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Abstract
Background: Purpose of study determine the timing of prosthtic rehabilitation of patients after autograft and dental
implantation of the jaw bone using resonance-frequency method (RFA).
Methods: The analysis of the treatment of 34 with vertical resorption of the lower jaws, and dental implant prosthetic
rehabilitation performed for the period 2020-2023.All patients underwent a complex clinical, laboratory study, computed
tomography (CT). At the first stage, the autogen bone grafting procedure, at the second stage, 4 months after autogen bone
grafting implants were installed. 3 months later, after implants inserted to determine the timing of prosthetic rehabilitation, the
method of RFA-Resonance Frequency Analysis method was used, if normal results were recorded, the prosthodontic phase
began. Postoperative clinical and radiological monitoring was regularly conducted, and criteria for the success of implantation
and success of prosthetics of implant- supported reconstructions were evaluated. Change in marginal bone levels was assessed
by taking digital x-rays immediately after restoration fixation (base line for comparison), after 1 and 3, 5 years post operatively.
Results: No intra-operative or immediate post-operative complications were noted after autografting procedure. The
postoperative of the patients was favorable, with the integration of the autografts. 3 months after autogenous bone grafting,
the resorption of the graft in some transplant recipients is up to 10%. All of the patients presented with healthy soft tissue.
Marginal bone loss data were recorded, mean marginal bone loss (MBL) was 1.2 + 0.25 mm after 3 years. The mean RFA
recordings of all 136 implants were 65 ISQ at implant placement respectively 73 ISQ after 3 months. The functional load on
dental implants was performed with 1SQ values above 65 (dental prosthetic rehabilitation was performed after 3-4 months of
submerged healing). A total of 8 implant failures were recorded. After 5 years show survival rates 97%.
Conclusions: RFA could serve as a noninvasive diagnostic tool for detecting implant stability during healing stages and
subsequent routine follow ups. The method of resonance-frequency analysis allows us to determine the timing of the beginning
of the prosthetic stage in each specific case.
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The problem of orthopedic rehabilitation of
patients with maxillofacial defects of the jaws is one
of the most pressing problems of modern
reconstructive maxillofacial surgery.

Acquired maxillofacial defects are usually
accompanied by severe functional and aesthetic
impairments, impaired socio-psychological
adaptation of this category of patients.

These can be defects of a traumatic and
inflammatory nature, flaws that arise as a result of the
removal of pathological purulent foci.

Long-term tooth loss leads to significant bone
resorption, which makes implant placement difficult,
causing functional and aesthetic problems.”*
Particularly difficult problems arise with pronounced
vertical bone resorption, since the use of osteoplastic
materials does not provide the necessary restoration of
bone tissue parameters.>®

In case of insufficient quantitative parameters of
the jaws in patients, various bone-growth operations
are performed to prepare for implantation.®*?

The use of bone grafts is the standard for atrophied
bone repair, as they contain both osteogenic cells and
an osteoconductive mineralized extracellular matrix
where they can grow.

For the restoration of bone tissue in such clinical
situations, the use of autogenous grafts is highly
effective in comparison with other methods.*™**

According to many authors, the two-stage method
is more predictable and reliable, since during this
period the autograft matures and has good blood
circulation,

In the case of serious defects, there is a risk of
resorption of the autograft volume before implant
placement or after orthopedic rehabilitation.*>*®

Radiographic diagnostic data assessing the
condition of bone tissue after reconstructive
surgery show that the bone tissue undergoes changes
over time after surgery, gradually increasing in
density, reaching a maximum within six months."’
Based on the above, it should be noted that this period
is the most expedient for the placement of implant.

Usually, implant stability and osseointegration
have been assessed using various techniques,
including insertion torque, percussion testing and
radiographic analysis.’**® Loading protocols and

healing time for individual patients are often
empirically calculated based on clinical research
studies  evaluating  implant  stability and
osseointegration over time.

Analysis of scientific publications shows that the
most modern and reliable clinical method for
assessing the stability of dental intraosseous implants
is the method of resonance frequency analysis
(RFA).Z

The method is based on the registration of resonant
electromagnetic  oscillations of the implant
surrounding the bone when exposed to an
electromagnetic field by means of an electronic
sensor. RFA-Resonance  Frequency  Analysis
developed by N. Meredith® is widely used to
objectively assess the quality of bone tissue.

This test records the resonant spectrometric
vibrations of a Smart peg post attached to an implant
under the influence of an electromagnetic field.
Performed by the device Osstell-mentor 1SQ
(Integration Diagnostics, Gothenburg, Sweden) is an
objectively informative method for assessing the
osseointegration of an implant. RFA allows you to
determine the timing of the load on the implant and for
the early diagnosis of complications. The Implant
Stability Index (ISQ) is recorded on the screen of the
device, the higher the index, the stronger the implant
fixation. Higher bone density has been positively
correlated with higher RFA values. According to N.
Meredith, the index of primary stability of the implant
in the upper jaw is -58 1SQ, and in the lower jaw - 66
1SQ.%

Despite numerous scientific studies using this
method, there are few publications in which the
method of resonance frequency analysis is used to
determine the time of the functional load of implants
installed in an autologous bone graft.®

Considering the above, this method was included
in our study, among other diagnostic methods, for an
objective assessment of the stability of the implant and
to determine the optimal timing of orthopedic
treatment in the area of bone regeneration. All of the
above confirms the urgency of the problem and
determined the purpose of this study.

Purpose of study determine the timing of
orthopedic rehabilitation of patients after autograft
reconstructive operations on the jaw using the method
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of dental implantation using resonance-frequency
method.

The analysis of the treatment of 34 patients (men-
14, women-12, age from 28 to 63 years) with vertical
resorption of the lower jaws, performed for the period
2020-2023. The following criteria were with drawn
from this study the presence of somatic, endocrine,
oncological, infectious diseases, blood diseases,
pregnancy.

All patients provided written consent to be
included in this study and to use facial images for the
purposes of the study. All patients underwent a
complex clinical, X-ray, laboratory study, computed
tomography (CT). The treatment was planned taking
into account the parameters of the bone tissue in the
area of the missing teeth. After research and diagnosis,
a treatment plan was drawn up, including an implant
surgery followed by prosthodontic treatment.

At the first stage, auto-transplantation was carried
out in the chewing areas of the lower jaw, at the second
stage, after four months further implantation. The
treatment plan was agreed with the patient. The
autograft was taken from the chin or retromolar areas
of the mandible. The operation was performed under
premedication and local anesthesia. The autograft was
adapted and fixed in the donor area with titanium
screws, the empty space in the donor area was filled
with bone material and then closed with resorbable
membrane Bio Oss. After reposition of the mucous
membrane, sutures were applied. Prophylactic anti-
inflammatory therapy and local antiseptic measures
were carried out. The postoperative period was calm,
without complications.

136 dental implants were installed in the
edentulous arches using surgical guides. Implants
were installed 3 months after autogenous bone
grafting. After implant insertion, preventive complex
anti-inflammatory therapy was performed, the patient
was under dynamic control. 4 months later, the
implant closure screws were removed, the smart peg
pin was fixed to the implants and determine the timing
of prosthetic rehabilitation, the method of RFA-

Resonance Frequency Analysis method was used, if
normal results were recorded, the prosthodontic phase
began.

Digital technologies were included in the
workflow with the laboratory scanning of the master
casts and CAD/CAM manufacturing software. The
orthopedic treatment was performed using metal-
ceramic implant-based fixed orthopedic structures.

Postoperative clinical and radiological monitoring
was regularly conducted, and criteria for the success
of implantation and success of prosthetics of implant-
supported reconstructions were evaluated. Outcome
measures were: graft success, implant success;
complications and marginal bone levels, prosthesis
success. Change in implants marginal bone levels was
assessed by taking digital x-rays immediately after
restoration fixation (base line for comparison), after 1,
3- and 5-years post after one and three years post
operatively.

Statistical analysis was performed using the
statistical software package SPSS 23 (Statistical
Package for Social Science 23).

No intra-operative or immediate post-operative
complications were noted and no flap failure occurred.
The postoperative of the patients was favorable, with
the integration of the autografts. Complete
engraftment of bone autografts and wound healing
was obtained in all observations. 3 months after
autogenous bone grafting, the resorption of the graft
in some transplant recipients is up to 10%. 6-month
follow-up period evaluation of CT scan revealed
implants demonstrated to integrate normally. All of
the patients presented with healthy soft tissue.
Marginal bone loss data were recorded, mean
marginal bone loss (MBL) was 1.2 = 0.25 mm. After
5 years show survival rates 97.6% The mean RFA
recordings of all 104 implants were 65 ISQ at implant
placement respectively 73 1SQ after 3 months. The
functional load on dental implants was performed with
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ISQ values above 65 (dental prosthetic rehabilitation
was performed after 3-4 months of submerged
healing) (Figure 1-10). According to the given
computed tomography, patients, who underwent
autograft surgry of the vertical resorption, had an
average height of 6.2mm and after graft surgery
12.8mm.

Figure 4. The autograft was adapted and fixed in
the donor area with titanium screws

Figure 5. Intraoral clinical view, the empty space
in the donor area was filled with bone material Bio
Oss and then closed with resorbable membrane

Figure 6. CT scan after autograft surgery, the
autograft was adapted and fixed in the donor area
with titanium screws

Figure 3. Recipient area before autograft surgery
with round bar

Figure 8. Intraoral clinical view Figure 9. Intraoral view Figure 10. CT scan after
before implant screws removed  after prosthetic rehabilitation prosthetic rehabilitation
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Dental implants are a predictive and reliable
treatment option, provided there is a sufficient
guantity and quality of bone to achieve the desired
functional and aesthetic results.”* When using
implants, jaw atrophy is sharply slowed down to the
physiological level, which undoubtedly plays an
important role in implant placement. For effective
implantation, sufficient parameters of the bone tissue
in the implantation zone are required. However,
unfavorable conditions, due to oral infections, bone
atrophy after dental extractions, and long term
edentulism, may result in insufficient available bone,
making implant placement impossible. In case of bone
deficiency, bone grafting is performed using Guided
bone regeneration, autogenous bone grafting,
distraction osteogenesis, ridge-split. Autogenous bone
transplants are the gold standard for bone grafting, but
the difficulty of obtaining the graft and the soreness of
the donor part of the jaw hinders their use.*%

Currently, after bone grafting, however resorption
of bone materials after surgery and complications
limits their use, which is especially important for
vertical resorption, in which vertical bone
augmentation is effective only during autogenous
plastic surgery.**

The timing of implant insertion after bone grafting
is important for the effectiveness of osteointegration
in the area of bone grafting, taking into account the
risk of resorption of the graft and according to
numerous reports, the percentage after autogenous
grafting is 20-30 percent.®*’

The degree of maturity of the autograft and the
readiness of implant insertion in the area is determined
according to the data of the catheter and according to
certain bones.*"*®

In the literature, there are few publications on the
determination of the timing of the functional load of
implants installed in the area of bone grafting, which
prompted this study.*®

ISQ readings can be used to determine different
healing phases and the stability of dental implants.***!

The results of a clinical study prove the reliability
of autologous bone grafts for pre-prosthetic
reconstruction of the alveolar ridge before implant
placement. High graft success rate (95.6%) and
implant failure rate (2,4% periimplantitis). Our

observations of patients treated with this technique
prove that intraoral and extraoral autologous bone
grafts should be considered the gold standard for
preprosthetic dentoalveolar reconstruction. This study
demonstrates that the reconstruction of atrophic jaws
using bone grafts from intraoral donor sites is a
predictable technique for the dental rehabilitation of
patients with crestal atrophy associated with high bone
survival and implantation success. Currently, despite
the fact that there are many bone substitutes,
autologous bone is considered as the most effective
material for two-stage preprosthetic augmentation for
oral implantation. Intraoral autologous grafts can be a
reliable option for restoring the resorbed mandible
with further implant placement. Autologous overhead
grafts from the ramus of the mandible, symphysis,
offer sufficient bone volume to restore an atrophic jaw
and are excellent treatment alternatives for patients
when reconstruction is required prior to implant
placement. In addition to the successful reconstruction
of the alveolar ridge with the correct choice of the
donor site, the pain of the procedure should be
minimal, this study presents results of treatment
effectiveness 26 patients with lower jaw edentulous
and with vertical atrophy. 104 implants were installed
for arch reconstructions after autograft and dental
implant and 4 months later, the implant closure screws
were removed, the smart peg pin was fixed to the
implant. The resonance frequency analysis method
(RFA-) use to determine the timing of the beginning
of the prosthetic stage, if normal results were
recorded, the prosthodontic phase began. 1SQ
gradually increases after implant placement, and in
case of a decrease in the index due to implant
overload, timely therapeutic and preventive measures
are taken to prevent loss of the implant.

The results of this study indicated the prosthetic
rehabilitation of patients after autograft and dental
implant at prosthetic rehabilitation of the jaw bone can
provide good esthetic and functional results. RFA
could serve as a noninvasive diagnostic tool for
detecting implant stability during healing stages and
subsequent routine follow ups. The method of
resonance-frequency analysis allows us to determine
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the timing of the beginning of the prosthetic stage in
each specific case.
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AbcTpakT
Heas uccaenoBanusi: OnpelneinTh CPOKA MPOTE3HOW pPeadMIUTALUMK MAMEHTOB MOCie ayTOTPaHCIUIaHTaTa M
JEHTAJTbHONW UMIUTAaHTAIlMA KOCTH YeIIOCTH C UCIIOJIb30BaHUEM PE30HAHCHO-YaCTOTHOTO METO/A.
Mertoapbi: [IpoBenen ananus edeHnst 34 MAIMEHTOB C BEPTHKAIBHOM pe30pOnneil HIKHUX YeI0CTe U ACHTaTbHON
MMILIAHTOJIOTUYECKON pecTaBpaiueit, mpoBefaeHHoM 3a mepuon 2020-2023 rr. Bcem mammeHTaM MOpOBEICHO
KOMIUIEKCHOE KJIIMHHUKO-TA00paTopHoe wuccienoBaHue, kommbioTepHas Tomorpadus (KT). Ha mepBom stame
MIpOBEJIEHAa TPOIeAypa ayTOreHHOW KOCTHOM IUTaCTHKH, Ha BTOPOM dTale 4depe3 4 Mecsma Mociie ayTOTeHHON
KOCTHOM TUTACTUKM YCTAHOBJIEHBI MMITIAaHTATh. Uepe3 3 mMecdia mociie yCTaHOBKH UMILIAHTATOB IS OTPeeIEHUs
CPOKOB OpPTOINEANYECKON peadmiInTauyy NPUMEHSIH METOJ] PE30HAHCHO-YaCTOTHOTO aHAN3a, IPU PErHCTPaLH
HOPMaJIbHBIX pPE3yJbTaTOB HAUWHAIM JTall MPOTE3UPOBaHUSA. PerymspHO mNpoBoaMIICA TMOCIEONEepallMOHHbBIN
KIIMHUKO-PEHTT€HOJIOTHUECKUH KOHTPOJIb, ONPEENSINCh KPUTEPHH,0IIEHUBANIACh YCIIEITHOCTh MMIUIAHTAIMU |
YCHEWHOCTb MPOTE3UPOBAHNS PEKOHCTPYKIIMH ¢ ONTOPOH Ha UMITIIAHTAThL. I3MeHeHne ypoBHS MapruHaJIbHOM KOCTH
OILICHUBAJIM C MOMOIIBIO ITU(PPOBOI peHTreHorpaduu cpasy rmocie Gukcanuu pecraBpaiuu (0a3oBas JUHMS IS
cpaBHEHHs), yepe3 1 u 3, 5 roga mocie onepamuy.
PesyabTatsl: Ilocie mporeaypbl ayTOTpaHCIUIAHTAIMM HE OBIJIO OTMEYEHO HUKAKMX WHTPAONEPAIMOHHBIX WU
OMmKalIIIX MOCIeonepalMOHHbBIX OclIoKHeHUH. [locneonepalnoHHbIN EprUo| y MAIIMEHTOB ObLT OJIAarONPHUSITHBIH,
C TNPIKUBICHHEM ayToTpaHCIIaHTaToB. Yepe3 3 Mec mocie ayTOTEHHOM KOCTHOW IUIACTHKM Pe30pOLHus
TpPaHCIUIAHTATa Y HEKOTOPBIX PELUIIMEHTOB TpaHCIUlaHTaTta jgocturaer 10%. Y Bcex mamueHToB ObUIM 30POBBIC
MSATKHE TKaHU. BBUIM 3anMcaHbl JTaHHBIE O IOTEPE MapruHAIBHOW KOCTHOM MacChl, CpEHSS TOTEPS. MapruHAIbHON
kocTHOM Maccel (MBL) cocraBuna 1,2 + 0,25 mm uepe3 3 roma. Cpeanuii mokasarens RFA mns Bcex 136
WUMIUIAHTATOB cocTaBui 65 ISQ mpu ycraHoBke HMMIUTaHTata M cooTBeTcTBeHHO 73 ISQ wuepes 3 wmecsa.
OyHKIMOHATBHYIO HAarpy3Ky Ha JEHTalbHble HMMIUIAHTAThl OCYLIECTBISUIM Npu 3HadeHusx ISQ Beime 65
(mpoTte3upoBaHue 3yO0OB OCYHIECTBISIM 4epe3 3-4 Mecsla NOrPYKEHHOro NpWXKHBJIEeHUs). Bcero Obuio
3apEeTUCTPUPOBAHO 8§ OTKA30B UMIUTAHTaTa. Uepes 5 JeT moka3areilh BBDKUBaEMOCTH cocTaBisieT 97,6%.
BeiBoabI: Pe3oHaHCHO-4aCTOTHBIN aHAIM3a MOYKET CITY>)KMUTh HEMHBAa3UBHBIM JUAarHOCTHYECKUM HHCTPYMEHTOM IS
orpeseNieHus CTaOMIIBHOCTH MMIUTAHTATa HA JTalax 3aKUBJICHUS M MOCIEAYIONNX IIAHOBBIX OCMOTpax. MeToj
PE30HAHCHO-YaCTOTHOTO aHajii3a II03BOJISIET OMPEACTINTh CPOKHM Hadaja OPTOMEAUMYECKOTO 3Tama B KaKIOM
KOHKPETHOM CITy4ae.
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