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STUDY OF INTRAOSTEAL AND SUBPERIOSTEAL IMPLANTATION EFFECTIVENESS
IN THE FRONTAL PART OF UPPER JAW AT PATIENTS WITH SINGLY SAVED TOOTH
AND ATROPHY OF THE ALVEOLAR PROCESS

Summary
For 24 patients with multiple teeth loss the study of effectiveness of sub periosteal and intraosteal implants and subse-
quent prosthetics at the atrophy of the alveolar ridge in the area of singly saved tooth in the frontal part of upper jaw was
carried out. For the period from 5 to 15 years the results of clinical studies indicate that in the frontal part of upper jaw at the
Il type alveoli atrophy by Schroeder it is inappropriate to introduce intraosteal implants and carry out additional osteoplastic
surgery. Keeping a single tooth in the upper jaw is required for the prevention of progression of atrophy of the alveolar ridge
in the frontal part and is functional element in ensuring the stability of the denture on the subperiosteal implant.

Keywords: intraosteal implant, subperiosteal implant, frontal part, atrophy of the alveolar ridge, upper jaw, singly saved
tooth.

Recent data indicate an increase in the number of pa-  and contraindications for dental implantation. Intraosteal
tients with multiple teeth loss. In this connection aspects of ~ and subperiosteal implantations were performed according
prosthetics of the patients with atrophy of the alveolar ridge  to the traditional two-step procedure. All operations were
and singly saved tooth in the upper jaw (UJ) are poorly  performed under local anesthesia and pre premedication.
examined. Traditional set of the maximum number of screw  To identify possible hidden defects the produced SPI were
intraosteal implants (Sll) in the frontal part of jaw supposes  put under radiological control and electrochemical surface
making the non-removable denture with its continuation  treatment.
beyond the area of entered implants by one artificial tooth of The patients were divided into two groups according to
console type. However, this approach is controversial be-  the process of implantation in the frontal part of the upper
cause at the closing of dentition 70% of the charge is puton  jaw. The first (control) group was composed of 12 people
the lateral parts and only 30% on the parts of the front row  with enough bone for addition to the single saved tooth
with installed supports [1,2,3]. installing the maximum quantity of screw titanium implants

Along with this, number and quality of Sl installation on ~ with 3,6mm diameter and length not less than 10mm. The
UJ is limited due to the shortage of bone volume, whichis  second group also was composed of 12 patients with defi-
identified at more than 36% of dental patients. At the same  ciency of bone volume and installed SPI in the frontal part
time modern methods of bone volume osteoplastic correc-  of the jaw. In the postoperative period patients received
tion are the most developed in the lateral parts and have  broad-spectrum antibiotics, analgesics and antiseptic gar-
efficiency from 65% to 70%, extend deadlines of orthopedic ~ gle. Orthopedic correction of occlusion was performed 3-4
treatment to 12-18 months. Possibilities of alveolar ridge ~ weeks after the removal of sutures. All patients underwent
increase and growth in the frontal part of the upper jaw are  the denture of non-removable construction in the frontal part
problematic, and for the subsequent application of Sl up to  of the jaw on the singly saved tooth and installed implants.
15% of failures are found, due to the conditions insufficient ~ Denture on implant superstructures was mounted using
for osseointegration of implants installed, the structural  cement or fixing screws. Manufactured non-removable den-
features of UJ bone. Therefore, with significant atrophy of  ture in the frontal part served as a support for mounting the
the alveolar process of UJ aspects of additional supports ~ removable denture during the replacement of missing teeth

with help of subperiosteal implants (SPI) are actual [4,5,6]. in lateral parts. Examination of the implants functioning was
In this context, the aim of this study was to analyze  performed every year.

the clinical efficacy of intraosteal and subperiosteal implants The study used the methodology of interest to compare

in the frontal part in terms of atrophy of the alveolar process  results; methods of variation statistics for the Student -

of the upper jaw with single saved tooth. Fisher with the bound of the confidence level p<0.01. Statis-

Materials and methods. On the clinical basis of the tical data processing performed with the use of application
surgical dentistry department, maxillofacial surgery and  package STATISTICA 6.0.
dentistry Kharkiv Medical Academy of Postgraduate Educa- Results and discussion. In total there were examined
tion were observed 24 patients aged from 45 to 60 years, 24 patients 19 (79,2)% of them of women and 5 (20,8)% of
with multiple loss of teeth for various reasons over the last men, whose average age was 52,5 years, leading an active
10-12 years at the moment of treatment. A single standing lifestyle, with a predominance in average to 76% of pa-
canine or one of the premolars were found at all patients in  tients, working in an urban environment. The results of clini-
the frontal part of UJ. Local status of the atrophy types of  cal and laboratory testing of blood and urine, the results of
alveolar processes of the upper jaw was examined clinically ~ electrocardiography in all patients before implantation were
by Schroeder classification [7]. All operations were carried  within normal limits. Systemic comorbidities were not re-
out taking into account the generally accepted indications  vealed. During examination configuration disturbance due
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to the different degree of the middle third of the face short-
ening were found at all patients. Nasolabial folds were
strongly expressed. Among examined patients on UJ there
was identified one tooth saved: fang at 15 (62,5)% of the
patients, the first premolar at 7 (29,1)% of the patients and
at 2 (8,3)% of the patients the second premolar.

The | type of the alveolar process atrophy was found at
the examined 9 (75,0)% of patients in the first control group,
at which there was radiographically diagnosed bone volume
in average 12-13mm to pyriform aperture, 14mm in but-
tresses parts and 8-9mm before the maxillary sinuses with
wide alveolar process of 5mm of the frontal part. 3 (25,0)%
of the patients were diagnosed with atrophy type Il, in which
the alveolar ridge rises from 2 to 4 mm above the arch of
the jaw, representing in the frontal part the narrow formation
with a width of alveolar process of frontal part in average till
3 mm. Radiologically there was diagnosed bone volume in
average of 10mm to pyriform aperture, 12mm in buttresses
parts and in average of 4mm till the maxillary sinuses. With
this type of atrophy favorable prognosis of SlI functioning
was problematic because of the risk of vector traumatic
charge when eating: because of shorter length of intraosteal
part compared with the size of intraoral superstructure.
Therefore, the introduction of the SIl needed additional use
of osteoplastic materials and membranes, and for 2 (16,6)%
of patients the stage of denture completion was delayed by
9 months, and in for 1 (8,3)% of patients at 10 months for
osseointegration of implants.

In the second group 10 (83,3)% of patients were diag-
nosed with type Il atrophy and for 2 (16,6)% of the patients
in the oral cavity the height of the alveolar process was
practically absent, flat palate was identified, flattening of
hillocks and transitional fold, corresponding to atrophy type
[ll. Thus radiographically was determined insignificant bone
amount till the maxillary sinus (in average till 3 mm) on the
side of the saved premolars. On the opposite side of the jaw
of these patients the amount of bone till the above men-
tioned cavity averaged 1mm. In the pyriform aperture the
presence of bone was identified in average till 3mm. Frenu-
lum of the upper lip was attached near the top of the alveo-
lar ridge and had width in average 3 mm, which created
difficulties for removable denture.

After the introduction of the SlI there were difficulties
in making non-removable part of the denture, which are
associated with an increase of implant superstructures tilt
angle due to unfavorable ratio sizes of UJ atrophied bone
towards the lower one. As a result, the non-removable
denture made on a limited number of additional supports
and shallow entered SlI at occlusion supercharged perio-
dontium. 3 years later 5 (41,7)% of patients from the first
group were diagnosed with mobility of non-removable part
in the frontal part of UJ of first degree. After the conducted
treatment and replacement denture in the removable con-
structions with telescopic view of fixation eating function
was restored for 3 (25,0)% of the patients. As a result of
delays in seeking care 2 (16,6)% of patients 3 and 4 years
later, respectively, were diagnosed with enhancement of
denture mobility, formation of pathological bone pockets
up to 5mm around SlI, impossibility of full force when bit-
ing off pieces of food. Prolonged use of such prostheses
led to the development of inflammatory reactions, bone
resorption around the implant and subsequent SlI removal
at all 6 and cranky canine. This patient, after making tem-
porary removable denture 10 months after removal of the
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Sll in the frontal part, underwent subperiosteal implanta-
tion, because atrophy of the alveolar process after Sl
removal increased and corresponded to type Il by
Schroeder. With help of SPI there were received 5 addi-
tional supports for the new non-removable denture in the
frontal region of UJ. Due to the precise correspondence to
bone bed SPI was securely fixed on the bone surface, and
"snaped" on it by the type of clasp and skeleton covered a
large area of the alveoli, providing regular distribution of
functional charge (Pic. 1).

Pic. 1 On the refractory model in the frontal part of the
upper jaw subperiosteal implant is modeled with ap-
propriate tilt and height of supporting elements, relative
to opposing teeth on the lower jaw. The construction of
the implant occupies a large area of the alveolar pro-
cess, providing reliable primary fixation on its surface.

Clinical experience shows that application of SPI is rea-
sonable even at the considerable looseness and thinness of
alveolar ridge of the frontal part. It allowed to design den-
ture that can fully carry out the charge without negative
consequences. The number of supports may be adjusted to
5-6, whereas in the first group under the same clinical con-
ditions 3-4 intraosteal screw constructions could be barely
entered (Pic. 2).

Pic. 2 The subperiosteal construction with 6 support
elements is mounted on the atrophied alveolar ridge of
the frontal part of the upper jaw.

In the second group of patients at SPI application, non-
removable part of the denture in the frontal part appeared to
be more extensive and bordered region of the second pre-
molar (Pic. 3).
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Preparation of 6 supporting elements of SPI affected
the duration and effectiveness of the denture compared
with prosthetic of upper jaw on SPI. For all 12 of patients
in the second group during 7 years of observation, non-
removable denture on a singly saved tooth and SPI were

Pic. 3 The subperiosteal implant with 6 supports is
installed in the frontal part of the upper jaw. Making
non-removable part of the denture may extend to
the second premolars.

The results of clinical observations of patients in the
groups studied showed that the removable denture in the
lateral parts of UJ, fixed to the non-removable part on SPI,
fully restored chewing efficiency, minimally overlapped hard
palate by their basis. It prevented the gag reflex and signifi-
cantly shortened the term of the patient's adaptation to the

more resistant, provided secure fixation and stabilization
of the removable denture. To obtain the most aesthetic
result removable construction of lateral parts was supplied
with locking fasteners (Pic. 4).

Pic. 4. In the frontal part of the jaw non-removable
structure with locks is fixed on sub periosteal im-
plant and singly saved tooth for mounting removable
denture during the replacement of missing teeth in
the lateral parts.

removable structure. Furthermore, we preferred locking
fastening of transom type, because unlike the matrix at-
tachments and various telescopic systems, they prevent the
occurrence of adverse charges when removing denture with
force (Pic. 5-6).

Pic. 5 Removable denture in the upper jaw with
a locking mount of transom type.

For comparison Pic. 7 shows the variant of the dental
implantation and prosthetic of patients of the first and se-
cond clinical groups with similar clinical situations: the
length of the defect and type Il of atrophy by Schroeder.
Patient from the first group, in order to improve the osseoin-
tegration of SlI, needed introduction of osteotropic sub-
stances and the use of membrane technology. For the pa-
tient of the second group due to the use of the SPI was

Pic.6 Non-removable structure in the frontal part of the
jaw and removable denture during the replacement of
missing teeth of lateral parts, equipped with locking
fasteners contribute to the achievement of high aesthet-

ic
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treatment result.

achieved shortening of prosthetics terms for 9 months and
financial expenses of the patient approximately in 1.5 - 2
times.

Thus, data from clinical studies indicate limited access
to additional supporting elements in a short term of SlI at
the second type of the alveolar ridge atrophy by Schroeder:
up to 42% of risk of long-term complications as inflammato-
ry reactions, bone resorption and implant loosening. In clini-
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cal groups singly saved tooth in the frontal part of UJ re-
strained the progression of atrophic processes and only in
17% was detected impossible for Sl third type of atrophy of
the alveolar process by Schroeder. In addition, at such at-
rophy conducting of additional osteoplastic operations in the
frontal part of UJ is practically feasible. Therefore, to pre-
vent amplification of atrophy of the alveolar process in the
frontal part of UJ it is reasonable to keep the singly saved
tooth and use it in conjunction to the supporting elements of
SPI as part of the denture. Application of SPI in terms of
atrophy allowed to increase the amount of additional sup-
porting elements to 6 against 3-4 when installing screw SlI.
In this group of patients making of locking fasteners of tran-
som type on the removable denture part contributed to re-
ducing the period of adaptation to orthopedic constructions
and prevention of traumatic force when removing the den-
ture. Removable denture of lateral parts, as well as non-

removable part on SPI and on a singly saved tooth in a
whole provides a complete restoration of the dentition of the
jaw with a stable fixation. Complications occurred on Sll as
a result of the development of functional overload of saved
tooth and periodontal central part of the jaw due to the in-
sufficient number of poles, the deficit of bone and a short
intraosteal part of implants. While the stability of fixation and
duration of denture on the SPI operation provided more
additional received supports and even charge distribution
over a large area of bone alveoli. Observing the patients
with SPI it is necessary to note that in most cases function-
ing of many of them is 10-15 years or more, and during this
time they "survived" several replacements and alterations of
orthopedic jobs that fail, and the implants continue to serve
showing a high degree of reliability and durability. The posi-
tive results of sub periosteal implants functioning after 10
years are received: 90-92%, after 15 years: 84-86%.

-

Pic.7 Comparative possibility of rehabilitation of dental patients with similar clinical situation in the upper jaw,
with the help of intraosteal implants (R-c. left) and subperiosteal implant (R-c. right).

Based on this study it is possible to make the following
conclusions:

1. The use of subperiosteal implantation in patients
with significant atrophy of the alveolar process and singly
saved tooth in the frontal part of the upper jaw provides
long-term, predictable and functional stabilization of the
implant and denture.

2. Analysis of clinical conditions indicated the identi-
fication of the adverse atrophy of alveoli of type Il by
Schroeder for introduction of intraosteal implants and
objective difficulties in the feasibility of additional osteo-
plastic interventions in the frontal part of upper jaw.

3. Keeping a single tooth in the frontal part of the up-
per jaw is required to prevent the progression of the alveo-
lar process atrophy and is the element of functional stabil-
ity of the denture on the subperiosteal implant.
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4. Application of subperiosteal implants in multiple
teeth loss, accompanied by significant atrophy of the al-
veolar ridge in the frontal part of upper jaw allows not only
to improve the efficiency and reduce the time of orthope-
dic rehabilitation of dental patients, but also to improve the
quality of life for demanded stratum of society, leading
active career.
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Tywingeme

XXEKE CAKTAIFAH TICMNEH X©HE AllbBEONAPIbI ©CKIHHIH ATPO®UACBIMEH
HAYKACTAPOAFbI YCTIHIT XXAKTbIH ®POHTANAbI BONIMHAEN TICIWINIK
Y)XOHE CYBMNEPUOCTANAbLI UMNNAHTALUAHBIH TUIMAINITIHE TANJAY
W.I. NlecoBas, M.B. Poccumnckuii
XapbKoB MeguUMHa akafeMUACHI, AMNNIOMHaHKeWiHri 6inim Gepy
YKkpauHaHbIH geHcaynbik cakray MuHucTpniri

KentereH TicTepaiH 6GonmaybiMeH 24 nauueHTTe YCTiHM XaKTblH (bpoHTangbl GeniriHaeri Xeke cakTarnFaH TICTiH
aydaHblHOafFbl anbBeonsprbl angapdblH atpodmsackl kesiHgeri cybnepuocTangbl KeHe TiCiWwinik MMAnaHTaTTapabl
KongaHyablH TvimMZiniriHe Tangay eTkisingi. 5 xbingaH 15 KbinFa AeniHr Mep3iMae KMWHUKanbIK 3epTTeynep HaTuxenepi
LLpenep GoMbliHIWA anbBeonapablH, aTPOMUACHIHBIH 3 Typi XaFdaibliaa YCTiHr KakTbiH (poHTanabl 6eniriHe Ticiwwinik
MMNNAHTTapZb! EHri3y XaHe KOChbIMILA 0CTeonnacTMkanbIK apanacynapabl ©TKidy XeHCi3airiH kepceTeai. YCTiHM KaKTbIH
cpoHTangp! beniriHaeri xeke TicTi cakTay dpoHTanasl beniriHaeri anbBeonsipbl ©CKiHHIH, aTPOPUACHIHBIH, YAEYiHiH anablH
any xaHe cybnepuoctangbl MMNNaHTaTTaFbl ThiCKANTaMachbIHblH, (PYHKLUMOHANAb! TYPaKTbIMbIFbIH KaMTamachi3 eTyLLi
3NeMeHTi YLWiH MiHAeTTi bonbin Tabbinags!.

Herisri ce3pep: Ticiwinik umnnaHTaT, cybnepuoctanabl UMNNaHTaT, dpoHTandbl Geniri, anbBeonspnbl aingapabiH
aTpousChl, YCTIHI XakK, Xeke cakrasFaH Tic.

Pestome
AHAIIU3 3OOEKTUBHOCTU BHYTPUKOCTHOW U CYBNEPUOCTANBHOW UMMITAHTALIUM
BO ®POHTANbHOM OTLENE BEPXHEW YEJNKOCTK Y BOJbHbIX C OAMHOYHO COXPAHUBLUUMCSA 3YBEOM
U ATPOOUEN ANbBEONAPHOIO OTPOCTKA
W.I. NlecoBas, .B. Poccumckuii
XapbkoBckas MegULMHCKas akageMus nocneannomMHoro oopasoBaHms
MuHucTepcTBa oxpaHbl 3A0poBbA YKpauHbl

Y 24 naupeHToB, C MHOXECTBEHHOI noTepen 3yboB, NpoBeAeH aHanu3 aP@EKTUBHOCTI NpuMeHeHNs cybnepuocTans-
HbIX 1 BHYTPUKOCTHbIX MMM/IAHTATOB U NOCMEAYIOLLEro NpoTe3npoBaHUs Npu aTpodmmn anbBeonsipHoro rpebHs B obnactu
OLMHOYHO COXpaHeHHOro 3yba Bo ppoHTanbHOM OTZene BepXHei YemocTi. 3a nepuog ot 5 go 15 net pesynbrathbl KIUHK-
YeCKOro UCCrefoBaHUs yKkasblBaloT, YTO BO (DPOHTANBHOM OTAeNe BEPXHE YeNtoCTh B YCroBusX 3 Tuna atpodum ansseo-
nel no Wpegepy HeuenecoobpasHo BBeAEHWE BHYTPUKOCTHBIX MMMAAHTATOB M NPOBEAEHWE LOMOMHUTENbHbIX OcTeonna-
CTUYECKMX BMellaTenscTB. CoxpaHeHne 0guHOYHOMO 3yba Ha BepxHel YeniocTu aBnseTcs 0bs3atenbHbiM Ans npodunak-
TUKM NPOrpeccupoBaHns aTpoun anbBEONSPHOTO OTPOCTKA BO (PPOHTANBLHOM OTAENE W aneMeHToM obecneyeHns yHKLm-
OHarbHOW CTabunbHOCTH NPOTE3a Ha CybnepuocTansHOM UMMNaHTaTe.

KnioueBble cnoBa: BHYTPUKOCTHbI MMMNAHTAaT, CybnepuocTanbHbIi UMANaHTaT, PpOoHTaNbHbIN 0TAEN, aTpodns arnb-
BEONSAPHOr0 rpebHs, BEPXHSS YENMIOCTb, OAMHOYHO COXPaHEHHBIN 3y6.
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