a procedure is carried out or a care delivery 
takes place, immediately after its completion [53, 47, 
48]. No key moments referred to above should be ig-
nored or adjourned, even after contact with seemingly 
“harmless” and non-contaminated materials, e.g. bed 
linen, patient gowns, bedside furniture or equipment 
in the patient room [48]. Hospital pathogen strains 
are found not only in infected and draining wounds, 
but they also frequently colonize areas of normal, in-

tact patient skin. Natural exfoliation of the epidermis 
containing live microorganisms causes contamination 
of all objects in the immediate vicinity of patients. The 
hands and the gloves of medical personnel can be con-
taminated e.g. with Gram-negative rods, Gram-positive 
bacteria including Staphylococcus aureus, enterococci 
or Clostridium difficile bacteria even after performing 
“clean procedures” or simply touching the skin of hos-
pitalized patients [48, 54].

Practical implications 

Hand disinfection should be performed next to the 
patient in the point of care, i.e. at a distance not ex-
ceeding 1.5 m. After patient contact, pathogens are 
able to survive on the hands of the personnel for 2-60 
minutes. The lack of disinfection after a procedure and/
or between consecutive patients results in the trans-
mission of pathogens. A  convenient solution can be 
portable dispensers with a hand disinfectant.

Recommendation 12
Hygienic washing or disinfection of hands should preferably be performed 
in the so-called point of care, i.e. the location in which a procedure is 
carried out or care delivery takes place.

Rationale

The conditions for effective hand hygiene corrobo-
rated by results of scientific research are set out in rec-
ommendations issued by CDC and WHO (Annex no. 4)  
[47, 48]. In order to improve the quality of patient care 
and safety, all medical sector professionals are encour-
aged to implement the programme developed by WHO 
[48], consistently adhere to all recommendations, en-
sure ongoing monitoring and supervision of effective 
hand hygiene, and hold regular trainings on the topic, 
both for the medical profession and for the society at 

large. It is also important to draw attention to the Glob-
al Handwashing Day, a global social educational initi-
ative founded by UNICEF which has been celebrated 
annually on 15 October for a decade.

Practical implications 

The recommendation prepared by WHO for the 
hand hygiene programme guarantees and supports the 
implementation process in all healthcare centres.

Recommendation 13
The standard procedure of hygienic hand washing should be performed 
according to the PN-EN 1499, and the standard procedure of hygienic 
hand disinfection by rubbing a disinfectant based on the PN-EN 1500 
standard.
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Rationale

Elements of strategic activities aimed at reducing 
the risk of surgical site infections include monitoring 
and recording of infections. Ongoing monitoring pro-
vides actual information about the incidence of SSI 
and dominant aetiological factors, and makes it pos-
sible to control the epidemiological condition of the 
hospital and its units [55]. An increase in the duration 
of active monitoring has been shown to be correlated 
with a decreasing tendency for SSI indices. In practice, 
the most effective solution, demonstrating a sensitivi-
ty level of up to 95%, is the Active Monitoring System 
which was developed and first implemented by the Pol-
ish Society of Hospital Infections in 2001. In addition 
to other components, the System currently comprises 
detection, qualification and recording of hospital-ac-
quired infections performed e.g. by an epidemiological 
nurse. Collected data are periodically examined by the 
Infection Control Team [3, 55, 56]. They include, among 
others, systematic reviews of medical documentation 
(fever charts, medical order sheets, results of microbi-
ological tests). An important element of monitoring is 
daily inspection and direct observation of the wound. 
Particularly close attention should be paid to the most 
subtle changes occurring at the stage of critical coloni-
zation which precedes a symptomatic infection. Critical 
colonization is defined by the Expert Team of the Polish 

Wound Management Association (PTLR) as a condition 
linked to the growth of a large number of bacteria de-
laying the process of wound healing, occasionally caus-
ing severe pain but not yet involving strong immune 
activation of the body [34]. Detecting the first symp-
toms of infection requires close monitoring of the pro-
gression of the healing process by a nurse. SSI usually 
manifest themselves as local redness, escalating pain, 
swelling, local increase in tissue temperature and pres-
ence of a purulent exudate [18, 34, 55, 57]. In some pa-
tients, local symptoms are very minor, but generalized 
symptoms of infection (e.g. increase in inflammatory 
markers, fever, septic state) escalate very rapidly [58]. 
Also, nursing personnel may expect an atypical clinical 
course and mild symptoms of SSI in patients with im-
paired immunity including diabetics, obese and elderly 
patients [34, 57].

Practical implications

The dressing nurse and attending nurse are re-
sponsible for the daily monitoring of patients with 
postoperative wounds, and for documenting results 
of monitoring and measurements. Early detection of 
local infections allows prompt administration of treat-
ment. 

Recommendation 14
Patients should be monitored with a focus on early identification of SSI 
throughout the entire period of hospitalization.

Rationale

A SSI-related increase in body temperature or fever 
usually does not occur until 3-4 days after an operative 
procedure or even later [34, 55, 57]. The same also applies 
to other symptoms of deep and organ infections, and to 
symptoms of implant-related infections. CDC guidelines 
require wounds of this type to be monitored for 30 days 
and in some cases even 90 days, which means that pa-
tients must be followed up also after hospital discharge. 

Studies indicate that post-discharge monitoring makes 
it possible to identify significantly more SSI cases than 
monitoring performed during hospitalization (SSI index: 
2.61% vs 6.34%) [55]. In order to maintain the continuity 
of care post-discharge, patients should be provided with 
information about the principles of outpatient care, and 
instructed on how to act in the event of alarming symp-
toms in the wound area. Patient education with respect 
to post-discharge self-observation should take into ac-
count individual SSI aspects related to the specific type 

Recommendation 15
Education of patients in self-care and self-observation, as well as 
continuity of care with respect to SSI identification, should be ensured 
also after the hospitalization period.
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and nature of the procedure, e.g. risk of dehiscence after 
extensive abdominal procedures, symptoms of vascular 
prosthesis/stent graft infection, late pacemaker pock-
et infection or symptoms of endocarditis after cardiac 
surgery [18, 58]. Prior to hospital discharge, the nurse 
should provide the patient with easy-to-understand in-
formation (also written instructions) on how to care for 
the wound at home [58].

It is especially important to address aspects of hy-
giene and alert the patients to the need to follow a set 
of rules during changes of wound dressing:
•	 Wash hands thoroughly with warm water and soap 

before and after changing the dressing. 
•	 Prepare equipment and dressing materials accor-

ding to recommendations (if scissors will be used, 
disinfect and dry them beforehand).

•	 Wear protective gloves when changing the dressing 
by your own.

•	 Immediately discard contaminated waste, i.e. dres-
sing removed from the wound, gauze pads applied 
for cleaning the wound, used gloves, into a separate 
bag, secure the bag (e.g. by binding), and place in 
the waste bin.

•	 Clean the wound with a sterile gauze pad wetted in 
a  sterile 0.9% NaCl solution and cover the surface 
with a dry gauze compress (avoid touching the con-
tact side) and fix it to the skin, e.g. with an adhesive 
bandage (when using specialist dressings, follow the 
instructions adjusted to dressing type).

•	 Apply an antiseptic or antiseptic gauze pads only in 
the event of healing complications.

•	 Do not apply any medicinal products (e.g. ointments, 
creams, antibiotics) to the wound.

•	 Change the dressing once a day of more frequently, 
if the dressing becomes soiled or wetted, or deta-
ched from the skin (in the case of gauze compres-
ses) for a period specified in the discharge report; 
primarily healing wounds usually require dressing 
changes for two days after the procedure, unless the 
wound is in a  location that is irritated by clothing 
or exposed to sunlight, or early wound uncovering 
is not comfortable to the patient (in such cases, the 
duration of wound dressing should be set on an in-
dividual basis).

•	 Monitor the wound and the wound area for local si-
gns of infection; monitor well-being and check body 
temperature; if any alarming symptoms develop, 
make an appointment at the outpatient clinic.

Practical implications 

The nurse is responsible for instructing the patient 
and/or the patient’s family on how to handle the post-
operative wound at home and when a  consultation 
with a surgeon is necessary. Before the patient is dis-
charged home, the nurse evaluates the patient’s prepa-
ration for self-care and self-control, and provides the 
patient with written educational materials.
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Załączniki
Annex 1. Stages involved in ANTT-based change of dressing in clean postoperative wounds in the surgery room

Preparation of necessary equipment and dressing materials.

Movement/transfer of the patient from the patient room to the surgery room.

Hygienic disinfection of hands, putting on (non-sterile) gloves.

Patient preparation: 
– obtaining access to and exposing the wound area,
– assistance with assuming a comfortable body position,
– placement of a sterile surgical drape under the wound area.

Removal of “dirty” dressing from the wound and its disposal directly into a bag designated for contaminated waste (must be loca-
ted within a hand’s reach). 
Removal of gloves without touching contaminated surfaces.

Hygienic disinfection of hands after the removal of gloves.

Putting on (sterile) gloves.

Wound cleaning with a gauze pad
– moistened with sterile saline,
– following the rule of “one gauze pad, one stroke”.

Placement of a new dressing without touching its key parts which are in direct contact with the wound.

Disposal of used equipment and waste into appropriate bags/containers.
Removal of gloves.

Hygienic disinfection of hands after the removal of gloves.

Walking/transport of the patient back to the patient room.

Tidying up of the work site. 
Disinfection of working surfaces.

Washing and/or hygienic disinfection of hands.

Important: 
– sterile elements of the kit must only be used once; after use, they must be immediately disposed into the waste bag,
– sterile elements must not come into contact with non-sterile elements,
– only sterile materials/surfaces can be in contact with “key sites”, e.g. the wound surface.
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Annex 2. General rules of maintaining peripheral and central vascular access devices 

Maintenance aspects Peripheral cannula Central vascular line

Catheter placement (according 
to manufacturer’s instructions)

–  in a site that does not interfere with patient’s 
mobility and ensures optimum stability of the 
cannula in blood vessel

–  in surgery room or patient room

–  preferred site: subclavian area [59]
–  in operating room or appropriate surgery room 

with a suitable cleanliness regime

Hand hygiene –  washing or hygienic disinfection of hands be-
fore and after every procedure 

–  clean disposable gloves are recommended

–  washing or hygienic disinfection of hands be-
fore and after every procedure 

–  sterile disposable gloves are recommended

 Barrier measures –  aseptic no-touch technique is recommended
–  universal barrier measures including clean di-

sposable gloves
–  personal protective equipment: eye and face 

protection in situations involving risk of conta-
mination with blood/body fluids–  

–  aseptic no-touch technique is recommended
–  sterile uniform, sterile gloves, face mask and 

cap, and large drape covering the entire pa-
tient during catheter placement

–  personal protective equipment: eye and face 
protection in situations involving risk of conta-
mination with blood/body fluids

Skin preparation –  hair removal using surgical clipper, if necessary
–  skin antiseptic with a dedicated agent 

–  hair removal in the site of central catheter in-
sertion (using surgical clipper), if necessary

–  skin antiseptic 

Dressing –  preferably sterile transparent semi-permeable 
dressing to allow monitoring of the insertion 
site (to be changed at least every 7 days)

–  or non-woven dressing (to be changed at least 
every 48 hours)

–  skin antiseptic before placing a new dressing
–  antiseptic ointments, acetone and petroleum 

products should not be used 

–  sterile transparent semi-permeable dressing 
is recommended to allow monitoring of the 
insertion site (to be changed at least every  
7 days)

–  skin antiseptic during each change of dressing
–  antibacterial dressings should not be used in 

all patients on a routine basis
–  antiseptic ointments, acetone and petroleum 

products should not be applied to the vascular 
access site

Monitoring –  daily visual and tactile checks (through the 
dressing) for symptoms of inflammation 

–  checks to assess stability of cannula fixation

–  daily checks of insertion site for signs of in-
fection

–  check to assess cannula positioning and fixa-
tion 

Catheter replacement/removal Performed by a nurse:
–  No need to replace peripheral catheter more 

frequently than every 72-96 hours to reduce 
the risk of infection and phlebitis in adult pa-
tients.

–  Peripheral catheter must be removed in pa-
tients developing symptoms of phlebitis 
(warmth, tenderness, erythema or palpable 
venous cord), infection or catheter malfunc-
tion.

–  Peripheral catheters in children should not be 
replaced unless clinical indications occur.

Performed by a physician depending on indica-
tions:
–  Central catheters should not be replaced on 

a  routine basis as a means of preventing ca-
theter-related infections.

–  Catheter should be removed immediately 
when no longer needed.

–  Microbiological analysis of catheter tip should 
always be performed in cases of suspected in-
fection (based on the clinical picture).

Anticoagulation treatment Anticoagulation treatment should not be performed in patients from the general population on 
a routine basis as a means of reducing the risk of catheter-related infections [59]. 
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Annex 3. W.A.R. (Wounds At Risk) Scale [34] 

Risk class Definition W.A.R. points

I –  Acquired immunosuppressive disease (e.g. diabetes mellitus)
–  Acquired immune defect due to medical therapy (e.g. with cyclosporine, metho-

trexate, glucocorticoids or antibodies)
–  Solid tumour disease
–  Systemic haematological disease
–  Postsurgical wound healing disorder which results in (unplanned) secondary 

healing
–  Potentially heavily contaminated wounds (e.g. perineum, genitals)
–  Problematic hygienic conditions related to social or occupational environment
–  Patient age >80 years
–  Young age of patient (premature infants, babies, infants)
–  Wounds persisting for > 1 year
–  Wound dimensions of > 10 cm2

–  Chronic wounds of any aetiology having a depth of > 1.5 cm
–  Extended inpatient status >3 weeks

The presence of each risk factor 
adds 1 risk point (multiple responses 
are possible). The points are added.

II –  Severe acquired immune defects (e.g. HIV infection)
–  Heavily contaminated acute wounds
–  Bite, stab and gunshot wounds penetrating 1.5–3.5 cm

The presence of each risk factor adds 
2 risk points (multiple responses are 
possible). The points are added.

III –  Burn wounds with involvement of >15% BSA
–  Wounds that have a direct connection to organs or functional structures (e.g. 

including joints) or which contain foreign material
–  Severe congenital immune defects such as agammaglobulinaemia
–  Bite, stab and gunshot wounds penetrating > 3.5 cm

The presence of each risk factor adds 
3 risk points (multiple responses are 
possible). The points are added.

A score of ≥ 3 points indicates the presence of a wound at risk of infection. Consequently, suitable therapeutic measures must 
be undertaken [34]
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Annex 4. Recommendations for hygienic washing and disinfection of hands (based on CDC, WHO) [5, 47, 48]

Recommendation Rationale

Remove jewellery (finger rings, wedding rings, watches, bracelets) 
before beginning hygienic hand washing

Wearing rings facilitates colonization of skin on the hands with 
Gram-negative rods including Enterobacteriacea

Wear short-sleeved work clothes (long-sleeved garments – di-
sposable type only – are recommended in special circumstances, 
e.g. in patients who are infected or contaminated with biological 
material)

Wearing watches, bracelets and long-sleeved uniforms makes it 
more difficult to effectively decontaminate the skin on the hands 
and in the wrist area

Fingernails must be clipped short and clean The free edge of the nail plate has been shown to be colonized 
by coagulase-negative staphylococci, Gram-negative rods, cory-
nebacteria and yeast-like fungi

Do not wear nail polish –  Chipped nail polish, appliqués and protruding nail decorations 
prevent effective hand washing and disinfection, and increase 
bacterial colonization of the skin on the hands

–  Female healthcare workers wearing nail polish tend to avoid 
washing and disinfecting hands (disinfectants reduce the life-
span of nail polish)

Do not wear artificial fingernails (extenders) during work –  Focal infections (e.g. Klebsiela pneumoniae, Pseudomonas aeru-
ginosa) transmitted by artificial nail wearers have been iden-
tified

–  It is not possible to thoroughly disinfect the area where artificial 
nails are attached to the nail plate

When soiled with an organic material (faeces, blood, pus, vomit), 
clean the hands with a disposable antiseptic wipe and then pro-
ceed to washing/disinfecting

Moisten the hands with a little lukewarm water before applying 
the cleaning agent

–  The procedure facilitates foaming and even distribution of the 
cleaning agent on the hands

–  The cleaning agent is diluted, which reduces the risk of skin 
irritation

Apply a palmful of the cleaning or disinfecting agent in a cupped 
hand (approx. 3 ml, equivalent to 2 doses)

–  Two doses are necessary to obtain an appropriate amount of 
foam and complete all stages of hand washing (soap)

–  Two doses ensure that the entire surface of the hands is cove-
red and all stages of disinfection are completed (disinfecting 
agent)

–  A greater amount of the product (several doses) increases con-
sumption levels and costs without improving the effectiveness 
of the procedure

Observe hand washing and disinfection times defined in the EN 
1499 standard:
hygienic hand washing – 1 minute
hand rinsing – 15 seconds
and the EN 1500 standard:
hygienic hand disinfection – 30-60 seconds

–  Performing all stages of the procedure takes precisely the amo-
unt of time defined in the procedure

After hand washing, thoroughly rinse the foam off and remove 
residues of the cleaning agent (soap)
Dry the hands thoroughly with a disposable towel

–  Rinsing off the foam reduces the risk of skin colonization with 
microbial strains multiplying in soap molecules

–  Drying the hands increases the effectiveness of the disinfecting 
agent and prevents its dilution during hygienic hand washing

Rub the product for hygienic hand disinfection into the skin until 
dry

–  Wiping the product with a  towel reduces the effectiveness of 
the disinfection procedure

–  Putting on gloves on wet hands increases the risk of skin irrita-
tion and disinfectant-related burns

Follow the Ayliffe technique of hand washing and disinfection


