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Abstract
Purpose The objectives of this study were to describe the distribution and the clinicopathological features of the most common
causes for dental treatment needs during the hospitalization of cancer patients.
Methods A retrospective cohort study of 2664 hospitalized cancer patients that analyzed the main dental treatment needs and
dental procedures performed from January 2010 to December 2017.
Results A total of 2664 medical patients were included in this study. Non-Hodgkin lymphoma (17.2%) was the most common
cancer type, followed by leukemia (14.8%), and oral and oropharyngeal squamous cell carcinoma (10.5%). The most common
reasons for patients’ hospitalization were chemotherapy protocols (18.8%), monitoring head and neck surgeries (9.7%), and
febrile neutropenia (9.6%). The main motivation for the medical team to request dental evaluation was oral mucositis (22.8%)
followed by oral pain or toothache (10.8%) and fungal, viral oral infections or traumatic oral lesions (9.9%). The dental treatment
needs most observed were pain due to oral mucositis (17%), dental treatment prior to radiotherapy (RT), chemotherapy (CT) or
bisphosphonate therapy (BP) (10.8%), teeth extractions (6.5%), and prophylactic photobiomodulation therapy (6.3%), whereas
the most common dental treatments performed were oral hygiene protocols (30.2%), photobiomodulation therapy (prophylactic
and curative) (21.7%), and dental treatment prior to cancer treatment initiation (RT, CT, and BP) (9.5%).
Conclusion This study can be considered original in the oncologic context, providing new information about the most frequent
dental treatment needs among a large population of hospitalized cancer patients.
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Introduction

In 2018, theGLOBOCANdatabase presented an estimate of 18.1
million new cancer cases diagnosed worldwide and 9.6 million

cancer-related deaths. In this scenario, malignant tumors of the
lung, breast, prostate, skin, and oral cavity, as well as hematologic
and lymphatic tumors are the most frequent cancer types [1, 2].

Cancer patients are often treated by surgery (SG), chemo-
therapy (CT), radiotherapy (RT), bone marrow transplanta-
tion, molecular targeted therapy, or a combination of these
methods. The main causes of hospitalizations among cancer
patients are symptoms related to disease progression or by
toxicities (side effects) of oncologic treatment. In this context,
impaired dental hygiene and oral lesions may lead to high
rates of local (odontogenic infections) and systemic infections,
such as respiratory diseases (ventilator-associated pneumo-
nia), which have the potential to cause delays in, or interrup-
tions to cancer treatment, as well as a decrease in the quality of
life of patients. These oral complications secondary to cancer
progression or related to oncologic treatment may also in-
crease the overall treatment cost, due to the need for special
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diet (feeding tubes), analgesia with opioids, and prolonged
hospitalization [3–9]. However, most of the previously pub-
lished studies in this field focused on describing systemic
complications in hospitalized cancer patients [8, 10, 11].

Although oral mucositis (OM), odontogenic (dental caries,
abscesses, and periodontal disease), viral (herpes simplex vi-
rus) and fungal (oral candidosis) infections, and other soft
tissue and jawbone lesions have been previously demonstrat-
ed as common oral complications among cancer patients in
intensive care units [5, 8, 10–13], the patterns of oral compli-
cations and dental treatment needs among cancer inpatients
are widely unknown.

Therefore, the aim of this study was to describe the distri-
bution and the clinicopathological features of the most com-
mon causes of dental treatment needs among patients during
the hospitalization period in infirmaries of a major cancer
facility in Latin America.

Patients and methods

The present study was approved by the Ethics Committee of
the School of Medicine of the University of Sao Paulo
(Protocol no. 2.580.090), Sao Paulo, Brazil. This was a retro-
spective cohort study that analyzed the main dental treatment
needs and dental procedures performed in hospitalized cancer
patients treated at São Paulo State Cancer Institute (ICESP),
Brazil, from January 2010 to December 2017. This study was
performed following the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement
[14].

Data collection

All patients included in this study were evaluated by the mem-
bers of the Dental Oncology Service of ICESP during the
hospitalization period following digital medical requests per-
formed through the institutional electronic medical record sys-
tem (Tasy, Java version; product #NOCTN306, Koninklijke
Philips N.V., 2004–2017).

Patients’ epidemiologic and demographic data were re-
trieved and collected from the institutional electronic medical
record system Tasy (Philips Clinical Informatics, Blumenau,
Brazil), including gender, age, cancer diagnosis, clinical stag-
ing (according to the TNM Classification of Malignant
Tumors (TNM); American Joint Committee on Cancer
Staging System, 7th edition) [15], cancer treatment protocols,
reasons for hospitalization, and medical specialties that re-
quested a dental evaluation.

Clinicopathological aspects of the oral or dental complica-
tions that originated the medical requested as well as the

patterns of dental treatment needs were also collected and
further studied.

Anatomical sites of primary tumors of included patients
were reported according to the International Classification of
Diseases for Oncology (ICD–O–3, International Agency for
Research on Cancer; see in https://www.iarc.fr).

Inclusion criteria

All hospitalized cancer patients presenting complete medical
records who demanded dental assessment following medical
requests in the study’s period were included.

Exclusion criteria

Subjects who refused oral evaluations or received medical
discharge prior to oral examination were excluded from the
study.

Statistical analysis

Data were analyzed with descriptive statistics (frequency and
percent) using Microsoft Excel 2013 (Microsoft Corporation,
Seattle, USA) and SPSS statistical package 17 for Windows
(IBM, Chicago, USA) [16].

Results

Clinical features

During the period of this retrospective cohort study, 137,279
patients were hospitalized at ICESP; of these, 3010 (2.20%)
were evaluated by the Dental Oncology Service, following
medical request. Three hundred and forty-six (11.5%) of these
patients presented incomplete medical records or were pa-
tients who received medical discharge prior to oral examina-
tion, so they were excluded from the analyses. Hence, 2664
(1.95%) patients were included in this study.

Hospitalization

The mean time of hospitalization for studied patients was 3.2
days. Analysis by gender showed that 1513 (56.8%) patients
were male, whereas 1151 (43.2%) were female. The patients’
ages ranged from 16 to 90 years and the mean age at hospi-
talization was 53.1 years. The most common cancer type was
non-Hodgkin lymphoma (459 (17.2%)), followed by leuke-
mia (395 (14.8%)), oral cavity, and oropharyngeal squamous
cell carcinomas (280 (10.5%)) and multiple myeloma (174
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(6.5%)). The patients were most frequently (1178; (44.2%))
diagnosed under a clinically advanced stage of diseases (III/
IV). Patients undergoing or following CT protocols were
those who more frequently demanded dental evaluation dur-
ing the course of hospitalization (Table 1).

The most common medical reasons for patients’ hospitali-
zation were CT protocols (especially hematological patients)
(502; (18.8%)), hospitalizations for monitoring head and neck
surgeries (258; (9.7%)), and febrile neutropenia (FN) (226;
(8.5%)). Of the 226 patients with FN, 78 (34.5%) presented
OM during the evaluation and 57 (25.2%) required dental
procedures (tooth extraction due to abscesses or periodontal
disease). Toothache was a “top five” cause for hospitalization
(165; (6.2%)) among cancer patients.

Dental second opinion and treatment

The main motivation for the medical team to request dental
evaluation were OM (607; (22.8%)) followed by oral pain or
toothache (287; (10.8%)), fungal, viral oral infections, or trau-
matic oral lesions (263; (9.9%)) and prophylactic
photobiomodulation therapy (241; (9%)). The medical spe-
cialties that requested dental assessment more frequently were
clinical oncology (1080; (40.5%)), hematology (879; (33%)),
intensive care (320; (12%)), and head and neck surgery (137;
(5.2%)) (Table 2).

The most prevalent dental treatment needs observed in hos-
pitalized cancer patients were pain due to OM (453; (17%)),
dental treatment prior to the RT, CT, or bisphosphonates ther-
apy (BP) (286; (10.8%)), teeth extractions (173; (6.5%)), and
prophylactic photobiomodulation therapy (170; (6.3%)),
whereas the most common dental treatments performed were
oral hygiene protocols (806; (30.2%)), photobiomodulation
therapy (prophylactic and curative) (577; (21.7%)), dental
treatment prior to cancer treatment initiation (RT, CT, and
BP) (254; (9.5%)), and teeth extraction (204; (7.7%))
(Table 3).

Discussion

This seems to be the first study in the English-language liter-
ature to analyze the patterns of dental needs in hospitalized
oncologic patients from a Latin American population. This
particular study was performed in the biggest public cancer
hospital in Brazil, which provides medical assistance for pa-
tients of the entire country and, thus, may be considered a
representative sample in oncologic terms as well as regarding
the occurrence of oral complications in cancer inpatients.
However, it is important to mention that the clinical demand
reported in this study (1.95% of the hospital population) was
based on patients who had a medical request for dental assis-
tance/treatment. A prospective study with a proper sample size

calculation will be necessary to confirm the results of this
large cohort retrospective study.

The most recent report of GLOBOCAN [1] showed that
the highest incidence of tumors in men was lung (14.5%) and
prostate (13.5%) cancer, while in women it was breast

Table 1 Clinicopathological features of patients included in this study

Demographic features N. patients (%)

Gender
Male 1513 (56.8)
Female 1151 (43.2)
Age
10–19 21 (0.8)
20–29 287 (10.8)
30–39 294 (11.0)
40–49 388 (14.6)
50–59 652 (24.5)
60–69 611 (22.9)
70–79 314 (11.8)
80–89 92 (3.4)
90+ 5 (0.2)
Cancer diagnosis*
Non-Hodgkin lymphoma 459 (17.2)
Leukemia 395 (14.8)
Oral and oropharyngeal carcinoma 280 (10.5)
Multiple myeloma 174 (6.5)
Breast cancer 159 (6.0)
Lung cancer 99 (3.7)
Rectum cancer 75 (2.8)
Colon cancer 60 (2.3)
Laryngeal carcinoma 60 (2.3)
Nasopharyngeal carcinoma 52 (2.0)
Others 851 (31.9)
Cancer staging**
In situ 2 (0.08)
I 50 (1.9)
II 97 (3.6)
III 155 (5.8)
IV 1023 (38.4)
Unknown 1337 (50.22)
Cancer treatment stage during hospitalization
Treatment planning 129 (4.8)
After SG 318 (12.0)
Before CT 268 (10.0)
Ongoing CT 385 (14.5)
After CT 807 (30.3)
Before RT 62 (2.3)
Ongoing RT 133 (5.0)
Palliative care 69 (2.6)
Others 493 (18.5)

N, total number

*Anatomic sites classified according to the International Classification of
Diseases for Oncology.

**According to the TNM Classification of Malignant Tumors (TNM);
American Joint Committee on Cancer Staging System, 7th edition.

SG, surgery

CT, chemotherapy

RT, radiotherapy
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Table 2 Hospitalization features of 2664 hospitalized oncological patients

Features No. patients (%)

Reason for hospitalization
Chemotherapy protocols 502 (18.8)
Head and neck surgery recovery 258 (9.7)
Septic shock 238 (8.9)
Febrile neutropenia 226 (8.5)
Toothache 165 (6.2)
Secondary tumor infection 101 (3.8)
Fever 84 (3.2)
Conclusion of cancer diagnoses 64 (2.4)
Oral mucositis 60 (2.3)
Bleeding 59 (2.2)
Others 877 (32.9)
Medical request motivation
Oral mucositis 607 (22.8)
Oral pain/toothache 287 (10.8)
Fungal, viral infections, or traumatic lesions 263 (9.9)
Prophylactic photobiomodulation therapy 241 (9.0)
Poor dental health 173 (6.5)
Oral examinations* 150 (5.6)
Odontogenic infections** 90 (3.4)
Pre-bisphosphonates administration 88 (3.3)
Prescription of chlorhexidine mouthwash 75 (2.8)
Assisted oral hygiene 72 (2.7)
Others 618 (23.2)
Medical specialties who requested dental assessment
Clinical oncology 1080 (40.5)
Hematology 879 (33.0)
Intensive Care 320 (12.0)
Head and Neck Surgery 137 (5.2)
Palliative Care 50 (1.9)
Digestive Surgery 24 (0.9)
Urology 23 (0.8)
Plastic Surgery 22 (0.8)
Sarcoma and melanoma surgery 21 (0.7)
Anesthesiology 12 (0.5)
Others 96 (3.7)
Dental treatment needs
Pain due to oral mucositis 453 (17.0)
Dental treatment prior to cancer treatment initiation (RT/CT/BP) 286 (10.8)
Teeth extraction 173 (6.5)
Prophylactic photobiomodulation therapy 170 (6.3)
Absence of dental complication 150 (5.6)
Oral candidiasis 148 (5.5)
Oral herpes 137 (5.1)
Traumatic ulcers 100 (3.8)
Oral hygiene protocols 87 (3.3)
Dental abscesses 58 (2.2)
Others 902 (33.9)

*Physician required a non-specific evaluation, patient was not able to describe the dental complaint to the medical team, or the physician was not able to
diagnose it.

**Physician ruled out focus of infection in others sites, except oral cavity as a possible source of fever

RT, radiotherapy

CT, chemotherapy

BP, biphosphonate
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(24.2%) and lung (8.4%) cancer. In the present study, the
majority of hospitalized cancer patients evaluated were under-
going treatment for hematologic neoplasms (32%) and oral
cavity and oropharyngeal cancer (15.3%), and this difference
may result from the fact that oral toxicities are frequently more
related to the cancer therapy performed than to the types of
cancer. However, breast and lung cancers were also among the
“top ten” malignant tumors of the population studied herein.

It is important to highlight that São Paulo State Cancer
Institute is a quaternary cancer care center designed to assist
highly complex cases in oncology. Thus, most of the patients
(44.2%) included in this retrospective cohort study were un-
dergoing treatment for advanced malignant tumors. Hence,
the high demand for dental second opinions can be justified
by the intense treatment protocols used in this inpatient ser-
vice, such as aggressive surgeries combined with radiotherapy
and chemotherapy.

Oncologic patients often require hospitalization not only
for treating their malignant neoplasms (SG, CT, or RT) [2, 7,
8] but also due to toxicities resulting from cancer treatment [5,
12, 13, 17], or even for unpredictable needs that should pref-
erably be managed in hospital facilities, such as opportunistic
infections [11]. Approximately, 40% of CT-treated patients
develop OM [10, 17]. The present study showed that the main
reason for hospitalization was associated with complications
of CT protocols (18.8%), in accordance with the findings re-
ported byGomes et al. (2018) [10], who described higher rates
of hospitalization due to CT or toxicities related to the
treatment.

Also, Numico et al. [11] performed a retrospective study
with cancer patients and described that cancer treatment-
related toxicities were the main reason (80.2%) for hospital
admission. In our study, the main complications related to the
oncological treatment were similar to those in Numico et al.’s
[11] report, such as FN (9.6%), septic shock (8.9%), and OM
(2.3%). In our sample, from 226 patients with FN, 78 (34.5%)
had OM and 57 (25.2%) required dental procedures related to
surgical and periodontal treatments (tooth extraction, draining

of dental abscesses, or periodontal therapy, for example). The
present study supports previous observations about the asso-
ciation of OM, periodontal diseases, and FN in hospitalized
cancer patients [18–20].

As previously described in oncologic patients, OM is a
common complication, which may result in severe pain, nu-
tritional impairment, and increase the risk of local and system-
ic infections [21, 22]. Our results showed that OM was the
most common oral alteration diagnosed in the evaluated pop-
ulation (17%), which was corroborated by the fact that it was
also a leading (22.8%) reason for a dental evaluation request
by the medical team. Remarkably, in this scenario, 577
(21.7%) patients demanded photobiomodulation therapy (pro-
phylactic and curative) following institutional protocols pre-
viously published by our group [21].

The high rates of OMdiagnosed among the patients includ-
ed in this study were the consequence of the fact that most
patients were undergoing systemic treatments for advanced
cancer that were mostly based on cytotoxic CT protocols.
This scenario may justify the high demand of medical requests
performed by clinical oncology (1080; 40.5%) and hematolo-
gy (879; 33%) medical teams.

It is relevant to mention that when it comes to the “top ten”
cancers diagnosed in the current population, the frequency of
hematological malignant tumors (38.5%) was similar to solid
malignant tumors (29.6%). However, there was a broader dis-
tribution of entities in the scope of clinical oncology (oral
carcinoma, oropharyngeal carcinoma, breast cancer, lung can-
cer, rectum cancer, laryngeal carcinoma, and nasopharyngeal
carcinomas) than in the hematolymphoid context (non-
Hodgkin lymphoma, leukemia, and multiple myeloma). In
addition, most of the cancer diagnoses out of the “top ten”
category and listed as “others” represent solid tumors in the
treatment context of clinical oncology. In fact, as observed in
the cohort of the study patients, the most commonly admitted
cancer patients during cancer treatment or at the initiation of
the treatments are those with hematological malignancies or
aggressive solid tumors because oral toxicities are often more

Table 3 Dental treatment of the hospitalized cancer patients

Dental treatment N. patients (%)

Oral hygiene protocols 806 (30.2)

Photobiomodulation therapy (prophylactic and curative) 577 (21.7)

Dental treatment prior to cancer treatment initiation (RT/CT/BP) 254 (9.5)

Teeth extraction 204 (7.7)

Antifungal treatment 143 (5.4)

Antiviral treatment 120 (4.5)

Oral lubricant treatment 52 (2.0)

Obturator prosthesis 42 (1.6)

Oral analgesics to oral pain relief 39 (1.5)

Others 427 (15.9)
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closely related to the cancer therapy performed than to the
type of cancer.

Oral and oropharyngeal cancer (15.3%) were listed in the
“top three” malignant tumors among the hospitalized popula-
tion in this study, and this might explain why the Head and
Neck Surgery team was the fourth specialty that requested
dental evaluation more frequently. The treatment of oral and
oropharyngeal cancer can involve SG, CT, and head and neck
RT (HNRT) or a combination of these methods. However,
although effective in tumor control, these treatments are asso-
ciated with surgical sequelae, oral toxicities, and a consequent
reduction in the quality of life of cancer populations [23, 24].
In this context, multidisciplinary teams are core to supporting
these patients. The present study showed that the main dental
treatment performed included oral hygiene protocols (30.2%),
photobiomodulation therapy (prophylactic and curative)
(21.7%), dental treatment prior to oncologic treatment
(9.5%), and confection of obturator prosthesis (1.6%).

Fungal and virus infections in the oral cavity are common
in immunocompromised patients [10, 25, 26]. Similarly, our
results showed a prevalence of 5.6 and 5.1% for oral candidi-
asis and oral herpes simplex, respectively; while in previously
published retrospective studies evaluating oncologic inpa-
tients, the incidences ranged from 16.6 to 39.1% [3, 9–11].
This difference may be attributed to the evaluation of hospi-
talized patients with several cancer diagnoses as well as the
variety of reasons that lead to their hospitalizations.

In conclusion, this study suggests that patients with hemato-
logical malignancies and head and neck cancer present higher
dental treatment needs during the period of hospitalization, main-
ly because of oral pain due to OM, dental conditioning prior to
cancer therapy, teeth extractions, and prophylactic
photobiomodulation therapy, whereas the most common dental
treatments performed were oral hygiene protocols,
photobiomodulation therapy (prophylactic and curative), dental
treatment prior to cancer treatment initiation, and teeth extraction.

Although this large cohort study originally reported the
patterns of dental treatment needs in hospitalized cancer pa-
tients, generating results with the potential to clarify inpa-
tients’ dental necessities and also to support managers in or-
ganizing dental teams in similar hospital settings, there are
limitations to be considered, such as its retrospective nature,
the lack of sample size calculation, and the fact that most
diagnoses were mainly based on physician evaluation.
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