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Highlights

« ICU patients face oral health risks due to the use of intraoral devices and poor protocols.

» Document specific oral findings in patients with prolonged ICU stays

« The most common oral findings include gingivitis, ulcers, xerostomia, dental caries and periodontitis.

« Despite the care provided, common findings such as gingivitis and ulcers highlight the need for dental intervention in
ICU patients.

Revista Cuidarte Abstract

Introduction: Patients in intensive care units often experience a decline
in oral health. Systematic reports of oral findings in these patients
are scarce. Objective: To document oral cavity lesions in patients in
Intensive Care Units. Materials and Methods: A systematic review was
conducted, with a literature search across five databases, focusing on
publications from 2018 to 2023. The identified articles were imported
into the Mendeley reference manager; titles and abstracts were
reviewed in pairs and under blinded conditions. Pre-selected articles
were exported to the Rayyan application for eligibility assessment.
Quality of the studies was assessed using the Joanna Briggs Institute (JBI)
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tool. This research is classified as risk-free and complies with copyright
regulations by exercising citation rights (Law 1915 of 2018 and Law
1032 of 2006). Results: A total of 1553 articles were identified. Using
the PRISMA methodology, 11 studies were included, with 54% retrieved
from PubMed and 91% published in English. Toothbrushing was the
most frequently documented oral care procedure. Gingivitis and ulcers
were the most frequent oral findings. Discussion: The literature confirms
the presence of oral findings in these patients, which are related to their
systemic health status, procedures, equipment, and oral health care
protocols. Conclusion: Although oral care is provided at a high rate in
critically ill patients, oral alterations and lesions are frequently observed.
The involvement of a dentist is essential for the comprehensive care of
these patients.
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Hallazgos bucales de pacientes en unidad de cuidados intensivos: una revision
sistematica

Resumen

Introduccion: Los pacientes en cuidados intensivos presentan deterioro en la salud bucal.
Son escasos los reportes sistematicos de los hallazgos bucales en estos pacientes. Objetivo:
Documentar las lesiones presentes en cavidad bucal de pacientes que han permanecido en
Cuidados Intensivos. Materiales y Métodos: Revisidn sistematica con busqueda de literatura en
cinco bases de datos, publicados entre 2018 y 2023. Se descargaron los articulos identificados
en el gestor de referencias Mendeley; de forma pareada y cegada se revisé titulo y resumen.
Para la verificacién de elegibilidad los articulos preseleccionados se exportaron a la aplicacién
Rayyan. La evaluacion de calidad se hizo con el instrumento Joanna Briggs Institute (JBI). Esta
investigacién es catalogada sin riesgo, en la que se respetaron derechos de autor ejerciendo el
derecho de cita (Ley 1915 de 2018 y la 1032 de 2006). Resultados: Se identificaron 1553 articulos,
mediante metodologia PRISMA, se incluyeron 11 estudios, de éstos 54% recuperados de Pubmed,
91% publicados en inglés. El cuidado bucal mas documentado fue el cepillado dental. De los
hallazgos bucales la gingivitis y las Ulceras fueron los eventos mas frecuentes. Discusidn: La
literatura confirma la presencia de hallazgos bucales en estos pacientes relacionados con su
estado de salud sistémico, procedimientos y equipamientos, asi como protocolos y cuidados
de salud bucal. Conclusion: Aunque los cuidados bucales se brindan en alta proporcion
en pacientes en estado critico, es frecuente la presencia de alteraciones y lesiones bucales.
Es fundamental la participacién del odontélogo en el cuidado integral de estos pacientes.

Palabras Clave: Salud Bucal; Unidades de Cuidados Intensivos; Cuidados Criticos; Pacientes.

Descobertas bucais de pacientes internados em unidade de terapia intensiva:
uma revisao sistematica

Resumo

Introducao: Pacientes em unidades de terapia intensiva frequentemente apresentam
deterioracaodasaude bucal Relatos sistematicos deachados orais nesses pacientes sao escassos.
Objetivo: Documentar as lesdes presentes na cavidade oral de pacientes que permaneceram
em Terapia Intensiva. Materiais e Métodos: Revisao sistematica com busca bibliografica em
cinco bases de dados, publicadas entre 2018 e 2023. Os artigos identificados foram baixados
no gerenciador de referéncias Mendeley; de forma pareada e cega, o titulo e o resumo foram
revisados. Para verificacao de elegibilidade, os artigos selecionados foram exportados para o
aplicativo Rayyan. A avaliacdo da qualidade foi feita com o instrumento Joanna Briggs Institute
(JBI). Esta pesquisa esta catalogada sem risco, na qual os direitos autorais foram respeitados
através do exercicio do direito de citacao (Lei 1.915de 2018 e 1.032 de 2006). Resultados: Foram
identificados 1.553 artigos, utilizando a metodologia PRISMA, foram incluidos 11 estudos, destes
54% recuperadosdo Pubmed, 91% publicadoseminglés. O cuidado bucal maisdocumentado foi
aescovacao dentéria. Dos achados bucais, gengivite e Ulceras foram os eventos mais frequentes.
Discussao: A literatura confirma a presenca de achados bucais nesses pacientes relacionados
ao seu estado de saude sistémico, procedimentos e equipamentos, bem como aos protocolos
e cuidados de saude bucal. Conclusao: Embora os cuidados bucais sejam prestados em alta
proporcao em pacientes em estado critico, € comum a presenca de alteracoes e lesdes bucais.
A participacdao do cirurgido-dentista no cuidado integral desses pacientes é fundamental.

Palavras-Chave: Saude Bucal; Unidades de Terapia Intensiva; Cuidados Criticos; Pacientes.
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Introduction

Inthe global context, the Intensive Care Unit (ICU) is a crucial hospital setting dedicated to managing
medium- and high-complexity critically ill patients, ensuring the provision of comprehensive
medical care'?. However, evidence shows that patients' health often deteriorates after admission
to ICUs, as they are highly susceptible to healthcare-associated infections, as well as ventilator-
associated pneumonia (VAP), which is among the leading causes of morbidity and mortality?.

Regarding oral health, these patients undergo physiological changes and alterations in oral
microbiota due to the use of intraoral attachments and devices, which contribute to states of
dysbiosis. Similarly, changes in saliva production, lack of chewing, and other factors increase the
risk of gingivitis, periodontal disease, dental caries, and inflammatory or infectious processes in
the mucous membranes. Additionally, it is well established that oral care protocols and oral care
interventions could be insufficient during patient hospitalization, increasing the risk of developing
oral pathologies*® and reducing the patient's quality of life, comfort, and well-being®.

In addition to local disease effects, oral inflammation has been shown to increase the systemic
inflammatory burden, directly affecting the health of these patients’. Based on this premise,
knowing and monitoring the oral health status of critically ill patients could provide timely and
valuable information on risk factors and responses to interventions, ultimately improving their
hospital stay and future quality of life.

Numerous tools are available to assess oral health, along with protocols for oral care in the ICU2.
However, understanding the dynamics of the ICU stay is challenging due to the restrictions of this
setting, where patients with special needs stay in accordance with the institutional policies of
hospital clinical centers, and safety and control of adverse events are paramount®'°. In addition,
due to the critical conditions of these patients, rigorous institutional protocols must be followed
to safeguard their integrity''.

Therefore, the evidence on oral findings in ICU patients remains incipient. A systematic review of
the literature is proposed to recognize these previously documented events in comparison with
in-hospital patients and support the clinical decision-making processes of the comprehensive
healthcare team caring for these patients.

Materials and Methods

Study design
Systematic review (SR) as a type of secondary source research

Study protocol

This systematic review (SR) was conducted following the recommendations of the PRISMA statement
and was registered on the PROSPERO platform in June 2023 (CRD42023433917).

Eligibility criteria
The PICO framework used to address the research question and establish the eligibility criteria was
as follows:
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P (Population): Soft and hard tissues of the oral cavity in intensive care unit (ICU) patients.

| (Intervention): ICU hospitalization.

C (Comparison): In-hospital management.

O (Outcome): Percentage or frequency of mucositis, herpes, xerostomia, dental caries, gingivitis,
and periodontitis.

Inclusion criteria encompassed original articles published in English or Spanish and available in
full-text. Articles that did not document oral findings in ICU patients, case reports, case series, and
qualitative studies were excluded.

Sources of Information

An electronic search for articles was conducted in the databases ScienceDirect, Web of Science,
PubMed, Oral Dentistry, and Epistemonikos, focusing on publications from 2018 to 2023.

Procedure

The article search in the selected databases was initiated using the search string (((“oral health”
OR “dental clinics”) AND (“Intensive Care Units” OR “critical care”) AND (Patients)) tailored for each
database (PubMed, Web of Science, Oral Dentist, Science Direct and Epistemonikos), by four of the
authors. The articles were obtained by using search filters based on the selection criteria, including
publication date and language. Article identification using the respective search string across the
five databases was conducted between May 4 and May 18, 2023.

Subsequently, titles and abstracts from each database were independently reviewed by two peers.
In cases of discrepancies between the reviewers, a third team member was consulted to resolve the
disagreement by either including or excluding the article from the systematic review.

The full-text articles in PDF format were downloaded into the reference manager Mendeley and
placed in a folder shared with the research team. The titles of the articles were listed and ordered to
facilitate the identification of repeated references. After removing duplicates, the remaining articles
were exported to the open-access tool Rayyan QCRI'?, where two researchers reviewed the full
texts (https://rayyan.ai/reviews/690450) to ensure they met the selection criteria and documented
oral findings in ICU patients. This review process was conducted between June 9 and June 16, 2023.
Finally, the methodological quality assessment was conducted using the Joanna Briggs Institute
(JBI) assessment tool'?, which considers aspects such as participant selection criteria, exposure
measurement, confounding factors, and outcome measurement, among other aspects, depending
on the methodological nature of each study. Data extraction and analysis for each study were
recorded in a Microsoft Excel spreadsheet.

Analysis

A descriptive analysis of the data was conducted in Microsoft Excel. The study's data are available
for access and consultation on Mendeley Data'.

Ethical considerations

Copyright was respected by exercising the right of citation, as stipulated in Law 1915 of 2018
(amending Law 23 of 1982) and Law 1032 of 2006. Additionally, the study adhered to the scientific,
technical, and administrative standards for health research outlined in Resolution 008430 of 1993.
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Results
A total of 1553 articles were identified. After applying selection filters and conducting a title and
abstract review, 95 articles were preselected, and 11 were ultimately included in the systematic

review (Figure 1).

Identification of new studies via databases and registers

Records identified from:
- Scopus (n=162) Records removed before screening
o Science Direct (n=116) Duplicate records (n= 54)
= Pubmed (n=169) — Records marked as ineligible by automation
§ Dentistry & oral science source (n=58) tools (n= 54)
£ epistemonikos (n=48) Record removed for other reasons (n= 30)
£ total (n= 1553)
Records screened Records excluded
(n=1553) (n=1249)
g !
o Reports sought for retrieval Record i
7] ecords not retrieved
g (n=304) ‘ (n=209)
(2]
= Report excluded
eport exclude:
Reports ass(e;iegsl)or eligibility objetives (n= 30)
_ do not describe findings (n=54)
o] v
]
o]
= New studies included in review
v
i (n=11)

Figure 1. PRISMA flow chart for identification and selection of systematic review articles

Regarding the bibliometric characteristics, 54.54% of the articles were retrieved from PubMed,
90.90% were published in English, and 36.36% were published in 2021 period. Brazil was the
most frequent country of origin for publications on the subject of interest, accounting for 36.36%
(Table 1).

Regarding oral care provided to the patient, three out of eleven studies (27.27%) did not mention
details about oral care. In the remaining eight studies, the most frequently reported care was tooth
brushing'™2?(100% of the evidence) with adaily frequency of threetimesadayin three studies '**', twice
a day”, every 12 hours in one study'®, and every 24 hours in two studies'®'”. The use of chlorhexidine
mouthwash was reported in eight of the eleven articles''%'¥% (72.72% of the evidence), although the
frequency of its application was not specified. Additionally, two studies describe additional actions
such as lip'®*? and mucosal*? hydration, while one study describes specific techniques, such as removal
of calculus, scaling and root planing, and atraumatic restorative treatment of caries'.
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Regarding the length of stay in the ICU, two studies*** did not report this information, while the other
authors recorded durations ranging from one month'™'¢ to 39 months®°. Information on medication
intake was mentioned in only 27.27% of the studies. As for comorbidities, 81.81% of the studies
reported that participants had at least one comorbidity, including diabetes'®'®'9%*, hypertension'®'?,
and pulmonary compromise's'”19202324 among others. Details of these characteristics are described
inTable 2.

Inthe 11 articles included, a total of 22 oral findings were reported, of which the presence of gingivitis
stands out as it was the most frequent event (54.54% of the evidence reviewed) reported in six of
the eleven articles 0920212324 followed by ulcers'®°?232> (45.45%). Xerostomia, dental caries, and
periodontitis were each observed in an equal proportion of studies (36.36%), with these findings
being mentioned in four of the 11 articles read”?°?*?*, Among other oral findings, edentulism
was found in three articles'@?*?', accounting for 27.3%. Findings such as residual roots'®'?, oral
abscesses'®?, angular cheilitis?'*, and tongue pathologies®**' were observed in 18% of the articles.
The least frequent findings included lip disorders'®, oral dysbiosis?*, dental mobility*’, and maxillary
dental trauma'®; candidiasis, herpes, aphthous ulcers, and mucositis** were mentioned only once,
accounting for 9.09% (Table 2).

Table 1. Bibliometric characteristics of the articles included in the systematic rev

Characteristics Frequency (n) Percentage (%)

Database

PubMed 6 54.54

ScienceDirect 3 27.27

Scopus 2 18.18
Language of publication

English 10 90.90

Spanish 1 9.09
Type of study

Observational, cross-sectional, and descriptive 6 54.54

Experimental study or clinical trial 3 27.27

Cohort or longitudinal 2 18.18
Publication year

2023 3 27.27

2021 4 36.36

2020 2 18.18

2018 2 18.18
Country of publication

Brazil 4 36.36

Japan 2 18.18

Indonesia 1 9.09

Iran 2 18.18

Korea 1 9.09

Colombia 1 9.09
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Table 2. Characteristics and results of the studies included in the SR
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Author, year Study design ~ Comparison group Tocf;;c?qll);;l;sgng %61 care provided in the Tlﬁelé%nt Medication intake =~ Comorbidities giic:n('zfa;?sgm and 8{;},{?&2 c(limgs
Anggraeni et Clinical trial Oral care with Every 12 hours 20 ml of chlorhexidine One month  Yes, it is reported; ~ Autoimmune disease Indonesia, 18 to 70  Xerostomia, dental
al. 202215 honey vs. gluconate 0.2%, 20 however, the type years old, maxillary trauma

traditional care ml additional honey of medications is n=36 patients, 38.9%
topically on the oral not specified. men in the control
mucosa, tooth brushing group and 50% men
and swabbing techniques in the intervention
group.
Steinle et al. Cohort study  Patients with Every 24 hours  Daily oral hygiene with One month  Yes, it is reported; ~ Ventilator-associated Brazil, >18 years Dental caries,
20236 and without a small toothbrush, however, the type ~ pneumonia, old gingivitis,
mechanical vacuum suction, use of of medicationsis  diabetes, and arterial ) periodontal disease,
ventilation chlorhexidine 0.12%, and not specified. hypertension. n=207 patients, residual tooth roots,
hydration of the lips with 51.7% men and oral abscesses
essential fatty acid
Satoshi Doi et Analytical cross- Perception of dry Every 24 hours  Brushing teeth with Twelve Not reported Digestive, respiratory ~ Japan, > 20 and < 80 Xerostomia
al. 20217 sectional study  mouth before and water and cleaning with months and cardiovascular years of age,
after oral care foam swabs disease n=86 patients, 63%
men
Arkia et al. Analytical cross-  Oral health status Not reported ~ Tooth brushing, mouth Six months  Not reported Diabetes Iran, > 18 years old,  Lip disorder, lip
20238 sectional study  assessment using rinse with chlorhexidine n=138,67.4% men  ulcers, xerostomia
the BOAS scale for
lips, mucous and
gums, teeth, saliva,
and tongue
Bellissimo et Clinical trial =~ Dental treatment  Three times a day Toothbrushing, tongue 24 months  Not reported Diabetes, hypertension, Portugal, 17 to 60 Edentulism, caries,
al. 2018 provided by a scraping, removal of HIV, cerebral vascular  years old, n=154 gingivitis, residual
dentist vs. routine calculus, scaling and disease, respiratory patients, 48% men  roots, periodontitis
oral hygiene root planing, atraumatic infections, heart in the control group
restorative treatment and renal failure, and 47.2% men in
(ART), rinse with autoimmune disease the intervention
chlorhexidine group.
Takahama et Analytical cross- Patients with and ~ Three times a day Daily protocol of oral 39 months  Not reported Cardiovascular disease, Brazil, patients from Dental loss,
al. 20212 sectional study  without ventilator- hygienization of teeth trauma, respiratory 18 to 96 years of presence of
associated and oral mucosa with system diseases, age, n=663 patients, removable dental
pneumonia toothbrushes and gauze sepsis, gastrointestinal ~ 62.3% men prosthesis, visible
soaked in chlorhexidine disorders, malignant cavitation of dental
digluconate 0.12%. neoplasms, orthopedic caries, dental
problems, and kidney mobility, oral/
disease. gingival bleeding,
coated tongue, hairy
tongue, depapillated
tongue, and any
other mucosal
lesions. Ulcers,
gingival bleeding.
Dantas Cohort study  Patients with Three times a day Chlorhexidine 0.2% 8 months  Not reported Cancer patient, Brazil, patients over  Angular cheilitis,
Martins et al. and without oral mouth rinse, tooth thrombocytopenia, 18 years of age, n=43 ulcers, edentulism,
20222 alterations brushing leukopenia patients, 46.5% men bleeding, coated
tongue, xerostomia.
Ghaempanah Clinical trial ~ Intervention Twice a day Plaque index, 6 months  Yes, it is reported. =~ Not reported Iran, 18 and 65 years Gingivitis, dental
et al. 20212 group treated with chlorhexidine mouth old, n=70 patients,  plaque
chlorhexidine, rinse, toothbrushing, 77% male control
toothpaste, and mucosal moisturizer, group and 83%
oral moisturizer and lip moisturizing intervention group.
vs. control group ointment
treated with
chlorhexidine
0.2% twice a day.
Sanchez Pefia  Analytical cross-  Patients with and Not reported  Chlorhexidine mouth 5 months  Not reported Chronic renal failure, Colombia, >18 years  Ulcers, gingivitis,
et al. 20202 sectional study  without ventilator- rinse, tooth brushing heart disease, diabetes  old periodontitis,
associated mellitus, chronic n=99 patients, 58.6% candidiasis, herpes,
pneumonia obstructive pulmonary  men aphthous ulcers, oral
disease, pulmonary abscesses, mucositis,
tuberculosis, HIV cheilitis.
Yoshino etal.  Descriptive cross- Not applicable Three to eight ~ Cleaning the oral mucosa Not reported Not reported Ventilator-associated Japan, 46 to 60 years Oral dysbiosis,
2023% sectional study times a day and tongue using a pneumonia, COVID-19, old periodontitis,
sponge brush 3-8 times cardiovascular disease, n=13 patients gingivitis, caries.
a day (the frequency pulmonary disease, 92% men
was adjusted based on neurological disease
the ventilator status
and oral assessment
results of the patients).
6 of the 13 patients used
mouthwash.
Kim et al. Analytical cross- Incidence of oral Not reported ~ Not reported Not reported Not reported Not reported Korea, >18 years old  Ulcers
2019% sectional study  mucosa pressure n=113 patients

ulcers
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Risk of bias assessment

The Joanna Briggs Institute (JBI) instruments were used for quality assessment based on the type
of study. A visual recognition system using green, yellow, and red colors was used to determine
whether the article met (green color), did not have sufficient information (yellow), or did not meet
the assessment criteria suggested by the instrument (red color).

In the review, the article by Yoshino et al.** was assessed with the tool for cross-sectional studies.
According to the questions applied, the study did not provide sufficient information for the
assessment of four items and did not provide information regarding the sample size (Figure 2).

Author Appropriate Participants Adequate Study subjects Sufficient Valid methods Condition Appropriate Adequate
sample frame recruited in sample size described in coverage of for the measured ina | statistical response rate.
toaddressthe | an detail the identified | identification standard way | analysis Low response
target appropriate sample of the forall rate managed
population way condition participants appropriately

Yoshino,
2023

Figure 2. Quality assessment of cross-sectional studies

On the other hand, five of the 11 articles were assessed using the JBI tool for analytical cross-sectional
studies, with the most significant limitation being the recognition and control of confounding factors.
This limitation was also observed in the assessment of the two cohort studies (Figures 3 and 4). Only
the study by Bellisimo et al.”” did not document the analysis plan that was executed.

Author Criteria for Study Exposure Objective, Confounding Strategies to Outcomes Appropriate
inclusion subjects measured in a standard factors deal with maesured in a statistical
clearly defined described in valid and criteria used for identified confounding valid and analysis

detail reliable way measurement of factors stated reliable way

the condition

Arkia,

2023

Satoshi

Doi, 2021

Kim’ 2019 ‘ . ' . ‘ . ‘
Takahama,

2021

Sanchez,

2020

Figure 3. Quality assessment of cross-sectional analytical studies

Overall, the observational studies were of moderate quality and were, therefore, included in the
systematic review. In the case of the clinical trials, although their quality assessment was not high,
they were maintained in the systematic review due to the valuable information they provided about
ICU patients and considering that the identified shortcomings were related to the lack of blinding
and randomization of participants in critical care.
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Author | Groups Exposures Exposure Confound | Strategies to | Outcomes Follow up Follow up Followup | Strategies Appropriate
similarand | measured measured ing deal with measured in | time was losses to address statistical
recruited similarly to | ina valid factors confounding| avalid and reported completed, | were incomplete | analysis
from the assign and reliable | identified |[factors reliable way | and and the reported follow up
same people to way stated sufficient reasons to
population | exposed loss to

and follow up
unexposed were
groups explained

Dantas
Martins,
2022
Steinle,
2023

Figure 4. Quality assessment of cohort studies

Discussion

Patients in the ICU are exposed to greater oral health deterioration. Likewise, changes in saliva
production, lack of chewing, and poor oral care protocols increase the risk of developing oral
pathologies®. Accordingly, the aim of this systematic review was to document the oral findings
observed in patients who have stayed in the ICU.

The reviewed literature confirms the occurrence of oral findings in patients during their stay in the
ICU?°. Considering the impact of these events on patient's overall health, the clinical involvement of
the dental professional is essential as an integral component of ICU care?.

Regarding the oral findings identified, gingivitis stands out as the most frequently reported event,
mentioned in six of the eleven articles's 920212324 According to Trujillo etal.in 2021%%, gum inflammation
in ICU patients is mainly associated with prolonged immobility, dry mouth caused by intubation and
mechanical ventilation, and the use of medications that may have side effects impacting the oral
cavity. Besides, stress and severe illness can weaken the immune system, leading to dysbiosis in the
dental biofilm.

Following this finding, ulcers were reported in four of the eleven articles included in the SR. According
to Trujillo et al.,”® the development of ulcers may be related to chronic and degenerative diseases such
as diabetes. This condition can increase the risk of oral complications due to its impact on the health
of oral tissues by altering their immune response. In addition to patient comorbidities, the process
of endotracheal tube fixation during mechanical ventilation in ICU patients has been associated with
the formation of continuous pressure ulcers in the oral mucosa?’*°. This finding is consistent with that
reported by Chen et al., who documented an incidence of mucosal pressure injuries in ICUs exceeding
80%. The authors highlight as risk factors associated with the development of these injuries the
number of medical devices, the model, the duration of use, the number of accessories required based
on the patient's condition, and the length of stay in the ICU, among other factors®'.

Xerostomia'>/, dental caries'®'#2°?*?* and periodontitis'®'?**** were events reported with significant
frequency. These conditions have been associated with limited oral cavity hygiene among critically
ill patients. However, evidence indicates that ICU professionals who attend to the patients firsthand
often lack the expertise required to provide efficient oral care and may have a limited perception
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of oral cavity cleanliness. Likewise, Cabrita et al. reported that ICU personnel are unaware of the
appropriate equipment for dental plaque removal. Among other variables limiting adequate oral
hygiene management in ICU patients include the lack of training, resources, and time dedicated to
the oral hygiene of ICU patients’~.

In this regard, Kim et al.** mentioned that nurses' knowledge of the oral diseases commonly
encountered in ICU patients is insufficient. This highlights the need to provide training and oral care
practices to clinical staff working in the ICU. Such training would raise awareness of the importance
of documenting oral conditions and reporting the patient's oral health status to provide appropriate
treatment. Additionally, it is worth mentioning that the intubation process triggers ventilator-
associated pneumonia (VAP), so it would be beneficial to standardize oral care practices in ICU
patients®,

Finally, Canadas-Mota et al.** stress the importance of ICU healthcare personnel being vigilant for early
signs of alterations in the patient's oral cavity in order to take basic measures to alleviate dry mouth,
such as ensuring adequate hydration and lubrication of the mouth, to improve patient comfort®. This
requires coordinated work that involves the participation of dentists, who, through their expertise,
can support the management of oral hygiene and address the injuries resulting from the care process
in the critical care unit®®.

The authors highlight the importance of documenting oral findings in ICU patients, recognizing the
limitations of conducting longitudinal epidemiological studies given the critical conditions of these
patients and the high complexity faced by the medical team. In this sense, the data obtained in this
systematic review do not allow for the support of a quantitative meta-analysis. There is a need to
join efforts to establish oral examinations as a key to determining the patient's health status and
thus making timely interventions. Furthermore, there is a need to establish oral hygiene protocols
implemented by clinical institutions.

Conclusion

This systematic review showed that the most frequent oral findings in ICU patients were gingivitis,
ulcers, dental caries, xerostomia, and periodontitis. These identified findings are attributed not only
to pre-existing comorbidities upon ICU admission but also to the specific dynamics of the ICU stay.
Most patients undergo mechanical procedures, such as tracheal intubation, which are associated
with the appearance of mucosal lesions. Additionally, this condition hinders the oral hygiene process.
Therefore, the medical and paramedical teams must have sufficient knowledge to implement oral
care protocols. These protocols must involve dentists, who can guide the oral hygiene process and
provide critical support to patients during their ICU stay.

Conflict of Interest: The authors declare no conflicts of interest.

Financing: This research is part of the project titled “Development of a personalized medicine strategy
for the preventive management, diagnosis, and treatment of candidiasis in adult Intensive Care Units
in the metropolitan area of Bucaramanga,”funded by the Ministry of Science and Technology through
the Call for Projects of Science, Technology, and Innovation in Health, Personalized Medicine, and
Translational Research No. 897-2021.

10


https://doi.org/10.15649/cuidarte.3959
https://doi.org/10.15649/cuidarte.3959

d https://doi.org/10.15649/cuidarte.3959 Revista Cuidarte Enero - Abril 2025; 16(1): 3959

References

1. Adhikari NKJ, Fowler RA, Bhagwanjee S, Rubenfeld GD. Critical care and the global burden
of critical illness in adults. The Lancet. 2010;376(9749):1339-46. https://doi.org/10.1016/50140-
6736(10)60446-1

2. Owoo C, Adhikari NKJ, Akinola O, Aryal D, Azevedo LC, et al. The World Health Assembly
resolution on integrated emergency, critical, and operative care for universal health coverage
and protection from health emergencies: a golden opportunity to attenuate the global burden
of acute and critical illness. Intensive Care Med. 2023;1223-5. https://doi.org/10.1007/s00134-
023-07176-8

3. KazemianH, Bourbour S, Beheshti M, Bahador A. Oral Colonization by Nosocomial Pathogens
During Hospitalization in Intensive Care Unit and Prevention Strategies. Recent Pat Antiinfect
Drug Discov. 2017;12(1):8-20. https://doi.org/10.2174/1574891X12666170215152854

4. Marshall JC, Bosco L, Adhikari NK, Connolly B, Diaz JV, Dorman T, et al. What is an intensive
care unit? A report of the task force of the World Federation of Societies of Intensive and Critical
Care Medicine. J Crit Care. 2017;37:270-6. https://doi.org/10.1016/j.jcrc.2016.07.015

5. Celik GG, Eser I. Examination of intensive care unit patients’ oral health. Int J Nurs Pract.
2017;23(6):e12592. https://doi.org/10.1111/ijn.12592

6. Adair LS, Fall CH, Osmond C, Stein AD, Martorell R, Ramirez-Zea M, et al. Associations of
linear growth and relative weight gain during early life with adult health and human capital
in countries of low and middle income: findings from five birth cohort studies. The Lancet.
2013;382(9891):525-34. https://doi.org/10.1016/50140-6736(13)60103-8

7. Tulio K de SC, Stramandinoli-Zanicotti RT, Dirschnabel AJ, Schussel JL, Wasilewski JHS,
Krelling A, et al. Alteracbes no perfil da microbiota bucal durante permanéncia na UTI:
colonizagao por patégenos respiratérios potenciais. Archives of Health Investigation. 2018;7(9).
https://doi.org/10.21270/archi.v7i9.3009

8. Rivera-Ramos ES. La importancia del OHIP (Oral Health Impact Profile) en la Odontologia.
Odontologia Sanmarquina. 2020;23(1):35-42. https://doi.org/10.15381/0s.v23i1.17505

9. Coccolini F, Cicuttin E, Cremonini C, Tartaglia D, Viaggi B, Kuriyama A, et al. A pandemic
recap: lessons we have learned. World Journal of Emergency Surgery. 2021;16(1):1-8. https://doi.
org/10.1186/513017-021-00393-w

10.Vikan M, Haugen AS, Bjgrnnes AK, Valeberg BT, Deilkas ECT, Danielsen SO. The association
between patient safety culture and adverse events - a scoping review. BMC Health Serv Res.
2023;23(1):300. https://doi.org/10.1186/512913-023-09332-8

11.Motta Hernandez JW, Silva Canavera SM, Plazas Vega GD, Sierra Mendoza FD, Duque
Jimenez JE, Guzman Conde AV. Una mirada actualizada de los criterios fisiopatoldgicos de
ingresoaUnidad de Cuidados Intensivos-UCl. Scientific & Education Medical Journal.2021;4(1):35-
49. https://medicaljournal.com.co/index.php/mj/article/view/71

12.Rayyan QCRI. Herramienta rayyan [Internet]. 2024 [cited 2024 Apr 10]. Available from: www.

rayyan.ai
13.Joanna Briggs Institute. Critical appraisal tools [Internet]. 2024 [cited 2024 Apr 10]. Available

from: https://jbi.global/critical-appraisal-tools

14.Castellanos Y. Revision sistematica hallazgos bucales. Mendeley Data. 2024; https://doi.
0org/10.17632/2kmwwt5462.1

15.Anggraeni DT, Hayati AT, Nur’aeni A. The effect of oral care using honey as an additional
topical agent on oral health status of intubated patients in the intensive care unit. Enfermeria
Intensiva (English ed). 2022;33(4):225-32. https://doi.org/10.1016/j.enfie.2021.12.004

16.Steinle EC, Pinesso JAM, Bellancon LB, de Paula Ramos S, Seixas GF. The association of oral
health with length of stay and mortality in the intensive care unit. Clin Oral Investig. 2023;27:3875-
3884. https://doi.org/10.1007/s00784-023-05008-z

17.Doi S, Nakanishi N, Kawahara Y, Nakayama S. Impact of oral care on thirst perception and dry
mouth assessments in intensive care patients: An observational study. Intensive Crit Care Nurs.
2021;66:103073. https://doi.org/10.1016/j.iccn.2021.103073

18.Arkia M, Rezaei J, Salari N, Vaziri S, Abdi A. Oral status and affecting factors in Iranian ICU
patients: a cross-sectional study. BMC Oral Health. 2023;23(1):154. https://doi.org/10.1186/
$12903-023-02867-6

19.Bellissimo-Rodrigues WT, Menegueti MG, Gaspar GG, de Souza HCC, Auxiliadora-Martins
M, Basile-Filho A, et al. Is it necessary to have a dentist within an intensive care unit team?
Report of a randomised clinical trial. Int Dent J. 2018;68(6):420-7. https://doi.org/10.1111/

idj.12397

11


https://doi.org/10.15649/cuidarte.3959
https://doi.org/10.15649/cuidarte.3959
https://doi.org/10.1016/S0140-6736(10)60446-1     
https://doi.org/10.1016/S0140-6736(10)60446-1     
https://doi.org/10.1007/s00134-023-07176-8 
https://doi.org/10.1007/s00134-023-07176-8 
https://doi.org/10.2174/1574891X12666170215152854 
https://doi.org/10.1016/j.jcrc.2016.07.015
https://doi.org/10.1111/ijn.12592
https://doi.org/10.1016/S0140-6736(13)60103-8
https://doi.org/10.21270/archi.v7i9.3009 
https://doi.org/10.15381/os.v23i1.17505
https://doi.org/10.1186/s13017-021-00393-w 
https://doi.org/10.1186/s13017-021-00393-w 
https://doi.org/10.1186/s12913-023-09332-8
https://medicaljournal.com.co/index.php/mj/article/view/71
http://www.rayyan.ai 
http://www.rayyan.ai 
https://jbi.global/critical-appraisal-tools
https://doi.org/10.17632/2kmwwt5462.1 
https://doi.org/10.17632/2kmwwt5462.1 
https://doi.org/10.1016/j.enfie.2021.12.004
https://doi.org/10.1007/s00784-023-05008-z 
https://doi.org/10.1016/j.iccn.2021.103073
https://doi.org/10.1186/s12903-023-02867-6 
https://doi.org/10.1186/s12903-023-02867-6 
https://doi.org/10.1111/idj.12397 
https://doi.org/10.1111/idj.12397 

d https://doi.org/10.15649/cuidarte.3959 Revista Cuidarte Enero - Abril 2025; 16(1): 3959

20.TakahamaA, De SousaVl, TanakaEE,OnoE, Ito NAN, Costa PP, etal. Analysis of oral risk factors
for ventilator-associated pneumonia in critically ill patients. Clin Oral Investig. 2021;25(3):1217-
1222. https://doi.org/10.1007/s00784-020-03426-x

21.Martins HDD, Sales RC, Medeiros DSB de, de Aquino Martins ARL, Lopes MLD de S, Lima
KC, et al. Risk factors for oral alterations in intensive care unit patients: A pilot cohort study.
Journal of Oral Pathology and Medicine. 2022;51(3):301-8. https://doi.org/10.1111/jop.13265

22.Ghaempanah A, Bosari MP, Amini A, Faghihzadeh S, Aghazadeh Z. Effect of Oral Care
Protocol on Dental and Gingival Plaque Index in Patients With Endotracheal Tube Admitted
to the Intensive Care Unit. Acta Med Iran. 2021;59(6):351-356. https://doi.org/10.18502/acta.
v59i6.6893

23.Sanchez-Peita MK, Orozco-Restrepo LA, Suarez-Brochero OF, Barrios-Arroyave FA.
Asociacion entre salud bucal, neumoniay mortalidad en pacientes de cuidado intensivo. Revista
Médica del Instituto Mexicano del Seguro Social. 2020;58(4):468-476. https://www.redalyc.org/
journal/4577/457768632014/

24.Yoshino A, Nakamura Y, Kusu A, Fukushima M, Yotsui Y, Takata T, et al. Association of the
guantitative oral health status of patients with COVID-19 with their organ status and immunity:
A single-centre observational study. Intensive Crit Care Nurs. 2023;77:103433. https://doi.
org/10.1016/j.iccn.2023.103433

25.Kim CH, Kim MS, Kang MJ, Kim HH, Park NJ, Jung HK. Oral mucosa pressure ulcers in intensive
care unit patients: A preliminary observational study of incidence and risk factors. J Tissue
Viability. 2019;28(1):27-34. https://doi.org/10.1016/j.jtv.2018.11.002

26.Yoshino A, Nakamura, Irie Y, Kitamura T, Takata T, Ishikura H, et al. Oral Health of COVID-19
Patients Using Extracorporeal Membrane Oxygenation: A Clinical Study of 19 Cases. J Clin Med.
2021;11(1):42. https://doi.org/10.3390/jcm 11010042

27.Exposito-Lara A, Feria-Diaz G, Valdés-Cabodevilla R. Salud bucal en pacientes en estado
critico. Gaceta Médica Espirituana. 2023;25(1):1-14. http://scielo.sld.cu/scielo.php?pid=51608-
89212023000100007&script=sci_arttext

28.Trujillo Morales L, Valenzuela Esquivel R, Tovar Carrillo KL, Cuevas Gonzales JC, Donohué
Cornejo A, Nava Martinez SD et al. Evaluacién de lesiones orales en pacientes intubados y
su asociacién con el motivo de hospitalizacién. Revista ADM. 2021,;78(5):251-7. https://doi.
org/10.35366/102031

29.Jiang B, Wang Y, He X, Zhang L, Fu S. Meta-analysis of the influence of tracheal intubation with
cuff and without cuff on the incidence of total wound complications in ICU intubation patients.
Int Wound J. 2024;21(3). https://doi.org/10.1111/iwj.14741

30.Zinzoni V, Planche L, Le Potier S, Robin L, Le Parco C, Terrat P, et al. Impact of two
endotracheal tube fixation on the incidence of peri-oral lesions: Elastic adhesive strips versus
cord in a protective sheath. Study protocol for a cluster cross-over randomized trial. PLoS One.
2024 1;19(2):e0297349. https://doi.org/10.1371/journal.pone.0297349

31.ChengG,LiX,LiX,LiuS, XieJ.Mucosalmembrane pressureinjuryinintensive care units: Ascoping
review. Intensive Crit Care Nurs. 2024;80:103560. https://doi.org/10.1016/j.iccn.2023.103560

32.Cabrita Xavier TF, Correia de-Melo F, Mendes Pinto Marques MdoC. Oral hygiene care to
the orotracheally Intubated patient: Influencing Factors. Systematic Review. Enfermeria Global.
2023;22(2):589-606. https://doi.org/10.6018/eglobal.516121

33.Kim Y, Ku HM, Jun MK. Knowledge Evaluation of Oral Diseases and Perception of Cooperation
with Dental Experts for Oral Care of Nurses in Intensive Care Units in Korea: A Preliminary Study.
Nurs Rep. 2023;13(1):528-38. https://doi.org/10.3390/nursrep13010048

34.Canadas-Mota M, Garcia-Ortiz A, Gomez-Cuerda M, Gonzalez-Fernandez A, Gonzalez-
Martinez C, Martinez Macia E, et al. Protocolo de cuidados de enfermeria para prevencién y
tratamiento de problemas de cavidad oral. Gerencia de atencién integrada de Albacete. 2023.
p. 1-47. Consulta: Febrero 15, 2024. Disponible en: https://www.chospab.es/publicaciones/
protocolosEnfermeria/documentos/c62f102¢788d4a3d6f30dbc5¢6b66811.pdf

35.Chonillo Gonzalez AP, Terreros de Huc MA. Cuidado bucal en pacientes en la Unidad de
Cuidados Intensivos (UCI) de Hospital Publico en la Ciudad de Guayaquil. Revista Cientifica
Especialidades Odontoldgicas UG. 2023;6(2):1-10. https://pdfs.semanticscholar.org/ea43/
f0ab08878ab5628b718087b8520a8f2c6cc3.pdf

36.Humeres-Sigala C, Marquez A, Gonzalez-Ritchie P, Valenzuela-Ramos R, Rivera-Saavedra
M, Vasquez P, et al. Manejo Multidisciplinario de la Cavidad Oral en Pacientes COVID-19
bajo Ventilacién Mecanica Invasiva. Rol del Equipo Odontoldgico. International journal of
odontostomatology. 2020;14(4):701-4. http://dx.doi.org/10.4067/50718-381X2020000400701

12


https://doi.org/10.15649/cuidarte.3959
https://doi.org/10.15649/cuidarte.3959
https://doi.org/10.1007/s00784-020-03426-x 
https://doi.org/10.1111/jop.13265 
https://doi.org/10.18502/acta.v59i6.6893 
https://doi.org/10.18502/acta.v59i6.6893 
https://www.redalyc.org/journal/4577/457768632014/ 
https://www.redalyc.org/journal/4577/457768632014/ 
https://doi.org/10.1016/j.iccn.2023.103433 
https://doi.org/10.1016/j.iccn.2023.103433 
https://doi.org/10.1016/j.jtv.2018.11.002
https://doi.org/10.3390/jcm11010042 
http://scielo.sld.cu/scielo.php?pid=S1608-89212023000100007&script=sci_arttext 
http://scielo.sld.cu/scielo.php?pid=S1608-89212023000100007&script=sci_arttext 
https://doi.org/10.35366/102031
https://doi.org/10.35366/102031
https://doi.org/10.1111/iwj.14741
https://doi.org/10.1371/journal.pone.0297349
https://doi.org/10.1016/j.iccn.2023.103560
https://doi.org/10.6018/eglobal.516121
https://doi.org/10.3390/nursrep13010048 
https://www.chospab.es/publicaciones/protocolosEnfermeria/documentos/c62f102c788d4a3d6f30dbc5c6b66811.pdf 
https://www.chospab.es/publicaciones/protocolosEnfermeria/documentos/c62f102c788d4a3d6f30dbc5c6b66811.pdf 
https://pdfs.semanticscholar.org/ea43/f0ab08878ab5628b718087b8520a8f2c6cc3.pdf
https://pdfs.semanticscholar.org/ea43/f0ab08878ab5628b718087b8520a8f2c6cc3.pdf
http://dx.doi.org/10.4067/S0718-381X2020000400701 

