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INTRODUCTION

Double gloving with a darker underglove for easy detection of perforation of the outer glove to increase personal protection

INTRODUCTION 
During surgery there is a high risk of pathogen  
transmission from surgical staff to patients and vice 
versa. Surgical gloves provide an important protective 
barrier between patient and surgeon. Wearing surgical 
gloves is an effective and safe measure to prevent 
pathogen transmission and to reduce the risk of  
surgical site infections and therefore contributes to 
the safety of healthcare workers and patients. 
 
In surgical practice, different gloving methods are 
used. It is common to either wear single standard  
surgical gloves, single special gloves with lower wall 
thickness in micro-surgery or with higher wall thick-
ness mainly used in orthopedic surgery. In high risk 
procedures, double gloving has been established, either 
wearing two pairs of standard gloves or wearing an 
indicator combination consisting of dark green or blue 
undergloves and a white second pair of gloves. In this 
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Double gloving with B. Braun Vasco® OP Underglove and 
Vasco® OP Sensitive

case perforations of the outer gloves can be easily  
detected through a dark dot between the glove layers. 
 
Perforations in surgical gloves may be due to pre- 
existing leaks, pinholes due to sharps and bony  
surfaces and due to shear forces. A high percentage  
of perforations remain unnoticed.
 
The quality of gloves and the gloving method including 
the policy of glove changing can affect the overall per-
foration rate and the risk of surgical site infections (SSI). 
Besides gloving standard procedures, main factors to 
influence the risk and incidence of SSI are the experi-
ence of operators and surgical staff, surveys and train-
ing of surgical staff. The topic is considered important 
enough that meanwhile two COCHRANE–Reviews eval-
uating the scientific evidence in this field have been 
published, the first in 2009 and the second in 2014.1,2 

Figure 1: Reported percentage of non-detected glove perforations3,4,5
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Definition 

Transmission of causative pathogens for SSI  
(bacterial and fungal origin)
SSI belong to the “procedure-related” or “medical device- 

related” infection types. They can be caused by the transmis-

sion of pathogenic microorganisms in the same environment, 

between patients and between patients and medical staff. 

Due to the invasive procedures in surgery and exposure to 

blood, body fluids and tissue, there is a high risk of transmis-

sion of pathogens, closely related to conditions around the 

operation field and the patient, the surgical team and the 

type of surgical intervention. At the end SSI may also cause 

a contamination of surgical wounds.

SSI are considered to be the most frequent complication in 

surgical patients, being responsible for 38 % of all infections. 

The patient’s risk to develop an SSI is particularly dependent 

on the status of the immune system and its response to mi-

croorganisms that contaminate the patient’s operated area. 

“SSI are considered to reflect the quality of care, as they are 

potentially preventable complications directly linked to sur-

gery.“6, 7 Guidelines for prevention of surgical site infections 

have been presented already since 1999.7, 8, 9

DEFINITIONRISKS
Trends of key microorganisms that cause SSI in  
patients reported by NHS between 2004 and 2014 
show a strong decrease of Staphylococcus aureus  
in general, mainly due to the decrease of MRSA,  
while Enterobacteriaceae representing mostly multi- 
resistant, gram-negative germs show a marked  
increase.

The reasons for the described decrease of MRSA 
and its lower occurrence in 2013/14 is reflecting 
the impact of infection control initiatives directed 
at controlling MRSA.
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Figure 3: Trends in key microorganisms reported as causing SSI 
(inpatient), all surgical categories*, NHS hospitals in England11

* excludes breast, cranial, cardiac (non-CABG) and cranial surgery

Figure 2: Distribution of monomicrobial and polymicrobial 
SSI cases10 

SURGICAL SITE INFECTIONS



5

While SSI in patients are mostly of bacterial prove-
nience, surgical staff infections are more often of viral 
origin. 26 different viruses have been described to be 
responsible for occupational pathogen transmission.12 
The risk of bloodborne infections such as Hepatitis B 
(HBV), Hepatitis C (HCV) and the Human Immunodefi-
ciency Virus (HIV) is highest in the operating room 
environment and is closely related to work practices. 
Compliance with standard precautions is crucial for 
prevention of percutaneous injuries.13 Surgeons and  
laboratory assistants have been identified with the 
highest risk of percutaneous injuries.14,15,16 Without 
post-exposition prophylaxis or adequate vaccination, 
the risk of HBV infection is estimated to reach up to 
30 % after percutaneous injuries in HCWs.17 
 
The guideline for “Management of Healthcare Workers 
Who Are Infected with Hepatitis B Virus, Hepatitis C 
Virus, and/or Human Immunodeficiency Virus” of the 
Society for Healthcare Epidemiology of America 
SHEA categorizes the level of risk for bloodborne 
pathogen transmission in three risk categories, where 
open and extensive surgery are described to be at 
highest risk. SHEA argues for comprehensive educa-
tion concerning bloodborne pathogens for all health-
care workers.19 
 
Risk factors are summarized in the right hand column, 
highlighting skills as well as barriers like reinforced or 
double gloves as main issues for healthcare providers.

“Issues for the Hospital Epidemiologist and the Expert  
Review Panel to Consider When Providing Advice to  
Infected Healthcare Providers Regarding the Performance 
of Various Procedures.
1.	�The precise procedures for which permission is sought,  

the historical risks for provider-to-patient bloodborne  

pathogen transmission associated with these procedures,  

the provider’s experience with such procedures, and the  

likelihood of patient exposure to provider blood during  

these procedures

2.	�Gather evidence of the infected provider’s skills, practices, 

and adherence to the institutional infection control plan 

(particularly with respect to standard precautions)

3.	�Investigate and discuss with the provider the availability 

of safer devices that will reduce the risk for patient expo-

sures (eg, spring-loaded retractable needles, guards that 

shield dangerous tips, and blunted surgical needles)

4.	�Investigate and discuss the availability of barriers that  

will reduce the risks for exposures (eg, reinforced gloves, 

double gloves, gloves constructed of monofilament poly-

mers or other materials resistant to tears, glove-liners, and 

other devices or materials to protect the provider’s hands)

5.	�Discuss work process controls, such as the “hands free”  

technique in the operating room

6.	�Emphasize the need and ethical obligation to notify the  

hospital epidemiologist, immediate supervisor, or other  

individual, as detailed (or identified) in the contract, 

should a breach and/or patient exposure occur

7.	�Emphasize a detailed description of the process to be used 

in the event of breach of infection control procedures or a 

patient exposure” (quoted from SHEA19)
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CAUSES FOR RISKS 
In a very recent publication by the CDC it is stated 
that despite the fact that “…advances have been 
made in infection control practices, including im-
proved operating room ventilation, sterilization  
methods, barriers, surgical technique, and availability 
of antimicrobial prophylaxis, SSIs remain a substantial 
cause of morbidity, prolonged hospitalization, and 
death. SSI is associated with a mortality rate of 3 %, 
and 75 % of SSI-associated deaths are directly  
attributable to the SSI…”.20 

On the patient side, surgical site infections have been 
identified to depend on the type of surgery.11 In the 
cardiac field, for non-CABG (coronary artery bypass 
grafting) surgery the risk of SSI is highest in younger 
patients (age < 45 years) whereas in e.g. bile duct/ 
liver/pancreatic, CABG, gastric or for spinal surgery 
the risk is being observed to be higher in older pa-
tients. In knee prosthesis the risk is comparable in all 
age categories. The risk causes of patient infection are 
classified by score-based classification-systems e.g. 
the ASA-score, wound class-score or the BMI of the 
patient.

SSIs in patients have been reported to correlate with 
individual risk factors, such as diabetes, cigarette 
smoking and its interference with wound healing, 
obesity (in association with diabetes), and coincident 
remote site infections or colonization.21,22 

RISKSCAUSES

Perforation of a Vasco® OP Sensitive glove (with a surgical needle), 
worn over a Vasco® OP Underglove

SURGICAL SITE INFECTIONS
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Apart from standard gloving procedures and aware-
ness regarding the detection of unnoticed glove per-
forations, main risk factors of occupational pathogen 
transmission are the experience of operators and sur-
gical staff, their adherence and degree of compliance 
with standard procedures and to regular trainings  
as well as a feedback-culture between experienced 
seniors and e.g. students.

The incidence of surgical cross infection is directly 
proportional to surgical gloves perforation and also 
directly related to the duration of the surgical proce-
dure.23 The risk of acquiring glove perforations strong-
ly depends on the type of surgery performed, and  
varies from 3.58 % in total hip arthroplasty24 up to 
91.1 % in orthognatic surgery.25 According to a study 
by Partecke et al.26 cardio-thoracic surgeries show a 
risk of 32.3 %, followed by vascular surgeries with 
22.3 %, abdominal surgeries (minor, moderate, major)  
with between 12.3 % and 20.3 % of punctuation and 
laparoscopic interventions with 15.3 %. “Compared to 
other clinical fields, orthopedic surgery poses a higher 
risk of perforation due to the frequent manipulation 
of surgical instruments and the presence of sharp 
bones during operative treatment.”27

Perforation incidence reports from different studies  
is summarized in the table to the right.

Author
Type of Surgical Procedure/  
Perforation Rate 

Partecke et al.26

15.3 % Laparoscopic 
17.3 % Minor abdominal
12.3 % Moderate abdominal 
20.3 % Major abdominal 
22.3 % Vascular 
32.3 % Cardiothoracic

Demircay et al.28

Hip and knee arthroplasty 
18.4 % Outer gloves
8.4 % Inner gloves 

Feng et al.29 

Urology: 29.0 % in all cases
15.2 % Endoscopy  
25.0 % Laparoscopic cases 
30.6 % Open surgical cases

Dhar30 15.0 % Elective orthopedic surgery

Carter et al.4

Arthroplasty  
(primary/revision total hip, total knee)
3.7 % Outer gloves, primary  
8.9 % Outer gloves, revision

Kuroyanagi et al.25

Oral and maxillofacial surgery:
91.1 % Orthognathic surgery
55.0 % Cleft lip and palate surgery
54.5 % Excision of oral soft tumour
50.0 % Dental implantation

Beldame et al.24
3.58 % Total hip arthroplasty  
(“all … unnoticed”)

Witzke et al.31

18.5 % Cardiac surgery
(2.5 % “Inner indicator glove”
 4.0 % Inner “standard double gloves”)

Han et al.27

4.3 % Total knee arthroplasty (TKA)
(3.4 % Inner gloves
5.2 % Outer gloves)

Table 1: Glove perforation incidence in different surgical procedures
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Most studies investigating glove perforation show 
that within the surgical teams surgeons’ gloves are  
at highest risk for perforations. However, as shown in 
the table below there are also studies that identified 
(scrub) nurses at highest risk for glove perforation 
during surgical procedures.25,31

The perforated locations at both hands of the surgeons 
have been quantified in different studies, on average 
the highest frequency of perforation has been identi-
fied at the index finger of the non dominant hand – as 
shown in the alongside table and corresponding figure 
of gloved hands right and left with average puncture-
frequency.24,25,26,28,33

9.28 %

28.98 %
9.42 %

12.3 %

1.22 %

5.74 %

Figure 4: Average distribution of glove microperforations on the hands of       glove wearers

Table 3: Overall distribution of glove microperforations on the hands of        glove wearers (in %)
* 	 no side differentiation, data doubled into left and right
**	 dorsum and palm differentiated – in table summarized

non-dominant hand dominant hand
thumb index middle ring little palm thumb index middle ring little palm

Partecke26 8.2 32.2 9.4 2.9 1.8 12.3 7.0 6.4 11.7 1.8 1.8 4.7

Kuroyanagi25 16.9 46.2 2.3 1.5 0.8 1.5 9.2 7.7 6.2 0.8 0.0 4.6

Demircay**28 10.6 25.6 8.3 1.7 1.1 8.9 8.3 13.3 6.1 2.2 2.2 8.9

Beldame*24 17.8 14.5 21.4 0.0 25.0 21.4 17.8 14.5 21.4 0.0 25.0 21.4

Timler33 8.0 26.4 5.7 0.0 0.0 2.3 23.0 28.7 3.4 0.0 0.0 2.3

Average 12.3 28.98 9.42 1.22 5.74 9.28 13.06 14.12 9.76 0.96 5.8 8.38

Author Surgeon
(Scrub-) 
Nurse

Assistent

Partecke et al.26 	 23.0 % 	 20.5 %
	1st	 19.0 %
	2nd	 10.9 %
	3rd	 15.4 %

Shimantani et al.32 	 17.4 % 	 14.7 % 		  10.5 %

de Castro-Peraza 5 	 9.85 % 	 6.91 % 		  4.04 %

Dhar30 	 11.1 % 	 0.40 % 		  3.40 %

Kabiling23 	 5.0 % --
	1st	 4.73 %
	2nd	 3.06 %

Beldame et al.24 	 67.8 % 	 14.3 % 		  17.8 %

Carter et al.4
	 4,0 %
(inner 1.5 %, 
outer 5.5 %) 

-- --

Kuroyanagi et al.25 	 44.4 % 	 63.4 % 		  16.3 %

Witzke et al.31 	 10.5 % 	 45.0 % 		  23.0 %

Han et al.27 	 13.6 % 	 1.8 %
	1st	 1.4 %
	2nd	 0.4 %

Table 2: Glove perforation incidence in surgical teams

RISKSCAUSES

SURGICAL SITE INFECTIONS
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Besides sharps puncture and mechanical stress,  
inadequate gloving procedures may be the cause of 
glove perforation. The majority of glove perforations 
remains undetected, see figure 1 page 3. In a study 
investigating a total amount of 1,537 gloves after 113 
operations 121 perforations were detected, and only  
7 of them were noticed during the surgical procedure.5

When double gloving is performed, the relative risk of 
glove perforations from inner to outer glove has been 
shown to increase from 4.5 % to 14.1 %.32

In an investigation on glove perforation on a total of 
3,863 gloves collected from 58 primary and 36 revi-
sion of total joint arthroplasty (TJA) cases, surgeons 
had a 3.7 % outer-glove perforation rate in primary 
TJA compared with 8.9 % in revision TJA. When both 
gloves were perforated, the outer-glove perforation 
was recognized intraoperatively 100 % of the time, 
and the inner-glove perforation was noted only 19 % 
of the time.4

According to the “Basel SSI Cohort study”6 glove  
perforation in the absence of surgical antimicrobial 
prophylaxis increased the risk of SSI significantly. 
Therefore a routine change of gloves or double glov-
ing is recommended in the absence of antimicrobial 
prophylaxis.

14.12 %
9.76 %

13.06 %

0.96 %

5.8 %

Figure 4: Average distribution of glove microperforations on the hands of       glove wearers

Table 3: Overall distribution of glove microperforations on the hands of        glove wearers (in %)
* 	 no side differentiation, data doubled into left and right
**	 dorsum and palm differentiated – in table summarized

non-dominant hand dominant hand
thumb index middle ring little palm thumb index middle ring little palm

Partecke26 8.2 32.2 9.4 2.9 1.8 12.3 7.0 6.4 11.7 1.8 1.8 4.7

Kuroyanagi25 16.9 46.2 2.3 1.5 0.8 1.5 9.2 7.7 6.2 0.8 0.0 4.6

Demircay**28 10.6 25.6 8.3 1.7 1.1 8.9 8.3 13.3 6.1 2.2 2.2 8.9

Beldame*24 17.8 14.5 21.4 0.0 25.0 21.4 17.8 14.5 21.4 0.0 25.0 21.4

Timler33 8.0 26.4 5.7 0.0 0.0 2.3 23.0 28.7 3.4 0.0 0.0 2.3

Average 12.3 28.98 9.42 1.22 5.74 9.28 13.06 14.12 9.76 0.96 5.8 8.38

8.38 %
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CONSEQUENCES
CONSEQUENCES
Transmission of pathogens during surgery may lead 
to severe illness, both for patients and health care 
workers. In patients, surgical site infections are most 
frequently caused by bacteria, in less cases also by 
fungi. These microorganisms are leading to surgical 
wound infections which may develop severe and 
life-threatening complications. Multi-drug resistance 
may restrict options of therapies. 

As a result, the hospital stay will be prolonged after 
surgery, depending on the severity of infection, thera-
pies and additionally necessary surgical procedures.

Cost analysis have been conducted in many studies. 
The Centers of Disease Control and Prevention CDC is 
estimating 300,000 SSIs per year in the US with 3 % 
mortality, 7-10 additional postoperative hospital days 
and up to $ 10 billion annual costs.9 Detecting SSI is 
challenging due to an increasing number of out- 
patient surgeries and shorter inpatient stay. Total 
annual costs may therefore be even higher. 
 
According to the latest CDC National and State HAI 
Progress Report, between 2008 and 2013 acute care 
hospitals experienced a 19 % reduction in SSIs.34

Direct costs Indirect costs

Prolonged hospitalization  
and re-admission 

Lost productivity  
(patient and family members)

Outpatient and emergency  
care visits

Temporary or permanent  
impairment of functional and 
mental capacity

Additional surgical procedures Decreased patient satisfaction

Incision and drainage Decreased referrals

Staged re-implantation Increased litigation

Prolonged antibiotic therapy

Increased use of ancillary 
services

Home health visits

Radiology and laboratory tests

Drug costs

Durable medical equipment

Table 4: Costs associated with SSI35

SURGICAL SITE INFECTIONS
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Depending on surgical procedures and patient risk 
factors, the estimated cost per SSI reflecting data of 
the 1990s may vary from less than $ 400 to more 
than $ 30,000.35 A more recent publication reviewing 
data of 14 studies between the years 2000 and 2009  
is stating additional costs between $ 3,859 (mean) 
and $ 40,559 (median) per SSI.36

Little information is available about SSI follow up  
after hospital discharge, including frequency of  
re-hospitalization, outpatient treatments and long-
term disabilities. Post discharge surveillance other 
than re-admission surveillance is especially important 
for evaluation of short postoperative stay.

A study on SSI after hospital discharge using patient 
questionnaires reports an incidence of 1.9 % of 4,571 
procedures. Average total cost during 8 weeks after 
discharge for patients with SSI was $ 5,155 compared 
to $ 1,773 for controls.37

Figure 5: Risk of percutaneous injury in surgery38

Other sharp items

Disposable syringes
Syringes / Pre
lled cartridges
IV catheters

Suture needles
Reusable scalpels

Other needles
Winged steel needles

Disposable scalpels

In healthcare workers, pathogen transmission during 
surgery happens after sharps injuries. Safety cam-
paigns have decreased sharps injuries in the US by 
31.6 % during 2001-2006 but injuries in surgical  
settings increased in the same period by 6.5 %.  
The highest risk of percutaneous injury in surgery is 
associated with the use of suture needles as shown  
in the figure below.38
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CASE COST LEVEL

LEVEL 1

LEVEL 2

LEVEL 3

LEVEL 4

LEVEL 5

MEASURE COST PER CASE

Figure 6: Costs associated with NSIs. The costs are segregated into five            levels and number of NSIs increases from level 1 to level 5. Compensation claims are not explicitly included and have to be added individually .42

FINANCIAL IMPACT
Each NSI without infection costs employers 
between $ 2,234 and $ 3,832.39, 41

Sharps injuries can cause a number of direct and  
indirect costs for the health care facility, including:

·	 Loss of employee time 

·	 Investigation related to the injury

·	 Laboratory testing

·	 Treatment for infected staff

·	 Replacement of staff
Affected workers and their families usually suffer of 
enormous anxiety during test periods and distress due 
to treatment and consequences of potential infection.

Various studies have estimated the financial impact 
of NSIs. As an example of short-term direct costs, 
Hatcher described that a single NSI would cost the 
healthcare facility $ 2,234 to $ 3,832.39

In the case of a transferred bloodborne disease after 
a NSI, the overall long-term financial cost has been 
calculated to be as high as € 922,000.40

CONSEQUENCES

SURGICAL SITE INFECTIONS
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CASE COST LEVEL

LEVEL 1

LEVEL 2

LEVEL 3

LEVEL 4

LEVEL 5

MEASURE COST PER CASE

Figure 6: Costs associated with NSIs. The costs are segregated into five            levels and number of NSIs increases from level 1 to level 5. Compensation claims are not explicitly included and have to be added individually .42
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PREVENTIVE STRATEGIES
Optimizing and standardizing gloving procedures  
together with protective wear are basic means in  
surgical risk prevention strategy.42,43

The “Basel SSI Cohort Study” states that SSI account 
for 14 - 16 % of all nosocomial infections in hospital-
ized patients thereby representing the most frequent 
hospital-associated infection in surgery. SSI are con-
sidered to be preventable complications after surgery 
and may well reflect performance and quality of care 
in the clinical institutions. Introduction of double  
gloving procedures as well as surgical training are  
recommended to reduce the SSI incidence.6 

Additionally, a standardized pre-operative decoloni- 
zation treatment to prevent MDRO (Multi-Drug  
Resistant Organisms) colonization in the nose, on  
the skin and in the oropharynx prior to elective inter-
ventions can contribute to minimize the risk for  
infection.44,45,46

A number of patient-related factors do exist for which 
correlations to SSIs have been suggested, e.g. diabe-
tes, cigarette smoking, obesity, coincident remote site 
infections or colonization.21 So, as to “preventive 
strategies”, the patients themselves would be able to 
contribute to a prevention – they should be enabled 
and encouraged to try to reduce theses risk factors 
and in parallel become aware of their own responsi-
bility towards their health, nowadays called “patient 
empowerment”.

PREVENTIVE
STRATEGIES

14

SURGICAL SITE INFECTIONS
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Surveillance is an important strategic tool to fight 
against infections like SSI, with feedback of appro- 
priate data to surgeons to reduce or minimize the 
corresponding risk.20 A new CDC and Healthcare  
Infection Control Practices Advisory Committee 
guideline for the prevention of surgical site infection 
has been announced, based on the results of a suc-
cessfully introduced surveillance program20, replacing 
the previous “Guideline for Prevention of Surgical Site 
Infection” by Mangram et al. 1999.7

During surgical procedures, microperforations have 
been shown to increase over time and remain mostly 
unnoticed. It is therefore advisable to implement 
glove changing standards according to risk evaluation 
with respect to different surgical interventions.

In general, glove changing after at least 90 minutes is  
recommended.3,26,30 

In a simulation model it was shown that when double 
gloving is used, only 17 % of the blood is transferred 
through the gloves compared to single glove layers.47 
An enzyme contamination assay proved double glove 
layers to be more puncture-resistant and able to re-
move more enzyme contaminant from a solid cutting 
suture needle compared with an equivalently thick 
single layer.48 During removal of protective wear after 
surgery, an experimental study reported a significantly 
lower virus transfer to hands after double gloving 
compared to single gloving.49

The dark-colored Vasco® OP Undergloves are ideally suited for  
double gloving with bright surgical gloves like Vasco® OP Sensitive

For better detection of a perforation of the outer glove Vasco® OP 
Sensitive surgical gloves should be worn above dark-colored gloves 
like Vasco® OP Undergloves
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In a clinical study, in four out of five cases the inner 
glove remained intact when the outer glove was  
inadvertently perforated. “Surgical teams must  
balance the improved safety of double gloving with  
the possible discomfort and reduced sensitivity”.5

In contrast to this statement, various studies have 
shown, that double gloving does not have a substan-
tial impact on manual dexterity or tactile sensitivity 
when compared to no gloves or single gloving.2,27,50

A double gloving indicator system of dark-colored  
undergloves and a white second pair of gloves helps 
detecting perforations of the outer gloves layer. In 
case of liquid entrance through the outer glove, a 

Comparative demonstration between double gloving with a green underglove (indicator system) and two white surgical gloves

dark spot becomes immediately visible between the 
glove layers and the gloves can be changed instantly. 
The use of indicator glove systems reduces the fre-
quency of unnoticed glove perforations and risk of 
intra operative cross-infection.31

It is significantly more effective than single gloving 
in reducing glove perforations and provides also more 
protection than standard double gloving.1 “Evidence 
supports the use of double gloving and double gloving 
with an indicator glove system to decrease the risk of 
percutaneous injury and therefore double gloving is 
an effective barrier to bloodborne pathogen expo-
sure.”51

PREVENTIVE
STRATEGIES

SURGICAL SITE INFECTIONS
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Double gloving is not only recommended to be intro-
duced as a routine practice for surgeons but has also 
been shown to be effective in protecting operating 
room nurses against bloodborne pathogen expo-
sure.52 In laryngoscopy and intubation it was shown  
that when anesthesiologists wear 2 sets of gloves and 
remove the outer set immediately after intubation, 
the contamination of the intra-operative environment 
is significantly reduced.53

The recent literature review by the Cochrane Collabo-
ration Group identified until June 2013 34 assessable 
studies covering altogether 6,890 surgical procedures 
and in particular 17 studies investigating double stan-
dard gloves. The authors conclude “There is moder- 
ate-quality evidence that double gloving compared 
to single gloving during surgery reduce perforations 
and blood stains on skin, indicating a decrease in 
percutaneous exposure incidents. (…) The preventive 
effect of double gloves on percutaneous incidents in 
surgery does not need further research.”2

Today, double gloving is recommended by various 
professional organizations, including the Centers for 
Disease Control and Prevention (CDC), the Association 
of periOperative Registered Nurses (AORN), the Amer-
ican Academy of Orthopedic Surgeons (AAOS), the 
American College of Surgeons (ACS) and the WHO 
Patient Safety initiative to create a safer working 
environment. Checklists and tools have been devel-
oped to increase compliance and safety, such as SSI 
Toolkits by US Department of Health or by the CDC.9

In addition, recommendations of the German Asso-
ciation for the Control of Viral Diseases (DVV) e.V. 
and the Society for Virology (GfV) e.V. are given for 
HIV-positive Healthcare Workers (HCW): 

“With a permanent viral burden of less than or equal 
to 50 copies/mL, HIV-positive HCWs are allowed to 
perform any surgery and any invasive procedure, as 
long as the infected HCW uses double gloving, under-
goes follow-up routinely by occupational medicine 
professionals, undergoes a quarterly examination of 
viral burden, and has a regular medical examination 
by a physician who has expertise in the management 
of HIV.“54

IN CONCLUSION, THERE IS A NEED FOR HIGHLY DURABLE 

SURGICAL GLOVES.

Evidence is provided that the use of double gloves and 

regular changing of gloves within integrative infection 

prevention strategies is an effective tool contributing to 

patient safety and HCW personal protection. 

“Perioperative managers and educators should develop 

educational methods to support double gloving compli-

ance; monitor and conduct periodic audits to evaluate 

compliance; and review and revise quality improvement 

strategies as necessary to protect surgical employees from 

percutaneous injuries.”51
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Softa-Man® / Softalind®
Hand disinfection for sensitive skin

·	 �Combination of alcohols as active ingredients, free of 

colorants

·	 �Spectrum of activity for hygienic and surgical hand 

disinfection

·	 ��Effective against bacteria (incl. MRSA, TbB), fungi, 

enveloped viruses (incl. HBV, HCV, HIV) and rotavirus

·	 �Active ingredients see page 22

Alternative product: Promanum® pure with special moisturizing system.

RISKPREVENTION

Prontoderm®
Preoperative cleansing and decolonization

 

·	 �Ready-to-use colorless solution for antimicrobial 

cleansing of the whole body, MDRO (in particular MRSA) 

decolonization

·	� Based on surfactants and polihexanide 

(polyaminopropylbiguanide): high skin and mucous 

membrane tolerability

·	 �No rinsing of the skin required after treatment 

antimicrobial barrier effect for up to 24h

Vasco® OP Underglove, Vasco® OP Sensitive, Vasco® OP Grip
Double gloving / surgical gloves

·	 �High quality fully anatomical surgical gloves

·	 �Made from natural rubber latex

·	 �Powder-free

·	 �Latex-free inner polymer coating

·	 �Double gloving indicator system: Vasco® OP Underglove 

plus Vasco® OP Sensitive / Grip for a quick detection of 

perforations

SURGICAL SITE INFECTIONS
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Askina® DresSil Border
Wound dressing 

·	 �Self adherent foam dressing with silicone adhesive on one 

side and vapour permeable waterproof film on the other side

·	 ��Additional 1.5 cm large adhesive border for more security 

during wear and protection against external contamination

·	 �Silicone adhesive allows safe adhesion that respects fragile 

skin and repositioning for control

·	 �Capacity to absorb residual exudate

·	 �Hypoallergenic

Medibox®
Sharps disposal containers

·	 �No-touch, twist-off and insertion inlets for all kinds of 

used luer and luer-lock needles as well as pen needles

·	 �Large opening to ease the insertion of various  

medical sharps

·	 �Easy to use temporary closure

·	 �Irreversible final lock mechanism

·	 �Overfill warning by maximum fill line

Braunol®
Preoperative skin disinfection

·	 �Aqueous povidone-iodine solution for antiseptic treatment  

of skin, mucous membranes and wounds

·	 �Povidone-iodine is effective against bacteria incl. MRSA, 

spores, fungi, yeasts, protozoa and numerous viruses

·	 �Active ingredients see page 23

Alternative product: Braunoderm® – an alcoholic PVP-Iodine solution.
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Softa-Man®
COMPOSITION: 
100 ml solution contain: Active substances: 45 g ethanol (100%), 18 g propanol. 
Other ingredients: purified water, diisopropyl adipate, macrogol 6 glycerol 
caprylocaprate (Ph. Eur.), dexpanthenol, bisabolol, allantoin, fragrance (contains 
limonene, linalool)

THERAPEUTIC INDICATIONS:
Hygienic and surgical hand disinfection.

CONTRAINDICATIONS:
Hypersensitivity (allergy) to ethanol, propanol or any of the other ingredients.

POSSIBLE SIDE EFFECTS: 
Contact allergy. Skin irritation symptoms (e.g. itching, redness), especially after 
frequent application.

WARNINGS: 
Flammable. 
Keep container tightly closed. 
Keep away from sources of ignition - No smoking! 
Avoid contact with eyes. Do not use on damaged skin or mucous membranes. 
For external use only. 
Flash point 21°C per DIN 51755.
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Promanum® pure
COMPOSITION:
100 g solution contain: Active substances: 73.4 g ethanol (100 %), 10.0 g isopropyl 
alcohol. Other ingredients: Purified Water, Isopropyl Myristate, Butanone, Sorbitol, 
Cetearyl Ethylhexanoate, Povidone.

THERAPEUTIC INDICATIONS:
Hygienic and surgical hand disinfection.

CONTRAINDICATIONS:
Hypersensitivity (allergy) to ethanol, isopropyl alcohol or any of the other ingredients.
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frequent application.
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MANDATORYINFORMATION

Braunoderm® / Braunoderm® Colored
COMPOSITION: 
100 g solution contain: Active substances: 50.0 g isopropyl alcohol and 1.0 g 
povidone iodine with a content of 10 % available iodine. 
Other ingredients: Purified water, potassium iodide (0.4 g, stabiliser), sodium 
dihydrogen phosphate dihydrate, (Braunoderm® colored also contains dyes C.I. 
15985 (E 110), C.I. 16255 (E 124) and C.I. 28440 (E 151)).

THERAPEUTIC INDICATIONS:
Skin disinfection before surgical procedures, injections, punctures, catheterizations, 
taking of blood samples, vaccinations.

CONTRAINDICATIONS:
Hyperthyroidism or other present thyroid diseases, 
skin disease dermatitis herpetiformis, 
planned or administered radioiodine therapy (until the end of treatment), 
hypersensitivity (allergy) to iodine, isopropyl alcohol or any of the other ingredients.

POSSIBLE SIDE EFFECTS: 
Very rare: Cutaneous reactions due to hypersensitivity (allergy), e.g. contact allergy 
reactions of the late type in the form of itching, redness, blisters etc. 

Very rare: Acute reactions of the immune system (anaphylactic reactions) with the 
involvement of other organs (e.g. skin, respiratory tract, circulatory system). 

Uncommon: Local alcohol-induced dryness and irritation symptoms of the skin 
(e.g. redness, tension, itching).

WARNINGS: 
Flammable.
Keep container tightly closed.
Keep away from sources of ignition - No smoking!
Avoid contact with eyes. Do not use on damaged skin or mucous membranes.
For external use only.
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Braunol®
Active ingredient: Povidone Iodine

COMPOSITION:
100 g solution contain 7.5 g povidone iodine with a content of 10 % available iodine. 
Other ingredients: sodium dihydrogen phosphate dihydrate, sodium iodate, macrogol 
lauryl ether 9 EO (Ph. Eur), sodium hydroxide, purified water.

THERAPEUTIC INDICATIONS:
For single application:
Disinfection of intact external skin and mucous membrane antisepsis, e.g. before 
surgery, biopsies, injections, punctures, blood sampling and catheterisations.
For repeated application, limited in time:
Antiseptic treatment of wounds (e.g. pressure sores, leg ulcers), burns, infected skin 
diseases.
Hygienic and surgical hand disinfection.

CONTRAINDICATIONS:
Hypersensitivity to povidone iodine or any of the other ingredients, 
hyperthyroidism or other present thyroid diseases, 
skin disease dermatitis herpetiformis, 
planned or administered radioiodine therapy (until the end of treatment),
very low birth weight infants (birth weight <1,500 g) due to iodine absorption.

SIDE EFFECTS:
Very rare: Cutaneous reactions due to hypersensitivity (allergy), e.g. contact allergy 
reactions of the late type in the form of itching, redness, blisters etc. 

Very rare: Acute reactions of the immune system (anaphylactic reactions) with the 
involvement of other organs (e.g. skin, respiratory tract, circulatory system).
At the beginning of the treatment a temporary local burning sensation may occur 
(uncommon). 

A significant level of iodine intake can result from the long-term application of 
Braunol to extensive wounds and burns. Very rarely, in predisposed patients iodine-
induced hyperthyroidism can occur, sometimes with symptoms like increased pulse 
rate or restlessness. 

Following resorption of large quantities of povidone iodine (e.g. in treatment of 
burns) disturbance in electrolyte- and serum osmolarity, renal failure and metabolic 
acidosis have been described. 

In very rare cases, some patients with severe damage to the clear layer at the front 
of the eye (the cornea) have developed cloudy patches on the cornea due to calcium 
build-up during treatment with phosphate-containing eye drops.
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NOTE: 
Not all products are registered and approved for sale in all coun-

tries or regions. Indications of use may also vary by country and 

region. Please contact your country representative for product 

availability and information.
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