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ORTHODONTIC TREATMENT 
FOR CONGENITAL CLEFT LIP 
AND PALATE IN CHILDREN

AbstrAc t  — One in 1,000 newborns appears with a 
congenital maxillofacial anomaly, which accounts for 
about 0.04% of the world's entire population of the planet. 
Patients with cleft lip and palate have a significantly lower 
quality of life. Early orthodontic treatment (EOT) offered 
to children from the first days of life is a preparatory link 
in the preoperative period, laying favorable grounds for 
surgical intervention. EOT is a reasonable option to separate 
the oral cavity from the nasal cavity, to prevent consequent 
issues as well as to bring feeding back to the normal. This 
study involved clinical examinations and early orthodontic 
treatment of 84 children with congenital bilateral cleft upper 
lip and palate (CBCULP) from the first days of life and 
infants based on their referrals coming from all regions of the 
Republic of Tajikistan embracing the period of 2015 to 2019.
Newborns with bilateral CULP within 5 days following 
birth, and infants who were referred for early orthodontic 
treatment, had their upper jaw cast model prepared 
using specially designed and modified spoons for taking 
impressions in case of cleft lip and palate. Within the study, 
unrelated marriages prevailed 3.4 times over related ones, 
which accounted for 22.6% of the cases examined. There 
were 1.58 times more boys than girls. Close relatives featured 
congenital maxillofacial abnormalities in 16.1% of the cases. 
The share of related marriages was 12.9%. Follow-up period 
— 2016–2017; the patients' age — from the birth period 
to 1 year. The children were divided into two groups. In the 
main group, EOT was performed using a dental obturator 
for orthodontic treatment of children with CBCULP prior 
to the surgery (n=43). In the comparison group, treatment 
was carried out in the conventional way (n=41). Before the 
surgery, all the children were examined through clinical, 
anthropometric and photometric methods. The statistical 
processing of the obtained data revealed that before the 
start of treatment, the studied groups were comparable with 
no statistically significant differences identified. After the 
treatment, the age, the weight, as well as the height of the 
children expectably changed in both groups (p<0.001).
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I N T R O D u C T I O N
Dentofacial issues and deformities are ranked the 

third most popular among dental diseases giving way 
to dental caries and periodontal diseases [1–14]. Con-
genital bilateral cleft upper lip and palate (CBCULP) 
accounts for 12–25% of cases out of other types of 
cleft face and belongs to severe maxillofacial patholo-
gies [15, 16]. One in 1,000 children is born with the 
pathology in question, which is about 0.04% of the 
globe's population. Patients with cleft lip and palate 
suffer from significantly lower quality of life [17, 18]. 
Early orthodontic treatment (EOT) for children from 
the first days of life is an element that serves a prepara-
tory link within the preoperative period, which is a 
factor favorable for surgical intervention [19, 26–31]. 
EOT is a good option to treat cases implying separat-
ing the oral cavity and the nasal cavity, as well as to 
prevent secondary deformities and improve feeding 
[20–22].

 
Aim of the study 

is to increase the effectiveness of orthodontic treat-
ment offered to young children with CBCULP using 
specifically designed devices.

M A T E R I A L s  A N D  M E T H O D s
A clinical examination and early orthodontic 

treatment were offered to 84 children with CBCULP, 
subject to their self-reports (age group — the birth 
time through infant age) embracing all regions 
of the Republic of Tajikistan within the period of 
2015–2019. Newborns with CBCULP aged up to 5 
days after birth and infants, who came seeking early 
orthodontic treatment, had their upper jaw mod-
els taken using alginate mass and spoons modified 
specifically to take impressions of cleft lips and palates 
(Certificate for innovation proposal # 3297/R 512 of 
November 9, 2012) (Fig. 1) [23–25].

R E s u L T s  A N D  D I s C u s s I O N
Generalized archival data of 2,630 children with 

CBCULP who were brought to the clinic seeking 
respective help in the Republic of Tajikistan show that 
the total number of patients went up 1.79 times within 
in the period of 2009–2019. Boys accounted for 55.1% 
of the patients. The studied pathologies included: 
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Fig. 1.  Spoons modified to take 
impressions of cleft lips and palates 
(intermaxillary bone position in 
the middle of the upper jaw) (a — 
view from inside, b — view from 
outside): 1 — handle, 2 — inter-
maxillary plate, 3 — side board, 4 
— middle protrusion, 5 — alveolar 
and intermaxillary parts tray

CUCULP (90.3%) and CBCULP (9.7%). The oc-
currence rate for the first pathology went up by 1.66 
times, while for the other one the same increase index 
was 3.27 times (Fig. 2, 3).

Fig. 2.  Prevalence of children with congenital 
cleft of the upper lip and palate in the 
Republic of Tajikistan (City of Dushanbe) 
according to the data of appealability from 
2009 to 2019

Fig. 3.  Graphic representation of general data by the type of pathology 
in children with CULP based on referral in the Republic of Tajikistan (City 
of Dushanbe): a — smoothing by a linear filter, b — approximation by 
linear regression: regression lines and their 95% CI, the resulting equa-
tions and their determination coefficients (R2)

An analysis of the outcomes obtained through 
surveying mothers/parents of children with CBCULP 
revealed that 100% of the children were born in due 
time, while the social status of families and the de-

a b

velopment forecast for the newborns were good. The 
parents’ age at the time their respective child was born 
with CBCULP ranged from 20 to 43, the average age 
of the mothers was 27.8, the fathers’ median age being 
28.9. Unrelated marriages prevailed 3.4 times over 
related ones, which accounted for 22.6% of the case 
body. There were 1.58 times as many boys compared to 
girls. Closely related individuals were observed to have 
congenital maxillofacial issues in 16.1% of the cases. 
Related marriages accounted for 12.9%.

Feeding of newborns was mostly artificial 
(93.5%). Within their respective families, according 
to the order of birth, 32.3% of the newborns with CB-
CULP were first babies, of which 9.7% of the parents 
were related. The rates of the babies born second, third 
and fourth were 16.1%, 19.4%, and 16.1%, respectively. 
The seventh (3.2%) and eighth (3.2%) children in the 
family were born to parents aged 38 (mother) and 43 
(father). The survey revealed that during pregnancy, 
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expectant mothers were healthy in 51.6% of the cases; 
25.8% were diagnosed with anemia; 19.4% of all the 
cases had acute respiratory viral infection (ARVI), 
another 3.2% of the cases suffering from herpes.

84 children with CBCULP underwent examina-
tion and treatment at the Shifobakhsh medical con-
sulting office of the Department of Child and Adoles-
cent Maxillofacial Surgery, Research Center, Republic 
of Tajikistan, with a follow-up period of 2016–2017. 
The patients' gender distribution was as follows: boys 
— 55%, girls — 45%. The patients' age ranged from 
the birth day to 1 year. The patients were divided 
into two groups. In the main group, The EOT was 
performed using a dental obturator for orthodontic 
treatment of children with CBCULP before surgery 
(n=43). In the comparison group, the treatment relied 
on the non-conventional method (n=41). Prior to the 
surgery, all the children were examined using clinical, 
anthropometric and photometric methods. All the 
newborns in the main group, while remaining in a 
horizontal position only, had their upper jaw impres-
sion taken using an alginate mass, whereas the impres-
sion covered the intermaxillary bone. At the time the 
cast was made, the baby had to be hungry and crying, 
the cry testifying to its safety. Further, an analysis of 
the upper jaw cast model was performed followed with 
production of the obturator for dental orthodontic 
treatment of CBCULP in children, which can be fixed 
securely to the upper jaw due to the nasal part with no 
extra fixing elements involved (Fig. 4).

weight, and height changed naturally in both groups 
(p<0.001). The jaw cast model parameters in the main 
group changed significantly, whereas in the compari-
son group, the treatment was carried out using a rub-
ber elastic bandage. The treatment duration was 6–8 
months and depended on the baby's somatic status; 
there were certain issues observed during feeding — 
injured skin on the upper lip middle at the nostril area. 
In view of that, there were some corrective measures 
taken with a new elastic rubber bandage produced. 
While the conventional method was employed, there 
was some convergence identified of the maxillary bone 
with the upper lip middle at the anterior part of upper 
jaw the alveolar process, as well as a flattening in the 
upper lip middle. During that, the vomer retained its 
position with the deformation getting worse. As for 
the cast model parameters in cases where the conven-
tional treatment method was employed, the observed 
changes were slight. The only statistically significant 
change was an 11.7% decrease in the B-F1 distance 
(p=0.017).

 A comparison of jaw cast model parameters 
through the groups undergoing early orthodon-
tic treatment produced the following significant 
differences: lower BC values in the main group 
(10.3±0.9 mm vs. 16.0±2.3 mm in the comparison 
group, p=0.013); EB (29.4±1.5 mm vs. 34.5±1.3 mm in 
the comparison group, p=0.033) as well as higher DE 
values (36.6±0.3 mm vs. 34.0±0.7 mm in the compari-
son group, p=0.001).

a b c

Fig. 4.  Impression from the upper jaw 
produced with a specifically designed 
spoon (a); inner surface of the dental 
obturator used to perform orthodontic 
treatment of CBCUL in children (b); 
dental obturator in the baby's oral 
cavity (c)

The designed obturator helps improve feeding 
as well as the maxillary alveolar arch shape. There was 
no protrusion of the jawbone observed, whereas the 
vomer was located on the symmetry axis.

The statistical processing of the obtained data 
revealed that before the treatment was started, the 
groups were comparable in terms of their major indica-
tors, with no statistically significant differences to be 
observed. Following the treatment, the babies' age, 

The study implied effectiveness quantita-
tive assessment of treatment offered to babies with 
CBCULP based on a specifically developed method, 
matched against patients treated through a conven-
tional method. Low treatment effectiveness, which 
manifested itself through insufficient capacity of milk-
sucking and eating independently, was observed in 11 
babies from the comparison group (27%) and only in 
2 patients in the main group (5%). The absolute risk 
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reduction (ARR) was 22% at a CI of 95%: 6.7–37.7%. 
This ARR value corresponds to a NNT of 5 (95% CI: 
3–15). This means that it would take offering the new-
ly developed EOT to 5 children, in order to guarantee 
respective improvement in one extra child. The relative 
risk reduction was 82.7% (95% CI: 26.4–95.9%); the 
odds ratio was 0.13 (95% CI: 0.03–0.63). The results 
were considered statistically significant at p=0.012.

 
C O N C L u s I O N 

The study described above was the first focus-
ing on the frequency and prevalence of CBCULP in 
babies, embracing the period of 2009–2019 in the 
municipal areas of Tajikistan. The questionnaire survey 
carried out among the babies' parents revealed the 
effect that related marriages have on an increase in the 
CBCULP occurrence and prevalence rate. The study 
offered the first ever explanation to the method of 
employing early orthodontic treatment for babies with 
CBCULP (RF patent # 2735063) performed with the 
dental obturator for orthodontic treatment of children 
with CBCULP (Republic of Tajikistan patent for 
invention # TJ 941) and the obturator for early ortho-
dontic treatment of children with CBCULP (RF pat-
ent # 199314), all this aimed at improving the spatial 
ratio of the maxillary bone and upper jaw fragments, 
taken as a preparatory stage for comprehensive treat-
ment. If matched against the conventional treatment, 
early orthodontic treatment relying on a modified 
dental obturator used to treat babies with CBCULP, 
yielded significantly better outcomes.
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