
60

Address for Correspondence:

The  New  Armenian  Medical  Journal 
Vol .14  (2020) ,  Nо 3, p . 60-65

Use of fixed individual micro-implant supported 
orthodontic appliance in children with 

bilateral cleft lip and palate
Margaryan E.G.1, Mamedov Ad.A.2, Dudnik O.V.2*, Volkov Y.O. 2, Mazurina L.A.2, 

Zubkov A.V.2, Odzhaggulieva G.E.2, Akhmetkhanov S-M.A.2, Gorlova N.V. 2, Guopei M.А. 2
1Department of Therapeutic Dentistry, Institute of Dentistry,  I.M. Sechenov First Moscow State Medical 

University, Moscow, Russia
2Department of Pediatric Dentistry and Orthodontics, I.M. Sechenov First Moscow State Medical Uni-

versity, Moscow, Russia

Abstract

Congenital malformations of the maxillofacial region are significant, not completely decisive, 
medical and social problems. Recent literature data indicate a trend towards improvement. The aim 
of the study was to improve the effectiveness of treatment of children with bilateral cleft lip and 
palate due to pre surgical orthodontic treatment. For the period from 2011 to 2019, at the Depart-
ment of Pediatric Dentistry and Orthodontics of the I.M. Sechenov First Moscow State Medical 
University of the Ministry of Health of the Russian Federation under supervision were 80 children 
with cleft lip and palate. From those children 56 were with bilateral cleft of the upper lip and palate 
from the neonatal period to 3 years, 28 patients made up the first group, which was treated accord-
ing to the standard protocol with preliminary orthodontic preparation on removable devices, 28 
patients made up the second group, which underwent partial opener osteotomy and fixed orthodon-
tic apparatus with miniscrews and maxillary traction. Preoperative orthodontic preparation of 28 
children with bilateral cleft and an indicator that 22 (78.6%) patients should not have fully achieved 
results between the interhuman and fragmentary alveolar process of the upper jaw. In the second 
group of patients, 27 (96.4%) patients showed a normal ratio of the intermaxillary bone and lateral 
fragments. The use of the developed orthodontic design with active elements and mini implants in 
96.4% of cases requires the presence of prespiral orthodontic preparation, normalization of the 
position of the intercellular bone and shape, followed by primary cheilorinoplastics and in relation 
to additional uranoplastics, as well as the periodic stages of rehabilitation of patients with bilateral 
cleft lip and achieved thereby a stable aesthetic and functional result.
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of congenital syndromes [Gilyova K et al., 2018].
Cleft lips and palate are one of the most common 

malformations of the maxillofacial region. It takes 3-4 
places depending on congenital anomalies. Unlike 
other forms [Starikova N, Udolava N, 2012; Arsenina O 
et al., 2017], they are relatively rarer (15-25%).

According to data of WHO frequency of the 
children birth rate with the cleft of the lip and pal-
ate averaging in the world 1:600. Averaging on 
Russia is given rating according to data of differ-
ent authors accounts for from 1 on 500 newborn to 
1 on 750 newborn 4 [Gonchakov G, 2009; Mame-
dov A et al., 2019a].

Introduction

Congenital deformities are a topical medical 
and social problem which is still not fully resolved. 
Recent papers have shown a tendency for their 
growth, characterizing the health problems of the 
human population. As a rule, cleft lip and palate is 
a multifactorial condition, which can occur as an 
isolated malformation and be one of the symptoms 
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The anatomy of disorders of growth and devel-
opment of the maxillofacial region in cleft lip and 
palate reflects not only the different length and 
magnitude of the defect that occurred in the pro-
cess of embryonic development, but also the dis-
tant consequences of the disorder of growth and 
development in the absence of the integrity of the 
upper lip muscles and bone arch support, the pres-
ence of connection between the mouth and nose 
cavity. It is important to control individual biomet-
ric indices of the maxillary dentoalveolar arch for 
unification of orthodontic and surgical stages of 
correction in patients with cleft upper lip and pal-
ate in the course of diagnostics and treatment 
[Mamedov A et al., 2019b].

One of current problems of modern medicine is 
development and improvement of methods of early 
rehabilitation of children with congenital pathol-
ogy of maxillofacial area as congenital anomaly of 
development leads to deformation of a midface, 
disharmony of development of a facial skeleton, 
roughly breaks functions of various vitals and sys-
tems, an esthetics of the person and has negative 
effect on formation of the psycho emotional status 
of the child. In most cases this pathology leads to 
an invalidization of children that emphasizes rele-
vance of this medico-social problem in the world 
[Vodolatsky M, Vodolatsky V, 2009; Ershova O et 
al., 2017; Scacodub A et al., 2018].

It is believed that the use of early orthodontic 
treatments to prepare patients for primary surgery. 
To eliminate diastasis between the alveolar pro-
cesses and correction of anomalies in the shape of 
the upper and lower arches with bilateral clefts and 
palate, modifying forming removable orthodontic 
appliances are used [Antonarakis G et al., 2016; 
Alzain I et al., 2017; Stock N et al., 2019].

The disadvantages of these devices are poor 
fixation in the conditions of a toothless jaw, the 
need for frequent visits to the doctor and the need 
for repeated replacement of devices. As a result, 
this leads to an increase in the duration of treat-
ment and cannot always be achieved by alveolar 
processes of the upper jaw. The more diastases in 
the area of ​​the alveolar processes, the more diffi-
cult it is to adapt the intermaxillary bone and lat-

eral fragments of the upper jaw [Costa B, 2016; 
Cruz C, 2016; Eriguchi M et al., 2018].

An analysis of the results of orthodontic re-
moval of dentoalveolar deformities in patients 
with bilateral cleft shows that a special approach is 
needed in their resistance. Individual planning of 
orthodontic preparation, the choice of rational 
methods and means of orthodontic treatment de-
pending on the age of the patient, changes in the 
planned forms of helio- and uranoplasty, the condi-
tion of the teeth, the type and type of cleft, the se-
verity of dentoalveolar deformations [Pet M et al., 
2015; Arshad A et al., 2017].

The aim of the study was to improve the effective-
ness of treatment of children with bilateral cleft lip 
and palate due to pre surgical orthodontic treatment. 

Material and methods

For the period from 2011 to 2019, at the Depart-
ment of Pediatric Dentistry and Orthodontics of 
the I.M. Sechenov First Moscow State Medical 
University of the Ministry of Health of the Russian 
Federation under supervision were 80 children 
with cleft lip and palate. From those children 56 
were with bilateral cleft of the upper lip and palate 
from the neonatal period to 3 years, 28 patients 
made up the first group, which was treated accord-
ing to the standard protocol with preliminary orth-
odontic preparation on removable devices, 28 pa-
tients made up the second group, which underwent 
partial opener osteotomy and fixed orthodontic ap-
paratus with miniscrews and maxillary traction.

Prior to surgery, a generally accepted clinical 
and laboratory examination was 
performed for all children with 
bilateral cleft of the upper lip and 
palate. In addition, patients were 
examined by a neonatologist, pe-
diatrician and ENT doctor, since 
one of the leading places among 
concomitant pathology in chil-
dren with cleft lip and palate was 
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occupied by the pathology of ENT organs. It 
should be noted that the pathology of ENT or-
gans does not appear immediately, but at an age 
closer to one year.

Together with specialists, they interpreted the 
results of clinical and laboratory analyzes and 
functional studies. After the conclusion of the pe-
diatrician about the general condition of the child 
and the possibility of surgical treatment, an anes-
thesiologist was consulted with a view to the pos-
sibility of general anesthesia.

From the pathology of the maxillofacial area, 
dental surgeons and orthodontists were interested 
in the following indicators: the condition of the 
oral mucosa; degree of protrusion of the intermax-
illary bone; intermaxillary bone size; the degree of 
mobility of the jawbone; the angle of deviation of 
the jawbone from the midline of the face; the shape 
of the lateral fragments of the alveolar process of 
the upper jaw; the distance between the anterior 
points of the lateral fragments of the alveolar pro-
cesses. After taking the diagnostic impressions, the 
marker contoured the borders of the lateral frag-
ments of the alveolar bone and the middle inter-
maxillary bone with the vomer.

Then, models were photographed in a standard 
position and photos were transferred to a com-
puter. Using the “AUTOCAD” program, the graph-
ical shape of the crests of the lateral fragments of 
the alveolar processes, intermaxillary bone and 
vomer was obtained, where reference points were 
applied in the program, between which linear and 
angular measurements were performed.

In connection with the need to manufacture a 
fixed orthodontic apparatus for the choice of de-
sign (Fig. 1 a, b), we were interested in the follow-
ing parameters: the severity of protrusion of the 
jawbone, the angle of deviation of the jawbone 
from the midline of the face, the distance between 
the anterior points of the alveolar processes of the 
lateral fragments of the upper jaw. 

Micro implants (Absoanchor, Korea), designed 
specifically for use in orthodontics, were used as a 
support for the fixing elements of fixed orthodon-
tic appliances with intraosseous fixation (Fig. 2).

Elastic chains, nickel-titanium springs (Fig. 3) 

were used as rods between the device and micro-
screws fixed on the maxillary bone.

The fixed apparatus was fixed using microim-
plants used in orthodontics under general anesthe-
sia. After adapting to the apparatus, the screw was 
activated by 0.5 mm once every two days with si-
multaneous activation of elastic traction for one 
link in three days. Given the further growth of the 
intermaxillary alveolar process of the upper jaw in 
length after cheiloplasty, it is necessary not to 
completely close the fragments of the cleft of the 
upper jaw, but also to leave diastasis between them 
to the width of the temporary tooth. The duration 
of the active period ranged from 20 to 25 days. 

Figure 3. Fixation of the maxillary expanding appara-
tus, microimplants, rubber rods on the fragments of 
the upper jaw.

Figure 2. Placement of miniimplants in the intermaxil-
lary bone.

Figure 1. Modeling of the orthodontic apparatus (a), 
ready-made fixed orthodontic apparatus of a mechani-
cal type of action (b).

a b
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One of the important stages is the retention period, 
which ranged from 15 to 30 days. One month after 
reaching a favorable fragment ratio, simultaneous 
bilateral cheiloplasty was performed.

In all 56 children with bilateral cleft lip and pal-
ate, 56 control and diagnostic models were studied 
before and after the presurgical orthodontic prepa-
ration. Of these, 28 control and diagnostic models 
using conventional removable devices, 28 control 
and diagnostic models using fixed devices, fixed 
with microscrews.

In the study of diagnostic models of the jaw, at-
tention was paid to the linear dimensions of the jaw-
bone, the angle of deviation of the jawbone from the 
midline of the face, the angle of inclination of the 
lateral fragments of the alveolar process of the upper 
jaw. The results were subjected to statistical pro-
cessing and entered into a specially designed table. 
In all the studies performed, the arithmetic mean 
(M), the standard deviation (delta), the mean square 
error (m) were calculated, and the correlation coef-
ficient was determined. The significance of differ-
ences in the mean absolute and relative values ​​was 
calculated using Student’s criteria (t).

Results

Preoperative orthodontic preparation of 28 chil-
dren with bilateral cleft lip and palate in the first 
group showed that 22 patients (78.6%) could not 
fully achieve end contact between the intermaxil-
lary bone and fragments of the alveolar process of 
the upper jaw. In addition, during the treatment pro-
cess it was necessary to manufacture several remov-
able devices and the average treatment period was 7 
months. Due to the insufficient fixation of 
devices on fragments of the alveolar pro-
cesses, damage to the oral mucosa was ob-
served, requiring treatment and correction 
of the devices. The use of extraoral elastic 
traction did not allow to eliminate the me-
dial displacement of the side fragments, re-
quired frequent replacement, and also 
caused irritation of the delicate skin of in-
fants. With a low active ability, the children 
were restless, parents often refused further 
treatment with removable devices. In this 

regard, the further implementation of the surgical 
stage of treatment was difficult, requiring repeated 
corrections and a long postoperative healing period.

In the second group of patients, it was possible to 
normalize the ratio of the maxillary bone and lateral 
fragments in 27 patients (96.4%). In 1 patient (3.6%), 
it was not possible to achieve the desired result due to 
individual non-engraftment of mini implants.

It should be noted that the use of the developed 
non-removable devices made it possible to elimi-
nate the narrowing of the lateral fragments of the 
alveolar process of the upper jaw, due to the ex-
pansion screw built into the design. Which, in turn, 
was a favorable factor for the further formation of 
the jaws. After orthodontic preparation of the 
upper jaw on a fixed device, it was possible to sur-
gically achieve the formation of the integrity of the 
alveolar arch, the elimination of protrusion of the 
intermaxillary bone, and the narrowing (expan-
sion) of the lateral fragments of the alveolar pro-
cess of the upper jaw.

To comparatively characterize the results of 
preoperative orthodontic preparation of children 
with bilateral cleft lip and palate using removable 
and fixed orthodontic structures, we conducted an 
anthropometric study of diagnostic models of the 
jaw. For comparative analysis of pre-surgical orth-
odontic preparation of children with bilateral lip 
and palate clefts with removable and non-remov-
able orthodontic appliances we provided anthropo-
metric study of diagnostic dental casts. Anthropo-
metric data аре in the forward table.

Table.
Pre-orthodontic preparation with removabale maxillary 

appliance and fixed appliance for maxillary 
expansion and micro-implants

Age 
(months)

A removable apparatus Fixed apparatus
 and microimplants

Premaxilla Displacement 
Premaxilla Premaxilla Displacement 

Premaxilla
1 8.5±0. 52 10.9± 0.42 8.4±0.92 11.6±0. 87
3 9.4±0. 95 12.1± 0.62 8.3±0.93 11.5±0. 86
6 9.8±0. 92 12.7± 0.74 1.2±0.27 1.4±0.3 2

12 8.1±0. 84 10.7± 0.88 0.9±0.17 1.1±0.1 8
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Discussion

In patients of the first group, as a child grows 
with a bilateral cleft lip and palate, defects (diasta-
sis) between the intermaxillary bone and lateral 
fragments of the upper jaw increase and reaches its 
maximum by 6 months. After cheiloplasty per-
formed at this age, a statistically unreliable de-
crease in bone defect is noted. In patients of the 
second group, after preoperative preparation using 
fixed maxillary devices fixed with mini implants, 
full face contact between the maxillary bone and 
fragments of the upper jaw was achieved, which 
confirms the static processing of the results in the 
compared groups (Р˂0.05) (Fig. 4 a, b). 

Conclusion

The use of the developed orthodontic design 
with active elements and mini-implants in 96.4% of 
cases allows to reduce pre-surgical orthodontic 
preparation, normalize the position of the maxillary 
bone and the shape of the upper jaw, followed by 
primary cheilorinoplasty and, in the future, urano-
plasty, as well as reduce the rehabilitation time for 
patients with bilateral cleft lip and palate, thereby 
achieving a stable aesthetic and functional result.

After the preoperative preparation using non-re-
movable maxillary devices fixed with microimplants, 
a full-face contact between the maxillary bone and 
fragments of the upper jaw is achieved, which was 
confirmed by static processing of the material (p<0.05).
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