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Abstract

The problem of installation of dental implants in
atrophied distal mandibular aspects is extremely
relevant. From the point of view of classical two-
stage implantation, the height deficiency of the
alveolar process, due to the topographic prox-
imity of the inferior alveolar nerve, requires the
use of so called short or ultra-short implants or
vertical augmentation of bone tissue using au-
tologous, allogeneic, xenogeneic materials.
Moreover, the installation of classical cylindrical
or bullet-shaped implants is possible only in the
presence of sufficient width of the alveolar pro-
cess laterally or medially to the mandibular ca-
nal. The invention of single-piece cone-shaped
implants of different lengths and diameters has
allowed to realize the idea of their installation
“bypassing” the inferior alveolar nerve, minimiz-
ing or avoiding the need for additional surgery
to increase bone volume. This work demon-
strates our own approach to the rehabilitation of
patients with dentition defects in the distal man-
dible by precise analysis of computed tomogra-
phy scans of patients and the installation of im-
plants “bypassing” the inferior alveolar nerve.

Introduction

It is known that in cases of atrophy of the distal
mandibular aspects, the possibility of dental im-
plantation is often limited by the lack of required
height of the alveolar ridge due to the proxim-
ity of the mandibular canal, which requires short
or ultra-short implants or vertical augmentation
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[12]. In the first case, the question of the unfa-
vorable relation between the height of the im-
plant and the prosthetic structure, as well as the
proximity of the latter to the mobile vestibular
mucosa remains debatable, which complicates,
in particular, the necessary hygienic measures in
peri-implant areas. In the second case, despite
the presence of well-documented results of vari-
ous vertical augmentation techniques using au-
tologous, allogeneic, xenogeneic materials, etc.,
their disadvantage will always be an increase in
the number of surgeries with additional trauma
and higher risk of surgical complications, as well
as increasing the overall rehabilitation time. [8].
The invention of single-piece cone-shaped im-
plants of different lengths and diameters has
allowed to realize the idea of their installation
“bypassing” the inferior alveolar nerve, minimiz-
ing or avoiding the need for additional surgery
to increase bone volume.

The aim of the study is to find out the features of
the morphology of the edentulous distal parts of
the mandible on the basis of analysis of comput-
ed tomography of patients, to propose a tech-
nique for dental implants installation “bypassing”
the inferior alveolar nerve.

Materials and methods

In accordance with the Agreement on Scientific
Cooperation between the Department of Surgi-
cal Dentistry of Danylo Halytsky National Medi-
cal University (LNMU) and the Center for Medi-
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cal 3D Diagnostics and after approval of the
research protocol by the Comission of Bioethics
of LNMU, 30 computed tomography scans of the
mandible of patients (12 women, 18 men aged
36-68 years) who applied for the study during
2018-2020 were selected. Criteria for inclusion in
the study were free-end defects of the mandible
(at least - the absence of three lower molars)
with varying degrees of atrophy of the alveolar
process in this area. Exclusion criteria were the
presence of mandibular molars, acquired de-
fects of the alveolar process due to previous sur-
gery (removal of jaw cysts, tumors, etc.), which
could distort the clarity of visualization of certain
anatomical structures and the necessary mea-
surements. If the patient has bilateral free-end
defects, measurements were performed on only
one of them, which was selected by randomiza-
tion. Criteria such as the distance from the apex
of the alveolar ridge to the upper edge of the
mandibular canal (A) and the distance from the
lateral walls of the mandibular canal to the ves-
tibular (B) and lingual (C) cortical plates of the
mandible were taken into account (Fig. 1).

Fig. 1. Schematic repre-
sentation of the method of
measuring the distance from
the mandibular canal to the
lingual (C), vestibular (B) cor-
tical plates and the top of
the alveolarridge (A).

Patients were examined on a Vatech Pax-i3D
Green cone-beam computed tomography
scanner (South Korea). The scan was performed
in 9x12 cm mode, with a voxel size of 0.2 mm,
which allowed to obtain maximum visualization
of small anatomical elements of the jaws. Com-
puted tomography results were processed using
the Ez3D2009 and Xelis Dental (South Korea) im-
aging software.

In the clinic of the Department of Surgical Dentist-
ry and Mauxillofacial Surgery of LNMU 16 patients
(men - 7, women - 9) aged 45-66 years with uni-,
bilateral free-end defects or complete absence
of mandibular teeth were examined and treat-
ed. All patients gave written consent to partici-
pate in the study. After finding out the location
of the mandibular canal based on the analysis
of CBCTs in coronal projection, single-piece den-
tal implants (Ihde Dental AG, Switzerland ) were
installed in the distal parts of the mandible, “by-
passing” the inferior alveolar nerve with imme-
diate loading of the prosthetic structure within
3-4 days after implantation. Follow-up CT scans
were performed 1-4 days after implantation. The
effects of hypoesthesia or anesthesia in the area
of distribution of the alveolar inferior or mental
nerves, which could indicate their mechanical
damage or compression, were also taken into
account.

Statistical evaluation of the obtained results was

performed using the IBM SPSS v.25.0 statistics
software (IBM Corp., Armonk, NY, USA).
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Research results

Based on the study of 30 computed tomography
scans of the mandible of patients with unilat-
eral and bilateral free-end defects of the man-
dible (women - 12, men - 18, aged 36-68 years),
who applied for research during 2018-2020 to
the Center for Medical 3D diagnostics (Lviv) we
found that the average distance from the man-
dibular canal to the vestibular cortical plate is
5.12 £ 1.04 mm, to the lingual cortical plate - 2.95
+ 0.89 mm, to the top of the alveolar process - 6,
18 + 1.9 mm (p<0.001).

Our results, as well as information from similar
studies conducted earlier by other specialists
[1,6,9,13], allowed us to implement the idea of in-
stallation of single-piece cone-shaped implants
“bypassing” the inferior alveolar nerve.

In the clinic of the Department of Surgical Den-
tistry and Mauxillofacial Surgery of LNMU, 16 pa-
tients (men - 7, women - 9) aged 45-66 years with
uni-, bilateral free-end defects or complete ab-
sence of mandibular teeth were treated using
42 single-stage cone-shaped dental implants
(KOS®, KOS® X, KOS® Micro, Ihde Dental AG, Swit-
zerland) “bypassing” the inferior alveolar nerve
on the lingual side. It is important that in some
cases, depending on the clinical and radiologi-
cal situation, single-stage implants with a bend-
able neck were used, which allowed to place
the abutment head in the most correct pros-
thetic position by manual bending of the implant
neck even under conditions of angular insertion
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of the implant body into the bone tissue. For 4-5
days, allimplants were loaded with a temporary
metal-acrylic prosthetic structure. In a follow-up
CT scan, the position of the implants in relation to
the location of the mandibular canal, lingual, or
vestibular cortical plates was assessed. In cases
of patients complaining about postoperative
hypoesthesia or anesthesia in the area of distri-
bution of the inferior alveolar or mental nerves,
which could indicate their mechanical damage
or compression, glucocorticoids (Dexametha-
sone - 8-12 mg / d.) and vitamins (Neurorubine-
Forte Lactab - 1t. / 2t a day) were administered.

According to the results of follow-up computed
tomography scans of patients performed 1-4
days after implantation, no complications in the
form of direct mechanical damage to the walls
of the mandibular canal or cortical plates with
surgical tools (drills) or directly by the implant
body were found. In some cases, CBCT scans
showed contact of the lateral surface of the im-
plant body to the mandibular canal wall, which
caused compression of the inferior alveolar nerve
and was clinically manifested by temporary hy-
poesthesia or anesthesia in the innervation zone
of the respective nerves and required the use of
aforementioned medication. These complaints
disappeared within a month after implantation.
None of the patients complained of decreased
or lost sensitivity in the alveolar process and soft
tissues of the mandible.
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As an example, we introduce the following clini-
cal case.

Patient S., born in 1972, came to the clinic of the
Department of Surgical Dentistry of LNMU with
complaints of tooth pain located in the lower
jaw on the left, mobility of the bridgework in the
area of teeth 44-47. During the radiological ex-
amination, the presence of periapical inflam-
mation in the area of the root apex of 44, 47,
48 teeth was revealed (Fig. 2). After a thorough
analysis of CBCT scans with schematic visualiza-
tion of anatomical formations of the distal low-
er jaw on the left, the conduction of necessary
measurements and explanation of alternative
therapeutic options, the patient was offered a
treatment plan that included removal of teeth
44, 47, 48, bone curettage and installation of 3
single-piece implants in the area of teeth 44, 45,
46 “bypassing” the inferior alveolar nerve. After
obtaining written consent for treatment under
local anesthesia with premedication, teeth 44,
47, 48 were removed, thorough mechanical and
medical curettage of the inflammation area was
performed, and 3 single-piece cone-shaped im-
plants KOS®, KOS® Micro (Ihde Dental AG, Switzer-
land) were installed in the area of teeth 44, 45, 46
(size 3.7/12 mm; 4.1/8 mm; 4.1/8 mm, respectively)
“bypassing” the inferior alveolar nerve on the
lingual side. At the follow-up CBCT 2 days after
implantation, the presence of all 3 implants from
the lingual side of the mandible without involve-
ment or damage to the walls of the mandibular
canal or lingual cortical plate (Fig. 3) was ascer-

tained. Moreover, the implantin the area of tooth
44 was inserted with mesial angulation consider-
ing the location of the loop of the mental nerve,
and the head of the abutment was subsequently
paralleled to the others by manual bending of
the flexible neck of the implant. 3 days after the
operation, the temporary metal-acrylic bridge
structure was fixed on the implants under full oc-
clusal loading.

( ilf Volume 14 Issue 4 December 2020 169
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Fig. 2. Reformatted CBCT scan, panoramic view. Patient S., born in 1972, before implantation. Chronical periodontitis of teeth
44, 47, 48. Graphic visualization of the mandibular canal with measurements of the height of the mandible and the distance
from the mandibular canal to the lingual cortical plate.
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Fig. 3. Reformatted CBCT scan, panoramic view. Patient S., born in 1972, 2 days after implantation. Teeth 44, 47, 48 extracted.
Graphic visualization of the mandibular canal. Installation of 3 single-piece implants on the lingual side of the mandible “by-
passing” the inferior alveolar nerve.

( ilf Volume 14 Issue 4 December 2020 171
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Discussion

Many publications have been devoted to de-
termining the size and morphology of the distal
mandible as a necessary diagnostic measure at
the stage of dental implant planning, which in-
dicates the urgency of the problem of potential
damage to the inferior alveolar nerve during im-
plant placement [3,10].

In the work of Japanese scientists [13], which in-
cluded the study of 79 computed tomograms of
patients of different sexes, it was noted that the
distance from the mandibular canal to the top
of the alveolar ridge was 15.3-17.4 mm, but the
authors did not provide information about the
patient age and their dental status, which would
allow to speak about certain atrophic changes
of the distal parts of the mandible. A similar study,
performed by L.A. de Souza et al. [11] indicates
that only in 18.3% of the 100 patients examined,
the height of the alveolar process (to the man-
dibular canal) allows the installation of standard
(= 10 mm) implants, while the remaining cases re-
quire the use of short implants or bone augmen-
tation. A more precise study of the morphology
of the mandible in its distal aspects was conduct-
ed by S. Bayrak et al. [1] based on the analysis of
500 computed tomograph scans (1000 halves of
the mandible) of patients aged 10-87 years. The
authors found that the average distance from
the mandibular canal to the vestibular cortical
plateis5.02 + 1.32 mm, and to the lingual cortical
plate - 1.4 £ 0.85 mm, and there are significant
differences depending on gender and sides of
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the study (right or left). According to Brazilian
scientists [6], who studied the topography of the
mandibular canal in 50 people aged 25-75 years
of different sexes, the average distance from the
canal to the vestibular cortical plate is 6.1 + 1.5
mm, to the lingual cortical plate - 3.9 + 1.1 mm,
to the top of the alveolar process - 16.9 £ 2.8 mm.
Instead, in a study by M.G. Sghaireen et al. [9]
indicates that the distance from the mandibular
canal to the lingual cortical plate in edentulous
patients is more than 6 mm regardless of age, sex
or side of the jaw, which indicates the possibility
of implants “bypassing” the mandibular canal
on the lingual side.

According to C. de Oliveira-Santos et al. [8] an
important factor that directly affects the dis-
tance from the canal to the lingual and vestibu-
lar cortical plates is the diameter of the canal
itself, which can range from 2.1 to 4.0 mm.

Based on the study of CBCT 30 dried jaw models

with complete or partial absence of teeth S.R.
Daroz et al. [2] concluded that in 28.3% of cases
it is possible to install standard implants with a di-
ameter of 3.75 mm by lateral bypass of the man-
dibular canal, which makes this technique an
alternative to more complex techniques, such as
vertical augmentation.

Instead, according to other researchers, the pro-
cedure of implant placement bypassing the in-
ferior alveolar nerve on the lingual side may be
accompanied by perforation of the lingual cor-
tical plate during dissection of the implant bed
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and lead to serious complications in the form of
massive bleeding followed by airway obstruc-
tion [4,5], which once again indicates the fea-
sibility of careful planning of the procedure of
implant placement in the atrophied distal parts
of the mandible.

Conclusions

Undoubtedly, this study is preliminary and re-
quires the processing of much more clinical ma-
terial and analysis of long-term (up to 5-10 years)
observations. However, the results of our own ex-
perience, which are fully consistent with the re-
ports of other researchers, suggest that the instal-
lation of dental implants in the distal mandible
“bypassing” the inferior alveolar nerve creates a
serious alternative to traditional methods of verti-
cal augmentation, allows the fast rehabilitation
of the dental-maxillary system due to the imple-
mentation of the protocol of immediate loading
of implants. At the same time, the procedure of
implant placement “bypassing” the inferior alve-
olar nerve on the lingual side requires in-depth
knowledge of the anatomy of the maxillofacial
area and careful planning with use of CBCT.

( ilf Volume 14 Issue 4 December 2020 173
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