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ABSTRACT

Introduction: Sickle cells disease is a genetic blood dyscrasia that is endemic among children in the sub-Saharan
sub-region. The objective of our study was to assess the oral health status of children with sickle cell disease in
Kinshasa.

Methods: A descriptive and multicenter study was conducted in Kinshasa among SS homozygous children aged
under 17 years. Sociodemographic data, habits and levels of oral hygiene, snacking, consultations with the dentist,
oral clinical examination as well as odontalgia during the vaso-occlusive crises (VOC) constituted the parameters
of study.

Results: A total of 194 children with sickle cell disease including 114 (58.8%) males and 80(41.2%) females
were examined. The results showed that the mean plaque index was P1=1.46+0.89. The prevalence of dental
caries was 58.8% and the state of gingival inflammation was 0.7 < GI > 1.9 in 142 (73.2%) children. It was also
observed 14.4% of cases of dental structure anomalies such as hypoplasia, 7.21% glossitis, 1.5% fracture of the
anterior teeth and 3.6% odontalgia without dental cause during the VOC .

Conclusion: Oral problems are also the prerogative of children with sickle cell disease.
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INTRODUCTION

Sickle cell disease or sickle cell anemia SS
is a chronic hemolytic disease affecting red
blood cells. It is the most common genetic
disease in the world affecting millions of
people (1, 2). In the Democratic Republic
of Congo (DR Congo), a prevalence of
30% has been reported therefore,
constitutes a real public health problem
with (3).

Sickle cell anemia is an inherited blood
dyscrasia that results from the presence of a

sickle cell gene also known as the S- gene
inhered from parents. When a child presents
with the AS gene it is known as sickle cell
anemia, and when the child presents with
the SS gene, it is known as Sickle cell
disease (SCD). Children with SCD make an
abnormal type of hemoglobin, the protein in
red blood cells that carries oxygen to all
parts of the body. With SCD, the body
organs and tissues don’t get enough oxygen

@3).

Healthy red blood cells with normal
hemoglobin are round and move easily
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through blood vessels as compared to SCD,
where the red blood cells are hard and
sticky. They are shaped like the letter C
(and like a farm tool called a sickle). These
damaged red blood cells (sickle cells)
clump together. They can’t move easily
through the blood vessels. They get stuck in
small blood vessels and block blood flow.
This blockage can cause pain. It can also
damage major organs leading to vaso-
occlusive crises (VOC)(3). Sickle cells die
sooner than healthy cells. Normally the
spleen helps filter infections out of the
blood. But sickle cells get stuck in this filter
and die leaving fewer healthy red blood
cells causes sickle cell anemia (3).

Most children with SCD will start to have
symptoms during the first year of life, often
around 5 months. They may be mild or
severe. Symptoms can include anemia due
to massive and early destruction of
abnormal blood cell, yellowing of the skin,
eyes, and mouth (jaundice) due to jaundice,
pain crisis or sickle crisis, acute chest
syndrome dues to blockage of blood vessel
as well as splenomegaly as a result of
splenic sequestration (pooling) of abnormal
blood cells (2,3).

The manifestations and seriousness of this
hemoglobinopathy  touching  multiple
organs of the body has pulled the attention
of several medical specialties including
odontostomatology. This is because any
form of infection amongst suckle cell
patients, including that of dental origin is
likely to trigger a sickle cell crisis, which
can then prove fatal.

Oral manifestations of sickle cell disease
such as gingival inflammation, pallor of
the  mucous membranes, occlusal
problems, organogenesis  disorders,
osteomyelitis, as well as carious pathology,

not to mention poor oral hygiene have been
reported in literature (4-9).

Previous studies in the DR Congo by
Tshilolo et al. (1992) had reported a caries
prevalence of 62 % in children aged 3 years
of Zairian (now Dr Congo) population with
sickle cell disease (10). A recent study by
Kowe et al. (2017) reveals that poor oral
hygiene and snacking on sugary foods,
more than the impact of the hematological
disorder itself, are risk factors to the
occurrence of caries pathology in this
population (11). The objective of the
current study was to assess the oral health
status of children with sickle cell disease in
Kinshasa with a view to improving their
care.

METHODS

A cross sectional descriptive and multi-
centre study was carried out between
November 2014 to September 2016 in
Non-governmental health facilities located
in 3 health districts at the city of Kinshasa.
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Study population:

The study population was children with
sickle cell disease who attended hospitals
in 3 health districts in the city of Kinshasa.
Included in the study were SS homozygous
children under the age of 17, attending
clinics in the selected health districts.
Excluded were children who did not give
their informed assent and parents or
guardians who did not give their consent
for the children to participate in the study.

Sampling

The health district were selected by
convenient sampling (as they were district
where NGOs taking care of patients with
sickle cell diseases were located). Latter a
random sampling of children with
homozygous SS regularly cared for by
non-governmental organizations (NGOs)
were selected for examination.

Methods

The research team, made up of 5 dentists
were trained and graduated with respect to
objectives of the study and data collection.

The study took place in 2 stages; first, data
collection was carried out with the aid of a
questionnaire and secondly, a clinical
examination.

The examiners interviewed the participants
and the parents and filled the
questionnaires. The questionnaire was
used to collect information concerning the
socio-demographic ~ profile  of  the
participants, oral health knowledge and
practice of the participants. These included
the age, gender, levels of oral hygiene,
frequency, time and material of dental
brushing, consumption of sugary foods,
presence or absence of odontalgia,

previous consultations with the dentist and
the frequency of dental brushing during
vaso-occlusive crises.

The clinical examination was used to
collect information on the oral health status
of the participants. Clinical examination of
both oral hard and soft tissues took place
under bright .The oral hygiene status was
measured using the Silness and Loé plaque
index (PI), gingival inflammation
measured using their gingival index (Gl).
Dental caries challenge was charted using
the DMFT index.

The data collected were first coded, then
entered the computer using Excel software
under Windows version 2007, before being
statistically analyzed using SPSS version
20.0 software. The descriptive analyzes
carried out made it possible to obtain the
results set out below.

RESULTS

A total of 194 children with sickle cell
disease, aged 1.3 to 16.8 years, made up of
114 (58.8%) male and 80 (41.2%) females
were examined (Table I).

Less than a fifth 25(12.9%) of the
participants excellent oral hygiene, 82
(42.3%) has average and 87 ( 44.8%) had
poor oral hygiene.

The mean plaque index (PI), it was 1.46 +
0.89. The majority 152 (78.3%) children
brushed their teeth once a day and 159
(87.0%) children did so with a toothbrush
and toothpaste (Table II).

Most of the children 178(91.8%) took
snacks between meals and among them, 82
(46.1%) did so several times a day between
the main meals. Only 5 children (2.6 %)
had consulted a dentist in their lifetime.
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The prevalence of dental caries was 58.8%
with average DMFT/dmft index of 2.39 +
3.12/2.29 £ 2.96 (table 1) while 142
(73.2) presented with moderate gingival
inflammation (Gl) .

Hypoplastic dental anomalies was found
in 28(14.4%), children, 14 (7.2%) glossitis
3(1.5%), had fractures of the anterior teeth.

During vaso-occlusive crises (VOC), 11
(5.7%) children with carious lesions
complained of dental pain, 7 (3.6%) did not
experience dental pain while 46 (23.7%)
said they never brush their teeth during
episodes of vaso-occlusive crises.

DISCUSSION

Sickle cell disease (SCD) is a common
disease in the DRC affecting 2% of
newborns homozygous for hemoglobin S,
representing around 40,000 births per year.
Although this figure is epidemiologically
significant, the disease remains relatively
unrecognized, resulting in a high mortality
rate in a country with limited resources
(12).

In the current study population, more than
half of the participants were males. This
results contradicts that of Mukinayi et al.,
(2020) at the DR Congo where 18% of
participants were females. This can be
attributed to the high morbidity in males.
The higher morbidity in males is a well-
known feature of SCD in adults and these
findings have been only partially studied in
the pediatric population. These differences
have, in adults, been attributed to hormonal
variations found in the two sexes after
puberty (12).

Less than half of the children in the current
study had average oral hygiene with
insufficient habits through a single daily

brushing unrelated to the times of mealtime
because it was carried out only in the
morning and on waking. This oral health
practice has always been considered to have
a negative impact on oral health (13). But
this can also be understood as a cultural fact
because in DR Congo dental brushing is
considered the first morning gesture to be
made by most people (14). Among the
eating habits harmful to good oral health,
we noted the snacking of sweet foods in
between meals in 46.1% of children. The
high frequency of sugar consumption is a
risk factor for susceptibility to tooth decay
in most children (15). In the present results,
placing the population of this study in the
average category with regard to the level of
oral hygiene, deviate from those of the
study of Singh et al. (2013) where poor oral
hygiene was noted for the majority of
subjects in their study (16). This difference
can be explained by the fact that in the
present study, most children brushed their
teeth at least once a day, whereas in the
study by Singh et al., the frequency of
brushing was not known. Several authors
have reported that maintaining good oral
hygiene is not a priority in anemic SS
patients (16-18). This phenomenon is also
noticeable in the present study, where we
noted a lower proportion of subjects who
brushed their teeth daily during the periods
of the vaso-occlusive crises. Generally,
there is paucity of literature on the
frequency of dental brushing in children
with sickle cell disease during periods of
painful crises.

In a study by Ralstrom et al. (2014), SS
patients were asked to rate their oral health
status. The majority felt they had good or
even excellent oral health (19). This
perception, if it is generalized, could
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explain the low attendance of dental offices
in our study. But, the socio-economic
situation, the absence of health insurance,
the lack of information and the remoteness
of dental surgeries should be worth their
weight in gold among the reasons to be
advanced. Also given that they are much
more concerned about their general health
as explained by some authors, oral health
is not always a priority for them (16-18).

In the current study, more than half of the
study population presented with dental
caries. A recent study conducted in
Kinshasa, on the same population, showed
that the known risk factors for the caries
pathology, in particular poor oral hygiene
and nibbling of sweet foods had a much
greater impact on its occurrence than the
hematological disorder itself (11). The
current study revealed a low DMFT/dmft
index score of the population. Oral health
outreaches and oral health education
should be targeted towards this population
in other to improve their oral health care.
Moreover, several studies attest that sickle
cell disease is not a predisposing factor to
dental caries (6, 8, 20,21).

Regarding the state of inflammation of
the gums, the study by Mahmoud et al.
(2013) conducted on two groups of
subjects, one SS and the other non-SS,
showed a significant association between
the different levels of the gingival index
and the severity of sickle cell disease (22).
For many authors, it is difficult to confirm
that sickle cell disease is a risk factor for
periodontal inflammation (16, 23).
However, it has been suggested that poor
oral hygiene has been attributed to in the
occurrence of gingival inflammation (16,
21, 23, 24). In the present study, the
majority of the children were in the middle

10

category of the gingival index, whereas in
the study by Benoist et al. (2006) the
majority of children had severe gingival
inflammation (66%) (24).

In addition, enamel structural
abnormalities in this population affected
14.4% of children and would be an
additional risk factor for caries pathology
in these children (13). These results
confirm those of Albini (2012) in Brazil,
who reported the presence of enamel
hypoplasia in his sickle cell population
aged 3 to 21 years with a prevalence of
49% (9). Deidre et al. (1990) believe that
an interruption in the mineralization
process of dental tissues in SS children is
quite  common explaining structural
abnormalities such as hypomineralization
or hypoplasia (6).

As for the lingual state assessed in
this study, 14 children (7.21%) presented
with glossitis. This fact had been reported
in the literature by several authors
including Adeyemo et al. (2011) (5) and
Fonseca et al. (2007) (7).

Regarding fractures of the anterior
teeth, only 3 children (1.5 %) were victims
while Norton et al. (2011) had found, in
their study, a prevalence of 39.4% of
simple coronary fracture (25). This
difference could be explained by the fact
that children with sickle cell disease are not
often exposed to violent games because
they are "overprotected” because of their
general condition. They sometimes show
certain apathy. However, we did not find
any study confirming this prevalence in
children with sickle cell disease.

The current study revealed the presence of
odontalgia without exogenous dental cause
during periods of painful crises in 7
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children (3.6%). Demirbas et al. (2004)
found that 83% of children complained of
odontalgia without any exogenous dental
cause having been objectified (25). Sickle
cell disease affects microcirculation and
encourages the formation of pulpolytes in
the pulp tissue due to vaso -occlusive crises
( pulpopathy of endogenous origin), this
might be responsible for odontalgia
without exogenous dental etiologies (24).
Adeyemo et al.(2011), Deidre et al.(2019),
O'Rourke et al.(1998), and Costa et
al.(2012) have reported similar findings (
5,6, 27,28).

Limitations of study

The samples collected in treatment centers
with a prevalence which does not represent
what happens in the community.

Secondly, the data on dental hygiene and
dietary habits may suffer from certain
biases because they are based on the
declarations of the study subjects. Finally,
the study did not consider the
socioeconomic factors of the population,
nor the levels of education and the oral
hygiene practices of the parents to deepen
the investigations on the oral pathologies.

CONCLUSION

The results of this study reveal that oral
diseases are common in children with
sickle cell diseases.

The level of oral hygiene is moderate, the
prevalence of dental caries and periodontal
diseases are high and dental trauma is low.

Prevention should be carried out among

this vulnerable segment of the population
to spare them additional suffering

http://iadr.confex.com/iadr/2012rio/webprogram/paper161119html
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TABLE I. DISTRIBUTION OF THE STUDY POPULATION ACCORDING TO SEX.

SEX n %

Male 114 58.8

Feminine 8041.2
Total 194 100.0
AVERAGE AGE 9.54 years

EXTREMES 1.3 - 16.8 years
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TABLE II. DISTRIBUTION OF THE STUDY POPULATION ACCORDING TO THE
LEVELS OF ORAL HYGIENE, ORAL HYGIENE HABITS, SNACKING AND PREVIOUS
CONSULTATION WITH A DENTIST.

Oral Hygiene Levels (IP) not %

Excellent 25 12.9

(P1=0)

Good - -

(0.1=21P<0.6)

Medium 82 42.3

(0.7>21P<1.9)

Weak 87 44.8

(PI>2)

Total 194 100.0
ORAL HYGIENE HABITS

Frequency of dental not %

brushing per day

Never 11 5.7

1 time 152 78.3

> 2 times 31 16.0

Total 194 100.0
TOOTH BRUSHING TIME

Wake 152 83.0

Morning and evening 26 142

After each meal 5 2.8

Total 183 100.0
TOOTHBRUSHING EQUIPMENT

TOOTHBRUSH WITH | 159 87.0

TOOTHPASTE

TOOTHBRUSH 22 12.0

WITHOUT

TOOTHPASTE

VEGETABLE FIBER |1 0.5

WITH TOOTHPASTE

VEGETABLE FIBER |1 0.5

WITHOUT

TOOTHPASTE

TOTAL 183 100.0
SNACKING SWEET FOODS

YES 178 91.8

NOPE 16 8.2

TOTAL 194 100.0
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DAILY SNACKING FREQUENCY

1TIME 83 46.6
MORE THAN 2 TIMES | 82 46.1
DO NOT KNOW 13 7.3
TOTAL 178 100.0
PREVIOUS CONSULTATION WITH A DENTIST

YES 5 2.6
NOPE 189 97.4
TOTAL 194 100.0
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TABLES IV. DISTRIBUTION OF THE STUDY POPULATION ACCORDING TO CARIOUS

PATHOLOGY AND OTHER ORAL PROBLEMS.
CARIOUS PATHOLOGY
Nc/C%

Caries frequency 194 114 58.8

not CAD /CAD Mean Standard Deviation

CAD index medium 148 340 2.29 (£ 2.96)

Average CAD index 183,439 2.39 (£ 3.12)

GINGIVAL STATUS/ GINGIVAL STATUS

STATE OF GINGIVAL INFLAMMATION n %

No inflammation (GI=0) 30 15.5

Mild inflammation (0.1<GI>0.6) 10 5.1
Medium inflammation (0.7<GI>1.9) 142 73.2
Severe inflammation (2<GI>3) 12 6.2

Total 194 100.0

DENTAL STRUCTURAL ABNORMALITIES (Hypoplasias)/ HYPOPLASIA

not %
Yes 28 14.4
Nope 166 85.6
Total 194 100.0
GLOSSITIS/GLOSSITIS
not %
Yes 14 7.2
Nope 180 92.8
Total 194 100.0
FRACTURE OF ANTERIOR TEETH (simple or complicated) /FRACTURE OF ANTERIOR
TEETH
not %
Yes 3 15
Nope 191 98.5
Total 194 100.0

DENTAL DENTAL GREASES DURING VOC/ DURING VASO-OCCLUSIVE DENTAL

GREASES CRISIS

%

Yes with dental cause 11 5.7
Yes without dental cause 7 3.6
Nope 176 9.7
Total 194 100.0

DENTAL BRUSHING DURING VOC/BRUSHING TEETH DURING VASO-OCCLUSIVE

CRISIS
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not %
Yes 148 76.3
Nope 46 23.7
Total 194 100.0

n: number %: percentage c: decay in temporary dentition N: population count C: caries in
permanent teeth %: percentage Pl: CAD plaque index / CAD: carious tooth, absent for caries,
filled for caries in temporary teeth/permanent teeth Gl: gingival index VOC : vaso -occlusive
crisis

n: size %: percentage c: decay in temporary denture

N: population size C: decay in permanent denture %: percentage

Pl: CAD/CAD index plate (dmft/ DFMT ): decayed, missing and filled tooth in temporary denture/
in permanent denture
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