
Clinical Social Work and Health Intervention	 113

Clinical Social Work and Health Intervention Vol. 16 No. 1-2 2025

Monitoring the quality of the endoscopic reprocessing  
technique by a nurse in gastroenterology  
E. Oleksakova (Emilia Oleksakova)1, S. Putekova (Silvia Putekova)2

1 �Faculty Hospital Trnava, Endoscopic Unit, Outpatient Emergency Service  
for Adults, Trnava, SK

2 �Faculty Hospital Trnava, APPL, University in Trnava, SK

E-mail address:
plavcanovaemilia@gmail.com

Reprint address:
Emilia Oleksakova 
Kyjov 178
06548 Sarisske Jastrabie
Slovakia

Source: Clinical Social Work and Health Intervention	 Volume: 16	 Issue: 1-2
Pages: 113 – 129	 Cited references: 18

Reviewers:
Vitalis Okoth Odero 
Catholic university of Eastern Africa, Nairobi, KE
Selvaraj Subramanian
SAAaRMM, Kuala Lumpur, MY

Keywords:
Nurse. Nursing care in gastroenterology. Manual reprocessing. Automatic reprocessing. Indicator 
testing of endoscopes.

Publisher:
International Society of Applied Preventive Medicine i-gap

CSWHI 2025; 16(1-2): 113 – 129; DOI: 10.22359/cswhi_16_1_2_12 © Clinical Social Work and Health Intervention 

Abstract:	 �Introduction: Gastrointestinal endoscopy is an effective and 
safe method designed for screening, diagnosing, and treating di-
gestive tract diseases. However, nosocomial infections are a se-
rious problem. Therefore, many countries are revising guidelines 
for the reprocessing of endoscopes, with the goal of preventing 
nosocomial infections. It is crucial for endoscope reprocessing 
to be conducted in accordance with the latest recommendations.

	 �Objective: To monitor the quality of endoscope decontam-
ination by nurses and compare the quality of the endoscope 
decontamination after automatic and manual reprocessing 
through indicator tests. Based on the results, recommenda-
tions will be proposed for routine reprocessing control by 
nurses in practice.

Original Article
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Introduction
The first generation of flexible endoscopes 

was introduced into practice about 50 years 
ago, and it triggered a revolution in the clinical 
practice of gastroenterology. They significantly 
improved diagnostics, and endoscopic screening 
prevented many cancer-related deaths. National 
and international endoscopic societies supported 
the employment of nurses, research, and pro-
posed guidelines to support internal auditing and 
quality assurance in the proper handling of endo-
scopes. Advances in instrument design and the 

production of new accessories improved endo-
scopic techniques and their capabilities while in-
creasing patient comfort and safety. 	The risk of 
infections associated with the use of endoscopes 
is never zero, and with the increase in the number 
of endoscopic procedures, nosocomial infections 
began to appear. Therefore, endoscopic societ-
ies introduced very high-quality protocols and 
guidelines for endoscope disinfection to mini-
mize the risks of infectious agent transmission 
(Axon, 2020). An increasingly serious problem 
in healthcare facilities is the growth of nosoco-
mial infections with multidrug-resistant strains. 
Standards for the reprocessing of flexible endo-
scopes in gastroenterology should be regularly 
updated by a  group of experts working in the 
field, including nurses, microbiologists, infec-
tion prevention and control specialists, and other 
relevant professionals. The goal is to maintain 
high-quality reprocessing to minimize the risk of 
infection transmission based on findings and the 

	 �Methodology: The research took place from January to Sep-
tember 2022 in the Department of Gastroenterology at the 
Faculty Hospital in Trnava. The quality of manual and auto-
matic reprocessing was compared using 1,108 rapid indicator 
tests. This was routine testing of endoscopes using rapid tests 
to detect protein and blood residues. Gastroscopes, colonos-
copes, and duodenoscopes were tested. In total, 277 control 
procedures were performed by nurses after the manual and au-
tomatic reprocessing of endoscopes. The results were assessed 
using the T-test and Chi-square test. 

	 �Results: The rapid tests showed 31.8% (with manual) com-
pared to 15.5% (with automatic) contamination after endo-
scope reprocessing. In the case of manual reprocessing, there 
were 58 (42%) positive protein tests and 5 (7%) positive blood 
tests out of all the reprocessed endoscopes. With automatic 
reprocessing, there were 41 (28%) positive protein tests and 
1 (0.7%) positive blood test out of all the reprocessed endo-
scopes. The average time for carrying out reprocessing with 
quality control of disinfection was 31.8 ±10.2 min compared 
to 29.9 ±10.0 min without control.

	 �Conclusion: We demonstrated the justification for the imple-
mentation of rapid tests after endoscope reprocessing. We pro-
posed a pilot set of recommendations for practice for routine 
reprocessing control by nurses that are tailored to the needs of 
a tertiary care facility. We attempted to create a basis for other 
facilities in Slovakia where endoscope reprocessing is carried 
out.
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subsequent development of professional guide-
lines for endoscope decontamination practices in 
specific workplaces.

We are witnessing a constant increase in en-
doscopic and surgical procedures, and therefore, 
also the risk of infectious complications, which 
are associated with the potential transmission of 
infectious agents. The constant increase in diseas-
es and examinations leads us into an era of quanti-
ty. It is essential to use all the available options to 
ensure patient health. In recent years, disposable 
medical devices have become preferred in health-
care practices. The use of disposable medical de-
vices offers clear advantages, a trend that has also 
been embraced in endoscopy. Disposable devices 
facilitate and speed up work. In some countries, 
disposable endoscopes are already firmly estab-
lished in clinical practice, basically a given. How-
ever, the current situation regarding the climate is 
alarming. We are destroying our ecosystem with 
irresponsible and indifferent human behavior, 
consumerism, and the burning of disposable in-
struments. Endoscopy is also a major contributor 
to this. The production of waste, namely plastics, 
increases greenhouse gases (Rodríguez De Santi-
ago et al., 2022). Endoscopic examinations carry 
a certain risk of infection transmission, but with 
thorough endoscope disinfection carried out by 
professional specialized staff, the risk of trans-
mission to patients, staff, and the workplace can 
be significantly reduced.

The problem with biofilm formation inside or 
on the surface of an endoscope may stem from the 
following: repeated exposure of the instrument 
to microorganisms (mechanical transfer during 
the handling of the endoscope), insufficient 
cleaning procedures from various unclassified 
causes, and ultimately the modernization of the 
technical execution of the instruments and their 
structural complexity. Therefore, a nurse’s  role 
requires a  comprehensive understanding of the 
entire reprocessing process, including mechani-
cal cleaning, disinfection, drying, and the proper 
storage of endoscopes.

Methods
Currently, there is a lack of data on the trans-

mission of nosocomial infections through endo-
scopic instruments from endoscopy centers in 

Slovakia. Information about the epidemiological 
situation and the activities of epidemiology de-
partments in the Slovak Republic from 2010 - 
2019 report an average positivity of tested instru-
ments as being 18% (9 out of 50 tested) (Annual 
Epidemiological Reports, 2020). However, they 
do not provide further information about what 
infections were involved and where the highest 
risks were. Therefore, it is essential to obtain this 
information and develop further procedures to 
prevent infection transmission. In Slovakia, the 
most recent professional guidelines on perform-
ing endoscope decontamination were issued in 
a bulletin published in 2000. On July 1, 2000, 
the Ministry of Health of the Slovak Republic, 
through the Chief Hygienist, issued “profession-
al guidance on performing endoscope decontam-
ination” effective from September 1, 2000. This 
guidance was issued according to §19 letters 
h) and i) of the NS SR Act No. 277/1994 Coll. 
on the protection of human health as amended 
by Act NR No. 290/1996 Coll. to prevent and 
limit the spread of communicable diseases. This 
guidance was supplemented on May 15, 2021, 
by two standards that were our motivation for 
research. However, these standards were not de-
rived from verified data or practical experience. 
They are more of a theoretical framework, and 
to this day these standards have not been imple-
mented. Workplaces often struggle independent-
ly and use European standards to manage their 
facilities.

Organization and realization
The organization and realization of the re-

search took place at the Gastroenterology Out-
patient Clinic of the Faculty Hospital Trnava, 
which is the final provider of institutional health-
care for the catchment area of the Trnava region. 
Approximately 25,000 patients are hospitalized 
annually in FN Trnava in 638 beds, and roughly 
2,380 invasive procedures are performed on an 
outpatient basis.

The research was carried out from January 
2022 to September 2022 in cooperation with 
the staff of the Department of Hospital Hygiene 
and Epidemiology FN Trnava. Our sample of 
respondents reflects the number of on-site rapid 
indicator tests conducted to detect the presence 
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of protein residues or blood in patients under-
going endoscopic examination in gastroenterol-
ogy at FN Trnava. The result of an on-site rapid 
test is available within 15 seconds. If a rapid test 
was repeatedly positive despite repeated repro-
cessing, ATP testing was then conducted. The 
endoscopic device to be tested must first be de-
contaminated, either manually or automatically. 
Automatic decontamination involves the use of 
both manual decontamination and decontamina-
tion in an automatic disinfector. In the event of 
a positive indicator test result, the ATP method 
was carried out, i.e., testing for residual adenos-
ine triphosphates to detect the presence of micro-
organisms. The method is based on the fact that 
when ATP reacts with d-luciferin, light energy is 
produced, which is then quantitatively measured 
by a  luminometer in relative light units. ATP 
detection was measured after the completion of 
the decontamination process using a  portable 
luminometer (3M Clean-TraceTM). Protein de-
tection was determined by a Resi test, and blood 
detection was carried out using HemoCheck-S. 
Repeated routine testing of positive indicator 
tests either confirmed or refuted staff errors in 
reprocessing. The ATP method yielded a  posi-
tive result in one case following a change in the 
disinfection protocol after switching from glu-
taraldehyde preparations to peracetic acid-based 
ones. The elimination of the issue was confirmed 
after the switch. Another case of ATP occurred 
at the very beginning of the project itself, when 
the technique was verified and calibrated on 
a  non-reprocessed endoscope. Due to the low 
sample size, we did not statistically process this 
method. In principle, the basic steps of the repro-
cessing description were based on valid legisla-
tion. After examining the patient, the endoscope 
was reprocessed by the nurse at the endoscopy 
workplace according to the current standards of 
the Ministry of Health of the Slovak Republic 
for the manual and automatic reprocessing of in-
struments. After both manual and automatic re-
processing, quality control tests using indicator 
tests were performed, and the quality of each re-
processing performed by the nurse was evaluat-
ed and compared. According to amendments to 
the law, the task of a nurse is to verify the quali-
ty of the reprocessing (and thereby eliminate the 

risk of infection transmission) by carrying out 
an indicator test after performing both manual 
and automatic reprocessing. Our set consisted 
of 1,108 indicator tests. We focused on selected 
types of endoscopes (colonoscope, duodenos-
cope, gastroscope), as they have been the most 
commonly used in clinical practice for a  long 
time, and the method of disinfection used (man-
ual vs. automatic reprocessing). If the selected 
“on site” tests yielded positive results, a higher 
level quantitative test was performed, specifical-
ly the ATP bioluminescence method using a lu-
minometer. This was always conducted in the 
presence of a staff member of the Department of 
Hospital Hygiene and Epidemiology FN Trnava. 
If the ATP sample was positive, corrective mea-
sures were taken and immediate re-education of 
the staff took place to improve the effectiveness 
of the decontamination and disinfection process. 
In addition to the primary goal of verifying the 
reprocessing quality using rapid tests, the sec-
ondary objectives were to assess the total time 
required for thorough endoscope decontamina-
tion by the nurse and to use indicator tests to 
evaluate the entire decontamination process.

Objective
The Slovak Republic ranks among the coun-

tries with the highest incidence of colorectal 
cancer. 3.8% of deaths stem from rectum and 
colon cancer, and approximately 1.6% from pan-
creatic cancer (OECD, 2021). Through screen-
ing and early detection, the alarming numbers of 
colorectal cancer incidence can be actively pre-
vented. Endoscopy plays an indispensable role 
in modern healthcare. Our objective is to con-
tribute to the proper functioning of endoscopic 
facilities in Slovakia and to promote the overall 
health of the Slovak population.

The main objective of the work is to mon-
itor the effectiveness of endoscopic equipment 
decontamination performed by nurses in gastro-
enterological outpatient practices. The results 
will be used to analyze the factors regarding the 
adjustment and testing of endoscopic devices, 
ultimately contributing to the development of 
a practical standard for nursing practice in Slo-
vak endoscopic facilities. Our goal is to assess 
the practical feasibility of implementing the 
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new recommendations issued by the Ministry of 
Health of the Slovak Republic for nurses regard-
ing the routine disinfection control of medical 
devices and to compare different methods of 
detecting contamination. We will develop pro-
posals and recommendations for practice on the 
routine control of reprocessing in gastroentero-
logical outpatient clinics in Slovak healthcare 
facilities. At the same time, various aspects and 
impacts of reprocessing quality control in prac-
tice will be analyzed.

The sample selection criteria were set as 
follows: endoscopes used in examinations of 
patients at the gastroenterology outpatient clinic 
of the University Hospital Trnava. The research 
was carried out in cooperation with the Depart-
ment of Hospital Hygiene and Epidemiology 
of the University Hospital Trnava. Resi tests 
were used to detect residual proteins and Hemo-
Check-S tests were used to detect residual blood. 
If a result was positive, we proceeded with the 
ATP method. The endoscopes were decontam-
inated using manual and automatic processes. 
The tested endoscopes were 3 colonoscopes, 3 
duodenoscopes, and 3 gastroscopes. Additional-
ly, we processed and analyzed the time unit (the 
duration of the test itself and the total reprocess-
ing time).

Statistical Methods
Statistical tests were carried out in the R 

Project 4.1.3 program, and a  significance level 
of p <0.005 was chosen. If at least one indicator 
test was positive, the decontamination process 
was assessed as unsatisfactory. We graphically 
represented the comparison of time using box 
plots. The Student’s T-test was used to compare 
the two mean values. The Chi-square test of in-
dependence was used to compare categorical 
variables.

Research Results
During the research period, a total of 277 de-

contamination checks of endoscopic instruments 
were performed using 1,108 indicator tests. The 
tests were designed to detect residues of proteins 
and blood in the internal channels and outer 
casing of the endoscope. Testing was done af-
ter the manual and automatic decontamination 

of the endoscopic instruments. We divided the 
sampling sites for indicator tests into external 
and internal sections. In the external testing, we 
took a swab from the casing of the endoscope, 
the screws, and the distal end of the endoscope. 
The internal parts consisted of the suction and 
working channel and the distal end of the work-
ing channel. A different kind of testing was done 
with duodenoscopes, as a swab was also taken 
from the elevator wire channel. There were 88 
(31.8%) checks on colonoscopes, 93 (33.6%) 
checks on gastroscopes, and 96 (34.7%) checks 
on duodenoscopes. According to the method of 
decontamination, 135 (48.7%) checks were per-
formed purely after manual decontamination, 
and 142 (51.3%) checks were performed after 
automatic endoscope reprocessing.

The results of the control of the endoscop-
ic reprocessing technique performed by man-
ual decontamination

A total of 135 endoscopes were tested using 
indicator tests (540 tests) after being decontam-
inated and disinfected by the manual technique, 
of which 65 tests (48.1%) were positive. Out 
of 44 tested colonoscopes, 19 indicator tests 
(43.2%) were positive. The most common pos-
itive tests were for the presence of proteins in 
the working channel of the colonoscope, with 
12 cases (27.3%). Out of the total number of 46 
gastroscopes tested after manual reprocessing, 
25 tests (54.3%) were positive. Similarly, the 
most common positive tests were for the pres-
ence of proteins in the working channel of the 
gastroscope, with 15 cases (32.6%). The man-
ual reprocessing technique was performed on 
45 duodenoscopes, of which 21 (46.7%) tested 
positive. Again, the most frequent positive tests 
were for the presence of proteins in the internal 
part of the duodenoscope channels, with 12 cas-
es (26.7%). The results include values for en-
doscopes that were repeatedly tested following 
the detection of positive results during routine 
testing, specifically during the transition from 
glutaraldehyde preparations to Persteril.
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Results of the inspection of reprocessing 
endoscopic techniques performed by manual 
decontamination

A total of 135 endoscopes were decontami-
nated using the manual technique, with 540 indi-
cator tests conducted. Of these, 65 tests (48.1%) 
yielded positive results. Out of the 44 tested 
colonoscopes, 19 indicator tests (43.2%) were 
positive. The most frequent positive tests were 
due to the presence of proteins found in the inner 
part of the colonoscope, with 12 cases (27.3%). 
Out of the 46 gastroscopes tested after manual 
reprocessing, 25 tests (54.3%) were positive. 
The most frequent positive test results were due 
to the presence of proteins found in the inner part 
of the gastroscope, with 15 cases (32.6%). The 
manual reprocessing technique was performed 
on 45 duodenoscopes, of which 21 (46.7%) test-
ed positive. Again, the most frequent positive 
tests were for the presence of proteins found in 
the inner part of the duodenoscope, with 12 cas-
es (26.7%).

.

Graph 1 �The number of performed inspections according to the type of endoscope and method  
of decontamination
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Results of the inspection of reprocessing 
endoscopic techniques performed by auto-
matic decontamination

A total of 568 tests were performed automat-
ically and 142 endoscopes were inspected. Out 
of the total number of 44 tested colonoscopes, 
15 (34.1%) tests were positive. The most fre-
quent positive tests were due to the presence 
of proteins. In the case of colonoscopes, all the 
performed tests were negative for the presence 
of blood. Out of 47 tested gastroscopes, a  to-
tal of 12 tests (25.5%) were positive. The most 
common errors were detected in the control for 
the presence of proteins detected on the exteri-
or and interior of the gastroscope, with 6 cases 
(12.8%). Tests for the presence of blood were 
negative for gastroscopes decontaminated using 
the automatic technique. The 51 tested duode-
noscopes yielded 15 (29.4%) positive tests. The 
most frequent reasons for the positive tests were 
the presence of proteins detected on both the 

exterior and interior of the duodenoscope, with 
7 cases (13.7%). Only one duodenoscope was 
positive for the presence of blood, as indicated 
by indicator tests, on the exterior part of the du-
odenoscope.

It is necessary to mention, however, that the 
positivity of the rapid test itself does not mean 
gross inaccuracy or failure of the disinfection 
process. The tests are semi-quantitative “rapid 
tests” and are intended to capture the presence 
of possible biological (whether protein or blood) 
contamination on the endoscope after reprocess-
ing. To detect the infectivity of the endoscope 
for the patient, we would have to use methods 
for culturing microbial colonization, which are 
carried out in collaboration with the department 
of hygiene and epidemiology of the institutional 
facility (founder) or regional public health offic-
es, which would not be within our competence.

Graph 2 �The number of positive controls after conducting manual decontamination according to the 
type of endoscope.
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Comparison of the quality of endoscopic 
decontamination techniques after performing 
manual and automatic reprocessing

Out of the total number of 135 checks car-
ried out after manually reprocessing endoscop-
ic equipment, 43 (31.8%) endoscopes tested 
positive. With automatic reprocessing, 22 en-
doscopes (15.5%) out of a  total of 142 tested 
positive. Statistical research shows that there is 
a statistically significant difference between the 
occurrence of errors in the reprocessing of en-
doscopic techniques according to the method of 
decontamination (p=0.0021).

Graph 3 �The number of positive controls after performing automatic decontamination according to 
the type of endoscope.
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Comparison of the quality of decontam-
ination of endoscopic equipment after per-
forming manual and automatic reprocessing 
according to the type of endoscopic equip-
ment

From the total number of 277 endoscopic 
equipment checks, 96 duodenoscopes were test-
ed for the presence of proteins and blood, out of 
which 21 (21.9%) tested positive. After repro-
cessing, a  total of 88 colonoscopes were test-
ed, with positive results detected in 23 of them 
(26.1%). 93 gastroscopes were checked in total, 
and positive results were detected in 21 of them 
(22.6%).

Graph 4 A comparison of the detected errors in manual and hand reprocessing
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In statistical testing, we verified whether 
there is a statistically significant difference in the 
number of detected errors according to the indi-
vidual type of endoscope. This relationship was 
not statistically confirmed; there is no significant 
difference in the number of detected errors after 
reprocessing according to the type of endoscope 
(p=0.769).

Graph 5 �A comparison of the number of endoscopes that tested positive after reprocessing  
according to the type of endoscope
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Average time required to carry out endo-
scopic technique reprocessing

The average time required to perform endo-
scopic technique reprocessing without a control 
check was 29.9 ± 10.0 minutes. Reprocessing, 
during which the quality control of the decon-
tamination of the endoscopic technique was also 
performed, lasted on average 31.8 ± 10.2 min-
utes (p=0.0218). Statistical testing shows that 
there is a statistically significant difference in the 
time of decontamination of endoscopic technol-
ogy depending on whether the decontamination 
was performed with the quality control of de-
contamination using indicator tests and without 
control.

Graph 6 The results of endoscope reprocessing controls according to metho
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Graph 7, presented in a box plot, shows the 
comparison of the time required to perform re-
processing with the quality control of decontam-
ination and without control, based on quartiles.

Discussion
This study emphasizes the primary objective 

of verifying the accuracy of the reprocessing pro-
cedure, which was statistically validated. Rapid 
tests showed a 31.8% positivity rate during man-
ual reprocessing compared to 15.5% contamina-
tion of the endoscopes that underwent automatic 
reprocessing. Manual decontamination was con-
ducted in 135 cases of endoscope cleaning, and 
43 endoscopes tested positive. This represents 
a  percentage expression of 31.8%. In contrast, 
the rate of positive rapid tests was reduced by 
half when decontamination was performed using 

an automatic reprocessor. This value represents 
higher rates of endoscope positivity testing com-
pared with automatic reprocessing, where we 
detected positivity in 22 endoscopes, totaling 
15.5%. The results demonstrated the existence 
of a connection between the occurrence of er-
rors in automatic versus manual decontami-
nation, as identified by rapid tests. Rapid tests 
are discussed with regard to their application in 
routine testing or contamination monitoring. For 
proving infectivity, it is necessary to carry out 
a cultivation examination in collaboration with 
the department of hygiene and epidemiology. 
Certain individual tests were positive due to hu-
man error, time factors, or complications of the 
patient’s epidemiologic state. However, it should 
be noted that the positivity of the protein test it-
self does not mean gross inaccuracy or a failure 

Graph 7 �A  comparison of endoscope decontamination time without and with testing by indicator 
tests
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of the disinfection process. This is because the 
mentioned tests are semi-quantitative “rapid 
tests” and are meant to detect the presence of po-
tential biological (either protein or blood) con-
tamination on the endoscope after reprocessing. 
It was proven that with a  second reprocessing, 
the rapid test yielded a negative result.

In decontamination, manual cleaning is a key 
component. The author Wo (2021) compared 
mechanical, or manual, decontamination with 
high-level disinfection using an automatic en-
doscope reprocessor. He describes sufficient and 
proper decontamination as difficult to achieve 
due to the technical complexity and the possi-
bility of human error. The risk of contamination 
associated with different decontamination meth-
ods was assessed by detecting the presence of 
proteins and carbohydrates, thereby confirming 
endoscope contamination. The sample consisted 
of 48 examinations conducted with duodenos-
copes. Out of those, 21 endoscopes were man-
ually cleaned according to the given standards 
under the supervision of hygiene workers, and 
27 were cleaned with HLD. Contamination was 
proven after manual cleaning in 4 out of 21 cases 
(19%). As this study concludes, manual clean-
ing has pitfalls and is more prone to error. HLD 
appears to be an automated cleaning technology 
that is suitable as an alternative to replace manu-
al cleaning (Wo et al., 2021).

In 2019, study results on cleaning, disinfec-
tion, and high-level disinfection were processed. 
It is possible that only discussions on this topic 
occurred during this period in Slovakia. Slovak 
standards are not supplemented with these new 
recommendations. Rutala et al. (2019) recom-
mend employing high-level disinfection or, 
alternatively, single-use sterile endoscopes—
particularly for procedures involving duodeno-
scopes.

In 2020, Mark et al. addressed the issue of 
duodenoscope decontamination using HLD. 
Endoscopes were cleaned according to recom-
mended practices and standards for automatic 
decontamination. A total of 140 cleanings were 
performed on 280 samples. This extensive study 
highlights the importance of obtaining informa-
tion about decontamination as an option for fur-
ther decisions regarding the fate of endoscopes. 

It was found that HLD is not always effective 
at eliminating contamination. For contaminated 
duodenoscopes, it is beneficial to reprocess the 
duodenoscope through three decontamination 
cycles using HLD as the type of decontamina-
tion (Mark et al., 2020).

In Brazil, they analyzed the cleaning pro-
cess of 22 endoscopes, including gastroscopes, 
colonoscopes, and duodenoscopes. The analysis 
consisted of 60 samples that were used to de-
termine the cleaning effectiveness of the endo-
scopes. The cleaning results revealed significant 
gaps in the cleaning and thorough removal of 
heavy contaminants from the endoscopes. The 
author provides an overview of the error rates, 
highlighting that by preventing these errors, the 
retention of proteins or blood in endoscopes can 
be avoided, even after automatic or mechanical 
reprocessing (de Oliveira, Madureira, 2022).	

Our research did not find a  correlation 
between the selection of endoscopes and the 
error rates in disinfection, specifically among 
endoscopes (gastroscopes, colonoscopes, and 
duodenoscopes). This hypothesis was not sup-
ported by our study. However, its conclusions 
are significant for clinical practice. It is large-
ly derived from other studies with larger sam-
ple sizes that indicate duodenoscopes are more 
prone to disinfection failures compared to stan-
dard endoscopes. One of the studies talks about 
a sample that tested 309 duodenoscopes and 63 
other endoscopes for comparison. The authors 
demonstrated the presence of contamination af-
ter reprocessing in 54 duodenoscopes and 9 en-
doscopes. In this case, the length of use of the 
duodenoscope (the age of the endoscope) was 
not associated with the contamination risk. The 
result is an increased risk of contamination for 
patients undergoing examination with a duode-
noscope, particularly during ERCP, with 66% at 
risk of microbial transmission, as outlined in this 
study (Rauwers et al., 2020).

In 1993, one American company estimated 
the rate of infection associated with endoscopy at 
1 case per 1.8 million procedures. In 2013, a new 
estimate was made on the rate of infection trans-
mission during endoscopic procedures. Over the 
years, world organizations have monitored and 
conducted various studies to find the actual data. 
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The author talks about substantial evidence and 
results. High-level disinfection (HLD) alone 
cannot remove all contamination from duodeno-
scopes, and this is due to the presence of biofilm 
on the duodenoscope. The risk is estimated to be 
present in up to 10% of all procedures, or 1 in 
1,765 ERCP procedures. Therefore, it is essential 
to continuously strive to improve the cleaning 
and inspection process in cooperation with rel-
evant departments, such as hygiene, microbiolo-
gy, etc. (McCafferty et al., 2018).

Duodenoscopes with a removable distal cap 
were compared to those with a  solid, non-re-
movable distal cap to assess the presence of bac-
terial infection after HLD processing, followed 
by testing using the ATP method. They identified 
the presence of bacteria in the two different types 
of duodenoscopes. It was confirmed that in the 
sample of 54 duodenoscopes with a removable 
distal cap there is a  lower risk of the presence 
of bacteria compared to the solid distal end of 
a duodenoscope. The removable part of the du-
odenoscope represented a 37% presence of the 
risk of bacteria, and for the non-removable part, 
there was a 95% risk. The removable end pro-
vided easier access to the cleaning brush from 
Albaran’s bridge, which led to effective clean-
ing of the endoscope and reduced the risk of the 
presence of bacteria (Ridtitid et al., 2020).	 I n 
examining the time required to perform endo-
scope control checks using indicator tests after 
automatic reprocessing, whether mechanical 
or not, we made the following assumption: we 
assumed a  correlation between time consump-
tion and the performance of endoscope control 
during reprocessing, with and without control. 
The average time required to reprocess endo-
scopic equipment without conducting indicator 
tests was 29.9 ± 10.0 minutes. Reprocessing, 
during which a quality control of the decontam-
ination of the endoscopic technique was also 
performed, lasted on average 31.8 ± 10.2 min-
utes (p=0.0218). After obtaining the time data, 
statistical testing displayed a statistically sig-
nificant correlation in the decontamination 
time of endoscopic equipment depending on 
whether the decontamination was carried out 
with quality control of decontamination using 
indicator tests or without control.

Many global recommendations, such the one 
from the World Association of Endoscopy Nurs-
es, had already developed a recommendation for 
reprocessing testing in 2007 (Loquai et al., 2008). 
Many other places and facilities have adopted 
these recommendations into practice. The impor-
tance of detecting contamination after endoscope 
reprocessing in the workplace was confirmed 
through our research, where we repeatedly iden-
tified positive tests, thus preventing recontamina-
tion. Causes can be human factors, time, routines, 
and other factors that limit proper decontamina-
tion. The method of testing individual endoscopes 
once a week proved to be a sufficient method for 
detecting blood and proteins inside the channels 
on the surface of endoscopes. Our objective was 
to examine the correlation between time con-
sumption and the implementation of endoscope 
reprocessing tests to inform practical recommen-
dations and estimate the additional time this pro-
cess would require in endoscopic facilities. 

The time required for endoscope decon-
tamination is divided into the time for manual 
processing, mechanical decontamination, and 
the time needed for automatic reprocessing. Un-
fortunately, current European guidelines lack 
clearly defined and uniform standards for testing 
endoscopes following reprocessing. It suggests 
the necessity of routine endoscope testing or 
doing so after each use. However, the interval 
between endoscope testing should be no longer 
than three months. In 18 out of 20 countries, 
automatic disinfectors are used, and endoscope 
testing is carried out in 12 out of 20 states. Many 
of these countries recommended testing within 
three months (Loquai et al., 2008).		

Researchers who analyzed the time health-
care workers spent on endoscope processing 
developed a  workflow that not only measures 
the time required for endoscope reprocessing 
but also identifies issues related to human fac-
tors and ergonomics. The sample of respondents 
consisted of 341 individuals. 69 of them per-
formed manual processing and manual cleaning 
of endoscopes in under 10 minutes on average. 
Approximately 16-30 minutes were dedicated 
to automatic reprocessing. The respondents de-
scribed time pressure during cleaning and the 
need to work faster (Sivek, 2022).



Clinical Social Work and Health Intervention	 127

Clinical Social Work and Health Intervention Vol. 16 No. 1-2 2025

Conclusion
In addition to providing nursing care to pa-

tients, gastroenterology units require nurses to 
properly reprocess endoscopes. Reprocessing 
involves more than just cleaning; each step 
must be meticulously executed and followed by 
thorough verification of endoscope cleanliness 
through appropriate testing. Indicator tests, used 
to verify the presence or absence of endoscope 
contamination, also function as a quality control 
measure for nurses. However, consistent and 
effective use of these tests can only be ensured 
through standardized guidelines for all nurses 
working in gastroenterology units across Slova-
kia.

After processing our results, we found differ-
ent results can be expected based on the type of 
endoscope reprocessing. The subject of our study 
were tested endoscopes that were cleaned after 
patient examination. The nurses reprocessed 
them, and then the endoscopes were tested for 
the presence of blood and proteins. Based on our 
findings, we recommend the implementation of 
indicator tests in gastroenterology facilities, as 
their use has proven effective for quality control 
during reprocessing. We also recommend carry-
ing out controls, which are not time-consuming 
for nurses or healthcare facilities. However, we 
are still talking about routine testing and mon-
itoring for contamination. For proving infec-
tiousness, a  culture examination is necessary 
in cooperation with the department of hygiene 
and epidemiology. We recommend using an au-
tomatic reprocessing process for endoscopes in 
workplaces, regardless of the type of endoscope. 
The duodenoscope, due to its construction, is 
a more complex endoscope. Therefore, it is es-
sential to be vigilant in the first phase of cleaning 
and to comply with all recommendations to en-
sure the proper operation of gastroenterological 
facilities.

We have informed certified nurses, nurs-
es, and practical nurses about the results. The 
information included how to manually clean 
the endoscope itself. During reprocessing, the 
pre-cleaning phase is the most important step, as 
solid particles that remain in the channels of the 
endoscope can infect the endoscope in all sub-
sequent reprocessing phases. Automatic endo-

scope reprocessing methods are preferred over 
manual methods, as they reduce staff workload 
and demonstrate superior outcomes in quality 
control for high-level disinfection. After repro-
cessing, indicator tests should be utilized to test 
for blood and protein. Testing with indicator 
tests should be performed by a  certified nurse 
who is trained in the form, type, and method of 
testing. The entire reprocessing process should 
be thoroughly documented, including the result 
of the indicator test. Newly hired staff should be 
trained on effective reprocessing and its impor-
tance, and the regular retraining of nurses and 
staff performing endoscope reprocessing should 
be carried out every 2 years. It is important to 
point out the benefits of using automatic repro-
cessing, using automatic disinfectors, and test-
ing with indicator tests to nurses. 

Gastroenterology departments should be 
equipped with all the necessary resources to 
ensure high-quality endoscope reprocessing in 
compliance with established hygienic and mi-
crobiological standards. After regular revisions, 
maintenance, and new endoscopic equipment 
installations, it is necessary to carry out testing 
with indicator tests before using the technology. 
Using indicator tests to check for proteins and 
blood residues should be carried out for all types 
of endoscopes on average once a  week when 
using automatic disinfectors, and this is suffi-
cient for regular endoscopies. Testing should be 
conducted on all types of endoscopes after each 
use when manual reprocessing is employed. For 
high-risk or clearly infectious patients, an indi-
cator test should be performed following every 
examination. Despite our findings, based on the 
results of other studies, we strongly recommend 
heightened supervision during the reprocessing 
of duodenoscopes, particularly at the Albaran 
bridge, which has been identified as a potential 
risk site.	

We recommend fostering interdisciplinary 
collaboration to conduct endoscope testing using 
indicator tests during repeated corrective actions 
and instances of positive results. In such cases, 
the hospital hygiene and epidemiology depart-
ment should be consulted. Additionally, the ATP 
method and microbiological testing should be 
employed when relevant. It is essential to es-
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tablish conditions that facilitate the adoption of 
adjusted recommendations in collaboration with 
the hygiene and epidemiology departments.

Thanks to the results of this work, the find-
ings of other authors, and our practical expe-
rience of working nurses in gastroenterology, 
I believe that this information will be beneficial 
for all workplaces and for practice. Effective 
collaboration between gastroenterology clinics, 
alongside the professionalism of the staff, is 
a  critical factor in ensuring patient satisfaction 
within these healthcare facilities.
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