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CLINICAL AND RADIOLOGICAL ASSESSMENT OF THE CONDITION OF IMPLANTS WITH FIXED
STRUCTURES IN THE DYNAMICS OF 20-YEAR FOLLOW-UP
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The statistically significant long-term results of the implant survival and the effectiveness of prostheses are inadequately represented in scientific literature. The study
was aimed to assess the effectiveness of prosthetics with fixed structures on the intraosseous dental implants for the replacement of partially absent dentition in
the dynamics of the 20-year follow-up. A total of 671 patients with partially missing teeth were examined at the Clinical Center of Dentistry of the FMBA of Russia,
who were fitted with 1,700 intraosseous titanium dental implants with the terms from the moment of completion of prosthetics on implants of 5, 10, 15 or 20
years. The criteria for clinical and radiological evaluation of the implant condition were as follows: no complications affecting the condition of periimplant tissues
(normal), mucositis, periimplantitis with bone resorption at 1/3 or 1/2 of the implant height, implant removal. Based on 20 years of experience, prosthetics with
fixed structures on implants is highly effective in replacing the partial defects of dentition. In total, 62.2% of implants remain functional for 20 years. The average
life of implant-supported fixed prostheses is 15 years for bridges, and 20 years for single and combined implant-supported crowns. The most effective are single
implant-supported crowns, and the least effective are prostheses supported by implants and teeth. The significantly preserved implant-supported prostheses make
it possible to support the concept of the long-term implant installation with respect to the implant-supported non-removable prostheses. The view is thus confirmed
that the effectiveness of the implant-supported prosthetics is reduced with the inclusion of teeth in the bridge support, along with implants.
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KINMNHUKO-PEHTITEHOJIOTM4YECKAA OLEEHKA COCTOAHNA UMIMJIAHTATOB C HECbEMHbIMA
KOHCTPYKUNAMU B JUHAMUKE 3A 20 JIET

E. E. Onecos'™ A. C. MeaHog?, P. C. 3acnasckuir®, A. B. ParynuH’, A. C. PomaHoB?

" KnuHudeckuii LeHTp ctomatonorum ®MBA Poccum, Mockea, Poccus
2 ®enepanbHbI MEONLMHCKNIA B1oU3nHeckuin ueHTp umenHn A. V. BypHassHa PMBA Poccun, Mocksa, Poccus

CTaTUCTMYECKM 3HAYVMble PE3ynbTaTbl BbDKMBAEMOCTU MMMIAHTATOB U 3(PMEKTUBHOCTL MPOTE30B HA UMM/AHTaTax B OTAANIEHHbIE CPOKWU HEAOCTATOYHO
npencTaBneHbl B Hay4HoM nutepatype. Lienbto nccnepgosanns 66110 ndyymts ahheKkTVBHOCTE MPOTE3MPOBAHNS HECEMHBIMU KOHCTPYKLMSIMU Ha BHYTPUKOCTHBIX
[OeHTaNbHbIX MMMIaHTaTax Npy 3aMeLLEeH HaCTUYHbIX AedeKToB 3yOHbIX psaoB B AvHamMuke 3a 20 net. B KnuHnydeckom ueHTpe ctomatonorum GMBA Poccum
obcnepoBaHbl 671 NauneHT ¢ 4acTUYHbIM OTCYTCTBMEM 3YO0B, KOTOPbIM Oblnn ycTaHoBneHb! 1700 BHYTPUKOCTHBIX TUTAHOBbLIX AEHTASIbHbIX UMMNAAHTATOB CO
CpoKamMn C MOMeHTa 3aBepLUeHVs NPoTe3npoBaHua Ha uMnnadtatax 5, 10, 15 n 20 neT. KputepnsmMm KIMHNKO-PEHTFEHONOMMHYECKOM OLIEHKN COCTOSHNS
MMMNaHTaToB BblNv COCTOSAHME NEPUMMMNAHTATHbBIX TKaHEeN 6e3 OCNOKHEHNI (HOPMasTbHOE), MyKO3UT, MEPUUMMNAHTUT C PE30POLMEN KOCTHON TKaHn Ha 1/3 nnm
1/2 BbICOTBI UMNNaHTaTa, yaaneHne nMnnaHtara. [NpotesnpoBaHe HECHEMHBIMN KOHCTPYKLMSMM Ha MMMAIaHTaTax, cornacHo 20-neTHeMy OMbITy 3ameLLeHns
HYaCTU4YHbBIX AeEKTOB 3yOHbIX PSAOB, XapaKTepU3yeTcst BbICOKOW 3PEKTUBHOCTHIO. B 06LLel CNOXHOCTU 62,2% UMMNaHTAaTOB COXPaHSIOT (DYHKLIMOHANBHOCTb
B TedeHve 20 neT. CpefHuin CPoK (PYHKLIMOHMPOBaHIS HECHEMHbIX MPOTE30B Ha UMMIaHTaTax cocTaBnsaeT 15 neT AN MOCTOBUAHbIX MPOTe30B 1 20 net — Ang
OOVHO4YHBIX 1 OOBEANHEHHbBIX KOPOHOK Ha MMnnaHTatax. Hanbonee athheKTnBHbI OAMHOYHbIE KOPOHKM Ha MMMIaHTaTax, HavMeHee — MpoTe3bl C OMOpPon Ha
MMMaHTaThl 1 Ha 3yObl. 3HAYMTENbHAS COXPAHHOCTL MPOTE30B Ha UMMaHTaTax no3BonseT NoAAep KaTb KOHLEMNLMIO [ONrOCPOYHOM YCTAHOBKN UMMaHTaToB
OTHOCUTENBHO HECBEMHbIX MPOTE30B Ha MMMNaHTaTax. MoATBePKAAETCA MHEHME O CHKEHUM 3(OMEKTUBHOCTY MPOTE3MPOBAHNS HA MMIaHTaTax NPy BKIKOYEHUN
B OMOpy MOCTOBUAHbBIX MPOTE30B 3y60B, HAPSAY C MMMIaHTaTaMu.
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The dental implant treatment method is being actively introduced
into dental practice in the Russian regions, particularly in the
sectoral healthcare institutions [1-4]. The experience of using
the dental implants as the intraosseous support for dental
prostheses in Russia dates back several decades, however, the
statistically significant long-term results of the implant survival

and the effectiveness of the implant-supported prostheses
are inadequately represented in scientific literature. This leads
to discrepancies in advising the patients with indications for
dental implant treatment, provided by different dentists, as well
as in teaching the clinical residents, and advanced training of
dentists.
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The efficiency of prosthetics on implants depends on
the clinical settings, especially on the full or partial absence
of dentition, the prosthesis design (including the number of
supporting implants), and the prosthesis lifespan [5-13].

In practice, the implant removal due to mobility, resulting
from the surrounding bone tissue resorption, is the main
criterion for evaluating the implant condition, however, the
timely prevention of perimplant inflamsnmation and the implant
overloading requires a more detailed evaluation of perimplant
tissue.

In the Clinical Center of Dentistry of the FMBA, the dental
implant treatment has been used as the main method for the
complex dental rehabilitation of patients with partially missing
teeth for 20 years. A wealth of experience has been gained in
the dynamic analysis of longitudinal data on the dental implant
condition depending on the prosthetic method in acordance
with the international assessment criteria.

The study was aimed to assess the effectiveness of
prosthetics with fixed structures on the intraosseous dental
implants for the replacement of partially absent dentition in the
dynamics of the 20-year follow-up.

METHODS

A total of 671 patients were examined, who were fitted with
1,700 intraosseous titanium dental implants. Among the
patients there were 379 females and 292 males, and the
average age of the patients was 26-81 years (149 individuals
under the age of 40, 318 individuals aged 40-60, 204
individuals over the age of 60). Inclusion criteria: non-removable
prostheses on implants, the term from the moment of the
implant installation and prosthetics completion exceeding 5
years. Exclusion criteria: the presence of dental implants and
removable prostheses; the service life of implant-supported
prostheses of less than 5 years; the implants istalled in different
healthcare provider organizations; the refusal of clinical and
radiological examination. Based on the terms from the moment
of the completion of prosthetics on implants, the patients were
divided in the following way: 5 years — 120 individuals, 10
years — 130 individuals, 15 years — 180 individuals, 20 years —
241 individuals (the number of implants installed was 319, 405,
453, and 52, respectively).

In terms of the design, the fixed prostheses (number of
individuals and supporting implants) were represented by single
crowns (201 individuals, 501 implants), combined crowns (132
individuals, 321 implants), implant-supported bridges (285
individuals, 725 implants), bridges supported by implants and
teeth (53 individuals, 153 implants).

The standard two-stage titanium intraosseous implant
installation technique and the generally accepted method
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of fabricating the metal ceramic implant-supported fixed
prostheses were used [14-15].

The majority of patients hardly ever contacted the dentist
for professional oral hygiene or other follow-up care.

In accordance with the aim of the study, the criteria
for evaluation of the implant condition were as follows: no
complications affecting the condition of periimplant tissues
(normal), mucositis, periimplantitis with bone resorption at 1/3
or 1/2 of the implant height, implant removal [16-18]. That is
why the patients underwent orthopantomography in addition
to the standard clinical examination of the teeth, periodontium,
and implants.

Statistical processing of the results was performed by
standard methods with the use of the Microsoft Excel software
(Microsoft; USA).

RESULTS

After 5 years of functioning, the clinical and radiological
assessment of the implant condition in the partial fixed
dental prostheses revealed that normal condition, mucositis,
periimplantitis with bone resorption at 1/3 or 1/2 of the implant
height, and implant removal were found in 103, 76, 86, 33,
and 21 implants, respectively, which accounted for 32.3%,
23.8%, 27.0%, 10.4%, and 6.6% of all the implants installed
in this clinical settings (Table 1). In patients with single crowns
on implants, the 5-year period of functioning was characterized
by 40.0% of implants with no complications (56 implants),
mucositis in 20.0% of implants (28 implants), periimplantitis
with bone resorption at 1/3 of the implant height in 23.6%
(83 implants), and at 1/2 of the implant height in 10.7% (15
implants), as well as by 5.7% of implants removed (8 implants).
Based on the listed above criteria, the efficiency of the
combined crowns was as follows: 31.0% (18 implants), 22.4%
(13 implants), 32.8% (19 implants), 6.9% (4 implants), 6.9%
(4 implants). After 5 years of loading, the implant-supported
bridges showed no changes in the state of gums or bone tissue
in 24.0% of observations (29 implants), mucositis was found
in 28.9% (35 implants), perimplantitis with bone resorption at
1/3 was found in 28.1% (34 implants), periimplantitis with bone
resorption at 1/2 of the implant height was found in 11.6% (14
implants), and 7.4% of implants were removed (9 implants).
Bridges supported by teeth and implants were no longer used
5 years ago.

After 10 years, the listed above indicators of the implant
condition in partial fixed dental prostheses (normal condition,
mucositis, periimplantitis with bone resorption at 1/3 or 1/2 of
the implant height, and implant removal) accounted for 15.1%
(61 implants), 23.2% (94 implants), 25.2% (102 implants),
12.6% (51 implants), and 24.0% (97 implants), respectively.

Table 1. Clinical and radiological dental implant assessment results based on the prosthesis design and the term from the moment of installation (quantity, %)

Characteristics No complications Mucositis Resorption at 1/3 Resorption at 1/2 Removed
Term (years) 5 10 15 | 20 5 10 15 20 5 10 15 20 5 10 15 20 5 10 15 20
Singl 56 27 _ _ 28 25 10 4 33 61 27 29 15 23 7 20 8 40 29 56

ingle crowns 400 | 15.3 200 | 142 | 132 | 37 | 236 | 347 | 355 | 266 | 107 | 131 | 92 | 184 |57 | 227 | 382 | 514
Combined 18 15 _ _ 13 24 16 2 19 10 29 27 4 13 9 15 4 19 36 48
crowns 31.0 18.5 224 29.6 17.8 2.2 32.8 12.4 32.2 29.4 6.9 16.1 10.0 | 16.3 | 6.9 | 23.5 40.0 52.2
Brid 29 17 _ _ 35 35 50 24 34 23 56 42 14 12 24 30 9 22 107 171

riages 24.0 15.6 28.9 321 219 | 9.0 28.1 211 245 15.7 116 | 11.0 | 105 | 11.2 | 7.4 | 20.2 | 46.9 64.1
Combined with 2 _ _ _ 10 10 _ _ 8 8 _ _ 3 12 _ _ 16 23 55
teeth - 5.1 256 | 17.0 20.5 13.5 7.7 | 203 41.0 | 39.0 100
Partially abscent 103 61 _ _ 76 94 86 30 86 102 120 98 33 51 52 65 21 97 195 330
dentition 32.3 15.1 23.8 232 | 19.0 | 57 27.0 25.2 26.5 18.7 10.4 126 115 | 124 | 6.6 | 24.0 | 43.1 63.1
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Table 2. Clinical and radiological dental implant assessment results based on the prosthesis design (quantity, %)

Characteristics No complications Mucositis Resorption at 1/3 Resorption at 1/2 Removed

Sinl 83 68 150 66 133

ingle crowns 16.6 13.4 29.9 13.0 26.5
Combined 33 55 85 41 107

ombined crowns 10.3 17.1 26.5 12.8 33.3
Brid 46 144 155 80 309

ridges 6.3 19.9 21.4 1.0 42.6
Combined with 2 20 16 15 94
teeth 13 13.1 10.4 9.8 61.4
Partially abscent 164 286 406 201 643
dentition 9.6 16.9 23.9 11.9 37.8

The number of implants supporting the single crowns, being
in the same condition as when installed 10 years before, was
27 (15.3% of the implants installed); mucositis was found
in 25 implants (14.2%), bone resorption at 1/3 or 1/2 of the
implant height was observed in 61 and 23 implants (34.7%
and 13.1%), respectively, a total of 40 implants were removed
(22.7%). The combined implant-supported crowns showed the
following figures: 18.5% (15 implants), 29.6% (24 implants),
12.4% (10 implants), 16.1% (13 implants), 23.5% (19 implants).
After 10 years, 15.6% of implants in the implant-supported
bridges remained unchanged (17 implants), mucositis was
observed in 32.1% of implants (35 implants), periimplantitis
(bone resorption at 1/3 or 1/2 of the implant height) in 21.1%
and 11.0% (23 and 12 implants), respectively, 22 implants
were removed (20.2%). In patients with bridges supported by
implants and teeth, normal tissue condition was found in 5.1%
of implants (2 implants), the listed above complications were
revealed in 25.6% (mucositis in 10 implants), 20.5% and 7.7%
(perimplantitis at 1/3 or 1/2 of the implant height in 8 and 3
implants), 41.0% of implants were removed (16 implants).
After 15 years, the implant-supported partial fixed
dental prostheses showed the following characteristics:
no complications in 0% of implants, mucositis in 19.0% of
implants (86 implants), n perimplantitis with bone resorption at
1/3 of the implant height in 26.5% (120 implants), with bone
resorption at 1/2 in 11.5% (52 implants), 43.1% of implants
were removed (195 implants). The listed above indicators in
the implant-supported single crowns were 0%, 13.2% (10
implants), 35.5% (27 implants), 9.2% (7 implants), 38.2% (29
implants); in the combined implant-supported crowns these
were 0%, 17.8% (16 implants), 32.2% (29 implants), 10.0%
(9 implants), 40.0% (36 implants), respectively. After the 15-
year loading, no implant-supported bridges preserved intact
the periimplant tissue; mucositis was observed in 21.9% of
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implants (50 implants), periimplantitis with bone resorption at
1/3 or 1/2 of the implant height in 24.5% and 10.5% of implants
(56 and 24 implants), 107 implants were removed (46.9%).
When combining the implant abutments and the natural teeth
in bridges, the listed above characteristics were as follows: 0%,
17.0% (10 implants), 13.5% (8 implants), 20.3% (12 implants),
39.0% (23 implants), respectively.

After 20 years of follow-up, no implants with intact
periimplant tissues were found in partial fixed dental
prostheses; mucositis was found in 5.7% of implants (30
implants), periimplantitis with bone resorption at 1/3 or % of the
implant height in 18.7% and 12.4% (98 n 65 implants), 63.1%
of implants were removed (330 implants). Single and combined
implant-supported crowns had the following characteristics:
no complications in 0% of implants, mucositis in 3.7% and
2.2% (4 and 2 implants), respectively, periimplantitis with bone
resorption at 1/3 of the implant height in 26.6% and 29.4% (29
and 27 implants), with bone resorption at 1/2 of the implant
height in 18.4% and 16.3% (20 and 15 implants), 51.4% and
52.2% of implants were removed (56 and 48 implants). After
the 20-year follow-up, the implant-supported bridges together
with bridges, supported by implants and teeth, showed no
unchanged periimplant tissues; mucositis was observed in
9.0% and 0% of implants (24 and O implants), respectively,
periimplantitis at 1/3 of the implant height in 15.7% and 0%
(42 and 0 implants), perimplantitis at 1/2 of the implant height
in 11.2% and 0% (30 and O implants), 64.1% and 100% of
implants were removed (171 and 55 implants).

Summarizing the data on the condition of perimplant tissue
obtained during the 20-year follow-up period regardless of the
specific lifespan of the fixed prosthesis, it must be stated that
no complications were observed in 9.6% of implants, mucositis
in 16.8% of implants, periimplantitis with bone resorption at
1/3 of the implant height in 23.9% of implants, and with bone

I |
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50 25
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40 23.9
30 26.5
23.2
20 18.7 16.8
10 19
oo |
0
5 years 10 years 15 years 20 years Total
Il No complications Mucositis Resorption at 1/3 M Resorption at 1/2 Il Removed

Fig. 1. Comparison of clinical and radiological dental implant assessment results for different terms from the moment of prosthetics completion
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Fig. 2. Maximum and average service life of non-removable implant-based prostheses (years)

resorption at 1/2 of the implant height in 11.8% (164, 286,
406, 201 implants, respectively); 643 implants were removed
(37.8%) (Fig. 1).

Summarizing the correlations between the periimplant
tissue condition and the type of the fixed prosthesis, revealed
during the whole 20-year follow-up period, it must be stated
that the most effective are the implant-supported single
crowns, and the least effective are the prostheses supported
by implants and natural teeth (removals accounted for 26.6%
and 61.4%, respectively). Based on their efficiency, the implant-
supported crowns and bridges are in between (33.3% and
42.6% removed during the 20-year period, respectively) (Table 2).

The average lifespan of the implants is defined by the time,
when the patients have more than a half of implants removed.
Based on the examination results, the average lifespan of the
implant-supported fixed prostheses was as follows: 20 years
for single and combined crowns when teeth are partially
missing, and 15 years for bridges (including those supported
by implants and natural teeth) (Fig. 2).

DISCUSSION

The results, obtained by assessing the large amount of clinical
material, elaborate on the conflicting data on the time limits of
functioning for the intraosseous implants supporting the dental
prostheses. The current knowledge about the rate of implant
removal, limited due to the follow-up period not exceeding 10
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