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Abstract. Alveolar cleft is a tornado-shaped bone defect in the maxillary arch. The treatment goals for alveolar
cleft are stabilization and provision of bone continuity to the maxillary arch, permitting support for tooth eruption,
eliminating oronasal fistulas, providing an improved esthetic result, and improving speech. Treatment protocols vary in
terms of the operative time, surgical techniques, and graft materials. Early approaches including boneless bone grafting
(gingivoperiosteoplasty) and primary bone graft fell into disfavor because they impaired facial growth, and they remain
controversial. Secondary bone graft (SBG) is not the most perfect method, but long-term follow-up has shown that the
graft is absorbed to a lesser extent, does not impede facial growth, and supports other teeth. Accordingly, SBG in the
mixed dentition phase (6-11 years) has become the preferred method of treatment. The most commonly used graft
material is cancellous bone from the iliac crest. Recently, many researchers have investigated the use of allogeneic bone,
artificial bone, and recombinant human bone morphogenetic protein, along with growth factors because of their ability
to decrease donor-site morbidity. Further investigations of bone substitutes and additives will continue to be needed to
increase their effectiveness and to reduce complications.
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METOIbI NACTWYECKON ONEPALIMK ANIbBEQJIAPHOIO OTPOCKA Y IETEN
C BPOXX1EHHOW PACLLEJTAHOW T'YbbI | HEBA
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AHHOTauMA. A/bBeosApHas pacllennHa NpefcTaBndaeT cobon TOPHaA000pPa3HbIn AePeKT KOCTV B BepxXHeMn
yenocTu. Lienamm neyeHns anbBeonAPHON pacllenHbl ABAAIOTCA CTabunm3auma 1 obecrnedyeHue LenoCTHOCTU KOCTHOM
TKaHW BEPXHEN uenioCTu, obecneyeHne NMOAAEPKKM NPV MPOope3sbiBaHMM 3yO0B, YCTPAHEHVE OPOHAa3abHbIX CBULLEN,
yRyylleHne 3CTETUYECKOro pesysbrata W yiydlweHne pedn. [NpoTOKOMbl NeYeHnsa Pas3inyaloTca B 3aBUCUMOCTU OT
NPOAOCIKUTENBHOCTU ONepaLmu, XMPYPrMYecKnx METOAOB M TPAHCMIAHTAUMOHHBIX MaTepranoB. PaHHWE MNOOXOAbI,
BK/tOYaA OECKOCTHYIO MNacTWKy KOCTW (TMHTMBOMNEPMOCTOMIACTMKY) M NEPBUYHYIO KOCTHYIO MAcTMKY, OKa3anucb B
HeyAaUHbIMY, MOCKOMbKY OHW HapyLlaan poCT AnLA, 1 OCTAOTCA CHOPHbIMK. BTopmnyHaa KocTHaa nnactvka (BKI) He
CaMblli COBEPLUIEHHbIN MeTof, HO AnuUTeNbHOe HabniofeHWe MoKasano, YTO TPaHCMMaHTaT MPUKMBAETCA B MeHbLUen
CTEMEHW, He MpenATCTBYeT POCTYy AWUa, MoaaepxusaeT apyrve 3ybwol. CootseTctBeHHo, BKIM B da3e cmeHHoro
npukyca (611 neT) cTana npeanoYTUTENbHBIM METOAOM NleueHns. Havbonee 4acto MCNob3yemblM MaTepranom ass
TpaHCnNaHTaLUuy ABNAeTCA rybuaTan KOCTb 13 rpebHA NoAB3AOLLIHON KOCTU. B nocneaHee BpeMa MHOr1e nccnefosateny
MCCnefoBany MCNosb30BaHWe anIoreHHON KOCTW, UCKYCCTBEHHOW KOCTU W PEKOMOUHAHTHOTO MOPhOreHeTNYEeCKOro
6ernKa uenoBeyeckom KOCT BMeCTe C hakTopamu pocTa. [lanbHelve NccnefoBaHvis KOCTHBIX 3aMeHuTenel 1 Ao6aBoK
6ynyT HEOOXOAMMbI ANA MOBLILEHNA UX SPDEKTUBHOCTU U CHUKEHWA OCNIOMKHEHWIA.

KnioueBble cnoBa: a/ibBEONAPHAA KOCTHAA MNACTVKa, anbBEONAPHbIN OTPOCTOK, BPOXKAEHHAA pacLiennHa ryoobl v
Heba.
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THE URGENCY OF THE PROBLEM disorders and requires complex treatment. One of

CLP from the first days of a child's life is the important tasks that the surgeon has to solve

accompanied by severe anatomical and functional in the process of eliminating this defect of the
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maxillofacial region is to restore the continuity of
the alveolar process of the upper jaw. The problem
of preventing deformities of the upper jaw is very
relevant and has not yet been fully resolved, which
justifies the search for new, more rational methods
of treatment.

One of the methods for preventing the
development of secondary deformities of the
dentoalveolar —system, along with various methods
of surgical intervention and orthodontic treatment,
is the use of bone grafts in the elimination of cleft
alveolar process (CAP).

A significant number of works are devoted to this
issue both in domestic and foreign literature (1, 2,
3,4).

At the same time, the authors set themselves the
following goals: restoration of anatomical integrity,
prevention of shortening of the alveolar arch,
replenishment of bone deficiency, stabilization of
fragments of the alveolar process, migration of the
rudiments of teeth into the formed bone, correct
formation and further growth of the upper jaw, as
well as the elimination of aesthetic defects - the
exclusion of anomalies the position of the teeth in
the frontal area, the retraction of the soft tissues
of the lip and nasal passage, the flattening of the
wing of the nose. In addition, the restoration of the
continuity of the alveolar process creates favorable
conditions for the growth and development of the
entire middle zone of the face.

Despite the fact that the restoration of a
congenital defect of the alveolar process has a long
history and a large number of works by domestic
and foreign authors are devoted to solving this
problem, many issues regarding the treatment and
rehabilitation of patients with this pathology remain
controversial to this day.

- age at which surgery should be performed,;

-type of bone graft and area from which donor
bone tissue should be taken;

- the need and time of maxillary protrusion
(before or after bone grafting).

Depending on the timing of the intervention,
bone grafting is usually divided into primary,
performed at the time of cheiloplasty [5-12] and
secondary, performed after cheiloplasty. Secondary
bone grafting, in turn, is divided into early, carried
out during the period of milk occlusion, and
late, carried out in combination with corrective
operations on the upper lip and nose during the
formed permanent occlusion [13-18].

Thefirstattempts tofully eliminate COP in patients

with CCLP have been known since the end of the
19th century. Eiselberg suggested using a "complex
graft" - the fifth finger of the patient's left hand. Beck,
Yesser (1921) tried to cover the bone defect with
the bone of the nasal concha, which was turned
towards the defect on the feeding pedicle from the
mucous membrane. Later V. Berdyuk (1963) used
the inferior turbinate to eliminate RW. Veau attempt
(1931) failed to restore the continuity of the palatine
bones with shavings from the patient's tibia [19, 20].

PP Lvov, A. A. Limberg (1939), Axhausen
(1952) proposed to restore the continuity of the
alveolar process of the upper jaw by moving the
mucoperiosteal flaps along the edges of the cleft,
but also without noticeable success.

The first to successfully restore the continuity of
the alveolar process in children after cheiloplasty
Schmid, (1955). They were transplanted pieces of
the iliac crest, which prevented the convergence of
the fragments of the upper jaw under the influence
of the pressure of the restored upper lip. The positive
effect of bone grafting has been confirmed in studies
by Schrudde, Stellmach (1959), Brauer, Cronin
(1964), Reichert (1969), Matthews et al,, (1970) and
others, who showed that free transplantation of a rib
fragment into an alveolar process defect prevents
shortening of the dental arch, narrowing of the
upper jaw, and promotes fixation and restoration of
the function of the premaxillary bone.

When applying osteoplasty, most researchers
used autologous material (rib, ilium and tibia) as
grafts. Pieces of a whole or split rib were used [20-
25] The elimination of COP by iliac crest transplants
is considered by a number of authors as the method
of choice [26]. Recently, bone and cartilage grafts
of the rib or ilium are more often used, which,
according to the authors, have growth zones and
subsequently grow synchronously with the growth
of the patient [26].

In the vast majority, secondary bone grafting
[27, 28]. The most widely used graft is the iliac crest.
Basically, this surgical intervention is performed
in the period from 6 to 14 years, emphasizing that
after the age of 14 the results are less satisfactory.
Moreover, from the point of view of orthodontic
practice, the optimal time for bone transplantation
is the period when the permanent lateral incisor or
canine adjacent to the cleft is covered with a thin
layer of bone tissue, i.e. at the age of 7-9 years [29].

G.G. Kryklyas (1965) conducted a comparative
analysis of rib auto- and allografts placed in
an artificially created COP using X-ray and
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morphological methods. The data obtained indicate
that the process of transplantation and healing in
both cases is similar, however, the restructuring
of the allograft proceeds more slowly and is
accompanied by a less pronounced formation of
new bone. In the clinical use of allogeneic ribs in 19
patients and allogeneic cartilage in 7 patients, the
author observed sequestration and resorption of
bone seedlings in 2 patients 3 and 9 months after
surgery.

The methods of osteoplastic elimination of RW
differ in the form of seedlings, the number and type
of their transplantation into the fissured defect. Most
of the authors performed the first bone grafts with a
split piece of the patient's rib "into the overlay". The
bone graft was introduced into the subperiosteal
pockets formed along the edges of the COP [30].
Kriens (1968), Bertz (1981) and others recommend
wedge-in pieces of the ilium along the entire height
of the COP filling the empty areas with bone chips.
Widmaier (1966), Schuchardt (1966) and others. The
ends of the bone graft were formed in the form of a
dovetail mand placed in a spacer between the edges
of the defect.

Primary bone grafting is mainly used in childrenin
the first year of life. L.E. Frolova (1967) recommends
performing bone grafting in newborns in the first 2
weeks or after 3 months. Jolleys, Robertson (1972),
Pfeifer (1972) and others consider the operation
to be 3-5 months optimal. In most domestic and
foreign clinics, cheiloplasty with bone grafting of
the alveolar process is performed at 6-8 months (G..
Semenchenko, 1970;Yu.S. Zakharov, G.N. Ruzin, 1974;
G.G.Mamedov, 1978; Hoppe, 1977; Hrivhakova et al,,
1981, 1983 and others). According to Eppley, Sadove
(2000) primary bone grafting using a rib favorably
affects the growth and development of teeth and
the upper jaw itself, eliminates the oronasal fistula,
and also prevents the collapse of split jaw segments.
There are also reports of unsatisfactory results of
bone grafting with a rib autograft in patients aged
15 months with COP at the base of the wing of the
nose (Robertson, Jolleys, 1968). Performing primary
rhinocheilognatoplasty in children older than 6
months. using lyophilized bone and autosaplings
of the periosteum of the tibia, B.N. Davydov (1984)
obtained good results in 84.8% of cases. Only 15.2%
managed to achieve only partial elimination of the
defect, however, even a partial increase prevented
flattening of the upper lip and nose. The author
managed to achieve the best results with secondary

bone - —periosteal plasty of COP:in 90.9 % of cases,
complete elimination of the defect was observed, in
9.1% - partial.

An important moment of the operation, which
largely determines the outcome of treatment, is
the formation of a soft tissue bed for the graft. G.l.
Semenchenko (1963) and L.E. Frolova (1980) uses
flaps of the mucous membrane of the edges of
the RVG to form a bed, sparing the periosteum of
the upper jaw, exfoliating it only to introduce the
ends of the graft. Foreign surgeons, as a rule, take
a more radical approach to the formation of a soft
tissue bed. Muco - periosteal flaps from the =vomer
according to Stellmach are used, mucoperiosteal
flaps —are overturned from the premaxillary bone
and a small fragment of the upper jaw. Delaire et al.
(1988) in addition to the flap from the vomer, the
periosteal flap is peeled off and overturned from the
anterior surface of the upper jaw, the integrity of the
entire alveolar process and the anterior hard palate
is restored.

Most authors with experience in primary bone
grafting indicate that bone grafts can eliminate the
deforming effect of the restored upper lip on the split
upper jaw. Less effective in this regard are seedlings
implanted in the lining, they only slow down the
displacement of fragments after cheiloplasty. Such
plastics can be successful when combined with
postoperative orthodontic treatment [31-35].

The continuity of the alveolar process improves
the conditions for eruption and formation of the
anterior teeth, the entire anterior part of the upper
jaw. Gl Semenchenko (1964, 1970), Johonson,
Ohlsson (1961), Scoog (1965), Wood (1970) and
others observed the displacement of the rudiments
of the teeth into the graft and their eruption. Having
received good immediate results in the elimination
of a bone defect in the alveolar process, the authors
expressed reasonable hopes for the correct and
symmetrical growth of the upper jaw during its
further development. However, in assessing the
long-term results of primary bone grafting, there is
no such unanimous opinion.

G.K. Semenchenko (1970), observing patients for
more than 10 years, notes that the upper jaw after rib
autograft plasty in the area of the piriform opening
and COP develops well, the deformation of the
middle part of the face is eliminated, and the front
teeth erupt in a more correct position. At the same
time, the author points out the need for orthodontic
treatment and prevention of false progeny.
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Reichert (1969), based on a survey of 450 children
aged 7-8 years with unilateral and bilateral CCLP,
who had previously undergone primary plasty with
bone and cartilage grafts of the ilium, indicated that
the bite in most patients was correct. In addition,
the author considers primary bone grafting using
a rib to be very useful in the complex treatment of
patients with facial cleft. Wood (1970), studying the
5-year long-term results of treatment of children,
indicates the positive role of bone grafting in the
growth of the upper jaw [36-40].

Hathaway et al. (1999) compared two groups
of patients aged 8 years: those who underwent
primary bone grafting and the group without
bone transplantation. In the first group, retrusion
of the upper jaw, open bite and vertical craniofacial
shortening were often noted. However, the authors
emphasize that the changes found were not
generalized and occurred only in some patients.

Smaheletal.(1998) analyzed the results of various
methods of COP treatment in 84 patients and
concluded that the use of the method of primary
bone grafting leads to a deterioration in the growth
of the anterior part of the upper jaw.

Rehrmann, Koberg, Koch (1970) conducted a
thorough comparative analysis of the state of the
dento -jaw system in 100 children aged 9 years.In 50
of them, COP was eliminated in the first 6 months,
while a rib autograft was used. Given that surgical
interventions on the soft tissues of the lip, hard and
soft palate were the same in the compared groups
of patients, the authors concluded that the seedling
had an adverse effect on the growth of the upper
jaw. The bone seedling after transplantation and
engraftment decreases in size and lags behind in
growth compared to the surrounding tissues.

Similar data were obtained when studying
the long-term results of primary bone grafting
(Robertson, Jolleys, 1968; Jolleys, Robertson,
1972; Harle, Duker, 1973). jolleys performed early
secondary bone grafting, as he considers primary
bone grafting at 2 months to be life-threatening.
According to Jolleys, bone grafting can be successful
only when bone and cartilage grafts are used,
including the growth zone.

Hrivnakova et al. (1983), summarizing the long-
term experience of treating 245 patients with COP
using autologous bone from the rib, noted the
positive effect of eliminating the defect on the
growth of the upper jaw, reducing the frequency of
dento-jaw deformities and improving the conditions

for orthodontic treatment. Similar data were also
obtained by Schmid et al., (1973), Epapu (1981) and
others.

There are no reliable data in the literature on
the improvement of the state of the dentoalveolar
—system after performing early secondary bone
grafting at the age of 4-5 years. The authors consider
it expedient only late bone grafting after the
eruption of permanent teeth. However, in the work
of B.N. Davydova (1984) noted the favorable effect
of primary and early secondary bone grafting of the
alveolar process with a combined bone-periosteal
graft on the growth of the upper jaw and the middle
zone of the face. In addition, the reconstructed
alveolar process provides stable cosmetic and
functional results of correction of the lip-nose-
alveolar process complex.

The Scoog method is widely used (1965),
according to which the integrity of the anterior part
of the maxilla is restored with an extensive periosteal
flap cut out on the anterior surface of a small
fragment of the maxilla with a feeding pedicle in the
region of the nasal bridge and infraorbital margin.
The lining from the vestibule of the cavity is formed
according to Veau - Axhausen. A hemostatic sponge
"surgicel" is placed under the exfoliated periosteal
flap, which causes activation of bone formation and
restoration of the integrity of the alveolar process
and the edge of the piriform opening. Without
preoperative orthodontic treatment, this technique
allowed Scoog get good results.

About the successful use of the Scoog
methodology reported by Koberg (1973), Rosseli,
Standoli (1972), Prydso et al. (1974) and others.
Hrivnakova et al. (1983) observed the growth of
the upper jaw in 183 patients operated on by the
Scoog method. The authors note an improvement
in the growth of the upper jaw and a decrease in
dento-maxillary anomalies. In 75% of patients, the
continuity of the bone of the alveolar process was
restored, in 25% - a decrease in the bone defect.

There are also more cautious opinions about
the effectiveness of this method. Ritsila et al. (1972)
received only 54% of good results, where bone
formation and restoration of the integrity of the
alveolar process took place. Nappi, Lehman (1980)
in the clinic and experiment did not confirm the
enhancement of osteogenesis when using the
hemostatic sponge "surgicel".

Ritsila et al. (1972) consider it more expedient to
eliminate COP with free periosteal flaps borrowed
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from the anterior surface of the patient's tibia.
In 88.5 % of patients the periosteum gave bone
formation, in 77% it covered the alveolar process
with dense bone tissue. The effectiveness of this
method is confirmed by the work of Strieker et al.
(1977), Rosseli (1982).

Dento -jaw system in patients with COP were
obtained by Sitzmann than with bone graft
plasty (1979), who applied an original method of
eliminating COP with a mucoperiosteal flap from
the alveolar process of a small fragment of the upper
jaw.

Despite the convincing figures and objective
indicators carried out by the authors on the growth of
the upper jaw of patients operated on by the Scoog
method or Sitzmann, their invasiveness, extensive
detachment and damage to the periosteum of a
smallfragment, which probably cannot be indifferent
to the growth of an underdeveloped, stunted lateral
fragment of the upper jaw, are alarming. Research
carried out by Hrivnakova et al. (1983) show that the
periosteum of the upper jaw does not completely
regenerate at the site of its detachment.

Azzolini et al. (1982) reported the successful
use of free periosteal grafts in the elimination of
COP and palate with good long-term results in the
postoperative development of the nose and maxilla.

According to LV. Ageeva, G.M. Savitskaya, V.V.
Roginsky (1997), the use of the periosgeoplasty
method during primary cheilorhinoplasty (at the age
of 4-5 months) brings good long-term functional
and cosmetic results. Periosteoplasty, according to
the authors, is based on the following premises:

- the periosteum covering the upper jaw has a
normal growth potential;

- exposed upper jaw regenerates the periosteum;

periosteal flap is displaced relative to the cleft,
its osteogenic possibility is realized: extensive
mobilization of the periosteum can be carried out
without damaging the bone sutures and growth
zones;

- Periosteoplasty is most effective in childhood.

Santiago et al. (1988) 18 patients in infancy used
the following treatment method: in the preoperative
period, the modeling of the alveolar process of the
upper jaw using an orthodontic plate, followed by
primary gingivoperiosteoplasty. This allowed 60%
of patients to avoid secondary bone grafting during
mixed dentition.

There was no consensus on the optimal types
of osteoplastic —replacement at the International

Congress on Facial Cleft and Concomitant Traumatic
Anomaly (USA, Florida 2013).

Controversial opinions about the results of
periosteoplasty were also presented at the congress.
A promising direction in the use of autoplasty of a
congenital defect is noted. Congress noted the low
efficiency of alloplasty in primary bone grafting.
However, domestic clinics report the successful use
of cadaveric bone in the replacement of congenital
defects (LE Frolova et al, 1979; V.I. Vakulenko, 1982,
etc.).

Hoppe (1977) successfully uses the " keel bone"
to stimulate osteogenesis of the cleft margins.
However, these works do not provide objective data
on the restructuring of allografts, on an increase in
bone growth along the edges of the cleft.

Thus, the analysis of literature data showed that
bone grafting of the COP at the time of cheiloplasty
is a widespread method of treating patients with
CCLP. At the same time, the optimal variant of
osteoplastic —elimination of a congenital defect
has not yet been determined. The success of the
treatment mainly depends on two conditions: the
operation must be performed with minimal trauma
to the upper jaw, and the bone regenerate, restoring
the integrity of the alveolar process, must retain the
ability to actively restructure and increase with age.

The most complete results were obtained
with transplantation of autologous bone and,
above all, bone and cartilage grafts. However,
autotransplantation in infancy has a significant
drawback: an additional operation to take the
autograft significantly complicates the first stage of
surgical treatment.

Allografts for full engraftment (restructuring)
require the creation of a periosteal bed, the formation
of which is associated with additional trauma to the
upper jaw.

There are reports indicating high immediate and
long-term results of periosteoplasty in children with
a congenital defect of the upper jaw with a flap of
the periosteum of the upper jaw on a feeding leg or
free seedlings of the periosteum of tubular bones.

However, with this method of "non-bone"
plastics, there is no direct orthopedic effect. In
addition, bone regenerate is formed a few months
after transplantation, and the first months after the
operation, the deforming effect of the restored lip
on the split upper jaw is possible.

Thus, the above data indicate that each type
of transplant has certain disadvantages, which
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in the future can lead to a complicated course of
the postoperative period. Accordingly, it is quite
justified to search for and develop new methods
and materials that allow achieving a satisfactory
level of regeneration in the area of the defect in the
bone tissue of the alveolar process of the upper jaw.
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