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Dental implantation becomes common and widespread for dental reconstruction and filling defects of dentition by means of implant
supported fixed dental prostheses. This method is used in case of inability of application of conventional types of prosthetics (partial or
complete removable dentures), and also for attainment of optimal functional long-term patient’s rehabilitation and obtainment of highly

aesthetic result of treatment.

Implant supported prosthetic constructions have the range of advantages as compared with traditional fixed dental prostheses (“bridges”)
and removable dentures. First of all, it is concerned with the way of occlusal load distribution. While using implant supported prostheses
such loading is transmitted more physiologically, evenly distributed in bone tissue of the jaw without overload of surrounding teeth and

without unfavorable influence on oral mucosa covering alveolar ridge causing its subsequent atrophy (in case of removable dentures).

Thereby early and timely manufactured implant supported fixed dental prostheses allow to fill defects of dentition, formed as the result of

tooth extraction, and moreover to provide bone tissue preservation in the region of defect to prevent its atrophy.

But more often than not the possibility of providing dental implantation is limited by the peculiarities of the anatomical structure of the
jaw. As a rule, tooth loss in posterior mandible is accompanied by expressed bone loss as the result of the absence of physiological
loading. Thus the size of available bone is insufficient for implant placement. The localization of the mandibular canal, innervating
(sensory and efferent) mandible and surrounding soft tissues and muscles, creates certain difficulties for dental insertion in this area and
may cause unfavorable consequences in the form of neurosensory deficiency of soft tissues and efferent disturbances of masticatory

muscles.

To prevent possible complications and to create conditions for implant placement in such cases the method of bone augmentation with
osteoplastic materials [1, 18, 20] and different methods of the inferior alveolar nerve transposition [19, 21] are conventionally used. Such
methods represent separate surgical procedures themselves having definite risks. Thereby implant placement can be provided only after

waiting period (6 month and more) in such cases, extending general terms of patient’s rehabilitation.

To solve this problem of clinical dentistry it was offered to place implants by the angle (tilted position)detouring mandibular canal, but not
in axial position, to prevent injury or compression of inferior alveolar nerve. Clinical investigations [4, 5, 25, 36-39] proved the possibility

and reliability of this technique.

MizbahK. et al.[40]studied the clinical relevance of bifid and trifid mandibular canals and the variables of its branching in the middle part
of mandible, that should be considered on all phases of the implant treatment [29, 30, 32] (Fig. 1).Kieser J. et al.[41]developedthe

classification of branching patterns of the inferior alveolar nerve (Fig. 2).



Fig. 1.Reconstruction with nerve tracking showing the bifid and trifid mandibular canals (Mizbah K. et al., 2012) [40].

Fig. 2.Branching patterns of the inferior alveolar nerve: classification by Kieser et al. [41]: A — single unbranched nerve; B —
series of individual branches to the superior border of the mandible; C — fine molar plexus; D — proximal and distal nerve

plexus.



Implant placement in atrophic mandible requires thorough preoperative examination for obtaining clear conception about the peculiarities
of mandibular canal localization inside bone tissue in each clinical case[16, 23]. Panoramic radiography gives only common concept about
anatomic structures and remains effective in particular cases[7, 9, 15]. Computed tomography is needed in the complex anatomo-

topographic conditions, allowing to investigate the area of planning implant placement in layers [3, 6, 10, 11, 17, 38] (Fig. 3) and to

prepare navigation surgical template [8, 24, 28].

Fig. 3. Virtual planning of implant positioning using CT (De Vico G. et al., 2011) [38].
Recently, the effectiveness of using immediate and early loading of implant supported fixed dental prostheses was proved by the results of
clinical studies [2, 26, 27, 33-35]. It was confirmed by the data of the dynamics of bone loss near implants which does not exceed

allowable limits.

In this way, the placement of dental implants detouring mandibular canal allows to expand the indications for providing dental
implantation in atrophic mandible significantly, to reduce the terms of patient’s rehabilitation and to obtain long-term functional and

esthetic result of treatment, and also to avoid the necessity of additional surgical procedures.

In support of previous statement, the object of our research was complete dental rehabilitation of patient with severely atrophic posterior
mandible using the method of placement tilted dental implants detouring important anatomic structures, such as mandibular canal and the

inferior alveolar nerve.



Patient L., female, 58 years old, with the partial defect of dentition in posterior atrophic mandible was consulted about possibility of dental
implantation and fixed prosthodontics. There is fixed dental construction on the mandible, supported by teeth 42, 41, 31, 32, 33. The
opposing maxilla has permanent metal ceramic fixed dental prostheses supported by teeth 17, 16, 15, 14, 13, 11 and 21, 22, 24, 25, 28

(Fig. 4).

The CT examination proved the bone tissue of type | according to the Lekholm and Zarb classification in this case.The posterior regions
where the implants are planned to be inserted the alveolar crest was 10,57 mm in width and 11,90 mm in height. The distance between the
cortical plate and the mandibular canal was only 4,91 mm.Such minimal extent of the bone on the side area in the posterior mandibular
region allows to place narrow implant with 3,0 mm in width to avoid the contact with the inferior alveolar nerve. Otherwise dental

implantation in this conditions is not available without bone augmentation or/and the inferior alveolar nerve transposition.

In this case placement of the implants in the posterior area detouring the mandibular canal was only possible after providing of the
computer tomography in order to pinpoint the placement of the canal and consequent surgical navigation template preparation.The dental
implantation surgery was planned virtually in the DDS-Pro programme using the computer tomography results, model scans and wax-up.

It has been decided to manufacture the permanent orthopaedic construction supported by 6 implants.

After anesthesia the detachment of mucoperiosteal flap was provided for visualization of alveolar bone ridge. Using manufactured surgical
navigation template implant was placed after osteotomy. Screw-retained one-step implants with bicortical fixation were placed in the
posterior mandibular region by the angle to the axial position to avoid the contact with the inferior alveolar nerve. Bicortical fixation of
the implant in this situation ensures initial implant stability. The length of all the endoosseous parts of the implants is 10 mm, the width is

3,0 mm.

Based on joint treatment planning with CT the decision was made to place additional 2 implants, positioned detouring the inferior alveolar
nerve and navigated by surgical templates, and to use provisional fixed dental construction after implantation with change to permanent

construction in 6 month after surgery (Fig. 5-11).



Fig. 4. Panoramic radiography before treatment.
It was clinically checked for implant stability, absence of unfavorable effects during percussion test, the absence of pain syndrome around

the implants and absence of neurosensory deficiency.

After inserting the implants a computer tomography was done to ensure the correct placement of the implants in the mandible.
Immediate functional loading was applied on temporary fixed combined prosthesis with plastic coating and occlusal adaptation which the

patient was able to use on the third day after surgery.




Fig. 5. Clinical presentation of the oral cavity after implantation.

During the orthopaedic step working impressions were procured by using plastic transfers into which implant analogues were installed,
followed by moulding the master cast. After moulding the master cast, the parallelometry with the implant analogues was conducted, the
lab caps were fixed as adaptive parallelometric keys onto the implant analogues, the caps were dissected according to the method of the

construction installation and interjoined them with the dental resin.

Fig. 6.Dissecting the implant suprastructure according to the parallelometric keys.

Dissecting the implant suprastructure according to the keys allowed for the mitigation of the convergence and divergence of the implant

suprastructure and creating the 100% match to the prosthetic construction (Fig. 6).



Fig. 7. The computer tomography 6 months after the implant insertion

KopoHapHbmi(Y)

Fig. 8. The computer tomography 6 months after the implant insertion in the posterior region of the mandible.
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Fig. 9. The computer tomography 6 months after the implant insertionin the posterior region of the mandible: implants

inserted detouring the inferior alveolar nerve and mandibular canal.

Fig. 10. Panoramic radiography after placement of dental implants in the mandible.




Fig. 11. Clinical presentation of the oral cavity

after fixation of dental prostheses.

By means of CT it was determined that the bone loss around inserted implants is absent around the implant and that the loss of bone tissue

during the period of the implant loading does not exceed allowable limits.

The method applied in this case allowed to decline the number of surgeries and also to decrease significantly the longevity of treatment
with possibility of using fixed prosthetic construction right after dental implant placement. Many similar results have been obtained

hereafter.
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