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A B S T R A C T

Introduction: The optimization of oral health before allogeneic hematopoietic cell transplan-

tation (HCT) is important for preventing infectious complications during treatment.

Objective: The objective of this study was to evaluate the oral health condition and dental

treatments performed in patients in pre-allogeneic HCT.

Method: The records of patients treated during 2018 at a Brazilian HCT service were reviewed.

The following oral health data were obtained: 1. Decayed, missing and filled teeth / corre-

lated index for primary dentition (DMFT/dmft); 2. Quality of oral hygiene and 3. Dental

pathologies: 3.1 Periodontal infectious focus, 3.2 Endodontic infectious focus and 3.3 Carie

incidence. All dental procedures performed were surveyed.

Results: Thirty-three patients were included, with a mean age of 28.42 (§16.37), 20 male (60%)

and 13 female. The average DMFT/dmft found in this study was 10.24 (§ 8.37), similar to the

index found in the population in southeastern Brazil. The younger study population presented a

DMFT/dmft considered high, when compared to the general population. A total of 27.2% of the

patients had active caries lesions, 33.3%, foci of periodontal infection, 15.1%, endodontic infec-

tious focus and 40%, poor oral hygiene. Almost half of the patients (48.4%) had to undergo dental

intervention, 24.2% needing periodontal scaling, 21.2%, fillings and 12.1%, tooth extractions.

Conclusion: We conclude that the studied population had an important incidence of dental

pathologies and infectious conditions that could complicate throughout HCT, especially in

younger patients, therefore presenting a high demand for dental treatment in the pre-HCT.

Studies that assess the impact of dental conditioning on the outcomes of HCT with an empha-

sis on dental infectious complications, days of hospitalization and survival are necessary.”
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Introduction

Hematopoietic cell transplantation (HCT) is a consolidated ther-
apy for the treatment of several spinal disorders, autoimmune
diseases, solid tumors and hematological conditions.1 The dis-
intensification of conditioning protocols, the development of
new immunosuppressive drugs, antibiotics and the increased
availability of donors, especially haploidentical donors, has con-
tributed to the increase in transplant recipients.2,3

Infectious complications are the main causes of death in
HCT.4 The literature has highlighted the importance of oral
health conditions in pre-HCT patients due to systemic reper-
cussions of local infection during the neutropenia. Bacter-
emia during neutropenia in patients undergoing HCT is often
positive for Viridans streptococci, a common bacteria in odonto-
genic infections.5-7

Graber et al.8 identified a correlation between poor oral
health and bacteremia by Viridans streptococci during HCT, espe-
cially in patients with endodontic infectious foci. Another study
showed that 32% of the patients with leukemia had acute oral
infection associated with fever during chemotherapy. A total of
58% of these patients had no other identifiable sources of infec-
tion.9 Laine et al.10 described an association between febrile epi-
sodes and odontogenic infections during chemotherapy for
lymphoma. A recent study showed a low rate of complications
due to oral infectious focus in patients who had undergone a
dental preparation protocol prior to transplantation.11

Nausea and mucositis decrease the quality of oral hygiene
because they cause discomfort when manipulating the oral
cavity. This condition combined with reduced salivary flow is
often related to rapid progression of periodontal disease and
caries.12-14 Studies have shown that patients undergoing oral
care have a lower incidence of oral mucositis15,16 and a lower
risk of gingival bleeding.12

In this context, eliminating dental foci of infection before
HCT has been suggested.5-8,12 Nevertheless, there is limited
information about the oral health status of these patients.
The aim of the present study was to assess the oral health
condition in patients with an indication for allogeneic
hematopoietic stem cell transplantation (allo-HCT) at a Bra-
zilian tertiary level hospital.
Figure 1 –Silness and L€oe plaque index scores.Gray in the
tooth surface represents plaque
Methods

Thiswas a prospective study conducted at a public Brazilian ter-
tiary hospital. This institution has 28 years of experience in den-
tal care for HCT recipients. All study participants signed
an informed consent form. The study was conducted in accor-
dance with the Helsinki Declaration, as revised in 2008. After
approval by the local Research Ethics Committee, Certificado de
Apresentaç~ao de Apreciaç~ao �Etica (CAAE) no. 81213917.0.0000.5440,
patients submitted to the first allogeneic HCT during 2018 were
included for convenience. Individuals who had not undergone
dental evaluation before the HCT or who had incomplete or
inadequate filing in medical and dental records were excluded.
All patients enrolled underwent dental evaluation, including
clinical and radiographic examination. Infection and inflamma-
tory conditions were treated before initiating the HCT.
During pre-allo-HCT dental appointments, data related to
the oral health condition and dental procedures performed
were registered by the same dentist for all patients. These
data were used to compose the variables of this study. The
outcomes of interest for the assessment of oral health condition
were: decayed, missing and filled teeth index (DMFT); decayed,
extraction indicated and filled deciduous teeth index (dmft),
and; quality of oral hygiene, infectious focus (periodontal and
endodontic) and dental carie incidence identified.

The DMFT is an index that had been formulated in 1937 by
Klein and Palmer and is still recommended by the World
Health Organization (WHO) to measure and evaluate the
experience of dental caries in groups of individuals. Its value
represents the average of decayed, missing and filled teeth in
a given studied population.17 The dmft index was used to
evaluate patients with primary dentition. It is an adaptation
of the DMFT proposed by Gruebbel in 1944.18 In this study,
the dmft record also followed the parameters indicated by
the WHO.17

The quality of oral hygiene was assessed using the Silness
and L€oe plaque index,19 which measures the presence of bio-
film on the surface of index teeth. For the analysis, the follow-
ing scores are attributed: 0 - Absence of plaque in the gingival
area recognized by running a probe across the tooth surface;
1- A film of plaque adhering to the free gingival margin and
adjacent area of the tooth. The plaquemay only be recognized
by running a probe across the tooth surface; 2- Moderate
accumulation of soft deposits within the gingival pocket, on
the gingival margin and/or adjacent tooth surface, which can
be seen by the naked eye; 3- Abundance of soft matter within
the gingival pocket and/or on the gingival margin and adja-
cent tooth surface (Figure 1). The scores of the four tooth
areas are added and divided by four. The plaque index is
obtained by adding all teeth scores and dividing by the num-
ber of teeth examined.19 In our study, patients with final
indexes of 0 or 1 were classified as having satisfactory oral
hygiene, while patients with indexes 2 or 3 were classified as
having poor oral hygiene.

Cases of gingivitis and/or active periodontitis, confirmed
by active bleeding on periodontal probing, were defined as
periodontal infectious foci. Symptomatic teeth that showed
radiographic periapical lesions and cases of pulp necrosis,
without the presence of treatment and/or temporary root
canal filling, were considered foci of endodontic infection.
The requirement for dental treatment was obtained from the
registered dental procedures in the first pre-HCT appoint-
ment prior to the dentist release for transplantation.
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The data found were submitted to descriptive evaluation.
The Brazilian Oral Health Survey performed in 2010 was used
as a reference to discuss our results. Therefore, we used the
same classification by age group as recommended by the sur-
vey. This classification follows the criteria established by the
WHO in its manuals for surveys in oral health, the latest ver-
sion having been published in 2013.17 Patients not belonging
to the age groups used in the survey were allocated to inter-
mediate groups.
Results

Thirty-three patients were included in the study, 20 (60.6%)
being male. The average age was 28.4 years (§16.37). The
underlying diseases in the studied patients were: 8 cases
of acute myeloid leukemia (34.7%); 7, acute lymphocytic leuke-
mia (21.2%); 7, sickle cell anaemia (21.2%); 4, myelodysplastic
Table 1 – Underlying disease and oral health conditions.

Underlying desease (n) Age Poor oral h

Fanconi’s anemia (2) 11 (10−12) 2 (100%)
Sickle cell anemia (7) 16 (11−30 2 (28.5%)
Acute lymphocytic leukemia (7) 20 (4−53) 2 (28.5%)
Severe aplastic anemia (3) 26 (21−30) 1 (33.3%)
Acute myeloid leukemia (8) 31 (14−63) 4 (50%)
Chronic myeloid leukemia (1) 45 0 (0%)
Myelodysplastic syndrome (4) 49.5 (46−58) 2 (50%)
non-Hodgkin’s lymphoma (1) 56 0 (0%)

Table 2 – DMFT/dmft by age group

Age group n %
Study patient data

DMFT/dmft D(%)

Equal or less than 5 years 1 3.00% 0.0 0.0
6 to 11 years 3 9.00% 4.33(§3.21) 29.1
12 years 3 9.00% 4(§3.46) 66.6
13 to 14 years 2 6.00% 5(§1.41) 25.0
15 to 19 years 3 9.00% 3(§3.60) 85.7
20 to 34 years 10 30.30% 8.1(§3.34) 11.5
35 to 44 years 3 9.00% 15.33(§4.50) 0.0
45 to 64 years 8 24.20% 20.87(§8.14) 0.8

* (20) D: decayed teeth; M: missing teeth; F: filled teeth.

Table 3 – Oral hygiene, presence of focus of infection and proced

Quality of oral hygiene (n = 33) Infection / Infection Focu

60%: Satisfactory (n = 20) Periodontal: 33% (n = 11)
40%: Poor (n=13) Endodontic: 15% (n = 5)
syndrome (12.1%); 3, severe aplastic anaemia (9%); 2, Fanconi’s
anaemia (6%); 1, chronic myeloid leukemia (3%), and; 1, non-
Hodgkin’s lymphoma (3%). Table 1 shows data of underlying
disease and oral health conditions. Table 2 shows the results of
DMFT/dmft by age group and those found in the survey of the
general population in southeastern Brazil, the same region
where the study was developed.20 The average DMFT/dmft in
the study patients was 10.24 (§8.37), similar to the value of 10.3
in the last Brazilian Oral Health Survey for the same region of
the study. In the 15-to-19-year age group, there was a predomi-
nance of the “decayed” component (85.7% of the DMFT), while
in the National Survey, filled teeth were more frequent (59.5%
of the DMFT). In the 35-to-44-year age group, there was a pre-
dominance of the filled component in pre-HCT patients (82.7%
of DMFT) and filled and lost in the index obtained from the
national survey (48.2% and 41.2% of DMFT, respectively).

Table 3 shows the results for the quality of oral hygiene,
focus of infection, number of patients undergoing procedures
ygiene (n/%) DMFT/dmft Infection Focus n (%)

7(§1.41) 2 (100%)
4.42(§4.82) 2 (28.5%)
5.42(§4.79) 3 (42.8%)
10(§2.64) 0 (0%)
12.6(§8.07) 4 (50%)
18 1 (100%)
20.25(§8.34) 1 (25%)
17 1 (100%)

Southeast parameter Brazilian oral
health survey 2010*

M(%) F(%) DMFT/dmft D(%) M(%) F(%)

0.0 0.0 - - - -
0 70.8 - - - -
33.3 0.0 1.72 49.4 6.4 44.8
0 75.0 - - - -
7.14 7.14 3.83 32.4 8.1 59.5
10.7 77.7 - - - -
17.2 82.77 16.36 10.6 41.2 48.2
48.9 51.1 - - - -

ures performed in the pre-allo-HCT.

s (n = 33) Procedures performed (n = 33)

Patients undergoing procedures: 48.48% (n = 16)
Total procedures: 43:
-18 Fillings (41.8%)
-9 Scalings (20.9%)
-9 Extractions (20.9%)
-4 Professional teeth cleaning (9.3%)
-1 Operculectomy (2.3%)
-1 Removal of orthodontic appliances (2.3%)
-1 Temporary root canal filling (2.3%)
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and number/types of procedures performed. Table 4 shows
the percentage of dental procedures performed and infectious
pathologies found in the oral cavity of the patients studied by
age group. Overall, 27.2% of the patients had caries lesions,
33.3%, foci of periodontal infection, 30.3%, gingivitis and 3%,
periodontitis; 15.1% had endodontic infectious foci, 24.2%
underwent periodontal scaling and 21.2% were submitted to
dental restorative treatment.
Discussion

Although the overall DMFT/dmft found was similar to that in
the last Brazilian Survey, our youngest patients (6-to-11 year
and 12-year age groups) had an index considered high for
their age. In the 12-year age group, patients had a DMFT
2.32 times greater than that in the Brazilian Oral Health Sur-
vey 2010, with 66.6% of decayed teeth, suggesting a lack of
assistance. The oral health condition in our 6-to-11-year-old
patients (dmft: 4.33) appears to be worse than that in the Bra-
zilian population (dmft-5 years: 2.10 and DMFT-12 years:
1.75). We believe that this finding is due to the neglect of the
dental caregiving priority to the systemic requirements pre-
sented by the patient. Another possible reason is that half of
our patients in these age groups have Fanconi's anemia. Poor
oral hygiene has been reported as a common finding in these
patients; decreased salivary flow and reduced calcium and
urea in the saliva have also been described.21-23 Furthermore,
other underlying diseases, such as sickle cell anemia and leu-
kemias, have been linked to increased oral pathology risks.
The literature points to aspects of the pathophysiology of
these diseases as an explanation.24-26 In this study, the varia-
tion of the DMFT/dmft seems to be more related to age than
to the type of underlying diseases with the exception for Fan-
coni’s anemia.

In agreement with our results, Lucas et al.27 evaluated pedi-
atric patients and found that children in the pre-HCT had a sig-
nificantly higher dmft index than the control group. Another
study conducted at St. Jude Children’s Research Hospital
(Memphis, USA) with 259 pediatric patients undergoing HCT
between 1990 and 2000 identified caries in 51% of patients,
which resulted in a high demand for dental procedures.14

The high incidence of active oral pathologies with thera-
peutic requirements found in our study (33% of patients with
periodontal focus, 15% with endodontic focus and 27% with
active caries) is in agreement with the literature. Yamagata
et al.28 found caries in 30% and gingivitis in 23.3% of the chil-
dren in pre-HCT. A study carried out in Israel with 46 pre-HCT
patients with an average age of 37 years (6 to 63 years) found
caries in 50% and gingivitis in 15.2% of the patients.29 Another
recent American study found an average DMFT of 17 in its
sample of 375 patients.11 Such studies reinforce that these
patients may have a high incidence of oral pathologies.

Almost half of our patients (48.4%) had to undergo dental
procedures to prepare the oral environment; the most com-
mon procedures were scaling (23.53%), fillings (22.48%) and
extractions (13.73%). The study carried out in Israel also
involved children and adult patients and presented a similar
demand for procedure: 47.8% of the patients needed scaling,
39.1%, filling and 19.5%, tooth extraction.29 Japanese children
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in pre-HCT also had a high demand for dental procedures,
20% needing filling, 13.2%, endodontic intervention and 10%,
extraction.28 The American study pointed out the need for
treatment in 32.6% of the patients.11

It is useful to know the profile of oral health and the dental
care needs in patients who will undergo HCT. This knowledge
can help the oncology and dentistry team to eliminate possi-
ble sources of oral infection. It has been shown that chronic
foci of infection can become acute during antineoplastic
treatment.5-10 Schuurhuis et al., found that 4% of the patients
undergoing stem cell transplantation had reactivation of pre-
viously identified chronic infectious foci.30 Skallsj€oa et al.
evaluated 213 patients treated with chemotherapy for lym-
phoma and found 86 patients with apical periodontitis (AP), 7
(8%) of whom developed local symptoms related to teeth with
AP. No patients in the control group developed symptoms.31

We reported patients with caries, foci of periodontal and end-
odontic infection who were at risk of infectious exacerbation
during antineoplastic therapy, as supported by the literature.
Dental preparation protocols in patients who will undergo
cancer therapy have been responsible for the decrease in
infectious reactivation.11

The sample size and the variation of age and of underlying
diseases in our study did not allow a statistical evaluation of
the impact of the diseases and treatments on the oral health
of our patients. Although we used the data from the local sur-
vey to discuss our finds, it was not possible to make a statisti-
cal comparison between the oral health status of our
population and that of the general population. However, as
the variation in age and underlying diseases is routine in HCT
units, we believe that our results translate the oral health
conditions and the need for dental intervention in these
patients.

As far as we know, this is the first Brazilian study that eval-
uated the oral health condition of patients undergoing allo-
HCT. We can conclude that the studied population had an
important incidence of oral pathologies and infectious condi-
tions that could complicate throughout HCT, especially
among younger patients. Studies that assess the impact of
dental preparation performed on the outcome of the trans-
plant with an emphasis on infectious complications, days of
hospitalization and survival are necessary.
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