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IMPLEMENTATION OF A STEAM TERMINAL
CLEANING SERVICE IN OPERATING ROOMS

Implantacdo de um servigo de limpeza terminal a vapor em salas operatorias

Implementacion de un servicio de limpieza terminal a vapor en quirofanos

Sandra Terumi Yoshino', Ana Cristina Cardoso Hering', Rachel de Carvalho?

ABSTRACT: Objective: To report the experience of the first implementation of a steam terminal cleaning service in operating rooms at a private hospital in
Sao Paulo, Brazil. Method: A descriptive and narrative study of a case report, through a review of the different types of hospital cleaning, with emphasis
on steam cleaning of operating rooms. Results: The implementation of steam cleaning and disinfecting in operating rooms showed positive results,
such as optimization and quality in the work process, occupational safety, reduced time of terminal cleaning and room working, procedure automation,
environmental benefits (saving water and chemicals), and security by providing an environment free of important pathogens for the development of
infections. Conclusion: Steam cleaning is an effective alternative to hospital hygiene combined with technology. The steam system is able to effectively
reduce the microbial load on surfaces with higher quality and safety.
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RESUMD: Objetivo: Relatar a experiéncia da implantag¢do pioneira de um servico de limpeza terminal a vapor nas salas operatdrias de um hospital privado
de Sdo Paulo. Método: Pesquisa descritiva, narrativa, do tipo relato de experiéncia, mediante a realizagdo de revisdo acerca dos diversos tipos de limpeza
hospitalar, com énfase na limpeza de salas operatérias a vapor. Resultados: A implantagdo da limpeza e a desinfecgdo de salas operatorias a vapor mostrou
resultados positivos, tais como otimizag¢do e qualidade no processo de trabalho, seguranca ocupacional, redu¢do no tempo de limpeza terminal e de giro
de sala, automatiza¢do do procedimento, beneficios ambientais (economia de 4gua e produtos quimicos) e seguranga, por oferecer um ambiente livre
de patogenos importantes ao desenvolvimento de infecgoes. Conclusao: A limpeza a vapor é uma alternativa eficaz de higienizacio hospitalar aliada a
tecnologia. O sistema a vapor ¢ efetivamente capaz de reduzir a carga microbiana em superficies, com mais qualidade e seguranca.

Palavras-chave: Servico hospitalar de limpeza. Salas cirtirgicas. Desinfec¢do. Contaminagio.

RESUMEN: Objetivo: Reportar la experiencia de la primera implementacion de un servicio de limpieza a vapor terminal en los quir6fanos de un hospital
privado de Sdo Paulo, Brasil. Método: Estudio descriptivo, narrativo, un relato de experiencia mediante la celebracion de la revision de los diferentes tipos
de limpieza del hospital, con énfasis en el sistema de limpieza de quir6fanos a vapor. Resultados: La aplicacion de limpieza y desinfeccién de quir6fanos
a vapor mostraron resultados positivos, como la optimizacién y calidad en el proceso de trabajo, seguridad en el trabajo, reduccién en el tiempo de
limpieza terminal y de habitacion, automatizacién del procedimiento, beneficios ambientales (ahorro de agua y productos quimicos) y seguridad al
proporcionar un ambiente libre de patégenos importantes para el desarrollo de infecciones. Conclusion: El limpiador a vapor es una alternativa eficaz
para la higiene hospitalaria combinado con la tecnologia. El sistema de vapor es capaz de reducir eficazmente la carga microbiana en las superficies, con
mayor calidad y seguridad.

Palabras clave: Servicio de limpieza en hospital. Quir6fanos. Desinfeccién. Contaminacion.
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INTRODUCTION

The environment is identified as an important reservoir
of microorganisms in health services. Contaminated
environmental surfaces can play an important role in
the transmission of some pathogens. Many of these can
remain in the hospital for weeks or months and may
pose a risk to patient safety"*. Therefore, providing effec-
tive measures to control infection aiming at the safety of
an environment that involves the patients is considered
as an important factor in preventing healthcare-associated
infections (HAIs)’. The measures such as the implemen-
tation of good hygiene practices and proper cleaning
frequency form a crucial component in the overall strat-
egy for preventing infections®. On the other hand, failure
in cleaning and disinfecting surfaces may result in the dis-
semination and transfer of microorganisms in healthcare
environments, risking the safety of patients and profes-
sionals working in these places®”.

For some time, it was believed that an environment had
little involvement in the epidemiological chain of HAIs, and
ignoring the importance of hospital hygiene just ended up
favoring the survival of these microorganisms in the envi-
ronment. This scenario did not comply with the practices
for strict control of antibiotics, combined with contact pre-
cautions in place for colonized patients’. Thus, the quality
of care cannot be restricted to an approach limited to the
care provided directly to the patient. Therefore, the nursing
staff is responsible for seeking a biologically safer and more
comfortable hospital setting’.

Over the past decade, there has been a dramatic evolu-
tion in the recommendations and norms for improving the
hospital environment. In 2003, recommendations made by
the Centers for Disease Control and Prevention (CDC), in
2010, the Best Practices in Surface Cleaning and Disinfection
by the Brazilian Health Surveillance Agency (ANVISA), and
scientific studies that discuss the importance of the environ-
ment are some examples"*.

In this context, the surfaces of operating rooms (ORs) also
have great importance regarding the risk factors to the onset
of HAIs in surgical patients. The completion of the cleaning
and disinfection of surfaces is essential to reduce the inci-
dence of infections, as it reduces the inoculum of the agent
on the environment®’.

Cleaning is defined as the removal of dirt lying on
the surfaces of the OR using mechanical means, such as

friction; physical means, such as temperature; or chemi-
cals means, such as sanitizing and disinfectant products.
As a result, physical and nutritional media that support
the microorganisms are eliminated, as the epidemiologi-
cal chain is interrupted'’.

The Surgical Center (SC), as a critical area of the hospi-
tal, requires specific types of cleaning related to the instant
of operation of the OR. Thus, the preparatory cleaning is
performed before the first operation of the day, to remove
the dust particles from the surfaces of surgical lights, fur-
niture, and equipment. The operative cleaning is done
during surgery, in the event of contamination of the ground
with organic matter, in the presence of residue or drop of
material, and to keep the organization and within the OR
hygiene. The concurrent cleaning is performed after each
surgical procedure so that it can remove dirt and contami-
nants before the next operation. Finally, terminal cleaning,
which takes place daily or weekly, depending on the hospital
routine, aims to reduce the amount of dirt and microorgan-
isms from all the surfaces in the OR, both the horizontal
and the vertical, to reduce the likelihood of environmen-
tal contamination"’”.

In the literature, several methods of terminal cleaning
used in hospitals were found. However, in this study, the
terminal steam cleaning will be addressed specifically. Itis a
recent practice and little known in Brazil, although it is
already being studied and used in health services in Europe
for about six years*'. This terminal cleaning method has
attracted some relevance in the hospital environment, as
it only uses the water steam for cleaning and disinfection,
reducing the use of sanitizing chemicals. Furthermore,
the steam cleaning method avoids the use of polluting
substances, without disregarding the required hygiene
standard and, at the same time, reduces operating costs.
Another factor is the decreased risk of developing resis-
tance among pathogens, triggered by an excessive use of
disinfectants on surfaces'*'?.

Faced with the related evidence, this study describes
the practical experience of steam terminal cleaning
implementation in the ORs of a private hospital in
Sao Paulo. Another issue that prompted us to conduct
this study was the lack of available articles about steam
cleaning. This shows that the issue is still a challenge
that needs to be studied for the dissemination of this
knowledge and for encouragement for the development

of new studies.
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0BJECTIVE

To report our experience in implementing a steam terminal
cleaning service in the ORs of a private hospital in Sdo Paulo.

METHOD

This is a descriptive and narrative study of a case report,
which described the work conducted by the first author in
a private hospital in Sdo Paulo. The case report consists of
acquiring practice for us to gain a deeper knowledge of the
study object, seeking a new path for its understanding'>*“.

The study aimed to describe the experience of imple-
menting a hospital cleaning service in the ORs of a large
private hospital located in Sdo Paulo. The institution under
study has two SCs, being composed of two distinct areas, in
which one has six digital rooms for the performance of mini-
mally invasive surgery and the other six conventional rooms,
besides the ophthalmology center. The other SC consists of
14 ORs for the performance of highly complex procedures
and robotic surgery encompassing all specialties'.

Through this case report, we describe how the activity
was developed and the studies conducted before the imple-
mentation, comparing the conventional terminal cleaning
with steam cleaning, in addition to the positive and negative
results, and the difficulties encountered in this pioneering
OR terminal cleaning method.

RESULTS

Case report: study, description,
and implementation of steam cleaning
actions in operating rooms

The steam cleaning method emerged in Brazil in 2011, with the
purpose of offering a cost-effective, practical, and an effective
alternative to hospital cleaning combined with technology.

To minimize the risk of surgical site infection (SSI), a
private hospital in Sdo Paulo outlined several improvement
actions in the OR, including OR terminal cleaning process.
Previously, the procedure was performed with manual
techniques and relied heavy on labor; so, the proposal
was to optimize resources through the implementation

of a steam cleaning equipment. Thus, a hygiene service
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provider, in partnership with the hospital itself, began
a comparative study between the conventional method
and steam cleaning using a high-temperature equipment
(150°C), without the use of chemicals and saving natural
resources, such as water.

The project was conducted by a nurse, and the activity
was carried out by one professional from the cleaning staff,
who was trained to operate the equipment. In addition, all
the areas of the interface were involved: Hospital Infection
Control Service, work safety, healthcare staff, clinical engi-
neering, and maintenance.

The electrical structure of the building was evaluated by
the maintenance staff to ensure the functioning of the equip-
ment and ensure patient and employee safety. For the control
and monitoring of environmental safety, adenosine triphos-
phate (ATP) tests were performed before and after cleaning.

Some guidelines were taken into consideration for the col-
lection of data and for quantitative and qualitative analyses:

 Standard operating procedure (SOP) and cleaning tech-

niques adopted by the institution: these items were
evaluated to compare the method used by the hospi-
tal and later describe the items that could be sanitized
with steam. The cleaning sequence, the procedures
performed (waste collection or disinfection of organic
matter), and the items to be cleaned were previously
agreed with the nursing and governance staff.
Measurement of the area under study: measurements
were performed (total and individual) of the OR to
calculate productivity in square meters.
Process indicators: hospital indicators were analyzed
to verify the productivity, the average cleaning time,
and the consumption of raw materials by the conven-
tional method.

The SC routine was not changed because of the study.
Therefore, the terminal cleanings were made according to
the clearance of each OR and the availability of nursing staff.

The method was applied from December 2011 to January
2012, during the night shift, when the terminal cleaning had
already been carried out. Sixty terminal cleanings were moni-
tored, whose data were recorded in its own checklist, and the
following items were evaluated: total activity time, number
of rooms cleaned per shift, sanitized items, and quantity of
water and chemicals used. However, only a portion of this
sample was applied to complete the study, that is, 11 termi-
nal cleanings were recorded during four shifts, which are as
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follows: one terminal cleaning on the first day, two on the
second day, four on the third day, and four in the fourth day.
This occurred because of the unavailability of the nursing
staff, and that the technical capacity studied could reach an
average of six cleanings per day.

Chart 1 specifies all activities performed in the ORs,
including the sanitized items. Some items and surfaces not
compatible with steam, such as electrical parts, surgical
lights, negatoscope, and telephone, were cleaned manually.

At first, we conducted the cleaning of items covered by
the cleaning stafft (designated in Chart 1). However, through-
out the study, we began to add more items that were cleaned
by the nursing team (Chart 2). This is because of the greater
technical cleaning capacity with steam equipment when com-
pared with the conventional method.

Thus, the results on the mean cleaning time were found
to be as follows: first day, 56 minutes; second day, 45 minutes;
third day, 50.5 minutes, and the fourth day, 44.5 minutes,
which results in an average of 47.81 minutes. These results
varied greatly according to the size of the OR (from 30.27 to
51.87 m?) and procedures performed (waste collection, process
of disinfection of organic matter, etc.). However, the result
was positive, when compared with the conventional method
adopted by the hospital, whose average cleaning time was
115 minutes, i.e., a 58.43% reduction in time to accomplish
terminal cleaning in the ORs.

Another important result was the reduction of water
consumption and sanitizing chemicals. The hospital con-
sumed, on average, 6,472 mL water and 152 mL concentrated
sanitizing product during a terminal cleaning. In contrast,
the steam equipment consumed only 1.730 mL of water
and 144 mL concentrated product. The reduction in con-
sumption of cleaning products was not as significant as the
water, corresponding to 5%, as the use of these products
was necessary for disinfecting items that were incompat-
ible with steam and during the disinfection procedure of
the organic material. However, the water consumption was
extremely low, with a reduction of 73% compared with the
conventional method.

One year after the study, the hospital hired the steam
terminal cleaning service. The team hired was properly
trained on site and the activity was monitored, in the
first weeks, by a nurse from continuing education and a
technical coordinator of the service provider company.
The team was responsible only for terminal cleanings, and
an initial target of 17 in the SC and two in the obstetric

center, daily, was agreed. Therefore, each OR was sani-
tized, altogether, three times a week, since the previous
frequency was just once a week.

A checklist of terminal cleaning was implemented for
checking and recording the activities, and an SOP was also
prepared. Subsequently, the process indicators were created
and monitored monthly.

Chart 1. Activities performed and items sanitized with steam
and manually in operating rooms.

fem | stws
Waste Collected (manually)
Disinfection Performed (manually)
Waste baskets Performed (manually)
Hamper rims Performed (steam)
Roof Performed (steam)
Lamps, externally Performed (steam)

Exhaust screens Performed (steam)

Walls Performed (steam)
Air vents Performed (steam)
Roof Performed (steam)
Negatoscope Perfo:)mnfjr(ing‘uallyv
Telephone Performed (manually)

Fixed benches Performed (steam)

Monitor Performed (manually)
Medical gas panel Performed (manually)
Power outlet plates Performed (manually)
Surgical lights support Performed (manually)
Doors Performed (steam)

Alcohol gel support Performed (steam)

Packing replacement for hamper Performed (manually)

Chart 2. Items sanitized by the nursing staff, which were
incorporated during steam cleaning.

Auxiliary table Performed (steam)
Mayo table Performed (steam)
Surgical table Performed (steam)
IV pole (without pump) Performed (steam)

Chairs Performed (steam)

122 |

REV. SOBECC, SAQ PAULO. APR./JUN. 2015; 20(2): 119-125



STEAM CLEANING IN OPERATING ROOMS

After a certain time, when the team was more skilled
and familiar with the steam equipment, the average clean-
ing time decreased from 47.8 (results found in the study) for
30 minutes, further optimizing the workforce and increas-
ing the productivity.

DISCUSSION

During the study period, the SC staff showed to be very inter-
ested and curious by the novelty of the steam equipment for
terminal cleaning, and many were even unaware about this
technology, which facilitated the implementation period, for
the whole routine standardization process was monitored
by them. Thus, there was no resistance from the SC team.

At first, the cleaning staff came across some operational
difficulties, which were resolved as they acquired experience
in the use of the equipment, for example, handling of the
machine and cleaning sequence without the risk of cross
contamination.

Another difficulty found was the increase in complaints
about the aspect of the OR floor after the use of the steam,
which was left with scratch-like marks. This was because
the floor was impregnated with dirt. Therefore, scratches
happened because of the output of steam that penetrated
the impregnated floor. With this, the elaboration of a sepa-
rate schedule for floor treatment, with the use of industrial
washers for cleaning and maintenance, was necessary, as the
steam could not completely remove the dirt.

Among the main results, we obtained

¢ 58.43% reduction in the average length of OR termi-
nal cleaning;

e 12% reduction in room turnover time;

¢ 73% reduction in water consumption;

¢ 5% reduction in the consumption of sanitizing
chemicals;

e optimization of the workforce of the healthcare team
(absorption of some cleaning equipment by the hygiene
professional);

e improvements in the environmental hygiene process
with reduced ATP count;

¢ mechanization of the process and reduction of labor;

 reduction in the ergonomic risk of the professional,
because of the reduction of physical effort through
process automation, minimizing the possibility of
removal from the job.

Another challenge found in the study and implementa-
tion of this service was the search for a scientific evidence
for a theoretical basis, as there is a large shortage of articles
that address this matter. No Brazilian studies were found
on this subject, and only American and European studies
were published'®".

In Brazil, in a survey conducted in Goiania (GO),
the authors had the care to characterize the cleaning
of the OR and the use of personal protective equipment
by professionals, who performed it manually. It was found,
through the observation of 40 surgeries, that there was
organic matter on the floor in 37.5% of them and that dis-
infection with 70% alcohol was not performed. In addition,
the use of personal protective equipment was ignored by
many professionals, which reflects directly on the secu-
rity of the employee. The authors highlight the need for
training of professionals regarding the cleaning process,
the use of PPE, hand hygiene, and their responsibility in
controlling SST**.

This study can be used to reflect about the advantages
of steam terminal cleaning of ORs compared with the con-
ventional method.

In other countries, since 2008, studies have been con-
ducted on the use of steam cleaning/disinfecting systems,
including considerations that this cleaning system is able to
reduce significantly and consistently the presence of patho-
gens on surfaces™.

A study in the United States'® showed over 90% of reduc-
tion in the microbial load after cleaning with steam, proving
that bacterial spores can also be effectively treated with this
type of device. However, on surfaces with rounded edges,
reduction rates were lower, and the effectiveness was proven
in smooth and flat surfaces, as they guarantee the better
heat transfer of the equipment. These decreases can also be
improved if the steam contact time is extended. Even with
the extension of the contact time, the steam treatment also
requires less time when compared with the use of chlo-
rine-based disinfectants, for example, with the advantage
of not producing harmful byproducts. Furthermore, the
steam system does not represent a risk of cross contam-
ination of surfaces, as may occur in other conventional
cleaning methods'®.

Another American study shows the speed of steam in
reducing concentrations of pathogens in just five seconds.
On the other hand, most of the liquid chemicals require five

to ten minutes to achieve microbial reductions on surfaces.
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Another positive aspect observed is the elimination of the
risk of antimicrobial resistance present in the indiscrimi-
nate use of disinfectants. This is explained by the absence
of residues on the surface when only steam is used".

FINAL CONSIDERATIONS

This case report has highlighted the successful implemen-
tation of the steam terminal cleaning service in ORs from a
private hospital in Sdo Paulo. Faced with the concern for the
safety of the surgical patient and the risk of SSI related to
the environment, this study showed an effective alternative
to hospital hygiene combined with technology.

Despite the lack of scientific evidence, the few stud-
ies found show that the steam system is able to effectively
reduce the microbial load on surfaces, with higher quality,
when compared with the use of disinfectants. According to
the results obtained, along with environmental benefits and

occupational safety, this suggests that steam cleaning is a viable
alternative to the conventional cleaning method, which uses
chemicals for cleaning/ disinfecting environmental surfaces.

However, given the shortage of studies on this subject,
there is still the need for further studies related to the use of
steam in hospital hygiene to be developed.

Thus, this cleaning method was implemented in a
pioneering way in the hospital studied, and was shown
to be more productive and efficient than conventional
terminal cleaning regarding the positive results such as
optimization and quality in the work process, reduction
of ergonomic risk for the professional, reduction in ter-
minal cleaning time and room turnover, automation of
the cleaning procedure, and reduction in the consump-
tion of natural resources. In this way, the environmental
sustainability guidelines practiced by the institution were
adopted. Above all, the patient safety should be ensured
by means of an environment free of important pathogens
for the development of HAIs.
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