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Abstract

Background and objectives: Children with cerebral palsy suffer from oral and dental problems
more than healthy children, this may be due to poor motor control of orofacial muscles and bad
oral hygiene. The objectives of this study are to measure the salivary parameters, dental caries
status, to find any correlation between them, and to compare these data with that of healthy
siblings.

Methods: In this study, 30 children with cerebral palsy and 30 healthy children selected in Helena
Center in Erbil City in Iraq between April and December 2023. Samples of the saliva were
collected from both groups, and then salivary parameters (flow rate, pH and buffering capacity)
were measured, and dental caries status were examined, and the data were analyzed using the SPSS
version 20.

Results: Dental caries were significantly higher in the study group, for the primary teeth P-value
= 0.035, and for the permanent teeth P-value = 0.005, salivary flow rate and buffering capacity
were significantly lower in the study group, P-value = 0.000 for both of them. pH shows no
significant difference, P-value = 0.303, significant correlations noted between both the salivary
flow rate and the buffering capacity with dental caries in primary dentition in the study group, P-
values = 0.015.

Conclusion: Low salivary flow rate and buffering capacity in children with cerebral palsy might
be risk factors for dental caries, so, these parameters could be used as screening tools for detecting
children who are at risk of dental caries.
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Introduction

Abnormalities of motor control caused by
damage to a child’s brain called Cerebral
Palsy (CP). It's first described in 1962 by Sir
William John Little.! Cerebral means the
brain and “Palsy” means movement or
posture disturbance. These brain damages
occur early in the development course, either
in utero, during birth or in the 1*' few months
of infancy, it causes permanent brain defects,
it is the most common congenital physical
handicap, (2-2.5 per 1000 live births), with
slightly higher incidence among males, with
much higher and wider range, 2—10/1000 live
births in the developing areas.>* There are 4
main types of cerebral palsy, spastic,
athetoid, ataxic, and mixed, and many sub
types.® It is caused by trauma, hypoxia,
infections, hyperbilirubinemia, or idiopathic.
Children with CP suffer from many problems
and potential disabilities such as mental
retardation, epilepsy, vision and hearing
impairments.! CP patients suffer from oral
and dental problems more than healthy
children, especially spastic quadriplegic
patients, so, they need extra dental care from
simple daily dental care by parents or
caregivers, to dental procedures done by
professionals under local anesthesia,
sedation, or general anaesthesia.’® So, early
dental caries screening and preventive
measures are needed in this subtype of
children.!® The physical and chemical
properties of the saliva may play a significant
role in the dental caries status, saliva is a
potential source of clinical information
because it’s an “ultra-filtrate” of blood, so the
salivary parameters can mirror the
pathological status of the person, salivary
parameters (pH, flow rate and buffering
capacity) are clinically useful indicators of
dental caries.'’ 2 Dental caries is a multi-
factorial infectious disease caused by
complex interactions between  acid-
producing bacteria, fermentable
carbohydrates and many host factors

including saliva.!*> The management of CP
patients includes not only the prevention and
treatment of dental caries, but also
identification and assessment of the
associated risk factors.!® % The pH
determines the degree of acidity of the saliva
in which (7) is regarded as neutral, lower than
(7) is regarded as acidic and above (7) is
regarded as alkaline. In the oral cavity, the
saliva acts by maintaining the pH near
neutrality (6.7-7.3) by the buffer contents.!>
Buffering capacity of saliva is the ability to
resist changes in pH caused by bacteria.
Salivary flow rate is the amount of saliva in
ml/min, for unstimulated saliva it’s about
0.3-0.6 ml/min.'® Saliva plays important
roles in maintaining oral and dental health, by
cleaning teeth, protecting against abrasion
and attrition, decreasing demineralization,
increasing remineralization, neutralizing
acids, and defending from oral infection.!’
The objectives of this study are to measure
the salivary parameters, dental caries status,
to find any correlation between them, and to
compare these data with that of healthy
siblings.

Patients and methods

This case-control study was performed on
children with cerebral palsy who had
received physical therapy and rehabilitation
in Helena Health Center for children with
special needs in Erbil City in Iraq between
April and December 2023. The research
protocol was approved by the ethical
committee of the Kurdistan Higher Council
of Medical Specialties prior to the study; all
patients were provided with and signed
informed consent form by their parents or
caregivers. Inclusion criteria involved CP
children between (6 and 12) years old who
had attended the center between April to
December 2023, and who have siblings of the
same age ranges. Exclusion criteria involved
CP children or parents who refused, cases
with severe disabilities due to difficulty in
taking salivary samples, cases without
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siblings, and those out of this age range. Sixty
children were included in this study, thirty
non-institutionalized C.P. children between
(6 and 12) years old as (study group), and
their (30) healthy siblings of the same age
range as an ideal (control group). All
examinations were done in Helena Center in
the same manner by the same examiner on the
dental chair by using a mouth mirror, a blunt
explorer probe with good illumination under
universal infection control. The participants
were fasted from food for at least 12 hours to
get salivary samples free of food particles
that may affect the pH, and from water for 1
hour to get unstimulated pure salivary
samples. The participants were sat in a
relaxed position in a good ventilated room.
The dental caries status was assessed by
using the dental caries prevalence index
(DMFT) decade, missed, and filled
permanent teeth, and (dft) decade and filled
deciduous teeth. The salivary samples were
collected from 9 to 11 am. Unstimulated
whole saliva was collected by using suction
method. The samples for the control group
were collected in the same manner to
decrease bias as much as possible. Graduated
sterile glass tubes were used for collection of
the samples. The flow rate was calculated by
dividing the amount of collected saliva by the
time, so the results were in ml/min.'* The
samples were examined in the laboratory of
quality control of drugs in Erbil city. In the
laboratory calculation of pH was done using
(METTLER TOLEDO)” Switzerland” pH
meter. The buffering capacity was measured
by a quantitative method, which includes
addition of 10 microliters of 0.1 N of HCL to
the saliva sample, then a stream of pure
nitrogen gas (0.5L/min) was passed through
the mixture for 10 min for degassing
(elimination of Co2), then pH1 is calculated
and this step is repeated 6 times to reach pH6,
then (delta pH) was calculated by dividing
the sum of the changes in pH/S. Buffering
capacity was calculated by

((BC=N(HCL)/Delta pH)), BC=Buffering
Capacity, N=no. of moles of HCL.!® Data
were analyzed using the SPSS version 20.
Independent ¢ test was used to compare the
means of caries indices (DMFT and dft) and
the salivary parameters of both groups.
Pearson’s correlation was used to determine
the relation between caries status and salivary
parameters in CP children, p-value was
regarded as significant at the (P<0.05) level.

Results

Thirty cases of cerebral palsy aged between
(6 and 12) years old (18 males and 12
females), and (30) siblings of the cases as
control group (18 males and 12 females) of
the same age range were examined. The mean
of dft in the cases is 4.63, and in the control
is 2.9, P-value = 0.035 which is statistically
significant, the mean of DMFT in the cases is
3.13, and in the control is 1.30, P-value =
0.005 which is statistically highly significant,
the mean of pH in the cases is 7.05, and in the
control is 7.17, the P-value is 0.303, which is
statistically not significant. The mean of
buffering capacity in the cases is 8.60, and in
the control is 11.51, P-value = 0.000 which is
statistically highly significant. The mean
salivary flow rate in cases is 0.19, and in the
control 1s 0.35, P-value = 0.000 which is
statistically significant too, as shown in Table
(1). A significant two-tailed correlation are
seen between the salivary flow rate and the
buffering capacity with the dental caries in
the primary teeth (dft) of cases, the P-values
are 0.015 in both of them. The pH shows no
significant correlations with the dental caries
as shown in Table (2).
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Table (1): Comparison of dental caries status and salivary parameters between the 2 groups.

Variables Group N Mean | Std. Deviation | t P
dft Case 30 | 4.63 3.577 2.157 .035%
Dental Control 30 2.90 | 2.564
Caries DMFT Case 30 3.13 3.126 2.942 .005%*
Control 30 1.30 1.368
pH Case 30 7.05 435917 -1.039 .303
Control 30 7.17 415282
Salivary Buffering | Case 30 | 8.60 | 1.735447 -5.756 | .000*
Parameters | capacity Control 30 11.51 | 2.153490
Flow rate Case 30 .19 .10884 -4.402 .000*
Control 30 .35 .16965

* P-Value. is significant at the 0.05 level.

Table (2): Correlation between the dental caries and the salivary parameters in CP children.

Variables Correlation dft DMFT | pH B. Capacity | Flow rate
Pearson Correlation | 1 -406 | -212 | -439 -441
dit Sig. (2-tailed) .026 262 015%* .015%
Dental N 30 30 30 30 30
Caries Pearson Correlation | -.406 | 1 139 | 254 -.025
DMFT  ['Gig (2-tailed) 026 462 | .175 894
N 30 30 30 30 30
Pearson Correlation | -.212 | .139 1 .086 -212
pH Sig. (2-tailed) 262 | .462 653 261
N 30 30 30 30 30
Salivary Pearson Correlation | -.439 | .254 .086 1 -.099
Parameters | Bufferin  [gjo "(2-tailed) 015* | 175 |.653 602
fapacity N 30 30 30 |30 30
Pearson Correlation | -.441 | -.025 |-212 |-.099 1
Flowrate |"Sjo (2-tailed) 015% | 894 | 261 |.602
N 30 30 30 30 30
Discussion children with Cerebral Palsy, poor motor
There is a controversy in the previous studies control of orofacial muscles, bad oral
about the dental caries status and the salivary hygiene, types of food, habits like mouth
parameters in children with Cerebral Palsy.? breathing, the presence of fluoride in water,
These controversies may be due to non- the amount and composition of the saliva,
standardized selection criteria, lack of types and amount of oral bacteria, and many

suitable control groups and socioeconomic
factors.!* ! The CP children suffer from
dental caries more than healthy children.’
Many factors affect the dental caries status in

other factors.® % 2° This study has focused on
some of the salivary parameters (pH, flow
rate and buffering capacity) that may affect
the dental caries status in CP children.
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Because there are no institutions for patients
with Cerebral Palsy in Erbil City, thirty non
institutionalized CP children that attend
Helina center at the time of data collection
were selected according to the criteria that
determined for this study (age range, and
having healthy siblings) as a study-group,
and their 30 normal siblings as an ideal
control-group to decrease the factors that
may affect the dental caries like diet, socio
economic status, life style, and parent’s
knowledge about the oral and dental health of
their children. The dental caries status was
assessed by wusing the dental caries
prevalence index which is recommended by
the WHO, (DMFT) which represents
decayed, missed, and filled permanent teeth,
and (dft) representing decayed and filled
primary teeth only, which is accepted by the
WHO more than (dmft) because of the
normal exfoliation time of deciduous teeth in
this age range, and there are no
documentations that if the teeth were lost due
to caries or due to normal physiological
exfoliations.?!  Salivary samples were
collected by using the suction method,
because most of the CP children cannot
control their orofacial muscles for passive
drool method.'? This study found a higher
dental caries prevalence (both dft and
DMFT) in Cerebral Palsy group than in the
control group, both are statistically
significant, these are similar to Dos Santos et
al., Cardoso, et al., Sedki et al., and
Dougherty et al., studies.> % '% 22> But in
Anjugam et al., study, there was only higher
dft.23 Other studies are mentioned that there
are no significant differences between the CP
children and controls in regard to dental
caries status, like in Roberto et al.,
Alhammad et al., Ruiz et al., Quintella et al.,
De Carvalho et al.,, and Al Allaq et al.,
studies.?% 2*% These differences may be due
to the age range group, sample size,
socioeconomic status, severity of the cases,
and the fact that in some countries the CP

children were treated in rehabilitation centers
or institutions which are providing constant
preventive care and healthy diet that could
also be a factor in the low dental caries scores
obtained by some previous studies.® Many
earlier studies mentioned that the poor oral
hygiene, dental erosion and dental trauma in
CP children were common, possibly making
their teeth more prone to dental caries in the
mixed dentition stage.'® The present study
was focused on the salivary parameters (pH,
buffering capacity, and flow rate) that may
have greater effects on the dental caries status
in this children subgroup. In the present study
the mean pH of the study group was slightly
lower than that of the control group, which is
statistically not significant, it is similar in this
point to Shapira et al. study.*® But it disagrees
with Dos santos et al., Anjugam et al., and
Radha et al., studies.> ?*> 3! This may be due
to the method by which the pH was
calculated, in most of old studies they used
pH indicator strips, but in this study a special
electronic pH meter was used which is more
accurate. This study found a lower salivary
flow rate in the study group than in the
control group, which is statistically highly
significant and this agrees with Quritum et
al., Dos santos et al., Anjugam et al., and
Deniz et al., studies.” > ?* 32 But it disagrees
with Subramaniam et al., and Erasmus et al.,
studies.!* %} These differences may be due to
different  saliva  collection  methods,
uncooperative cases, type of the saliva
(unstimulated whole saliva is used in this
study).!" Also, in this study the buffering
capacity in the study group was lower than
that of the control group, which is statistically
highly significant, and this agrees with
Quritum et al., Dos Santos et al., Leone et al.,
studies.> > !'! But not with Subramaniam et
al., and Anjugam et al., studies.!*?* This may
be due to the differences in the method of
calculation the buffering capacity, type of
saliva (stimulated or unstimulated), and using
the electronic pH meter instead of pH
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indicator strips. The buffering capacity is
more useful measure than the pH to detect the
ability of the saliva to resist teeth
demineralization due to its ability to resist
change in pH, because the pH of the saliva
may be influenced by the type, frequency,
and timing of food intake.’* In table (2)
Pearson’s correlation between the salivary
parameters and dental caries status shows a
significant two-tailed correlation between the
salivary flow rate and dental caries in primary
teeth (dft) of CP children , so it agrees in this
point with Quritum et al., and Anjugam et al.,
studies.> »* Also a significant correlation
observed between the buffering capacity and
dental caries in primary teeth (dft) of CP
children, and agrees in this point with
Quritum et al., study, but not with Anjugam
et al., study.? 2 The pH shows no significant
correlation with the dental caries, many
factors might affect these differences like no.
of cases, age ranges, and severity of the

CEISGS.35

Conclusion

Children with cerebral palsy suffer from
dental caries more than their healthy siblings.
Low salivary flow rate, and buffering
capacity might act as risk factors for dental
caries in children with cerebral palsy. Both
the salivary flow rate and the buffering
capacity could serve as tools for caries risk
assessment in children with cerebral palsy.
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