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Abstract. The state of peri-implantation tissues was analyzed according to cone-beam computed tomography. A modified
version of the alveolar index (Al,) is proposed to assess changes in the height of the alveolar ridge in the absence of a tooth
and the presence of an implant. It was found that delayed implantation is characterized by more favorable long-term results
in comparison with direct implantation.

Keywords: dental implantation, cone beam computed tomography, alveolar index

For citation: Rubnikovich S. P., Denisova Yu. L., Bogdan G. V. Comparative analysis of the state of peri-implantation
tissues after immediate and delayed implantation. Vestsi Natsyyanal nai akademii navuk Belarusi. Seryya medytsynskikh
navuk = Proceedings of the National Academy of Sciences of Belarus. Medical series, 2024, vol. 21, no. 3, pp. 213-218
(in Russian). https://doi.org/10.29235/1814-6023-2024-21-3-213-218

C. I1. PyoHukoBuy, 0. JI. lenucosa, I. B. boraan

benopyccxuii eocyoapcmeennuiil meouyunckull ynugepcumem, Munck, Pecnyonuxa benapyco

CPABHUTEJbHBIA AHAJM3 COCTOSHUA HEPUMMIIJIAHTAIIMOHHBIX TKAHEN
HOCJIE HEHOCPEJICTBEHHOMW U OTCPOUYEHHOM UMIIJIAHTALIUU

Annoranus. [IpoBeneH aHamu3 COCTOSHUS NEPUUMITIIAHTAIIMOHHBIX TKAaHEH 10 JAHHBIM KOHYCHO-TY4eBON KOMIIBIOTEP-
HoH TomMorpaduu. [Ipemoxker MOTupHIIMPOBAHHBII BapUaHT aTbBEOSIPHOTO HHIEKCA (Aly,) 1715 OIIeHKH H3MEHEHHS BEICOTHI
aJTBBEOJIIPHOTO TPEOHS MPH OTCYTCTBUH 3y0a M HAJTHMYNU UMILIAHTATa. YCTAaHOBICHO, YTO OTCPOUCHHAS MMIUTAHTAIIHS Xa-
paxTepu3yeTcs 6oyiee 6IaronpUsITHEIMY OTAAJICHHBIMU PEe3yIbTaTaMU B CPAaBHEHUH C HETIOCPEICTBEHHON MMIITAHTAIIHEH.

KuioueBble c10Ba: AeHTaNbHAs HMILUIAHTANNS, KOHYCHO-Ty4eBasi KOMITBIOTEPHAsI TOMOT pausi, aTbBEOJIIPHBIIT HHICKC

Jas uutupoBanusi: Pyonukosny, C I1. CpaBHUTEIBHBIH aHAJIN3 COCTOSHUS IIEPUHUMIUIAHTAIIMOHHBIX TKaHEH mocie
HEMOCPEACTBEHHOM U oTcpoueHHON mmrmianTanuu / C. [1. Pyonukosuy, 0. JI. Jlenucosa, I. B. borman // Bec. Ham. akan.
HaByk bemnapyci. Cep. men. HaByk. — 2024. — T. 21, Ne 3. — C. 213-218. https://doi.org/10.29235/1814-6023-2024-21-3-213-218

Introduction. The prevalence of secondary adentia in the Republic of Belarus in patients aged
45 to 64 years is more than 89 % [1]. In this regard, dental implantation is currently becoming highly
relevant and is widely used for the rehabilitation of patients with partial or complete secondary jaw adentia.

The choice of immediate and delayed implantation is largely determined by the peculiarities of the local
status of the area of the intended implant placement. Thus, as a criterion for the success of dental
implantation, the use of an X-ray sign of bone loss less than 1/3 the length of the implant was proposed [2].
In 2007, J. A. Ashuev proposed using the complete overlap of the newly formed bone tissue of the threaded
part of the implant as a new criterion for the success of dental implantation [3]. The level of bone resorption
relative to the length of the implant (by 1/3, 1/2, more than 1/2) was determined in 2021 by E. E. Olesse
to assess the state of implantation [4]. To assess the effectiveness of dental implantation, A. E. Yablokov
recommended using the optical density of bone tissue in Hounsfield (HU) units [5-9].

Only isolated studies have been found on this topic without a comparative analysis of the state
of peri-implant tissues after immediate and delayed dental implantation.

The aim of the study — to conduct a comparative analysis of the state of peri-implantation tissues after
immediate and delayed implantation and to determine the advantages of these techniques to substantiate
the choice of treatment method. To achieve the aim of the study, the following tasks were developed:

1. To determine the list of criteria for the effectiveness of dental implantation and to develop a questionnaire
for evaluating peri-implantation tissues according to cone beam computed tomography (CBCT).

2. To evaluate the optical density of bone before and after immediate and delayed implantation based
on the Hounsfield scale and the C. Mish classification.

3. To determine the alveolar index (AI) before direct implantation.
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4. To propose a modified version of the alveolar index (Al ) to assess changes in the height of the alveolar
ridge in the absence of a tooth and the presence of an implant.

5. To compare the results of the studies to justify the choice of the dental implantation method.

Materials and research methods. A comparative analysis of the state of bone tissue in the peri-
implantation area after immediate and delayed implantation was carried out according to the results
of CBCT in 32 patients with 91 implantations.

Direct implantation was understood as the installation of an implant in the hole of a removed tooth.
Under delayed implantation — the installation of an implant, 3 months or more after tooth extraction.

Group A (direct implantation) included 20 patients (6 (30 %) men and 14 (70 %) women) with a mean
age of 52.6 £ 11.3 years, who had 30 implants installed. The follow-up period was 10.8 = 3.5 months.

In group B (delayed implantation), 61 implants were placed in 20 patients (8 (40 %) men
and 12 (60 %) women) with a mean age of 50 + 11.9 years (1 to 7 implants per patient). The duration
of follow-up was comparable to group A and amounted to 9.3 + 2.6 months.

Measurement of bone density before and after implantation, calculation of the value of the alveolar
index, the presence of overlap of the newly formed bone tissue of the threaded part of the implant,
the degree of bone resorption in the implant area was performed during CBCT using the Planmeca
Romexis Viewer 6.0 program on the PLANMECA ProMax 3D device.

To measure bone density before performing delayed implantation, a function built into the program
(ellipse) was used to calculate the average bone density in the study area (Fig. 1).

Bone density in Hounsfield units (HU) before direct implantation was measured at five points
and the average was calculated: medially in the cervical region, the middle of the root on the medial side,
the apex, the middle of the root on the distal side, distally in the cervical region (Fig. 2).
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Fig. 1. Section of cone beam computed tomography Fig 2. Section of cone beam computed tomography
with bone tissue density measurement with bone density measurement at five points

Bone density after immediate and delayed implantation was assessed
in a similar way (Fig. 3).

The measurement of the alveolar index (AI) in the presence
of a tooth was carried out according to the method proposed
by Yu. L. Denisova [10].

In the absence of a tooth and the presence of an implant, a modified
version of the alveolar index (Al ) was used to assess the change
in the height of the alveolar ridge.

The overlap of the newly formed bone tissue of the threaded part
of the implant and bone resorption in the implant area were evaluated
in the presence or absence of this feature category. The presence
of overlap with newly formed bone tissue and the absence of bone
resorption were the criteria for inclusion in the study.

Statistical data processing was carried out using the application

Fig. 3. Cone beam computed
tomography slice with bone density i
measurement after implantation software package STATISTICA (version 10-Portable, StatSoft Inc.).
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Results and its discussion. To evaluate peri-implantation tissues, a questionnaire was developed
that includes a number of criteria for the effectiveness of dental implantation for comparison. The study
markers were the values of bone density before and after implantation, the value of the alveolar index,
the presence of overlap of the newly formed bone tissue of the threaded part of the implant and the degree
of bone resorption in the implant area.

A modified version of the alveolar index (Al,,) is proposed to assess changes in the height of the alveolar
ridge in the absence of a tooth and the presence of an implant. To do this, the distance from the alveolar
process to morphological structures was measured: on the lower jaw — the channel of the lower jaw,
the edge of the body of the lower jaw; on the upper jaw — the bottom of the maxillary sinus (Fig. 4, 5).

H=1-KD,

where H — the value of the height of the alveolar process; | — the measured distance (from the alveolar
process to morphological structures: on the lower jaw — the channel of the lower jaw, the edge of the body
of the lower jaw; on the upper jaw — the bottom of the maxillary sinus); KD — the distortion coefficient.

a b

Fig. 4. Measured distance (/) from the alveolar process to the morphological structures: on the upper jaw — the bottom
of the maxillary sinus (a); on the lower jaw — the canal of the lower jaw (b), the edge of the body of the lower jaw

(Hi-H>»)

Al =
m H,

-100 %,

where Al —a modified version of the alveolar index; H, — the value of the height of the alveolar process

at the initial measurement; /7, — the value of the height of the alveolar process during repeated measurement.
In group A, by the end of the study period, there was a decrease of 16.5 % (92.5 HU) in bone density

in the implantation area (from 561.3 (498; 627) HU before implantation to 468.8 (351; 554) HU after) (Fig. 6).

AN

a

Fig. 5. Measured distance (/7,) from the alveolar process to the morphological structures in the presence of an implant:
on the upper jaw — the bottom of the maxillary sinus (a); on the lower jaw — the canal of the lower jaw (),
the edge of the body of the lower jaw
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Fig. 6. Dynamics of change in the bone tissue density in the area of implantation in the studied groups * — the presence
of statistically significant differences in the average values with respect to the level before implantation (p < 0.05)
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Fig. 7. Positive (+) and negative (—) values of the alveolar index (AI) in the study groups
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Fig. 8. Alveolar index (Al) in the study groups
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Delayed implantation (group B) was characterized by the opposite dynamics of changes with an increase
of 7.8 % (35.2 HU) in bone density (from 452.1 (314; 1087) HU initially to 487.3 (216; 979) HU after
implantation).

The alveolar index after 10.8 & 3.5 months with immediate implantation (group A) in 24 (80 %) cases
was negative (with an average value of —16.0 £ 8.2 %) and in 6 (20 %) cases) had a positive value (12 £ 3.6 %).
Whereas with delayed implantation (group B), after 9.3 + 2.6 months, a decrease of 24.3 % in the number
of negative values of the alveolar index was noted (34 (55.7 %) cases) with an increase in its value
by 30.6 % to the level of —11.1 = 7.1 % (Fig. 7).

There was also a 24.3 % increase in the number of positive index values (27 (44.3 %) cases)
with an increase in its index by 2.5 to 14.5 £ 4.1 % (Fig. 8).

In all cases of implantation in the studied groups, the presence of overlap with newly formed bone
tissue and the absence of bone resorption were revealed.

Conclusions

1. The developed questionnaire of criteria for the effectiveness of dental implantation can be re-
commended for use in scientific research for an objective assessment of peri-implantation tissues
according to CBCT data.

2. Delayed implantation has no negative effect on bone density and is characterized by a 7.8 % increase
in bone density, unlike the results of direct implantation, which is accompanied by a 16.5 % decrease
in bone density.

3. The modified version of the alveolar index (Al ) can be used to objectively assess changes in the height
of the alveolar ridge in the absence of a tooth and the presence of an implant.

4. Performing delayed implantation led to a 24.3 % increase in the number of positive values
of the alveolar index with an increase in its index by 2.5 % compared with the outcomes of direct
implantation, in which negative values (80 %) prevailed with lower numerical values.

5. According to the results of a comparative analysis based on the criteria of CBCT, delayed implantation
is generally characterized by more favorable long-term results compared with direct implantation.
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