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Abstract

The article presents a method of rehabilitation of a patient with partial secondary adentia in segment 3, complicated
by atrophy of the alveolar process. During the treatment, bone augmentation was performed using an individual bone
graft with simultaneous installation of dental implants, conditions were created for the formation of a soft-tissue
barrier, permanent orthopedic structures were made based on installed implants. Common types of bone grafting
according to Kuri and Urban are described.

A clinical case is presented: the initial situation, anamnesis, X-ray, CT scan. The logic of decision-making when
choosing treatment in a given clinical case is described, taking into account the individual characteristics of the
patient.
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The essence and features of the type of surgical intervention based on navigation implantation using the alveolar
bone reconstruction method are demonstrated. The advantages of using a single digital space are described. At the
preparatory stage, the patient's oral cavity is scanned, and a jaw model is obtained from the CBCT in STL format.
At the digital planning stage, bone block modeling, navigation pattern modeling and combining of these simulations
take place.

The programs "Diagnocat"”, "RealGuide", "PlastyCad" are described. At the surgical stage, dental implants are
installed according to a digital surgical template in a strictly planned position, simultaneously with the fixation of an
individual bone graft. At the second surgical stage, the installation of gum shapers with simultaneous soft tissue
plasty is carried out. The method of soft tissue plasty according to Kazanjan is described. The results of using this
method of treatment are presented and its effectiveness is demonstrated using such indicators as the height of new
bone tissue in the position of the installed implants, the height of the keratinized gum starting from the implant
platform and stabilization of dental implants using the ISQ MegaGen device 4 months after the operation.

The conclusion describes the impact of digital technologies on dental practice and the benefits of the treatment

protocol described in the article in the long term.

Keywords: dental implantation; bone graft; soft tissue barrier; bone grafting; digital protocol.

Currently, dental implantation is widespread in
surgical dentistry and is one of the mostoptimal
ways to restore the chewing function of the patient.*
The effectiveness of this treatment method is ensured
by the osseointegration of the implant and the creation
of a soft-tissue barrier in the area of its suprastructure.?
The main criterion for the success of implantological
treatment is the absence of resorption of the marginal
bone and, in some cases, even an increase in the
volumeof bone tissue in the area of the dental implant
platform, after the start of its functioning.®> However,
if a simultaneous implant placement has not occurred,
then the volume of bone tissue decreases over the
years and may become insufficient for dental
implantation. In this case, it is necessary to simulate
the lost bone textures due to bone grafting. There are
several ways to restore bone volume.

The most common bone grafts are Kuri and Urban.
For example,the "sausage technique” proposed by 1.
Urban serves to increase the horizontal volume of
bone tissue when usingosteocompensating material
and a resorbable membrane. The resulting
conglomerate is immobilized by pins and sutured.*
Vertical and horizontal augmentation of bone tissue is
possible using the technique described by F. Kuri,
which consists in increasing the volume of bone tissue
with the help of osteocompensating material.®

The framework for it is an autogenous material

from the area of the lower jaw branch. This technique
is suitable for horizontal and vertical bone volume
increase. Despite the effectiveness of the method,
there is a disadvantage, which is that the material
intake causes additional injury to the patient.

The purpose of this article is to demonstrate a new
method of dental implantation  performed
simultaneously with vertical and horizontal bone
augmentation and the creation of a soft-tissue barrier
in the transplanted area using a digital protocol.
Digital planning allows you to simulate in detail an
individual template and bone grafting for each clinical
case simultaneously, which maximizes the success of
dental implantation, reduces the time and invasiveness
of surgery and ensures the optimal orthopedic position
of the supporting structure.

Patient M. (48 years old) in May 2022 applied to
the Samara Dental Center "DAS Clinic" complaining
of discomfort in the lower jaw on the left in the area
of previously installed dental implants, which occurs
when chewing food. The patient was found to have no
general  somatic  pathology affecting bone
regeneration, mental illness or diseases of the central
nervous system. Exclusion criteria: allergic reactions
to the drugs used; anemia (hemoglobin <105 g/l for
womenand <115 g/l for men); pregnancy; oncological
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diseases. Contraindications to implantological
treatment have not been identified. Anamnesis of the
disease: 5 years ago, in another clinic, the patient had
implants in the position of missing 35, 36 teeth. At the
time of contacting DAS Clinic (Figure 1), signs of
disintegration were detected in the area of these
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Figure 1. The initial situation. Vestibular

projection.Implants 3.5, 3.6 were
prosthetics 4 years ago

A clinical examination revealed the absence of a
keratinized gum attachment zone in the periimplant
area of the third segment, which, according to the
literature and our own observations, is a significant
risk factor for the development of peri-implantitis.5®

In the area of these implants, bone resorption was
accompanied by gum recession with visualization of
the surface of their cervical part covered with plaque.
At the first moment, when palpation of soft tissues in
the area of implants, soreness was determined and
serous discharge appeared. It was decided to remove
zirconium restorations, remove dental implants and

Figure 3. The initial situation of the

attached keratinized gum

In this regard, manipulations to create an attached
gum zone were included in the treatment plan, since it
isknown that one of the conditions for the formation
of a protective soft tissue barrier is the presence of a

Figure 4. Soft tissue defect of the
CBCT alveolar process. The absence of an alveolar process. The absence of an

implants. The X-ray showed a decrease in bone tissue
of the order of 4-5 mm in the area of the dental
implant platform installed in the position of the
missing 35 tooth and 3-4 mm in the area of the dental
implant platform installed in the position of the
missing 36 tooth (Figure 2).

\

-

Figure 2. The initial situation. X-ray of
dentalimplants in positions 3.5, 3.6

preserve holes to restore bone tissue. After 6 months,
a second CT scan was performed.

When analyzing the CBCT, a lack of bone volume
was found for the installation of dental implants
(Figure 3). The exit site of the inferior lunular nerve
significantly hampered the positioning of implants
and the performance of surgical manipulations aimed
at augmentation of bone tissue. The lack of bone
support led to the formation of a pronounced soft
tissue defect of the alveolar process, which was
accompanied by the absence of an attached
keratinized gum (Figures 4, 5).

Figure 5. Soft tissue defect of the

attached keratinized gum

strip of attached gum in the periimplant area with a
width of about 4 mm?°,

Taking into account the complexity of the clinical
task of achieving a highly aesthetic and functional
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result, the principles of applying a low-traumatic
approach to treatment, it was decided to perform
surgical intervention according to the protocol
specified in the patent based on navigation
implantation using the alveolar bone reconstruction
method.

The essence of the method is as follows: modeled
in a single digital space together with a navigation
template, an individual bone graft is manufactured
before surgery. Next, a bed for a dental implant is
formed. Then the bone block is fixed with dental
implants to the alveolar process, while pin fixation is
not required and, therefore, additional fixing elements
are not injured either during surgery or after healing,
since their removal is not required. Bone
augmentation occurs simultaneously with dental
implantation, which reduces the number of surgical
interventions.

All planning stages are performed in a single
coordinate system in digital space, which allows to
achieve minimal errors when comparing all elements:
a navigation template, a bone graft, dental implants
and an alveolar process, as well as to recreate surgery
taking into account the individual characteristics of
the patient, therefore, not to injure anatomically
important formations. The graft serves as a support,
as if a framework, for bone augmentation, forming
its additional volume.

The navigation template eliminates errors in the
preparation of the bed for dental implants. The use of
this approach makes it possible to achieve a successful
treatment result in one surgical intervention and is an
excellent alternative to multi-stage protocols for
increasing bone volume.

A treatment plan has been agreed with the patient,
consisting of the following stages: planning,
preparatory, surgical, orthopedic.

The planning stages

e Oral cavity Scan (STL) (Figure 6);

e Obtaining a model of the mandible from the
CBCT (STL) (Figure 7);

e Bone block modeling (STL) (Figure 8, 9);

e Modeling of the navigation template
(Dicom+STL) (Figure 10,11);

e Modeling of the template and bone block in the
"plastycad" program (Figure 12). The surgical
stage;

o Installation of two dental implants according to
a digital surgical template in a strictly;

¢ Planned position, simultaneously with the fixation
of an individual bone graft (Figures 15, 21);

o Installation of gum shapers, soft tissue plastics to
increase the volume of the attached gum(Figures
24-27);

o Orthopedic stage;

e Manufacture of ZrO; designs.

The preparatory stage

In order to create a virtual model of the patient,
files obtained during oral cavity scanning (STL
format) (Figure 6) and files obtained during CBCT
(DICOM format) (Figure 7) were combined. A three-
dimensional model of the mandible (STL format) was
obtained using the "Diagnocat" program and a bone
graft was simulated (Figures 8, 9). Using the
"RealGuide" program, three-dimensional positioning
of implants and bone block was performed (Figures
10, 11). At the next stage,a surgical template was
modeled and technological holes were made in the
bone graft for dental implants in the "PlastyCad"
program (Figure 12).

Figure 6. Oral cavity scan
(STL) mandible from the CBCT (STL) (STL)

Figure 7. Obtaining a model of the

Figure 8. Bone block modeling
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Figure 9. Modeling of Figure 10. Navigation

the bone block (STL) template modeling (Dicom
+STL)
Further, an individual bone graft was

manufactured in the laboratory using CAD/CAM
technology, which is a lyophilized allogeneic bone
that undergoes sterilization by gamma radiation. In
parallel, the draft surgical guide template was printed
using a 3D printer. As a result of the preparatory work,
the following materials were obtained: a guiding
surgical template and an individual bone graft.

Before the surgical stage, the patient underwent a
test procedure. The list included: a general blood test,
a general urine test, a biochemical blood test,
including reactions to HIV, hepatitis and syphilis.

According to the results of the analyses, there were
no contraindications to the operation.

Clinical stages Surgical stage No. 1

Bone augmentation with simultaneous dental
implantation

| VRS
Figure 13. Cut design

Pre-installation of dental implants was performed
to eliminate angular divergence (Figure 17). This
manipulation serves to prevent possible fractures and
cracks in the bone block as a result of emerging

Figure 14. Visualization

of the mandibular nerve  navigation template to the

Figure 11. Navigation
template modeling
(Dicom+STL)

Figure 12. Modeling of

the template and bone

block in the PlastyCad
program

Under local anesthesia, an incision was made in
soft tissues and vestibular and lingual mu-
coperiosteal flaps were formed. The incision is made
by a special design with an offset to the vestibular
side, to obtain a suture line in the projection of the
apex of the alveolar after fixation of the bone graft
(Figure 13). The bone defect is quite pronounced, the
output of the inferior lunular nerve is visualized
(Figure 14).

To prepare the bed, the R 2 Kit surgical kit was
used, which includes drills with a wide working part
designed to accurately position the implant in space
and a locking ring to control the depth of immersion.
The navigation template is made with a special design,
including a sleeve, respectively, for the wide part of
the drill and the locking ring (Figures 15,16). Using a
guide template fixed to the teeth of the lower jaw
(Figure 15), the preparation of the bed for implants
was performed (Figure 16).

Figure 16. Creating a
bed for dental implants

Figure 15. Fixation the

teeth

internal stresses. Then the implants were removed
(Figure 18). The bone graft was positioned on the
alveolar process, the cortical plate of the alveolar
process was perforated for additional vascularization
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and secured with two dental implants followed by

fixation of plug screws (Figures 19, 20, 21, 22).

Figure 18. An example of a crack in a
bone block during surgery

Figure 17. Pre-installation of
dental implants to eliminate
angular divergence

W s /
Figure 20. Perforation of
the cortical plate

-

dental implants

The bone block, having sufficient rigidity and
having a spongy structure, contributes to the formation
of the necessary volume of bone tissue. A bone graft
(Bio-Oss) was inserted into the spaces above the plug
screws formed as a result of the installation of dental
implants.

The patient was prescribed medication therapy.
During the healing process, preventive examinations,
X-ray examinations and professional oral hygiene
were carried out.

Surgical stage No. 2

Installing the gum shaper with simultaneous
soft tissue plasty

Under local anesthesia, an incision was made in
soft tissues and a vestibular split and lingual full-layer

Figure 21. Installation of

Figure 19. Positioning of the
bone block on the alveolar
process

|
Figure 22. Fixation of
the bone block with
dental implants

Figure 23. The initial
situation before installing
of the gum shaper

flaps were formed. The incision is again made with a
special design with an offset to the vestibular side
(Figure 24). In this case, such an incision is needed to
combine the operation of installing gum shapers and
soft tissue plasty to increase the area of the attached
gum according to Kazanjan.'?> Next, the plug screws
were removed (Figure 26). Two star-shaped holes
were made in the lingual flap so that the gum shapers
passed through them and created the necessary
downforce to immobilize the flap. Then the gum
shapers were installed in the positions of the implants
3.5 and 3.6 (Figure 27). The free edge of the lingual
flap is fixed with sutures to the periosteum from the
vestibular side.

Itis important to note that at this stage, radiography
was performed to exclude pressure on the bone of the
gum shapers.
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Figure 24. The design of
the incision before
installing the gum shaper

COver screws

After installing the gum shapers, a permanent
zirconium dioxide structure supported by implants
was fixed, made individually after scanning the

structure supported by implants,
vestibular projection

In this clinical case, thanks to digital planning and
the production of an individual template, it was
possible:

e eliminate  traumatization of
important structures during surgery;

e ensure control of the depth of the implantation
bed;

e optimize orthopedic treatment on implants with
the distribution of chewing loads.

anatomically

The success of the clinical case is characterized by
a stable treatment result, as evidenced by the level of
bone tissue in the area of the dental implant platform
4 months after implantation. On the targeted X-ray
image, the height of the formed bone tissue in the
implant position is 3.5- 3.6 mm, in the implant

Figure 25. Dental implant

Figure 28. Fixation of a permanent  Figure 29. Fixation of a permanent
structure supported by implants,
occlusal projection

Figure 26. Removing the

Figure 27. Installation of

COVer SCrews gum shapers

patient's oral cavity (Figures 28, 29). After 10 days, no
complaints were found at the control examination.

)

Figure 30. X-ray after surgery

position 3.6-3.4 mm. (Figure 30).

As a result of soft tissue plastic surgery to increase
the area of fixed keratinized gums, simultaneously
with the installation of gum shapers, it was possible to
create a soft-tissue barrier around the implants, which
significantly reduces the likelihood of infection in the
re-implant zone and increases the service life of
implants in the long-term prognosis. The height of the
keratinized gum, starting from the implant platform, is
3.5-3 mm in the implant position, 3.6-3.5 mm in the
implant position. (Figures 31, 32)

At the stage of manufacturing orthopedic
structures, the stabilization of dental implants was
checked using the 1SQ MegaGen device, which is
designed to determine the area of contactbetween the
implant and bone tissue. An indicator above 70 points
indicates a successful process of osseointegration
(Figures 33, 34)
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Figure 31. Formation ofa  Figure 32. Formation of a
stable soft tissue buffer
zone around the installed

stable soft tissue buffer
zone around the installed

implant 3.5 implant 3.6

Thanks to the development and introduction of
digital technologies into dental practice, practitioners
have the opportunity to minimally invasive achieve
highly aesthetic and functionally successful treatment
results.

Due to careful planning and high accuracy, it is
possible to carry out such rehabilitation in difficult
clinical conditions, taking into account the anatomical
characteristics of the patient. A bone graft made
exclusively for this patient has an increased area of
contact with the alveolar process, which is key to
achieving positive results of implantological treatment
in the long term.

In addition, the method of bone grafting in
combination with the simultaneous installation of
dental implants eliminates the need for multi-stage
surgical treatment protocols, which significantly
reduces the duration of rehabilitation, the number of
complications and the financial burden on the patient.
Of course, this has a positive effect on the patient's

Figure ?;3. Stabilization
of the implant in

Figure 34. Stabilization
of the implant in position
position 3.5 3.6

satisfaction and quality of life.
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HUPPOBOM ITPOTOKOJI JEHTAJIbHON UMILIAHTAIIMMA C IPUMEHEHUEM
NHIAUBUAYAJBHOI'O KOCTHOI'O TPAHCIIVIAHTATA U CO3JAHUEM MAT'KOTKAHOI'O
BAPBEPA

Anekcanp JIsicos,! Muxaun IToctaukos,?> Bnagucnas Kpamuaros,® Enena Bynsuesa,* san ByTeirun,®
IOnus Annarsesa,’ Banepus JIsicosa,” Enusasera I[TocTHrKOBa®
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IIpodeccop, 3aBenmyromuii kadeapoit TepaneBTHueckoii cromaromorun PI'BOY BO  «Camapckuit
roCyAapCTBEHHBIN MEIUIIMHCKUN yHUBEpcUTeT» MuHn3apasa Poccun, Camapa, PO.

CromaTonor oOmiedl NpakTUKH, XUPYPr-CTOMATojor, cToMmarosior-opromen, CToMaTonorndeckas KIMHHKA
«entan-Anructpeccy, Camap, PO

[Ipodeccop, npodeccop kadeapsl opToreANIECKO CTOMATOIOIMU U MaTEPUAIIOBECHHS C KYpPCOM OPTOAOHTHUH
B3pociblX PDenepasbHOIO TOCYAApCTBEHHOIO OOPKETHOTO 00pa30BaTENbHOIO  YUPESKICHUS — BBICIIETO
obpazoBanus «Akagemuk W.I1. [laBnosa IlepBas yn. Cankr-IleTepOyprckuii rocyjapcTBEHHBIA MeIULIMHCKUI
yauBepcuteT» Mun3apasa Poccuu. Cankr-IletepOypr, PO

Honent, noueHT kadeapsl KIMHAYECKOW cTOMaTonoruu YacTHOro oOpa3oBaTeNbHOTO YUPEKICHUS BBICIIETO
obpazoBanus «CaHkT-IleTepOyprekuii MenuKo-counanbHelil ”HCTUTYT». CB. [letepOypr, PO

AccucreHT Kadeapel OpTONEOUYECKOH CTOMATOJIOTHM M MaTEpUAIOBENICHUS C KypCOM OPTOMOHTUH B3POCIBIX
OI'bOY BO «Axagemuk W.II. I1aBnosa IlepBas yn. Cankr-IlerepOyprckuii rocyaapcTBeHHBIA MEIUIMHCKUN
yauBepcuteT» Muna3apasa Poccuu. Cankr-IlerepOypr, PO

Crynentka uacturyta croMarosnorud @I'bOY BO «Camapckuil rocy1apcTBEHHbIA MEAUILMHCKUNA YHUBEPCUTET
Mumnzapasa Poccuun. Camapa, PO

Crynentka cromatonormueckoro (akymnprera M.M. IlepBeiii MOCKOBCKHN TOCYIapCTBEHHBIH METUITMHCKHMA
yauBepcuteT uMeHn CeueHoBa (CedeHOBCKHI yHUBEpcUTET). MockBa, PO

Pesrome
B crarbe mpezacraBieH MeTo] peaOWiIMTAlMK TalWMEHTa C YaCTHUYHOM BTOPUYHOW aJeHTHEed B 3 CErMeHTe,
OCIIOKHEHHOH aTpodueli albBeoIIPHOTO OTPOCTKA. B X0/e eueHns BBITOMHAIACH AyTMEHTAIM KOCTHOW TKaHH C
MPUMEHEHUEM WHIUBUAYAJbHOTO KOCTHOTO TpaHCIUIaHTaTa C OJHOMOMEHTHOM YCTaHOBKOM JIEHHTAJbHBIX
WMIUTIAaHTATOB, CO3AaBaJHCh YCIOBHS Uil ()OPMUPOBAHHS MATKOTKAaHOTO Oapbepa, W3rOTaBIMBAINCH MOCTOSHHEIC
OpTOINEANYECKHE KOHCTPYKIIMU C OITOPOM Ha YCTaHOBIICHHBIE MMITIAHTAThl. OMHUCHIBAIOTCS PaCIPOCTPAHEHHBIE BUIBI
KOCTHOU 1utactuku 1o Kypu u Ypoany.
[IpencraBnsiercs KIMHMYECKUI ciy4yail: MCXOJQHas cUTyanus, aHaMHe3, peHTreHorpamma, KJIKT. OnwuceiBaercs
JIOTUKA TPHUHATHS peUIeHHs NpU BBHIOOpE JeUeHUs B paMKax [JaHHOTO KIMHHUYECKOro ciy4yas € Y4eToM
WHIMBUAYaAIBHBIX OCOOCHHOCTEH marnmeHTa. JIeMOHCTPUPYIOTCS CYTh M OCOOCHHOCTH BHJAa XUPYPrHYECKOTO
BMEIIATEIbCTBA HA OCHOBE HABUTAIlMOHHOW MMIUTAHTALIMM C IPUMEHEHHEM METOAA PEKOHCTPYKLUH ANIbBEOJISIPHON
KocTH. ONHUCHIBAIOTCS IPEUMYIIECTBA HCIOIB30BaHUS €MHOTO NU(POBOrO MpocTpaHcTBa. Ha moaroroBuTesHOM
JTarne MNPOMCXOAUT CKaHUPOBAaHUE MOJOCTH pTa MalueHTa, nomydeHue mozenu yemoctu u3 KIJIIKT B ¢popmare STL.
Ha »rame nudpoBoro mnnaHUpoOBaHHS NPOUCXOMUT MOAEIMPOBAHHE KOCTHOTO OJOKa, MOJEIHpPOBaHHUE
HABUTAIIMOHHOTO InabjioHa W OOBEJUHEHHE O3TUX MOJENUPOBOK. OIMHUCHIBAIOTCS TNporpamMmbl  «JlumarHokary,
«RealGuide», «PlastyCad».
Ha xupypruueckoM dTarie oCymecTBISIETCS] yCTAaHOBKA JCHTAILHBIX HMIUTAHTATOB 110 TUPPOBOMY XHPYPTrUIECKOMY
m1aJIoHy B CTPOro 3alIaHUPOBAHHOM MOJOXXEHUHM, OJHOMOMEHTHO C (UKCAalUel WHIMBUAYaTbHOTO KOCTHOTO
TpaHCIUlaHaTtaTa. Ha BTOPOM XHMPYpPrHuecKOM »3Talle OCYLIECTBISIETCS yCTaHOBKa (hopMHUpoBaTeniell JecHBl C
OJTHOMOMEHTHOM TUTACTUKONW MSATKUX TKaHeW. OmMHCHIBaeTCsA CHOCcO0 IUIACTHKU MATKHX TKaHed mo Kazaxmkany.
[IpuBonsTCS pe3yabTaThl MCIOIB30BAHUS JAAHHOTO criocoba JIeUeHUs] U AEMOHCTpUpYyeTcs ero 3¢¢GeKTHBHOCTH C
MTOMOIIIBIO TAKUX MOKa3aTelNiell Kak BHICOTAa HOBOM KOCTHOW TKaHU B MO3UIIMH YCTAHOBJICHHBIX WMIUIAHTATOB, BHICOTA
KepaTHHU3MPOBAHHON NE€CHBI HAYMHAS OT IJIaT(OPMbBI MMITJIAHTATOB M CTAOMIM3AIUs IEHTAIBHBIX UMIUIAHTATOB C
nomorsio anmapata 1ISQ MegaGen uepes 4 mecsiia ¢ MOMEHTa OIIEPALIH.
B 3ak/r0ueHnn onuceIBacTCS BIUSHHEE ITH(QPOBBIX TEXHOJIOTHI HA CTOMATOJIOTHYECKYIO MPAKTHKY M MPEUMYIIeCTBa
ONHCAaHHOTO B CTaThe MPOTOKOJIA JIEUEHUS B IOJITOCPOUHON NMEPCIIEKTHBE.
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