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Abstract
Objectives: The aim of this study was to evaluate the results of mandibular prosthetics based on 6 implants
placed with guided surgery and immediate loading in patients with a completely edentulous mandible.
Materials and Methods: 52 patients participated in this study, referred in need of full arch implant-supported
reconstructions in mandible. Jaw bones patients were diagnosed with cone beam computerized tomography.
Patients were evaluated according to the results of computed tomography (CT). Computer software was used to
create virtual templates for 3Diagnosys, an implant treatment. Surgical guided were made for ostectomy and for
implant position using a 3D printer (Stratasys.
Implants were placed flapless implantation metho through the sleeves of the surgical template tightening torque
of 35-45 Ncm.
Patients received 312 implants (64 UV functionalised short (<6 mm) implants, 248 standard implants) 52
implant-supported prosthesis. The following parameters were assessed: implant success, prosthetics survival
and changes in peri-implant marginal bone level (MBL), probe depth (PPD), and probe bleeding (BOP).
Results: After 3 months loss of the marginal bone of 0.7 + 0.35 mm (MBL), after 12 months of observation,
there was a slight loss of the marginal bone over time 1.2 + 0.38 mm (MBL), 1,47 = 0.42. mm (MBL), after 5
years of observation. After 5 years of observation, the average PPD was 2.42 + 0.47 mm, the average BOP was
1.32 + 0.85. Of the 312 implants, 3 failed to osseointegrate, 5 implants failed (peri-implantitis) after 5 years. No
serious prosthetic complications have been reported. After 5 years, the effectiveness of implants was 97.4%.
Conclusion: Computer-guided implant surgery and immediate loading of implants in patients with insufficient
lower jaw and completely edentulous is a predictable and effective method with a minimum rehabilitation period.
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The use of dental implants after toot loos one of the
most prospective directions in solving this problem.?

The typical surgical approach to dental implants
requires two steps, however, it has been proven that
with sufficient bone quantity and quality after
implants have been placed, they can be loaded
immediately. This technique requires coordinated
reconstructive and dental laboratory collaboration.?

One of the urgent tasks in the use of implants in
patients with bone deficiency is the choice of the
optimal surgical technique, since various methods are
currently proposed for restoring the resorbed jaw
bone: autograft reconstruction, GBR, distraction
osteogenesis, bone splitting, sandwich plasty,
transposition of the inferior alveolar nerve3?®
However, biological and technical complications have
been reported, as well as side effects associated with
the procedure during implant placement °

Over the past decade has become popular treatment
planning and implant placement using guided
surgery.10-12

The standard surgical protocol for guided implant
placement includes a diagnostic step (clinical and
radiographic examination), a planning step, surgical
step, and prosthetic step.

The growing demand from patients for the
placement of prostheses immediately after implant
placement has led to the development of software to
allow the planning and production of surgical guides
and temporary prostheses with immediate loading of
implants. 11

Computed tomography (CT) scans treatment
planning allows virtual planning of optimal placement
of implants in three-dimensional (3D) orientation,
flapless surgery according to aesthetic and functional
needs, and a temporary prosthesis can be fabricated
prior to surgery to provide immediate function.6:%’

Computer-guided implant surgery allows for more
precise placement of implants in jawbone
deficiencies, allowing for flapless surgery, and
simplifies prosthetic procedures with immediate
functional loading.*82°

Given the relevance of the treatment of patients
with an atrophied lower jaw, this study aims to
evaluate the clinical and radiographic results of
mandibular prostheses based on 6 implants, installed
with guided surgery and immediate loading.

52 patients participated in this study, referred in
need of full arch implant-supported reconstructions in
mandible. All patients presented functional and
esthetic complaints. Patients were evaluated according
to the results of computed tomography (CT).
Computer software was used to create virtual
templates for 3Diagnosys, an implant treatment.

General protocol of 3D surgery guide following
steps:
1. obtaining a three-dimensional virtual
maxillofacial model;
2. virtual implant placement planning;
virtual planning of surgical guide;
4. manufacturing of a surgical guide on a 3D printer.

w

Surgical guided were made for ostectomy and for
implant position. The implants were planned to use the
existing bone. In the 3 Shape Implant Studio working
file, 3D computer modeling and virtual planning of
surgical guides were carried out. A surgical guides
modeled on a 3 Shape computer program was made of
a biocompatible resin material and equipped with
depth calibrated drilling sleeves to prepare the
osteotomies using a 3D printer (Stratasys) (figures 1-
3).

Figure 1. The virtual positioning of the implants in the CT image software
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Figure 2. The virtual positioning of the
implants in the software

After checking in the oral cavity, the surgical
guides were finally corrected, disinfected, immersed
in a 70% ethanol solution for 20-25 minutes, then,
after washing with a chlorhexidine solution, it was
placed in a disinfected container and prepared for
surgery.

After the surgical template was correctly
positioned and stabilized, it was fixed with anchor
pins in the correct position and flapless implantation
was performed according to the drilling protocol for
this type of implant. Implants were placed through the
sleeves of the surgical template tightening torque of
35-45 Ncm. To assess the stability of implants, the
resonance frequency analysis (RFA) method was used

Figure 3. Computer assisted guided
design project in the lower jaw

during implant placement, after 2 months. The
implants stability was evaluated using Osstell Mentor
device. Patients received 312 implants (64 UV
functionalised short (<6 mm) implants, 248 standard
implants) 52 implant-supported prosthesis.

An implant-supported temporary prosthesis made
of acrylic resin was installed 6 hours after
implantation. Implant success was assessed clinically
and radiographically using serial CT.

Final dental prosthetics was performed 2 months
after implant placement made of metal-ceramic or
zircon (figures 4, 5, 6a, 6b).

Figure 5. Control CT image is taken after implant prosthetic rehabilitation
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Figure 6a. Intraoral frontal view
after prosthetic rehabilitation

The following parameters were assessed: implant
success, prosthetics survival and changes in peri-
implant marginal bone level (MBL), probe depth
(PPD), and probe bleeding (BOP). Marginal bone
level was assessed by digital x-ray were taken
immediately (base line for comparison) and 3 months,
1 year, 3 years, and 5 years after implant installation.
The patients were returned every 3 months for a
maintenance appointment.

Statistical analyses were performed using SPSS
software, p values <0.05 were considered statistically
significant.

During a clinical examination, no serious
biological or prosthetic complications have been
reported. The esthetic result evaluated from patients
was excellent.

The mean value RFA recordings of 312 implants
were 65,2 1SQ (Implant Stability Quotient) at implant
placement respectively 75,6 I1SQ after 2 months.

After 6 months mean MBL short implants 0.87mm,
after 1 year 1.13 mm, after 5 year was 1.48 mm. After
6 months mean MBL standard implants 0.84 mm, after
1 year 1.24 mm, after 5 year was 1.58 mm. After 5
years of observation, the average PPD was 2.42 + 0.47
mm, the average BOP was 1.32 £ 0.85.

The CT examination showed the presence of dense
bone around and above the implants. At 5 years follow
up, steady levels of bone around the implants and

Figure 6b. Extraoral frontal view
after prosthetic rehabilitation

healthy peri-implant tissues were reported. Implants
were  demonstrated to integrate  normally;
postoperative occlusal function and esthetics have
been favorable. Of the 312 implants, 3 failed to
osseointegrate (3 standard implants), 5 implants failed
after 5 years (1 short implants, 4 standard implants).
After 5 years of follow-up, stable levels of bone tissue
around the implants and healthy tissues around the
implants were recorded, postoperative occlusal
function was favorable, the effectiveness of implants
was 97.4%. The results of the study showed that
treatment with implants using surgical guides
improved the masticatory efficiency of the patient's
acceptable quality of life, they were satisfied with the
functional and aesthetic results of the treatment.

Resorption of the alveolar bone of the mandible
can complicate the treatment plan with dental implants
due to the risk of damage to the anatomical structures.
In such clinical cases, for predictable and effective
implantation, correct diagnosis and accurate
implantation planning are key factors.2%?? In
orthopedic rehabilitation of edentulous patients with
the use of dental implants, the most important points
are the optimization of treatment, minimal risk of
complications and patient comfort.

In recent years, a protocol with immediate
functional loading has been widely used in clinical
practice for the rehabilitation of edentulous patients.
This protocol has demonstrated the effectiveness of
the treatment, giving patients the opportunity to
receive a prosthesis.

According to these concepts, minimally invasive
computer-assisted implant treatment protocols have
the potential to revolutionize the practice of dental
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implantology. The use of surgical templates can
significantly reduce the time of implant placement
with minimal risk of complications in the surgical
stage.?%24

Computer-aided design and manufacturing
(CAD/CAM) CBCT provides virtual surgical
planning in a 3D environment, giving the practitioner
a realistic view of the patient's bone anatomy, thereby
allowing future surgery to be performed perfectly with
precise implant placement with minimal soft tissue
trauma.

The surgical template minimizes implant
positioning errors, allows the prefabricated temporary
prosthesis to be fixed at the planned implant position,
thereby increasing patient satisfaction, including
comfort, functionality and aesthetics.?2

Deviation of the implant placement plan by several
degrees can interfere with perfect prosthetics, the use
of computer surgery is the best way to avoid these
problems.?"2

UV photo functionalization can optimize
osseointegration even with shorter implant length in
bone tissue compared to non-photo functionalized
implants.31 Upon photo functionalization, the
titanium implant surface becomes superhydrophilic
and the electrical status of the implant surface
becomes positively charged.?*

This prospective case series evaluated the results
of a 5-year follow-up of implant placement in the
mandible using a flapless technique with templates
and immediate loading supporting orthopedic
rehabilitation and was planned to evaluate implant
survival. The study included patients with insufficient
bone volume without teeth and a sufficient amount of
keratinized tissue around the planned implant
position.

In edentulous segments of insufficient bone
volume, 64 UV functionalized short (<6 mm) implants
were placed, and in segments of sufficient alveolar
bone height, 248 standard implants were placed.

Patients were subjected to clinical examination and
collected anamnesis. Informed consent was obtained.
A thorough clinical examination of patients was
carried out to assess the size and ratio of the jaws, bone
volume and occlusal connections. Initially, the

protocol was planned virtually using computer
planning software and guidelines were created. Study
shows that computer guided surgery and the
immediate loading of implants inserted into the lower
jaw appear to be a viable option.

If there is a sufficient amount of keratinized
gingiva in the implantation zone, the use of a flapless
implant installation technique is minimized
postoperative swelling, pain and discomfort, the soft
tissue architecture and periosteum integrity are
preserved, which contributes to better blood
circulation, which will reduce bone resorption.

The use of ultraviolet functionalized (UV) short
implants in the atrophied mandible and immediate
loading on implants reduces the operating time and
costs, making the procedure more accessible to
patients. Patients were satisfied with the minimally
invasive method of treatment.

A computer-controlled implant operation ensures
accurate positioning of the implant with safety and has
the advantage of reducing the time of surgery and
optimizing the existing bone.

Computer guided implant surgery and immediate
loading on implants represent a viable option for the
immediate rehabilitations of completely edentulous
lower jaws. The method significantly shortening the
rehabilitation period of patients with insufficient bone
tissue in the lower jaw.

CT: computed tomography

CBCT: cone beam computed tomography
3D: Three-dimensional

CAD: Computer Aided Design

RFA: resonance frequency analysis

I1SQ: implant stability quotient

MBL: marginal bone loss

UV: ultraviolet functionalized
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AbOcTpakT
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Martepuansl u MeToAbl: B 3TOM wHcciienoBaHMH NPHHSIM ydyacTue 52 MalMeHTa, HYKAAIOLIMXCS B IIOJHOW
PEKOHCTPYKLIMM HIDKHEH 4YeNOCTM C ONOpOM Ha uMILIAaHTaThl. [lallMEHTBI ¢ KOCTHOM TKAaHBK YENIHOCTH
OUarHOCTUPOBAINCH C IIOMOIIBIO KOHYCHO-TyYeBOH KOMIIBIOTEpHOH ToMorpaduu. BonbHBIX oOneHHMBamu Mo
pesynbratam kKommnbiotepHor Tomorpaduu (KT). KommbeioTepHoe nporpaMMmHoe o0ecriedeHre NCTI0Ib30BalIOCh IS
CO3/IaHUsI BUPTYaIbHBIX M1a0M0HOB aiast 3Diagnosys, jedeHus MMILIAHTATOB. XHUPYPrUYeCKUe MIaOJIOHBI s
OCTEO’KTOMHH M HMMIUIAHTAlMK OBUIM M3TOTOBIICHBI C HCMoOJb30BaHHeM 3D-npuntepa (Stratasys). Mmrmianrars
YCTaHABJIMBAIA METOAOM O€3JI0OCKYTHOW HMMIDIAHTAIMK Yepe3 THIIb3bl XUPYPTUUECKOro IadbjoHa ¢ MOMEHTOM
3aTsokkd 35-45 Hew. Tlampientam Obwio ycraHoBieHo 312 wmiutantatoB (64 xopoTkux (<6 MM) HMIUIAHTaTa,
(yHKUMOHANM3UPOBaHHBIX Y D-u3nydyenueMm, 248 cTaHmapTHBIX HMIUIAHTaTOB), 52 mpore3a C OMOpoM Ha
umIuiaHTaThl. OLUEHUBAIKCH CICAYIONINE MapaMeTphl: YCHEITHOCTh WMIUIAHTAIMH, MPKUBAEMOCTh MPOTE30B U
M3MEHEHHUSI YPOBHS MapruHaibHOW KOocTH BOKpyr mmiuiantata (MBL), riyOunsr 3ouma (PPD) u kpoBoTeueHus
soua (BOP).
Moayuennsie pesyabrarnl: Yepes 3 mec nortepss mapruHanpHoi koctu 0,7+0,35 mm (MKK), uwepes 12 mec
HaOJroIeHNs] OTMEYEHA HEe3HAUNTENIbHAs MOTepsl MAprUHAJIbHOM KOocTH ¢ TedenneM Bpemenu 1,2+0,38 mm (MKJID),
1,47+0,42. mm (MBL), uepe3 5 ner nabmronenus. Yepes 5 ner nadmromenus cpexuuit I cocrasmn 2,42 + 0,47
MM, cpennuit BOP — 1,32 + 0,85. 13 312 ummnnantatoB 3 HE CMOIJIM OCTEOMHTEIPUPOBATHCS, S MMILIAHTATOB
BBIIIIIN U3 CTPOs (MIEpUUMITIAHTHT) depe3 S neT. O cephe3HBIX MPOTE3HBIX OCIOKHEHUAX HE coo0IIanock. Yepes 5
seT 3 GEeKTHBHOCTh MMITTAHTATOB cocTaBuia 97,4%.
3aximovyenue: KoMmmbioTepHas ynpasisgeMasl UIMIDIAHTalMs U HEMEUICHHAs Harpy3Ka HMIUIAHTATOB Y MAlMEHTOB
C TIOJIHOW aJieHTHeH M aTpoduell HIKHEW 4YelIOCTH SIBISETCS MpeAcKa3yeMbiM W 3(PQPEKTHBHBIM METOIOM C
MUHHMAJIBHBIM PEAOUIUTALIMOHHBIM MIEPUOIOM.
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