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ANATOMICAL AND TOPOGRAPHICAL FEATURES OF THE STRUCTURE
OF THE ALVEOLAR PART OF THE MANDIBLE IN PATIENTS WITH PARTIAL ADENTIA
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The study shows that the thickness of the mucous membrane at the apex of the cellular part of the mandible in patients with
defects of the dentition increased in the direction of the teeth that limited this defect. The apex of the cellular part, clearly visible in
the oral cavity, did not always coincide with the radiological image of the cellular part, but was formed by a thickened mucous
membrane in this area. The shape of the bone base of the cell part repeated the “clinical” type of lateral surfaces and the shape of the
apex of the ridge in 87.5+6.8 % of people. Discrepancies were found in types IV and VII of lateral surfaces of the cell process.
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AHATOMO-TOIIOI'PA®IYHI OCOB/IMBOCTI BY10BA KOMIPKOBOI YACTUHHU
HMXHbOI HIEJIEIIN Y TAIOIEHTIB 3 YACTKOBOIO BIACYTHICTIO 3YBIB

IpoBenene qOCITiKEHHS CBIAYUTH PO TE, 110 TOBLIMHA CIM30BOT 000JIOHKH Ha BEPXiBLIi KOMipKOBOT YaCTUHU HIDKHBOT
IIeNeNH y HaIlieHTiB 3 BKIIOYCHUMH Jiehekramu 3yOHOTO psity 30LIbIIyBatacst y HalpsIMKy 3yOiB, sIKi 0OMEXyBaJli JaHUI A (EKT.
BepxiBka KOMipKOBOi 4aCTHHH, YiTKO BUIMMA B POTOBIH MOPOXKHUHI, HE 3aBXK/AH CITIBIIaAana 3 PSHTTCHOIOTTYHUM 300paKeHHIM
KOMIpKOBOT YaCTHHH, a OyJia yTBOpEHA ITOTOBIICHOO Y JaHIii JUISHIII CIH30BOK0 000JI0HKOK. PopMa KiCTKOBOT OCHOBH KOMIPKOBOT
YaCTHHH MOBTOPIOBAA «KITIHIYHHN» THII OOKOBUX IIOBEPXOHB i (opMmy BepxiBku rpedens y 87,5+6,8 % oci6. HecniBmaminus
BusiBiieHo ripu [V ta VII Tumax 60KOBHX MOBEPXOHb KOMIPKOBOTO BiIpOCTKA.

KirouoBi ci10Ba: KoMipKoBa YacTHHA HHYKHBOT HIEJIEIIH, CIIM30Ba 000JIOHKA, MAI[IEHTH, YaCTKOBA BiICYTHICTh 3y0iB.

The authors elucidate prosthodontic treatment of partial adentia usually limiting to the general
characteristics of the mucosa, the site of the defect (movable, immovable; pliable, non-pliable), and
recommendations for adjustment of the inner surface of the denture base, with regard of prosthodontic
treatment with removable dentures [4, 6] and modeling of the intermediate part with regard of prosthodontic
treatment with fixed dentures, thereby, almost ignoring the identification of the shape of the alveolar
processes at the site of the defects before prosthodontic treatment and the establishment of its influence on
the effectiveness of prosthetic treatment. Admittedly, the contours of the bone base of the alveolar process,
the thickness of the mucosa, the state of the bone tissue are not taken into account.

The choice of denture construct in patients with partial adentia largely depends on the shape and
volume of atrophy of the alveolar process and the state of the covering mucosa [1-3].

The anatomical structure of the jaws, especially the lower one, is characterized by considerable
variability, so patients with dentition defects are required careful study of the shape, height of the alveolar
processes and thickness of the mucosa not only visually in the oral cavity, but also using the study casts.

The purpose of the work was to study the features of the shape, dimensions and thickness of the
alveolar process of the mandible in cross section and at the edentulous sites as the prerequisite for
successful planning of prosthodontic treatment.

Methods and Material. In order to determine the dimensions of the alveolar process and study the
shape of its cross section at the edentulous sites, 43 plaster study casts of the mandible of subjects with
partial adentia have been analyzed. The results of measurements of 89 cross sections of plaster study casts
showed that in bounded edentulous spaces, the width of the alveolar process at its base and at }2 height
gradually increased in the distal direction, and at the alveolar crest it was the largest at the first molar
(3.9+1.4 mm) and the smallest at the second premolar (3.4+0.9 mm) (table 1).

Table 1
The dimensions of the edentulous portion of the alveolar process in the bounded edentulous spaces

. The width of the alveolar process, mm The height of the alveolar
Edentulous site -
At the base V> height At the apex process, mm
4 9.3+1.3 6.3+1.3 3.5+1.2 7.44+2.1
5 9.8+1.1 6.4+1.2 3.4+0.9 7.3£2.4
6 10.9+1.8 7.4£1.7 3.9+14 6.7+2.5
7 12.4+£2.2 7.9£1.6 3.6£1.1 5.4£1.9
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The height of the alveolar process in the bounded edentulous spaces reduced from 7.4+£2.1 mm at
the first premolar to 5.4+1.9 mm at the second molar. The minimal value of the height at the first premolar
was 4.6 mm, at the second premolar was 4.2 mm, at the first molar was 2.1 mm, at the second molar was
0.6 mm, and the maximum value was 10.9 mm, 11.1 mm, 12.3 mm and 8.4 mm, respectively.

The analysis of the cross sections of the study casts of patients with dentition defects has
established the following shapes of the lateral surfaces of the edentulous sites of the alveolar parts of the
mandible, which we classified into 8 types: Type I (semi-oval), Type II (triangular), Type III
(trapezoidal), Type IV (tricuspid with high middle cusp, Type V (with two concave surfaces), Type VI
(combination of Type I and II), Type VII (combination of Type II and IV), Type VIII (combination of
Type I and V) (fig. 1).

Type 1 Type 11 Type 111
Type IV Type V Type VI

Type VII Type VIII

Fig. 1. Types of the lateral surfaces of the edentulous sites of the alveolar parts of the mandible.

It has been found that the most common types of edentulous sites of the alveolar processes in the
bounded edentulous space were Type II (29.21 %), Type VI (20.23 %), Type I (15.73 %) and Type VIII
(13.48 %). Type IV and VII were detected with the same incidence (6.74 % each). Types Il and V of the
cross sections of the alveolar parts were rarely found (5.62 % and 2.25 % of cases, respectively) (table 2).

The findings of our studies have established that Type II, VI and VIII of the alveolar parts were
more common at the premolars. Type IIl and IV was not detected at all at this site. All shapes of the alveolar
parts were found at the molars. The most common was Type I, 11, and VI.

The analysis of the cross sections of the plaster study casts of patients with dentition defects
revealed three shapes of the alveolar crest: cuspidate, convex and flat.
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Table 2
The incidence of detection of the designated types of the lateral surfaces of the alveolar parts
in the bounded edentulous spaces
. Types of the lateral surfaces of the alveolar part, %
Edentulous site I Il i v v VI VI VIII
4 - 1.12 - - - 3.37 1.12 3.38
5 3.37 7.86 — - 1.13 4.50 1.12 4.49
6 11.24 11.24 4.49 2.25 1.12 8.99 2.25 4.49
7 1.12 8.99 1.13 4.49 - 3.37 2.25 1.12
Total 15.7343.9% | 29.21+4.8*% | 5.62+24 | 6.7442.7 | 2.2541.6 | 20.23+4.3* | 6.74+2.7 | 13.48£3.6*

Note: * p<0.05 — reliability of difference compared to Type III, IV, V and VII of the lateral surfaces of the alveolar process.

In the bounded edentulous spaces, at the premolars, the most common shape was convex (14.6 %),
cuspidate (12.36 %) and flat (4.5 %). At the molars, on the contrary, the cuspidate shape of the alveolar
crest was more often observed (28.09 %), whereas convex (25.85 %) and flat (14.60 %) shape was less
often found (table 3).

Thus, in patients with the bounded edentulous spaces, the prevalence of cuspidate and convex
shape of the alveolar part was the same (40.45% each) and was by 2.1 times more frequently observed
compared to the flat shape.

Table 3
The shapes of the alveolar crest in the bounded edentulous spaces
The shape of the alveolar crest
Edentulous site Cuspidate Convex Flat Total

n % n % n % n %
4 4 4.49 2 2.25 2 2.25 8 8.9943.0
5 7 7.87 11 12.35 2 2.25 20 22.47+4.4
6 17 19.10 16 17.98 8 8.99 41 46.07£5.3
7 8 8.99 7 7.87 5 5.61 20 22.47+4.4

Total 36 40.45+5.2* 36 40.45+5.2* 17 19.10+4.2 89 100

Note: * p <0.05 —reliable difference compared to the flat shape of the alveolar crest.

The study of the cross sections of the plaster study casts, on which a perpendicular line was drawn

from the alveolar crest to the base of the study cast basis, showed that the alveolar crest could have different
locations in the vestibulo-oral direction. Based on this, we have identified three variants of location of the
alveolar crest: vestibular, medial and oral (fig. 2).

In the bounded edentulous spaces, at the premolars, medial location of the alveolar crest has been
found in 15.73% of subjects and oral location was found by 4.49% less often, whereas vestibular location
was by 3.5 times less frequently noted. At the molars, oral location of the alveolar crest was most often
confirmed in 36 (40.45%) subjects, medial location was by 1.4 times less frequent, and the vestibular

location was not detected at all (table 4).

A

B

Fig. 2 Variants of location of the alveolar crest: A — vestibular; B — medial; C — oral.

Thus, oral location of the alveolar crest of patients with the bounded edentulous spaces was
detected most often (51.69 %).

The analysis of the findings of the study has shown that the dimensions of the alveolar part in the
vestibulo-oral and apical-coronary directions in patients with partial adentia have individual features.
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Table 4
Location of the alveolar crest in the bounded edentulous spaces
Location of the alveolar crest
Edentulous site Vestibular Medial Oral Total

n % % % %
4 2 2.25 4 4.49 2.25 8 8.99+3.0
5 2 2.24 10 11.24 8.99 20 22.47+4.4
6 - - 17 19.10 24 26.97 41 46.07+5.3
7 - - 8 8.99 12 13.48 20 22.47+4.4

Total 4 4.49+2.2 39 43.82+5.3 46 51.69+5.3* 89 100

Note:* p <0.05 — reliable difference compared to the vestibular and medial location of the alveolar crest.

Apparently, at the premolars, Type II lateral surfaces (8.98+3.0 %), convex shape of the alveolar
crest (14.60+3.7 %) and its medial location (15.734+3.9 %) was the most common; at the molars, Type II
lateral surfaces (20.23+4.3 %), cuspidate shape of the alveolar crest (28.09+4.8 %) and its oral location
(40.45+5.2 %) was the most common. At the premolars, alveolar processes were narrower but higher,
whereas at the molars they were wider and lower. This should be taken into account when planning
manufacture of a removable or fixed denture.

However, the analysis of the study casts gives a general view on the state of the tissues of the
prosthetic bed: the “clinical” shape and dimensions of the alveolar part. That is, we obtain data on the relief
of the mucous membrane, but not directly on the bone base of the alveolar part. Consequently, it is
necessary to study whether the relief of the mucous membrane corresponds to the bone contours of the
alveolar process [7-9].

Measurement of the thickness of the mucous membrane of the alveolar part was performed in 34
patients with partial adentia on the mandible according to the method described in the patent
No. u200604457 [5].

In patients with the bounded edentulous spaces, the thickness of the mucous membrane at the
alveolar crest at the first premolar was at the average of 2.5+0.3 mm; at the second premolar — 2.4+0.7 mm,
at the first molar — 2.4+0.5 mm, at the second molar — 2.6£+0.6 mm. Thus, the mucous membrane was the
thinnest in the middle of the distance between the teeth, which limited the dentition defect. Thus, the inverse
dependence of the thickness of the mucous membrane on the distance at which it was located from the
teeth, limiting the dentition defect, was established.

v -

Fig. 3c. Transversal section of the
mandible of the 57-year-old patient K. at
the tooth 45. The bone contour is located
beneath the “clinical” alveolar crest.

Fig. 3a. Transversal section of the
mandible of the 27-year-old patient V. at
the tooth 36.

Fig. 3b. Transversal section of the
mandible of the 31-year-old patient D. at the
tooth 46. The bone contour is displaced
orally relative to the “clinical” alveolar crest.
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The analysis of 24 digital X-ray transverse sections of the mandible in patients with different types
of lateral surfaces of the alveolar processes, performed in the area of masticatory teeth, showed that the
thickness of the mucosa at the vestibular fold (Fig. 3a) was at the average of 2.1+0.3 mm, and on the lingual
side — 1.8+£0.5 mm. At % the height of the alveolar process, the mucous membrane thinned by 0.1-0.5 mm,
and then gradually thickened to the alveolar crest. In 15 (62.5+£9.9 %) patients, the mucous membrane of
the alveolar part at the edentulous site was by 0.3—0.5 mm thicker on the vestibular side, in the rest - on the
oral side. In all cases, the thickness of the mucous membrane at the alveolar crest (on the average of 2.6+0.5
mm) was greater than at the vestibular fold and corresponded to the thickness measured at the alveolar crest
according to orthopantomograms.

The analysis of the radiographs showed that in 41.7+10.1 % of cases the bone contour of the
alveolar part was displaced by 0.8-1.2 mm orally relative to the “clinical” one, formed by the mucous
membrane, and in the rest of the subjects their location coincided (fig. 3b, 3c¢).

In general, the shape of the
bony base of the alveolar process
was similar to the “clinical” type
of the lateral surfaces and the
shape of the alveolar crest in 21
(87.5£6.8%)  subjects.  The
mismatch was found in Type IV
and VII of the lateral surfaces of
the alveolar part. In these cases,
the bony contour of the crest had
a triangular cross section, its peak
was located beneath the high
middle cusp and the lateral cusps
of the tricuspid (IV) and bicuspid
(VII) types of the lateral surfaces
of the “clinical” alveolar process
were formed by a thickened
mucosa (fig. 4).

Thus, the studies show that

b the thickness of the mucous
Fig. 4. Transverse section of the mandible. Mismatch of the shape of the bone base membrane at the alveolar crest
with the clinical slope of the alveolar part: a - patient S., 54 years old, area of the tooth  of the mandible in patients with
35, type IV slope; b - patient V., 48 years old, area of the tooth 47, type VII slope. the bounded edentulous spaces
increased in the direction of the teeth, which limited this defect. The alveolar crest, clearly visible in the
oral cavity, did not always coincide with the radiological image of the alveolar part, but was formed by
a thickened mucous membrane in this area. The shape of the bone base of the alveolar part was similar
to the “clinical” type of the lateral surfaces and the shape of the alveolar crest in 87.5£6.8 % of the
subjects which is narrowed with data from other researchers [7, 9]. Mismatch was found in Type IV and
VII of the lateral surfaces of the alveolar process. It has been found that the most common types of
edentulous sites of the alveolar processes in the bounded edentulous space were Type 11 (29.21 %), Type
VI (20.23 %), Type 1 (15.73 %) and Type VIII (13.48 %). Type IV and VII were detected with the same
incidence (6.74 % each). Types Il and V of the cross sections of the alveolar parts were rarely found
(5.62 % and 2.25 % of cases, respectively), which is narrowed with data from other researchers [10, 11].
In the bounded edentulous spaces, at the premolars, medial location of the alveolar crest has been found
in 15.73 % of subjects and oral location was found by 4.49% less often, whereas vestibular location was
by 3.5 times less frequently noted. At the molars, oral location of the alveolar crest was most often
confirmed in 36 (40.45 %) subjects, medial location was by 1.4 times less frequent, and the vestibular
location was not detected at all.

1. At the premolars, Type II lateral surfaces (8.98+3.0 %), convex shape of the alveolar crest
(14.60+3.7 %) and its middle location (15.73+3.9 %) was the most common; at the molars, Type II lateral
surfaces (20.2344.3 %), cuspidate shape of the alveolar crest (28.09+4.8%) and its oral location
(40.45+5.2 %) was the most common. At the premolars, alveolar processes were narrower but higher,
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whereas at the molars they were wider and lower. This should be taken into account when planning a
removable or fixed prosthetic denture.

2. Thus, the studies show that the thickness of the mucous membrane at the alveolar crest of the
mandible in patients with the bounded edentulous spaces increased in the direction of the teeth, which
limited this defect. The alveolar crest, clearly visible in the oral cavity, did not always coincide with the
radiological image of the alveolar part, but was formed by a thickened mucous membrane in this area. The
shape of the bone base of the alveolar part was similar the “clinical” type of the lateral surfaces and the
shape of the alveolar crest in 87.5+6.8 % of the subjects. Mismatch was found in Type IV and VII of the
lateral surfaces of the alveolar process.
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