
Caries Expierence of Leukemic Children

The Journal of Clinical Pediatric Dentistry Volume 32, Number 2/2007 155

INTRODUCTION

Chemotherapy has been widely used for the treatment
of leukemia and may have adverse effects on the oral
cavity.1 Various reports have indicated the relation-

ship between dental caries prevalence and chemotherapy.2-5

These studies suggested that leukemic children had more
carious teeth compared to healthy subjects. Oral mucositis,
xerostomia, oral fungal infections, gingival bleeding, and
dental abnormalities are also frequent.1,6,7 Therefore, children
with leukemia are considered to be a high risk group for den-
tal care. However, there has been limited amount of research
focusing on effective prevention of dental caries during the
intensive course of chemotherapy as a part of leukemia nurs-
ing. Thus, the purpose of this study was to determine the
caries experiences of leukemic children who received urgent
dental treatment prior to chemotherapy and intensive oral
health care during the intensive course.

METHODS
There were 144 children admitted with the diagnosis of can-
cer de novo to Uludaǧ University Hospital for the treatment.
Of them, 64 children diagnosed as leukemia [Acute lym-
phoblastic leukemia (ALL) (n=35) and acute myeloblastic
leukemia (AML) (n=29)] were eligible for the study.
Informed written consent was obtained from each family
before chemotherapy. The study was approved by the ethics
review committee of Uludaǧ University, Faculty of Medi-
cine, Bursa, Turkey.

All children with ALL were treated according to
chemotherapy protocol of BFM-95 of which the intensive
period ranged between 6 to 8 months before the initiation of
maintenance therapy. On the other hand, children with AML
received MRC-UK-12 protocol of which this period was
considered to be over after completing the whole courses,
usually taking 7 to 10 months. 

A systematic and precise dental examination was per-
formed on every child by a pediatric dentist. The first dental
examination was performed as soon as possible before
chemotherapy was initiated. The visual oral findings
included caries experience indices for decayed-missed-filled
teeth in the permanent dentition (DMFT) and decayed-exfo-
liated-filled teeth for primary dentition (deft) were collected
according to the criteria of the WHO Oral Health Surveys
Basic Methods.8 Panoramic radiographs were taken to iden-
tify the present dental health status of all subjects. Then,
children continued their urgent dental treatments prior to
intensive course initiated. Light-cured glass-ionomer cement
and compomer material were chosen for the restorations of
primary teeth whereas composites were preferred for the
restorations of permanent teeth. All the sound permanent
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first primary molars were sealed with fissure sealants. Then,
the deft and DMFT indices were recalculated for each sub-
ject. These scores obtained after urgent dental treatments
were considered as the caries status of all subjects prior to
intensive therapy. An individual oral care guideline specific
to oral mucositis prevention, basic oral health activities
about tooth-brushing and flossing, fluoride usage, and ade-
quate nutrition was instructed to parents. Brush-on neutral
sodium fluoride gel applications were repeated every day
before bed-time during the course. Fluoride gel application
was interrupted during the period of which the subjects had
oral mucositis and the application was followed as soon as
the lesions resolved (Table 1). Children were monitored once
a week to reinforce a high standard of oral hygiene, to be
sure that all children and parents were following the guide-
line, and reduce the severity of the mucositis while they were
on chemotherapy. In the case of thrombocytopenia
(<50x109/L), the children were not allowed to brush their
teeth and the trained parents were suggested to use a sterile
gauze embedded in sodium bicarbonate solution to clean the
teeth, gums and tongue. All children received oral antifungal
agents when needed during the intensive course. The final
dental examination of 64 patients was performed after suc-
cessfully completing intensive therapy to determine the
effects of oral health care activities on caries experience. 

White-spot lesions (enamel demineralization) were also
investigated in both examinations (before the onset and after
the completion of therapy) to reveal current caries activity of
the children following the course. The prevalence of prema-

ture loss of primary molars and caries on first permanent
molars were investigated as an indicator of inadequate den-
tal health care during the therapy. 

The data was analyzed using SPSS (13.0). Parametric
and/or non-parametric tests were chosen by using Kol-
mogorov-Smirnov and Shapiro-Wilk tests. Paired student t-
test was used to compare the caries scores which were
obtained before intensive course and maintenance therapy. A
probability value less than 0.05 were considered significant.

RESULTS
Mean age was 8.9±3.2 years ranging between 4 and 13
years. Of 64 children, 39 were males and 25 were females.
At the beginning of the study, eight children (12 %) were in
permanent dentition stage whereas 18 (28%) of the subjects
had primary teeth. The rest (n=38, 60%) were in mixed den-
tition. 

Dental health prior to intensive chemotherapy course 

Initial dental examination
The mean score of deft was found 6.7±08 revealed that
approximately 6 primary teeth of all subjects were carious
(dt=6.3±0.8). et and ft scores were constituted the minor part
of deft index and determined as 0.4±0.2 and 0.02±0.0 in
respectively. The score of DMFT index was 4.2±0.3. The DT
component (3.6±0.6) constituted the most of the index indi-
cated that at least 4 permanent teeth were carious in all sub-
jects. MT and FT were also constituted the insignificant part
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Table 1. Intensive oral care guideline specific to oral mucositis followed by leukemic children during intensive course of chemotherapy.

Perform oral care instructions according to the following procedures at the 1st, 2nd and 3rd week after the initiation of
intensive chemotherapy (Days 1-21):

After waking up
•  Brush teeth with a suggested toothbrush and toothpaste*. Place the brush on your teeth at a 45-degree angle against

the gums and move it back and forth gently in short strokes for 90 seconds. Gently clean and massage your tongue
with the toothbrush.

•  Rinse your mouth with 60 ml sodium bicarbonate solution for 30 seconds. Swish and spit out. Do not swallow the
solution.

Within 30 minutes after each meal
•  Brush teeth with a suggested toothbrush and toothpaste*. Place the brush on your teeth at a 45-degree angle against

the gums and move it back and forth gently in short strokes for 90 seconds. Gently clean and massage your tongue
with the toothbrush.

•  Rinse your mouth with 60 ml sodium bicarbonate solution for 30 seconds.
Before bed time
•  Brush teeth with a suggested toothbrush*. Place the brush on your teeth at a 45-degree angle against the gums and

move it back and forth gently in short strokes for 90 seconds. Gently clean and massage your tongue with the tooth-
brush.

•  Rinse your mouth with 60 ml sodium bicarbonate solution for 30 seconds. Swish and spit out. Do not swallow the
solution.

•  Brush the teeth with a suggested amount (pea-size) of neutral sodium fluoride gel for 60 seconds*. Spit out and
do not swallow the solution. Do not drink or eat anything after brushing for at least 30 min.

* If the platelet counts of your child are below 50x109/L, consult your nurse, dentist or physician. 
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of the index as in the deft index and calculated 0.1±0.0 and
0.5±0.2, respectively. Forty-six children out of 64 (72%) had
at least one first permanent molar teeth erupted (n=138) at
the beginning of the study. Out of the 138 teeth, 47 (34%)
were carious. 

Following the urgent dental treatment
The scores of deft and DMFT are presented in Table 2. The
mean carious primary teeth score (dt) was decreased to
4.3±0.5. The DT score was found 1.8±0.1 after the urgent
dental treatment showed that almost two permanent teeth
were left carious prior to intensive chemotherapy. The preva-
lence of white-spot lesions (enamel demineralization) was
found 23.7%. Following the urgent dental treatments were
completed, twenty-two children (35%) required extraction of
at least one primary molar tooth (n=25) prematurely because
of profound caries and/or dental root infection. Ninety-one
sound first permanent molars (66%) were sealed. 

Dental health after completing intensive chemotherapy
course
Higher dt (4.7±0.5) and DT (2.5±0.5) scores were collected
compared to the initial scores of the children. This finding
was indicated non-significance (P>0.05). However, the
mean numbers of filled (f & F) and exfoliated (e) and missed
(M) teeth was calculated same as the previous values pre-
sented in the manuscript. Therefore, these scores were trans-
ferred same as the initial values since there was no change in
the scores between the two evaluation periods. The higher
carious teeth means (dt & DT) after the therapy were
increased total caries experiences (deft & DMFT) in the
study. However, the difference between the evaluation peri-
ods was insignificant (P>0.05, Table 2).

Re-examination of the subjects who had caries on their
first permanent molars before the intensive course revealed
no recurrence. In addition to that, all the sealed first perma-
nent molars were detected caries free during the examina-
tion. White-spot lesions (enamel demineralization) were
detected 64.8% of all the subjects which was significantly
higher prior to intensive course (P<0.001). Premature extrac-

tion (loss) of primary molar was not required since there
were no root infections and/or profound caries involving pri-
mary molars during chemotherapy. Thirty subjects out of 64
(47%) remained stable for their caries status. 

DISCUSSION
This cohort provided data on dental caries experience of
leukemic children before and after intensive chemotherapy
courses. The other reports for this subject were usually
related to the late dental effects of the therapy, but not con-
sidered the specific changes in a period of time as presented
in this study.10-16

According to the data from WHO, Turkey had high caries
prevalence, which was in contrast to the reports from west-
ern countries where the prevalence of the entire population
was low.17-18 The child population receives low level of den-
tal care and do not have the benefit of advice to prevent
caries starting from an early age, indicating dental caries is
a major public health problem in Turkey.19-21 In addition to
that, children with blood diseases such as hemophilia or
leukemia also do not receive regular dental recalls as in the
healthy child population. However, this situation is different
in developed countries where all pediatric hemophiliacs and
leukemic children attended for dental care during their fol-
low-up and received a more vigorous dental prevention pro-
gram than the entire healthy population. Therefore, caries
scores of all subjects in this study were prominent prior to
chemotherapy.

Caries activity of leukemic children can be increased by
various factors such as the harsh effects of the stomatotoxic
therapy on dental and oral tissues, the alteration in chemical
structure and viscosity of saliva, and the health of the teeth
at the diagnosis of leukemia.2,22,23 Therefore, the final dental
examination performed after the intensive course revealed
that dental caries scores increased in both dentitions com-
pared to the initial scores. However, the increase was non-
significant (P>0.05, Table 2). The percentage of premature
loss of primary molars also determined was found as same
as prior to intensive course. Same ft and FT scores following
chemotherapy revealed that there was no newly formed

Table 2. The mean caries experiences in both dentitions before the onset and after the completion of chemotherapy. 

Following the urgent dental treatment
(Before the onset of chemotherapy) (I) After chemotherapy (II)

Caries
Experience Mean±sd Mean±sd P

deft 5.6±0.7 6.35±0.3 NS

dt 4.3±0.5 4.7±0.5 NS

et 0.0±0.0 0.35±0.0 NS

ft 1.3±0.2 1.3±0.2 NS

DMFT 3.1±0.6 3.8±0.5 NS

DT 1.8±0.1 2.5±0.5 NS

MT 0.3±0.0 0.3±0.0 NS

FT 1.0±0.2 1.0±0.2 NS

NS: P>0.05 (Non-significant). 
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active caries requiring filling. All of these findings could be
explained by the positive effects of intensive oral care and
improved self-care practices. In addition to that, frequent
fluoride applications and former treatments using glass-
ionomer cements, compomers and composite materials that
can release fluoride ions to oral environment might con-
tribute the positive effects of oral care.24 Parents also could
easily access to dental health information during their fol-
low-ups since the hospital had a full-time resident pediatric
dentist. Thus, the mean number of carious teeth scores did
not increase significantly in these subjects.

Caries prevalence of first permanent molars and the per-
centage of premature loss of primary molars determined
during the final dental examination was found as same as
prior to intensive course. This can be attributed to the caries
preventive effect of fissure sealants which was applied to the
occlusal surface of the molars before the course was initi-
ated. Caries level of 30 subjects (47%) also remained stable.
However, white-spot lesions could not be prevented despite
of fluoride usage and intensive oral care. This can be
explained by the decreased salivary flow, and being reluctant
to perform oral care because of pain during the course.

In conclusion, the findings of the study is clearly showed
that dental caries activity in leukemic children with poor
dental health could be stabilized by intensive oral care,
improved oral health knowledge and self-care.10,12,13,16,25,26 Ade-
quate oral care is out of discussion during cancer therapy in
developed countries. However, treatment of dental diseases
before chemotherapy, monitoring the children during the
course and establishing intensive oral care are unordinary
interventions in our country. Therefore, results of our study
also highlighted the importance of the integration of dental
services into the medical care structure for children with
malignancy. More attention should be paid to prophylaxis
and dental treatment for leukemic children with caries
before therapy was initiated. Collaboration with a pediatric
dental specialist at the hematology-oncology unit could
achieve this objective. Dental health information and advice
should be provided and be easily accessible to children, par-
ent, the medical team, and providers of primary health care. 
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