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Abstract
Objectives: To conduct a comparative analysis the effectiveness of prosthetic rehabilitation of patients with completely
edentulous jaws using various options for implant-supported structures.
Materials and methods: We examined and carried out complex treatment with the installation of implants in 82 patients (56
to 73 aged) years with completely edentulous jaws.
All patients underwent a clinical examination and using cone beam computed tomography (CBCT) analyzed of residual bone.
Patients with edentulous were rehabilitated with three implant-supported prosthetic protocols. The patient was divided into 3
groups: 21 (1grup.) patients received removable overdenture supported by 4 implants using a bar system, 19 (2grup) patients
received removable overdenture supported by 4 implants using rail system of attachments, 23 (3grup) patients received fixed
restorations supported by 4 implants.
Peri-implant marginal bone level (MBL), immediately (base line for comparison) and 1 year, 3 years, and 5 years after implant
installation, compared with values at last follow-up.
The method of questioning patients was used. The assessment was carried out using a point system: chewing efficiency, ease
of care and use, stability of the dentures. Quality of life, assess used the Oral health-related quality of life the OHIP-G scale.
Results: In clinical follow-up the implants showed no mobility, soreness or pain during function, patients had healthy soft
tissues.
For patients 1group MBL after 1 year 0.82 mm, after 3 years 1.23 mm, after 5 years was 1.46 mm.
For patients 2group MBL after 1 year 0.84 mm, after 3 years 1.28 mm, after 5 years was 1.49 mm. For patients 3 group MBL
after 1 year 0.91 mm, after 3 years 1.32 mm, after 5 years was 1.53mm. The patients were satisfied with the result of treatment
using implants. Speech adaptation of patients with removable dentures, fixed implants, occurred within a week. 5-year
implants cumulative survival rate 1group rates was 96.7%, 2 group was 97.2%, 3 group rates was 96,9%.
The prosthesis cumulative survival rate 1group was 96.7%, 2 group was 97.4%, 3 group was 97,6%.
Conclusion: Implant-supporting structures on implants, installed between the mental foramens, are a reliable and predictable
method for patients with complete edentulous jaws and significant jaw resorption. This solution is a reliable alternative to
bone grafting, demonstrating fewer complications, fewer additional surgical procedures, and demonstrating satisfactory long-
term survival.
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Edentulism, the loss of all natural teeth, is an
important  public health problem worldwide,
associated with significant disability, and is one of
the most complex tasks in prosthetic dentistry.*

Tooth loss leads to a deterioration in quality of
life, many people with tooth loss are characterized by
loss of self-esteem, decreased social status and
decline in function, and treating tooth loss means
returning to a normal lifestyle and improving quality
of life.23

For prosthetic rehabilitation of edentulous
patients, there are mainly three rehabilitation
strategies: (RCD), implant-supported removable
denture (ISOD) or implant-supported fixed denture
(ISFAFDP).%®

Among patients rehabilitated with a removable
complete denture, there is dissatisfaction associated
with difficulties in adaptation and the resulting
feelings of insecurity.”®

The introduction of the implant system into
clinical practice has significantly expanded the
possibility of providing edentulous elderly patients
with a more reliable alternative to removable
dentures.°

Treatment with dental implants can provide fully
edentulous patients with functions and aesthetics
similar to the natural dentition.

Basically, dental implants with (length > 10 mm
and diameter > 3.5 mm) are used in various clinical
situations.!!

Although the advantages of fixed implant
restorations are undeniable, in many patients’
restoration with fixed implants is not possible
without bone grafting and additional surgical
procedures, as well as additional time and cost
involved.'?

To install an implant in the atrophied posterior
part of the jaw, additional procedures are required:
autogenous bone grafting, sinus lifting, repositioning
of the inferior alveolar nerve, distraction method.13-18

However, these methods are complex, labor-
intensive, require a long time for rehabilitation, there
is a risk of complications and is not indicated for all
elderly patients.

Modern trends in implantology offer alternative,
more reliable and predictable methods for installing
implants in the interforaminal area, in order to avoid
additional bone restoration procedures. Placement of

four implants with distal cantilever prosthetic
appendages is one of the methods proposed for this
purpose, very popular and ALL 4 implants placement
techniques.'%%

Another solution is to use short implants in the
posterior atrophied area, short implant support in the
posterior region provided a more balanced stress
distribution by reducing the stresses on implants via
forces applied from the molar region, but with severe
bone resorption sometimes even the installation of
short implants is not possible.?2°

It is also possible to install four implants in the
interforaminal area and support them with hybrid
removable dentures of different fixations (ball-
shaped, beam-rail). Using this concept, even a
severely atrophied lower jaw can be rehabilitated,
eliminating the elongation of cantilevers.?

Most patients prefer fixed restoration designs to
feel like "natural teeth” and with the patient being
able to maintain adequate oral hygiene, fixed implant
restorations would be a suitable and comfortable
treatment option.

This protocol represents a beneficial option for
improving retention and stabilization of implant
prostheses.?’

The benefits of dental implant supported or
retained dentures include increased retention and
stability of the denture, improved chewing and
phonation, and a reduced rate of ridge resorption, all
of which have a positive impact on the well-being
and quality of life of patients.

There are many types of attachment system that
can be used for implant overdentures, e.g., ball, bar,
locator, magnets, telescope, TiSiSnap. Selecting the
attachment system must consider their role, such as
only improving overdenture retention (e.g., ball
attachment), or retention and stability (e.g., round bar
attachment with non-rigid anchorage), or retention,
stability and support (e.g., milled bars with rigid
anchorage). Main advantages of removable dentures
on implants are associated with improved retention,
stability of the denture which will increase chewing
efficiency, speaking and comfort, which has a
positive effect on quality of life), reduced gag reflex
compared to conventional dentures, leads to a lower
rate of bone resorption due to behind. it is better
tolerated by patients who are wary of complex
medical interventions. Plaque control in implant-
supported removable dentures is easier compared to
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implant-supported fixed dentures.

The main objective of this study was to compare
rehabilitation options for mandibles with severe
posterior atrophy with four implants supporting a
fixed complete denture or a removable complete
denture with different fixation on 4 implants.

We examined and carried out complex treatment
with the installation of implants in 82 patients (56 to
73 aged) years with completely edentulous jaws.

Patients were given detailed information about the
methods and concepts of treatment with implants. All
patients gave informed written consent to participate
in the study and to publish the data obtained. All
patients underwent a clinical examination and using
cone beam computed tomography (CT) analyzed of
residual bone. CT image is taken before implants
insertion and after prosthetic rehabilitation.

Implants were placed according to standard
surgical protocol using flapless technique and
placement of the healing abutments, therefore, there
is no need for another surgical step (Figure 1).

Figures 2. OPG by 4 implants using a bar attachments system

Figure 4. Intraoral Frontal View of bar
system supported by 4 implants

Figure 1. Flapless technigue and placement of
the healing abutments

Patients with edentulous were rehabilitated with
three implant-supported prosthetic protocols.

The patient was divided into 3 groups:

1) 1 group (21) patients received removable
overdenture supported by 4 implants using a bar
system (Figures 2-6).

2) 2 group (19) patients received removable
overdenture supported by 4 implants using rail
system of attachments (Figures 7-11).

3) 3 group (23) patients received screw fixed bridge
restorations supported by 4 implants (Figures 12-
16).

Figure 3. Removable overdenture using a bar
attachments system

Figure 5. Intraoral Frontal View  Figure 6. Intraoral lateral view
of removable overdenture
supported by 4 implants using a
bar system

of removable overdenture
supported by 4 implants using a
bar system
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Figure 7. OPG On 4 implants fixed bridge
prosthesis in upper jaw on 4 implants
fixed bridge prosthesis the lower jaw

rail attachments system for the in
upper jaw

Figure 10. Intraoral frontal view of removable

overdenture supported by 4 implants using a rail system

Patients were advised to strictly follow the
postoperative instructions. Postoperative instructions
target mainly postoperative medications, the
adequate plaque control and using a soft diet during
the first weeks.

Figure 8. Extra oral view on 4
implants fixed bridge prosthesis

Figure 13. Removable
overdenture in upper jaw

Figure 9. Extra oral view on 4
implants fixed bridge prosthesis

and removable overdenture using and removable overdenture using
rail attachments system for the
lower jaw

Figure 11. Intraoral lateral view of removable

overdenture supported by 4 implants using a rail system

Figure 14. On 4 implants screw
fixed bridge prosthesis for lower
jaw

Immediate loading with temporary provisional
prostheses was carried out when the implant diameter
and length were sufficient, the insertion moment was
45 N cm or more in the presence of a complete
removable prosthesis. Final dental prosthetics was
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performed 4 months after surgery in the maxilla,
respectively after at least 2-3 months in the mandible.

Peri-implant marginal bone level (MBL) has been
evaluated immediately (base line for comparison)
1 year, 3 years, and 5 years after implant installation,
compared with values at last follow-up.

Patients’ clinical follow-ups were scheduled every
6 months. Success criteria were evaluated according
to Buser et al.?®

The method of questioning patients was used. The
assessment was carried out using a point system:
chewing efficiency, ease of care and use, stability of
the dentures.

Quality of life, assess used the Oral health-related
quality of life the OHIP-G scale.?® The questionnaire
included the following questions (from 1 to 5 points):
1) Are you satisfied with your implant?

2) Are you satisfied with the operation?

3) Are you satisfied with the prosthetics?

High scores imply high patient satisfaction and high
quality of life associated with oral health, while low
scores indicate dissatisfaction.

Data were analyzed from 82 patients; no
postoperative complications were reported. In
clinical follow-up the implants showed no mobility,
soreness or pain during function, patients had healthy
soft tissues.

For patients 1group MBL after 1 year 0.82 mm,
after 3 years 1.23 mm, after 5 years was 1.46 mm.

For patients 2 groups MBL after 1 year 0.84 mm,
after 3 years 1.28 mm, after 5 years was 1.49 mm.

For patients 3 groups MBL after 1 year 0.91 mm,
after 3 years 1.32 mm, after 5 years was 1.53mm.

The patients were satisfied with the result of
treatment using implants. Mean OHIP-G scores (out
of a maximum of 5 points) were.

e patients rated their satisfaction with the implant
at 1group 4.7 £ 0.2, 2 groups 4.6 = 0.3, 3 groups
42+04.

e patients’ satisfaction with the operation 1 group
4.6+0.3,2groups 4.5+ 0.3, 3 groups 4.7 £ 0.4.

e patients’ satisfaction with prosthetics 1group 4.7
+0.2, 2 groups 4.6 £ 0.3, 3 groups 4.8 £ 0.4.

Speech adaptation of patients with removable

dentures, fixed implants, occurred within a week.

5-year implants cumulative survival rate 1group
rates was 96.7%, 2 group was 97.2%, 3 group rates
was 96,9%. The prosthesis cumulative survival rate
1group was 96.7%, 2 group was 97.4%, 3 group was
97,6%.

After a long period of tooth extraction, significant
resorption of the alveolar bone sometimes limits the
installation of standard implants, which requires
different strategies for increasing bone height.*

Often, edentulous patients are elderly and face
barriers to accessing treatment (e.g. limited financial
resources, transportation difficulties, communication
problems associated with hearing or visual acuity
loss). They are less willing to accept complex
treatment options, including major surgery such as
bone grafting and sometimes even implants. Often
older people have systemic concomitant diseases,
which are sometimes risk factors for the development
of complications. Considering the above, simpler
treatment methods with high predictability and easy
maintenance procedures are preferred.

Implant prostheses in edentulous patients, despite
the increase in their use, still have a low prevalence.
Despite these factors limiting the use of implant
dentures in patients with complete edentulous loss,
due to their superior treatment outcomes compared to
conventional dentures or dentures, they are likely to
become a widely used standard treatment option in
the future.3132

The use of implants for prosthetic rehabilitation is
likely to increase over time due to advances in dental
research and technology, coupled with decreased
costs of implant treatment and increased acceptance
of this treatment option by the general public.3334

In patients with deteriorating general health who
require  extensive  augmentation  procedures,
minimally invasive techniques should be considered.
In this regard, the use of implants installed in the area
installed between the mental foramens may be the
optimal solution.

Implant-supported dentures are an excellent
treatment option for edentulous patients. Retention is
achieved through the use of attachments placed
directly on implants or on bar superstructures.
Adequate cleaning and hygiene measures, as well as
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care of the removable denture and intraoral retention
elements, are critical for long-term clinical success.

Patients treated with implant-supported dentures
have significantly higher chewing performance,
functional scores, and quality of life than patients
wearing conventional complete dentures. Implant-
supported fixed dentures require less ongoing routine
maintenance than implant-supported dentures (these
dentures are removable and require the patient to put
them in and out daily).

In this study, all patients 5 vyears after
rehabilitation with implantation and prosthetics were
satisfied with the functional, aesthetic and social
results of treatment.

The results of a study of patients’ subjective
assessment of the effectiveness of treatment clearly
demonstrate the advantages of fixed dentures fixed
on implants, according to the criteria of “chewing
function”,  “simplicity”,  addiction,  “general
satisfaction”, “lack of food”, getting under the
prosthesis”, “stability of the prosthesis when
chewing”. Patients noted that they quickly got used
to handling the new type of prosthesis, as well as to
the ease of removing and installing prostheses.

Thus, summing up the data from the examination
and questionnaire, it can be argued that the use of
dental implants for the purpose of stabilizing a
complete removable denture on the jaw significantly
improves the quality of life of this category of
patients.

Implant-supporting ~ structures on  implants,
installed between the mental foramens, are a reliable
and predictable method for patients with complete
edentulous and significant jaw resorption. This
solution is a reliable alternative to bone grafting,
demonstrating fewer complications, fewer additional
surgical procedures, and demonstrating satisfactory
long-term survival.
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<hyjwinitipp oppnutinhy ntwphjhuwghwi hpufuitgyt) Ehdwutnitph ypu hhdtgwd tiptip ypnptiquyht
wpnunyntipny:
<hJwimbtipp pwdwingty G 3 ipp
<hjwinbtiph 1 punudpp (21) wpnphquynpdty Gh yupdujut ypnphqutpng 4 hdypubtmibph ypu hboqud
wnbtinuyht hwdwwipgh thengnd,
<putmbitiph 2 funidpp (19) wpnpbquinpdty Gh 4 hdwubmbtph dpue $hpudwd wiizwpd oppnutinhly
Junnygltiph b tputg htin nbjuuyhtt hwdwljupgny wdwpugyud hhpphnuyhtt pwuipdwjut ypnphqtiqutph
Yhpundudp,
<hJwimbtiph 3 punidpp (23) wpnptquynpyt) th 4 hdyubmbbph ypu yuonimwljobpnyg $hpuguwd wbpwpd
oppnwtinhy Yntuwmpnighwdbtpny:
Lwphdyubnuwhtt nujpuyhtt dwupnuyp (MBL) qwhwngt]  widhpwytiu (hwdbtdwnnipyub puquyht
gho), hiyublnh wmbnunpnidhg htimn 1 wwph, 3 wmwph U 5 wwph htnn® hwibdwnwd  Jtipght
htimugnuni pyut wipdtiplitiph htin:
Oguwgnpoyty £ hhjwbintiph hwpgdwb dtennp: QGtwhwunnidd hpuubtwgyly £ puquyghtt hwdwjupgh
dhongny oSwdbtint  wpynibwytnnignil, jubuwdph U oquugnpodwh  htipwmnipinil, wwmwdbwywph
Juyniinipnil: Yywbiph npup gwhwnyty oqumugnpotyny ptipwth wnnnenippui htim juuJwo Jyubph
npup OHIP-G uwlinnuyp:
Wpnyyniiputip: Yhthjuljub htmwgnunm ppui dudwbwl hdujubnmbbpnp sab gniguptinly yupdniiuynigmia
Jud guy Ppnmibijghuyh phpwugpnd, hhjwbinbtiph nibtgh; G wnnne  hwphdyubnuwhtt  thuthnily
hjnLujwophtin:
<pjutnttiph 1 padph MBL 1 wiwuph htinn 0,82 W4, 3 mmwiph htinn 1,23 Uy, 5 muph htinn 1,46 d4: <pqubinbitiph
2 haiph MBL 1 wiwuph htinn 0,84 (4, 3 wwph htimn 1,28 Wy, 5 mwuph htinn 1,49 dd: <pguitintitiph 3 paiph MBL
1 wuwuph htimn 0.96 Wd, 3 mwph htimn 1.32 W4, 5 mwuph htimn 1.53 Wd: <pjutinbtpp gnh tht pdyutinbtiph
dhongny pnidiwll wpnyniiiphg: bdyubtmbtinh 5 mwupju wpynibwytnnipniin 1 adph dnn gnigumbihybiipp
Juquity b 96.7%, 2 hudph gmgwbhpbipp® 97.2%, 3 Juiph gnigwbhptitipp 96.9%, wpnptqitph
wpynLiiwytinniegnibip 1 padphiipn® 96.7%, 2 fudphbip® 97.4%, 3 hdphtin” 97.6%.
Gqpuljmgnipynili: biyuimbbph htim hwdwygguwod oppnwtinhly junnygbtpp hntuwh b jubjuwwnbtubih
pniddwb dbpnn Go wdipnnowjud whwmwdnipjudip b dtnnp qquh wywony hhjubtndtph hundwp: Wua
[nLonidp hntuwh wypnmpubtip £ nujpuyhtt thnpoypunmyjuwundwtin, gnyg wuny wiybjh phy pupnnipyniiibbn,
wytih phy pugnighs yhpwpnidujubt dhpwdmnignibioip L gnyg wmwny pujupup  Gplupududbn
gnyuwunliniy:
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CPABHMTEJIBHBIN AHAJIN3 OPTONEIAYECKON PEABMJINTAIIMA MMAIIMEHTOB C IMOJIHOM
AJIEHTUEN YEJTIOCTEM C UCITIOJIb30BAHUEM PA3JIMYHBIX BAPUAHTOB KOHCTPYKIIUI
HA IMILITAHTATAX

Turpan Axonsn,! Bnaaucnas TapaceHok?
L Jlextop kadeapsl YeMOCTHO-TUIIEBON XUPYPruy, EpeBaHcKuil roCy1apCTBEHHBIN MEIUIMHCKUN YHUBEPCUTET
uM. M. I'epari, ApMeHus, OCHOBATElIb CTOMATOJIOTHIECKOTO TieHTpa «Kamapy, EpeBan, ApmeHus
Opnunatop EpeBaHckuil rocyaapcTBeHHBIM METUIMHCKUNA YHUBepcUTeT UM. M. I'eparu, ApMeHus

AolcTpakT
3apauu: NpoOBECTH CPaBHUTENBHBIN aHAIH3 3()(HEKTUBHOCTH OPTONEANIESCKON peadMIuTaly MallueHTOB C MOJTHOM
aJleHTHEH YeIr0CTeH ¢ UCI0Nb30BaHNEM PA3INYHbIX BAPUAHTOB KOHCTPYKLIMI HA UMIUIAHTATaX.
MarepuaJjibl M MeTOAbI: HAMU 00CJIEOBAHO U IIPOBEICHO KOMIUIEKCHOE JICUEHHE C YCTAHOBKOM UMIUTAHTATOB y 82
MaIKeHTOoB (B BO3pacTe OT 56 70 73 JIeT) JIEeT ¢ MOJTHOM afieHTHEH YeloCTeH.
Bce manueHTsl NponuIy KIMHAYECKOE 00CIeI0BaHUE U aHAIN3 OCTATOYHON KOCTH C MOMOILBIO KOHYCHO-JIy4eBOM
kommbioTepHOr ToMorpaduu (KJIKT).
[aruenTsI ¢ MONMHOM afieHTHEH OBUTH PeadMIUTUPOBAHEI C TOMOIIBIO TPEX MPOTOKOJIOB MPOTE3UPOBAHUS C OTIOPO
Ha UMIUIAHTaThI.
BonpHble ObUTH pa3aeneHbl Ha 3 TPYIIIEL.
21 manumenty (1-s1 rpymimna) ObUTH YCTAHOBJIEHBI ChEMHBIC ITPOTE3bI, (PUKCHPOBAaHHBIC HAa 4 UMIUIAHTATaX C MOMOIIBIO
OanouHoii cuctempl, 19 manuenTam (2-s rpymmna) - CbeMHbIC THOPUIHBIC TIPOTE3bI U TIOCTOSIHHBIE OPTONEANYECKHE
KOHCTPYKIIMH C OMOPOil Ha 4 MMIUIAaHTaTa C WCIOJL30BAHHEM PETbCOBOM CHCTEMBI aTTauMEHOB, 23 MalMeHThl (3
rpyIina) HECheMHBIE OPTONEAMYECKHE KOHCTPYKLUMH C ONOpOM Ha 4 MMIUIaHTaTa ¢ HMCIIOJIb30BAaHHEM BHHTOBOI
¢duxcanum.
VpoBeHb MapruHaibHOM KocTH BOKpyr umiuiantata (MBL) cpasy (6a3oBast nuHus 11t cpaBHeHwus1) U yepe3 1 rog, 3
roja u 5 JeT mocje ycTaHOBKH MUMILIAHTaTa 10 CPABHEHHIO CO 3HAYCHUSIMH TIPH MTOCTIETHEM HaOII0ICHHH.
Hcnonk3oBancs MeTo]; aHKeTHpOBaHUsl 00NbHBIX. OlleHKa MPOBOJMIACH C MCIIOIb30BAHHEM OAUIbHOW CHCTEMBI.
3¢ EKTUBHOCTD KEBAaHMS, MPOCTOTA YXO/a U MCIIOJIb30BaHMS, CTA0MIBHOCTD 3yOHBIX IpoTe30B. KauecTBo u3Hw,
OLICHHBAEMOE C HCIIOJIh30BAHHEM KauecTBa KHU3HH, CBA3aHHOTO CO 3/I0POBhEM HosIocTH pTa, mkans OHIP-G.
PesyabTartsl: [Ipu knrHIUecKOM HAOIIOIEHUH UMIUIAHTATH HE IOKA3aJIM TOABMKHOCTH, OO0JIE3HEHHOCTH MK O0JIH
BO BpeMs QYHKIIMOHHPOBAHHUS, Y TALIUEHTOB ObUIN 30POBbBIE MATKHE TKaHH.
VY OonbHbix 1 rpynmer MBL uepe3 1 rox cocraBuia 0,82 mm, yepe3 3 roma 1,23 mm, yepe3 5 ner 1,46 mm. Y
6ospHBIX 2 rpynnsl MBJI uepes 1 rox cocraBuina 0,84 mwm, yepes 3 rog 1,28 mm, uepes 5 ner 1,49 mm. ¥V GonbHbIX 3
rpyrmsl MBJT wepe3 1 ron coctaBun 0,91 MM, yepe3 3 rona 1,32 mm, uepe3 5 ner 1,53 mm. [lanmeHtsr octanmuch
JIOBOJILHBI PE3YJIBTATOM JICUEHHS C UCIOJIb30BAaHMEM MMIUIaHTAaTOB. PedyeBas amanranys MaldeHTOB CO ChEMHBIMHU
npoTe3aMH, HEChEMHBIMH HMMIUIAHTATaAMU MPOM30LLIa B TeueHue Heaenn. CyMMmapHas BBDKHUBAEMOCTb S-J1eTHHX
UMILIaHTaToB B 1-if rpymme cocraBuia 96,7%, Bo 2-if rpynme — 97,2%, B 3-i rpynme — 96,9%. KymynsatusHast
BBDKMBAEMOCTbH MTPpOTe30B B 1-if rpymnme coctaBuna 96,7%, Bo 2-i rpynme - 97,4%, B 3-i rpynme - 97,6%,
3akmouenne: VIMImanT-npoTe3Hbie KOHCTPYKIUKM HA UMIUIAHTATAX, YCTAHABIMBAEMbIE MEXKTY TIOAO0POIOYHBIMHU
OTBEPCTHSMH, SBISIFOTCS HAJICXKHBIM U TIPOTHO3UPYEMBIM METOJIOM JUIS TIAIIMEHTOB C TIOJHOW aJIeHTHEH YenrocTel n
3HAUUTENLHOM pe3opOuueil denmrocteil. DTO pelieHue SIBASETCS HAAEKHOM albTEepHATUBONM KOCTHOW IUIACTHKE,
JIEMOHCTPUPYSI MEHbIIIE OCIIOKHEHUH, MEHBIIE JOMOJHUTENBHBIX XUPYPrHYECKUX MPOIENYpP H JEMOHCTPUPYS
YAOBIETBOPUTEIBbHYIO JONTOCPOYHYIO BEDKUBAEMOCTb.
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