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THE ORAL HEALTH STATUS
OF CHILDREN WITH CONGENITAL
HEART DISEASE AND GREAT VASCULAR
DEFECTS IN UKRAINE

Introduction. Congenital heart disease (CHD) is one
of the most common congenital defects worldwide. The
increase in the number of patients with CHD creates
a group of people with individual special care needs,
including dental care. Purpose. To evaluate oral health
conditions (oral hygiene, caries experience, periodontal
health) in children with CHD and compare their caries
experience with the one of the group of healthy children
in Ukraine. Materials and methods: Fifty-eight children
with congenital heart disease and eighty healthy children
aged 3-15 years were enrolled in this study. According
to their age and period of dentition, all the children
were subdivided into 3 groups: with primary, mixed and
permanent dentition. Caries experience, oral hygiene,
periodontal health and dental developmental defects
were assessed. A one-sample Kolmogorov—Smirnov
test and an independent-measures t-Test were used. All
statistical analyses were performed using the statistical
software (SPSS version 26.0, SPSS Inc.). The statistical
significance was set at 5%. Results and discussion. The
caries experience of children with CHD and healthy
children in primary dentition was 4.0 and 6.4 respectively.
The highest DMFT was registered in children with CHD
in mixed (4.7) and permanent (4.6) dentitions. 33,3% of
children with primary dentition and up to 52,9% in mixed
dentition had poor oral hygiene. Conclusions. According
to limitation of this epidemiological study, there were no
significant differences in caries experience of children
with congenital heart disease and healthy children in
primary and mixed dentitions. These findings indicate
the importance of preventive dental care and appropriate
treatment of children with CHD.

Key words: congenital heart disease, oral health, children,
caries, airway volume, dentoalveolar abnormalities.

i ! CrarTs HOIMPIOETHCS Ha YMOBAX JILICH311
= o Bigkpuroro goctyny CC BY 4.0

A.B. Huorc,

KAHOUOAm MeOUYHUX HAYK, OOYeHm,
Kagheopa opmodonmii,
Hayionanvnuil meouunuii ynisepcumem
imeni O.0. Bozomonvys,

8ya. 3oon0z2iuna 1, m. Kuis, Yxpaina, inoexc 03057
https://orcid.org/0000-0002-2681-1413

H.I. Kaukxo,

KAHOUOAm MeOUYHUX HAYK, OOYeHm,
Kagheopa opmodonmii,
Hayionanvhuii meouunuii yrisepcumem
ineni O.0. Bozomonvys,
8ya. 3oon0z2iuna, 1, m. Kuis, Vkpaina, indexc 03057
2407nzh@gmail.com
https://orcid.org/0000-0001-5333-0191

CTOMATOJIOTTYHHUM CTATYC AITEN
3 BPOJ’KEHUMHU BAJJAMM CEPIISI
I MATICTPAJIBHUX CYIUH B YKPAIHI

Bcmyn. Bpoooiceni saou cepys (BBC) ma macicmpansHix
CYOUH € OOHUMU 3 HAUNOWUPEHIUUX 8POONCEHUX NAMONO2Il
y  ecvomy cgimi. 30inblueHHs — KIIbKOCMI — NAYIEHMIG
3 BBC cmeoproe epyny niooeil 3 iHOugioyaibHuMu nompeoamu
8 0021501, BKIIOUAIOYU CMOMAMOno2iuny donomozy. Mema.
Oyinumu  cmomamonoziunuti  cmamyc — (pieeHv  2izieHu
NOPONCHUHU POMA, THMEHCUBHICMb KapPIECY, 300P08'sT MKAHUH
nAapoooHmy, NOWUPEHICMb  QHOMAIL  NPUKYCY,  OYIHUMU
@yuryionaneni  nopywlenns — 3ybowenentozo  anapanty)
vy Odimeti 3 BBC ma nopiensmu inmencusHicmo Kapiecy 3i
300posumu dimomu 6 Yxpaini. Mamepianu ma memoou.
V' Oocnioocenni e3anu yuacme 58 Oimeii 3 6podiceHumU
sadamu cepys i mazicmpanvrux cyour ma 80 300posux dimet
sixom 60 3 do 15 poxis. Bci oimu Oy posoineni na 3 epynu
3a GIKOM [ NEPiOOOM NPUKYCY: 8 MUMYACOBOMY, IMIHHOMY Md
nocmiiinomy npukyci. Oyinlosanu HMEHCUBHICMb Kapiecy,
DiBEHb 2i2IEHU NOPONCHUHUPOMA, CIAH MKAHUH NAPOOOHNTY A
Oeghexmu po36umxy 3y0ie, anomanii Npuxycy, yHKYIOHATbHI
nopywienns  3ybowjenennozo anapamy. Bukopucmosyeascs
00Ho6ubdIpKrosull mecm Konmozopoea-Cmuprosa i t-kpumepiti
OJIs1 He3anedCHUX 3pasKie. Cmamucmuynuil anaiiz NPOBOOUBCSL
30 QONOMO2010 CIMAMUCIUYHO20 NPOSPAMHO20 300€3NeUeHHs.
SPSS sepcii 26.0, SPSS Inc. Cmamucmuuna 3nadyugicme 0yna
ecmanogiena Ha pigni 5%. Pesynomamu ma 062060penns.
Inmencugnicmo Kapiecy 8 nepiod mumuacosoi okmosii'y oimeti
3 BBC ma 300posux dimeti cmanosuna 4,0 ma 6,4 6ionosioxo.
Haiibinvwa inmencuenicms Kapiecy sagikcosana y oOimell
3 BBC 6 nepioo sminnozo (4,7) i nocmitinoeo (4,6) nepiodis
npukycy. ¥V 33,3% Oimeil ¢ mumuacosomy nepiodi npuxycy
ma 0o 52,9% Oimeii 30 3miHHUM nepiodom npuxkycy 6ys
He3a008ibHULL piBeHb 2ieicHu nopodicHunu poma. Bucnosku.
Buxoosuu 3 obmedcens  0anoeo  enioemionociuHozo
00CniOdiCenHs, ICMOmMHUX GiOMIHHOCMEN 6 [HMEHCUBHOCI
Kapiecy y dimeil 3 8poOiceHuMU 8adamu cepysi i 300poux
dimetl 8 nepioo MUMYACoB0i i 3INIHHOI OKO3Ii He BUABTIEHO.
L[i pesynomamu 6xazyioms Ha 8axCIUBICIMb NPODIAKMUYHOT
CMOMAMONO2IYHOT 0ONOMO2U A HANEHCHO20 JIKYBAHHS Oimel
3 BBC.

Knrouosi cnosa: 6poodiceni 6aou cepys, 300p08'si
NOPOJICHUHU poma, Oimu, Kapiec, 00°em OUXATbHUX
wiAxis, 3y00-ujenenti aHomManii.
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Introduction. Congenital heart disease (CHD)
is one of the most common congenital defect world-
wide. The diagnostic and treatment options of con-
genital heart disease were dramatically improved
over the last decades [1]. Consequently, significant
decreasing of newborn and post-operative mortality,
was registered. The last data demonstrate the increas-
ing of CHD prevalence with average mean of 9.41 per
1000 children during 2010-2017[2]. In Ukraine 4606
cases of CHD (12.87 per 1000 children) were regis-
tered among children less than 1 year old in 2017 [3].
Therefore, rising the number of patients with CHD
creates the group of people with individual special
care needs, including the dental care.

Congenital heart disease has the significant influ-
ence on the dental health and vice versa. First of all,
it can increase the risk of infective endocarditis (IE)
[4], also CHD creates a barrier for appropriate den-
tal care and prevention [5]. As ameloblasts are very
sensitive to metabolic changes during tooth devel-
opment, that’s why low weight, hypoxia, medicines
etc. can effect on enamel formation [6]. Therefore,
increasing of caries incidence can be recorded in
children with CHD.

Children with CHD are in high risk of infective
endocarditis[4, 7]. The incidence rate of IE in children
with CHD varies 4.1-11.13 per 10 000 person-years
[4, 8]. Oral bacteraemia Streptococcus mitis, Strepto-
coccus mutans and Streptococcus sanguis are impli-
cated in 20—40% of IE cases [9]. According to Amer-
ican Heart Association guidelines, IE is much more
associated with bacteremia caused by oral daily activ-
ities like toothbrushing, flossing, chewing etc., than
invasive dental procedures. Therefore, maintaining
of oral hygiene and dental prophylaxis is mandatory
for children with CHD for IE prevention [10]. Also,
dental procedures preceded 11% of IE cases [11].

Professional dental care for children with sever
chronic diseases like CHD is often neglected. It’s
associated with long-terms hospitalization and recov-
ery period. A lot of children don’t receive minimal
preventive care. Also, parental attitude plays an
important role in children’s dental health. The few
studies demonstrated that disease awareness and
knowledge of parents about dental health were fair
[12, 13]. Thus, a lot of parents didn’t have enough
information about risk of IE, importance of oral
hygiene, adequate methods of dental prevention and
link between CHD and oral health. Besides this,
some dentists avoid treatment of this special group
of patients due to systemic conditions. Consequently,
untreated caries prevalence in this group increase,
which can lead to cardiac surgery postponement or

emergency dental treatment (including extraction)
under general anesthesia.

Nevertheless, data about oral health in children
with CHD, dental prevention and treatment, parents
awareness is limited in Ukraine. The aims of this
pilot study were: 1. to evaluate oral health condi-
tions (oral hygiene, caries experience, periodontal
health) in children with CHD; 2. to compare caries
experience with group of healthy children.

Materials and methods. The study was carried
out during the period October 2018 — December 2019
at the Department of Pediatric and Preventive Den-
tistry, Bogomolets National Medical University and
Center for Pediatric Cardiology and Cardiac Surgery
(Kyiv, Ukraine).

Study design and participants. Fifty-eight chil-
dren aged 3-15 years old (mean age 9.35+4.86)
with congenial heart disease were included in this
study. In CHD group were presented children with
Ebstein’s anomaly, Tetralogy of Fallot, Aortic steno-
sis, Ventricular septal defect, Coarctation of the aorta,
Transposition of the great arteries, Mitral atresia, etc.
Children with other co-morbidities, like Down’s
syndrome, cerebral palsy, autistic specter disorders
were excluded. All enrolled children were divided
into three age groups: CHD1 — 18 participants with
primary dentition (3-5 y.o.); CHD2 — 16 participants
with mixed dentition (6-11 y.0.); CHD3 — 24 partici-
pants with permanent dentition (12-15 y.o.).

Also, eighty healthy children aged 3-15 y.o. (mean
age 9.03+4.1) without congenital or acquired heart
disease or other severe general disorders, who have
visited the Department of Pediatric and Preventive
Dentistry for the regular check-up, were included in
the control group. Children who were uncooperated
were excluded in both groups.

Clinical oral examinations. Dental examinations
were conducted by two calibrated pediatric dentists
with the probe and the dental mirror in the settings
of the Department of Pediatric and Preventive Den-
tistry or Center for Pediatric Cardiology and Cardiac
Surgery. Caries experience were assessed according
to World Health Organization recommendations by
dft/DMFT index. Also, the Significant Caries Index
(SiC) was calculated in each group. pufa/PUFA index
was used to assessing untreated dental caries. The
oral hygiene of each child was measured by Visible
Plaque Index (VPI). Basic periodontal examination
(BPE) was used for periodontal health assessment.
Codes 0, 1 and 2 were used for children with mixed
dentition, aged 7-11 years.

Statistics. A one-sample Kolmogorov—Smirnov
test was used to test the normality of distribution
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Table
Caries experience in different groups, mean (SD)
Children with CHD Children without CHD

CHD-1 CHD-2 CHD-3 1 2 3
(n=18) (n=16) (n=24) (n=20) (n=34) (n=26)

d 3.50 (3.9 3929 - 3.9(3.2) 1.3(1.2) -

f 0.5(1.7) 1.4 (1.9) - 2.5(2.9) 2.9 (2.5) -

dft 4.0 (4.4) 5.3 (2.36) - 6.4 (3.9) 42 (2.8) -
D - 2.2 (1.8) 2.2(3.3) - 0.9 (1.8) 2.4(2.9)
M - 0 0.04 (0.2) - 0 0.1 (0.4)
F - 2.5(1.9) 2.4 (3.4) - 0.6 (1.4) 1.7 (1.9)
DMFT - 4.7 (2.7) 46(4.2) - 1.5(1.9) 4.2 (3.6)

SiC 8.8 13.8 9.6 10.0 8.6 8.4

of the study parameters. An independent-measures
t-test was used to compare the decayed, missing, and
filled indices scores of the children with a congeni-
tal heart disease and the healthy control groups. All
statistical analyses were performed using a statistical
software (SPSS version 26.0, SPSS Inc.). Statistical
significance was set at 5%.

Results. The mean of decayed and filled primary
teeth was higher in children without CHD compared
with children in CHD-1 group (6.4 vs.4.0 p=0.095)
but this difference was not significant (Table). But the
difference between mean of filled teeth in this group
was significant (2.4 vs. 0.5, p=0,016). The mean of
missing teeth was not calculated in children with
primary dentition. Only one child had endodontic
complications in CHD-1 group, pufa=1 (p=7, u=0,
f=1, a=0). The care index in healthy children group
(39.0%) was higher compare with children with
CHD.

In mixed dentition the caries experience for CHD
and control groups were 5.3 (dft)/4.7 (DMEFT) vs.
4.2(dft)/1.5(DMFT) respectively. There were the sig-
nificant differences in DMFT mean in these groups
(p<0,05). Furthermore, the endodontic complications
prevalence was dramatically increased in CHD-2
group up to 52,2%. pufa and PUFA mean were 1,77
and 0.06 respectively.

In the group CHD-3 DMFT was 4.6 with SiC
mean 9.63, in the control group 4.2 with SiC — 8.4
(p>0.05). Nevertheless, 33.3% of children with CHD
had endodontic complications, PUFA mean was 0.33.

Oral hygiene according to VBI index were poor
(codes 2 and 3) in 33,3% of children in CHD-1 group.
In groups CHD-2 and CHD-3 52,9% and 41.6%
respectively had codes 2 and 3.

The prevalence of dental developmental defects
was 12% for all examined children with congenital
heart diseases.

Basic periodontal examination was performed
for children with mixed and permanent dentition. In

CHD-2 group 50% of children had at least one sextant
with bleeding (score 1), 6,26% with calculus (score
2). In CHD-3 group 8.3% had only bleeding and 25%
calculus. There were no children with scores 3 or 4
in this groups.

During clinical examination cyanotic oral mucosa
were registered at 64.4% of children, 16.9% had
signs of mouth dryness, 1 child (1.7%) had gingival
hyperplasia.

Discussion.

The increased prevalence and survival of chil-
dren with congenital heart disease creates a popu-
lation with special care needs including dental care.
According to the results of our pilot study there
were no significant differences in caries experience
between children with CHD and healthy children,
except DMFT mean in mixed dentition. These results
are in accordance with some previous studies of oral
health conditions in pediatric population with CHD.
Busuttil A. et al.[14], Cantekin K. et al.[15] reported
that there was no significant difference in caries expe-
rience both in primary and permanent teeth. But the
dmft and DMFT scores in these studies were as twice
low as in our study. This can be explained by high
caries prevalence and caries experience in Ukrainian
population. Lower caries experience with low mean
of filled primary teeth in children with CHD can be
explained by increased prevalence of teeth extrac-
tions and not restorations. On the other hand, in chil-
dren without CHD the prevalence of restorative care
is much higher than extractions.

Significantly higher caries experience in primary
teeth of children with complex CHD were reported
by Stecksén-Blicks C et al. [16] and Pimentel EL
et al. [17]. The main risk factors associated with
increased caries experience in young children were
cyanosis, negative behavior, daily use of medicine,
level of education.

Poor oral hygiene was a typical situation for chil-
dren with CHD in all age groups. The same results
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were obtained in the numerous studies [12, 18]. Low
level of parents knowledge about link of dental health
and infective endocarditis lead to underestimate
the importance of oral hygiene [19]. As periodontal
health and oral hygiene significantly increase the risk
of IE, it is critical to maintain good oral hygiene for
children with CHD. Most of the parents hadn’t den-
tist counselling about appropriate home oral hygiene.
Hayes PA and Fasules J.[20] reported that up to 78%
of cardiac patients had gingivitis.

Dental caries is a preventable disease and appro-
priate preventive care must be started immediately
after teeth eruption. Close cooperation between a car-
diologist and a pediatric dentist can improve dental
care for such children [21]. A dentist has to screen
these patients regularly. The best preventive and
treatment option should be used. Primary (preven-
tion of dental diseases) and secondary (prevention of
complications) prevention plays an important role.
Early caries risk assessment, oral hygiene instruc-
tions, fluoride toothpastes in higher concentrations,
supervised toothbrushing, diet counseling, appli-
cation of fluoride varnishes, fissure sealing have to
be routinely used for all children with CHD. In case
of early caries development, these patients must be
immediately referred to pediatric dentists for mini-
mal invasive treatment before extensive caries or
endodontic complications will develop. Thereby,
early caries treatment is more preferable than endo-
dontic treatment or extractions which might signifi-
cantly increase the risk of bacteremia and infective
endocarditis.

Conclusions. According to limitation of this epi-
demiological study, there were no significant differ-
ences in caries experience of children with congenital
heart disease and healthy children in primary, mixed
or permanent dentitions. These findings indicate the
importance of preventive dental care and appropriate
treatment for children with CHD.
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