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Abstract
Hospitalized patients and patients treated in Intensive Care Units (ICUs) are at high risk of contracting infectious
diseases, mainly lung diseases resulting from respiratory pathogens found in the oral cavity due to deficient oral
health maintenance. This problem could be avoided through preventive actions that require minimum intervention.
The surface of the tooth, tongue and prostheses, as well as the ICU devices in contact with the patients’ mouth, is
large reservoirs for pathogens. Thus, cleaning the patients’ mouth and removing infection foci may positively
influence the quality of life and well-being of critically ill patients. The aim of the current study is to address the
importance of having dentists in the health teams working in ICUs, as well as the activities performed, the necessary
dental care and the relation between oral and systemic conditions. The study was approved by the Ethics
Committee of the Catholic University of Brasília, Brazil, under protocol number CAAE 44578215.0.0000.0029. It was
concluded that the lack of preventive measures, as well as the deficient oral cavity hygiene and clinical care in ICUs,
are risk factors for the development of systemic diseases, mainly of diseases affecting the respiratory and
cardiological tracts; therefore, the participation of dental surgeons in the interdisciplinary team is crucial to promote
health in hospital environments.

Keywords: Dental health service; Health care quality; Intensive care
units; Oral hygiene; Quality of life; Ventilator-associated pneumonia

Introduction
Different professionals provide care to critically ill patients in
Intensive Care Units (ICUs). These professionals form an
interdisciplinary team of physicians, nurses, nursing technicians,
physical therapists, dieticians, speech therapists, although there is little
participation of dental surgeons [1,2].
Multidisciplinarity concerns the gathering of knowledge and
information about each health field to be applied in actions aimed at
promoting health and quality of life to ICU patients [1,3].
A bill approved by the Brazilian legislative body has established the
mandatory presence of dental professionals in the ICUs of public and
private hospitals, as well as in hospital assistance as a whole [4].
The expertise in Hospital Dentistry was validated by the Federal
Council of Dentistry in 2015, which has integrated the dental surgeon
to all hospital departments (Inpatient Units, Operating Rooms and
Intensive Care Units) [4-11].
This measure was taken because hospitalized patients have poor
immunity and predisposition to poor oral hygiene, fact that favors the
increased colonization of the oral biofilm by gram-negative organisms
harmful to the patients’ health. Thus, such fact may contribute, among
other consequences, to the worsening of the patients’ general health
condition - as in the case of pneumonia acquired in hospital
environments – and, consequently, to prolong hospitalization time
[2,12-14].
Integrating dental care to the services provided to ICU patients is
extremely important to prevent systemic complications arising from
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oral conditions, since these patients are more likely to have their
general health worsened due to greater chances of contracting
associated-systemic and/or oral infections [15-17].
The presence of biofilm and tongue coating in large quantities and
its complexity, as well as the poor oral hygiene and periodontal
diseases found in critically ill patients, are factors that may favor the
development of severe respiratory tract infections, such as nosocomial
or hospital-acquired pneumonia, which is the second largest hospitalacquired infection presenting up to 50% chance of mortality and
bacterial endocarditis [11,12,14,18].
These patients are also prone to therapy-related dehydration and,
consequently, to xerostomia, decreased salivary flow, oral lesions,
spontaneous bleeding in the oral mucosa and fissures [1,2,10,13,19,20].
The aim of the current study is to address the importance and the
performance of dentist in multi-professional teams working in
Intensive Care Units, in order to help disclosing the specific role dental
surgeons play in this environment, as well as to support the insertion
of this particular health procedure in hospital sectors. The study was
approved by the Ethics Committee of the Catholic University of
Brasília, Brazil, CAAE number 44578215.0.0000.0029.

Hospital Dentistry
Hospital Dentistry has emerged in America in the Nineteenth
century and it aimed at establishing and/or maintaining good oral
health conditions in hospitalized patients in order to improve their
systemic health by providing a complete therapy and improving these
patients’ quality of life [1,2,7,9,11].
The relation between systemic and oral health has been increasingly
addressed. It is currently known that several systemic diseases whether they are infectious, immunological or therapy-related show
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oral manifestations. They may also result from inadequate oral health
conditions, such as poor hygiene, biofilm accumulation, periodontal
diseases and tooth root remains (infection foci) [8,9,21-23].
Performing dental procedures in hospital environments is a
challenge, since this area of expertise is not yet fully acknowledged and
is discriminated by the health professionals themselves, who do not
believe in the effective participation of dental care in the
comprehensive treatment of hospitalized patients [3,12,24,25].
The knowledge about the oral cavity, its characteristics and
microbiota provides dental surgeons with the specific and adequate
training to work in hospitalized patients’ oral health promotion,
education and prevention. Thus, their presence in multidisciplinary
teams working in hospital care is essential, mainly with regard to oral
health-related procedures and clinical interventions in general
[10,13,25,26].

The Bill in Brazil

On the other hand, the microbiota of critically ill patients is
composed of gram-negative microorganisms and highly-virulent strict
anaerobes such as Streptococcus pneumoniae and Staphylococcus
aureus, which are the potential etiologic agents of pneumonia
[16,18,19,35].
Some patients show pre-existing oral issues at the time they are
hospitalized. Others present poor oral hygiene symptoms during
hospitalization, only. The deficient hygiene of dental prostheses (Figure
1) and of the oral cavity performed by the patients themselves and/or
by the nursing staff, as well as the patient’s sedation state, the presence
or absence of mechanical ventilation and the dietary regime are factors
that directly influence the oral health of ICU patients, since they may
favor biofilm accumulation, tongue coating (Figure 2), periodontal
diseases (gingivitis, periodontitis) (Figure 3), tooth root remains
(Figure 4), as well as opportunistic infections in the mouth due to
immunosuppression and decreased salivary flow resulting from the
action of the medication delivered to these patients [5,14,17,23,40,41].

The Brazilian Legislative Chamber and the Senate have approved a
bill, which established the mandatory presence of dental professionals
in ICUs and in public or private hospitals hosting treatment centers,
since the mouth is an environment prone to be colonized by healththreatening pathogenic microorganisms [4,8,11].
This particular bill argues that preventive dental procedures are
inexpensive and able to effectively reduce the nosocomial pneumonia
and ventilator-associated pneumonia (VAP) rates in critically ill
patients, as well as to reduce hospital costs associated with prolonged
hospitalizations [4,12,14-16,27-29].

Dentistry in ICUs
Dentistry in Intensive Care Units stands out due to the important
role it plays in the comprehensive care provided to critically ill patients
[24,25,30-32].
Critically ill patients are more predisposed to have their mouth
colonized by highly pathogenic microorganisms, which may be
inhaled, colonize the oropharynx and trigger a respiratory tract
infection process. Other factors also predispose ICU patients to
develop pneumonia, namely: the use of endotracheal tube, the
deficient cleaning performed by the nursing team, as well as the
complexity of the oral biofilm found on the patients’ teeth and tongue
and, mainly, in the ICU equipment [12,14,18,31,33].

Figure 1: Poorly sanitized prosthesis of an ICU patient – there is the
need of educational and sanitizing actions by the interdisciplinary
team.

Patients subjected to mechanical ventilation, which is a common
situation in ICUs, are more vulnerable to respiratory tract infections,
since their natural immune barriers such as cough and expectoration
are affected [21,34,35].
The orotracheal intubation poses the risk of developing such type of
infection, since the tube has direct access to the lower respiratory tract
and allows microorganisms found in the mouth to have mechanical
access to the lungs [12,13,15,21,31,32,36-38].

Main Health Issues Presented by ICU patients
The oral health depends on factors such as dental biofilm, immunity
and oral microbiota. The oral microbiota of healthy adult patients is
predominantly composed of gram-positive microorganisms and
facultative anaerobes such as Streptococcus oralis and Streptococcus
sanguinis [39].
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Figure 2: Patient fed through nasogastric tube presenting coating
throughout his tongue - microbial reservoir of gram-negative
bacteria associated with nosocomial pneumonia.
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The repositioning of patients and of the equipment used in ICUs
must be well organized by the nursing staff because it may hinder
visibility during the oral health procedure (Figure 5) and help
overcoming patient’s non-cooperation during the treatment
[3,16,13,35,37,44].

Figure 3: Supragingival calculus accumulation and tongue dorsum
dryness in an ICU patient-there is the need of supragingival scaling
(clinical procedure whose ethical and legal competence belongs to
the dental surgeon), as well as of oral environment adaptation.
Figure 5: ICU patient subjected to orotracheal intubation and to
nasogastric feeding – Difficulties in the management of and in the
professional adaptation to oral hygiene procedures.
It is mandatory shutting down the nasogastric feeding of certain
patients. This procedure may be carried out by the dietician or the
nursing staff, because dentistry procedures might make the patient
nauseous, mainly during tongue and posterior dental region cleaning
[5,30,42,45].
Dentists do not have the opportunity to dedicate themselves to
hospital environments, mainly to ICUs; therefore, is it necessary
technically and scientifically preparing these professionals in order to
help them providing good oral health practices to critically ill patients
[17,25,30,40,44].

Figure 4: Oral health status of an ICU patient. Presence of tooth
root remains - dental infection foci.

The Management of Oral Health Promotion Activities
in ICUs
The clinical management of critically ill patients, whether they are
intubated or tracheostomized, must be done along with the intensivist
doctor, the physiotherapist or the nurse responsible for positioning the
patient’s bed at 45º at the time to perform the dental procedure
[3,21,22,26,36,42].
The dentist surgeon must be aware of the patient’s bio-psychosocial
condition since it helps achieving the correct planning and
performance of the demanding clinical activities. It is a way to avoid
the use of interventions non-applicable to the patient’s actual clinical
condition and nuisance [2,11,24,30,40,43,44].
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Adapting the Oral Health Promotion Activities to ICUs
According to clinical experience, using auxiliary means is very
helpful; it means applying beneficial clinical tricks or strategies to get
wider mouth opening and better visibility during oral health clinical
procedures applied to intubated and tracheostomized patients
[5,17,30,46].
The correct use of mouth expanders and previously made mouth
openers along with the teamwork of a medical staff comprising
dentists, physical therapists and intensivist doctors may help better
accessing the patients’ mouth [22,26,30,36,40].
Dental care activities must not be performed by a single
professional. It is important having auxiliary personnel to assist the
dentist during the performance of logistics activities related to the
treatment. It is worth emphasizing the importance of having a welltrained nursing staff aware of the dentistry procedures, mainly with
respect to the correct use of mouth expanders and mouth openers
(Figures 6 and 7) [5,17,30].
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death among hospital-acquired infections (20-50% of the affected
patients die) [15,18,31,32,47].
The tongue and tooth surfaces are microbial reservoirs of high
complexity, mainly in hospitalized patients, fact that makes the salivary
secretion extremely pathogenic. Debilitated patients often show
impaired reflexes and are predisposed to pulmonary aspiration. Thus,
their mouth becomes the main gateway for microorganisms harmful to
their systemic health [14,19,27].
The risks increase from 6 to 21 times in the case of patients
subjected to mechanical ventilation or to endotracheal tube, because
the tube cuff also works as a microbial niche that allows bacteria to
directly translocate to the lungs [13,35,40].

Dentistry Interventions in an Intensive Care Unit

Figure 6: Professional adaptation aiming at providing increased
visibility and support to preventive and oral health promotion
measures applied to an intubated patient in the ICU.

All dentistry interventions must be assisted by auxiliary personnel
using the constant vacuum suction system installed in ICUs. The
system must be equipped with a suction device adapted to it in order to
enable a faster and more efficient procedure [32,42].
When the correct planning meets the needs of each critically ill
patient, the preventive oral health interventions supposed to be done in
the ICU do not differ from those performed in the doctor’s office
[17,22,28,30].
The great difference lies on the dentist’s professional experience in
adapting him/herself to the new professional context [5,17,20,26,45].
Daily teeth-bushing should not be forgotten in ICUs. It is necessary
using prophylactic paste and a smooth bristled toothbrush to reach
mouth areas, which are most difficult to be accessed. It is considered an
irreplaceable measure for biofilm and bacterial plaque removal
[2,12,14,22,37,47].
The oral hygiene deficiency condition found in ICUs may be the
greatest issue in technical dentistry, since most ICU professionals
perform oral hygiene using wooden spatulas wrapped in gauze [25,30].
Although this technique is widely used, it does not meet the official
dental practices and shows low effectiveness in removing the bacterial
plaque [1,11,14,34].

Figure 7: Full mouth disinfection - Dental procedures involving the
surgical, periodontics, restorative and prevention dentistry fields performed in a single session in the ICU using intravenous sedation
(constant monitoring - anesthetist/intensivist doctor) and
interdisciplinary planning in order to eliminate dental infection
foci, inflammation processes and pain resulting from oral issues.
The staff must be able to help with the salivary suction and to
perform other oral health procedures [36].

Oral X Systemic Health
Pneumonia is the systemic disease that most correlates with oral
health and it is directly linked to periodontal diseases. When it comes
to ICU environments, there is high correlation between pneumonia
and oral health, which is a disturbing element, since nosocomial
pneumonia - an extremely debilitating infection diagnosed 48 h after
the patient's admission to the hospital - is the second leading cause of
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It is necessary better understanding the herein discussed subject, as
well as the way health professionals deal with the main techniques and
with the oral health procedures assumed to favor the correct oral
hygiene protocol [19,22,25,30,41].
The fluoride therapy, using 1.23% or neutral acidulated fluoride,
may help the first phase of the treatment, mainly in terms of keeping
the oral pH in ICU patients. It is important highlighting that this
therapy is an oral health complementary activity and that it should be
done after the oral hygiene, using the toothbrush for a certain period
[5,22].
The tongue hygiene must be always preformed from the posterior to
the anterior region of the mouth. The use of some auxiliary means
such as tongue scrapers may be effective in eliminating the
environment favorable to bacterial accumulation, specially the gramnegative bacteria, which are associated with nosocomial pneumonia
[17,20,29,36,39].
The tongue hygiene, in other words, the tongue coating removal
must be constantly done using the patient’s toothbrush humidified
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with saline solution or with 0.12% chlorhexidine; the procedure must
be supervised [13,16,30,32,45].
Another efficient clinical dental procedure comprises the use of
0.12% chlorhexidine, twice a day, for at most 7 to 10 days. This
medication has bactericidal and bacteriostatic properties. Thus, it helps
eliminating possible inflammatory sites and bleeding, since such
conditions could impair future treatments [30,36,44,47].
Performing prophylaxis in the clinic using constant vacuum suction
with 0.12% chlorhexidine may be efficient since the patients have
difficulty in rinsing and spitting [5,25,28,34].
Using hemostatic tweezers or needle holders with little amount of
gauze soaked in this chlorhexidine solution - after using the herein
described clinical management and adaptation - is another oral
hygiene possibility for intubated and tracheostomized patients
[12,17,19,22,30,38].
This technique may be especially effective in the hygiene of
posterior regions of the mouth and of the endotracheal tube
[29,30,36,37,41].
Other oral antiseptics are used in some ICUs, but only a few studies
described in the literature have presented clinically effective results. It
is possible seeing that the financial planning advocates for the use of
the cheapest techniques rather than the more effective ones
[10,11,34,41].

patients, as well as to always respect their individuality and urgent
needs in order to solve the oral issues that may and are affecting the
systemic health of critically ill patients [48,49].

Interdisciplinarity in the ICU
Dental surgeons should be assigned to the interdisciplinary teams
working in intensive care units in order to teach/train the other ICU
professionals and fully assist hospitalized patients, since only dental
professionals have the extensive knowledge about oral hygiene
techniques, the microbiota, the diseases affecting the oral cavity, as well
as about specific dental procedures such as supragingival scraping,
procedures belonging to fields related to dental prosthesis and dental
extractions, to the clinical assessment of oral lesions, and to the
resolution of issues directly affecting the stomatognathic system
[3,5,6,10,11,15].
Interdisciplinarity concerns the gathering of specific opinions from
each specialty. It emphasizes the team approach in health care and
allows the interaction and integration of all the elements involved in a
health situation in order to understand the human being as a whole. It
directly relates all types of science and is a determining health
promotion factor concerning ICU patients [2,17,32].
The oral health of patients is often neglected within treatment
centers and ICUs, and such neglect may trigger serious consequences
for their systemic health [6,9,10,15].

The presence of cavities and dental fractures may result from
existing caries lesions or traumas at the time the patient is hospitalized.
The Atraumatic Restorative Treatment (ART) favors these conditions
because the resin-modified glass-ionomer cements are the most
reliable materials due to their biocompatibility and release of fluoride
ions. These cements enable remineralization in early dental caries, fact
that benefits the first stage of the treatment [20,30].

It is necessary developing specific oral health promotion protocols
in hospitals. It is also important having dental surgeons effectively
present in this environment so that dentistry can be inserted in the
hospital routine in a humane way in order to provide an integrated and
comprehensive care to the patients to help them healing fast
[13,22,25,26,37,45].

The ART technique, the supragingival scaling and the root planning
must be done by dentists, only. These specific procedures cannot be
performed by other professionals, who could be ethically accounted by
competent organs for performing such procedure, whenever necessary
[2,3,19,30].

Conclusion
The relation between oral cavity factors and systemic factors shows
the need of the dental surgeons’ effective participation in
interdisciplinary teams working in Intensive Care Units.

Emergency surgical interventions may be done within the ICU
environment, especially when the tooth becomes an infectious and
painful site, which is considered a negative aspect to patients’
rehabilitation [11,26,28].

Aspects such as poor oral hygiene, lack of dental clinical procedures,
management and professional adaptation, as well as the oral health
neglect by the patients themselves and by health professionals, pose
risks to the patients’ health as a whole.

It is mandatory performing the clinical planning alongside with the
intensivist doctor and all the multidisciplinary staff before the surgical
intervention, since they must know the patients’ real systemic
conditions, as well as the possible adverse reactions to the anesthetic
and post-extraction medications [1,2,7,11,17].

The professional practice of dental surgeons in Intensive Care Units
is crucial to provide quality of life, as well as differentiated health care,
to critically ill patients.

It is expected that the clinical experience and the dentistry
orientation focused on promoting health and quality of life to critically
ill patients may work as possible training or future guides to hospital
environment assistance, mainly in Intensive Care Units
[13,15,17,19,20,24,26,29,30,31,35,36,42].

1.

Full Mouth strategy is used to oral health promotion in ICUs. All
dental needs of each ICU patient were addressed in a single session,
which was monitored by the physicist and by the ICU staff. Such
procedure often required intravenous sedation, which was performed
by the physician in charge. This particular procedure requires the
dental surgeon to be prepared for the possible clinical needs of the
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