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MODERN VIEWS ON THE CLASSIFICATION OF BONE TISSUE ARCHITECTURE FOR
IMPROVING THE METHODS OF PROSTHETICS OF LOST TOOTHES (literature review)
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CYYACHI MOTJAIA HA KITACUPIKAIIIO APXITEKTOHIKA KICTKOBOI TKAHUHU /1151
IHHOKPAINEHHA METOAIB ITPOTE3YBAHHS BTPAYEHUX 3YBIB (orasna Jirepatypn)

Abstract.

For a considerable period of time, the primary classification of tooth loss was the classification proposed in
1928 by Kennedi. As dentistry progressed, it became evident that a more nuanced approach was necessary to
classify dental defects beyond their mere localisation.

Consequently, none of the classifications provides comprehensive information and does not encompass all
the clinical features of partial tooth loss. It is therefore evident that a rational treatment plan can be formulated
on the basis of morphological and functional classification features, including the relative position of the retained
teeth and edentulous areas, conditions for the perception and distribution of the chewing load, in particular the
degree and type of atrophy of the collar ridge, as well as the number of occlusal support zones in the areas of
premolars and molars. A review of the scientific literature and the authors' current views on the treatment of
partial tooth loss in dental care reveals a significant need for qualified orthopedic treatment in Ukraine, in ac-
cordance with modern requirements, in particular the use of prosthetic restorations. The intimate connection be-
tween oral health and other aspects of patients' quality of life underscores the necessity for novel interdisciplinary
collaboration and presents a compelling rationale for enhancing the clinical and laboratory aspects of dental
rehabilitation, thereby ensuring predictable outcomes.

Anomauis.

Tpusanuii yac ocHoenow Kiacugikayiero empamu 3y0ie b6ynra kiacugixayis szanpononosana y 1928 p.
Kennedi J. 3 nooanvuum po3eumkom cmomamonozii, BUASUIOCs HeOOCMAmMHIM Kiacugikysamu oegexmu 3y0H020
PAOY MINbKU 3a IXHBIO TOKAIZAYICIO.

Taxum uunoM, HcoOHA 3 Kiacu@ixayiti ne Micmumo suyepnHoi inghopmayii ma ne 8paxo8ye yci KAiniuHi 0co-
bnusocmi yacmxosoi empamu 3y6ie. Came momy, ypaxyeauwHs maxkux mMop@ho-QyukyionarbHux Kiacugikayiunux
O3HAK 5K 83AEMHE PO3MAULYBANHSL 30epedcenux 3)0i6 i 6e33Y0ux OLIAHOK, YMOBU 0I5l CHPULHAMMS MaA PO3NOOLTY
JHCYBATLHO20 HABAHMAICEHHS, 30KpeMa — CIMYNIHb | mun ampogii KOMIPKO8020 8I0POCMKA, A MAKOMIC KLIbKICMb
OKJIFO3ITIHUX ONOPHUX 30H Y OLISIHKAX NPEeMONAPIE | MOAAPI6 Oae yci niocmaesu 0ist 00TPYHMYBAHHS PAYIOHAILHO20
NIaHy TiKyeanHs. AHanizylouu 0aui HAyKoGol limepamypu, Cy4acHi no2us10U agmopis Ha cnocoOu 8UPIUEHHs NPo-
O1em, 3yMOBNIEHUX YACMKOB0I0 MPamoio 3y0i6 y CMpYKmMypi HAOAHH CIMOMAMOLO02IYHOT 00noMo2u, Cli0 nioKpe-
CAUmu 3HAYHy nompe0y Hacenenus YKpainu y Keanihikosanomy opmoneoudHomy JiKy8aHHi 32i0HO CYYACHUX 6U-
Moe, 30KpeMa 3 GUKOPUCMAHHAM NOKPUGHUX npome3is. TiCHUILL 63a€M038 30K CIMOMAMONLOSIUHO20 300P08 '3 3 iH-
WUMU NOKAZHUKAMU SKOCMI HCUMMSL NAYIEHMIB 8UMALAE HOBUX NIOX00I8 Y MINCOUCYUNTIHAPHII Cnisnpayi i Haoae
YCi MOAHCIUBOCTIT 011 YOOCKOHANIEHHSL KAITHIYHOI ma 1a00pamophoi ckiadosux 0Jist 3abe3nedelts npocHo308aHUX
Ppe3yIbmamis CromMamono2iunoi peabinimayii.

Keywords: stomatology, classification of tooth loss, partial tooth loss, classification of dentition defects,
treatment methods.

Knrouosi cnosa: cmomamonoezis, knacugixayis empamu 3y0ie, uacmkosa empamu 3y0ie, kiacugixayis Oe-
Gexmis 3y0H020 psdy, Memoou iKY 8aAHHS.
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For a considerable period of time, the primary
classification of tooth loss was the classification pro-
posed in 1928 by Kennedi J. [1-4]. As dentistry pro-
gressed, it became evident that a more nuanced ap-
proach was necessary to classify dental defects beyond
their mere localisation. The advent of novel therapeutic
modalities necessitated the differentiation of the nature
and extent of jawbone damage in the event of tooth loss,
as well as the determination of the characteristics of
subsequent prosthetics. Nevertheless, the most com-
mon classification in the field of prosthetic dentistry is
the Kennedy J. classification of partial tooth loss, which
is supplemented by the Applegate O.C. classification.

In 1954, Fiset J. published a paper on the subject.
The Kennedy-Applegate-Fiset classification is a visual,
practice-oriented classification based on the ratio of re-
tained teeth to edentulous areas. It is used to determine
the rational design of partial dentures and, accordingly,
certain physiological and mechanical principles of their
functioning. It is also important to note that in certain
cases, additional studies may be required to assess the
complexity of the clinical situation. This is in accord-
ance with the findings of studies. [5, 6] This classifica-
tion was developed further by Misch K.E. and Judi
K.W. [7], with a particular focus on dental implanta-
tion. Each class is further subdivided into subgroups A,
B, C and D. The classification is based on the determi-
nation of three main parameters of the bone: height,
width and mediodistal length of its body. According to
this classification, there are four classes of partial tooth
loss, which are further subdivided into four groups (A,
B, C and D). In the event of complete loss of the lower
jaw teeth, a fifth group is formed.

Classes 1 and 2, subgroup A comprise patients
with natural teeth in the anterior areas of the dentition.
These patients have sufficient bone volume to accom-
modate dental bridges in the event of included or termi-
nal defects of the dentition. It is possible to place
bridges with either tooth or implant support, or on a sin-
gle implant. The number of implants required is de-
pendent on the number of missing teeth and the number
of opposing teeth.

Class 2. Subgroup B: In patients of this group, the
quantity of bone is slightly diminished, yet it remains
sufficient for the placement of small screw and cylin-
drical implants. In certain instances, the placement of
multiple implants may be necessary to distribute the
load. Additionally, flat implants may be utilized in in-
stances where smaller bone volumes are present. Sub-
group C: In patients in this category, the quantity of
bone is insufficient for the placement of cylindrical and
screw implants. Subgroup D: Atrophy of the bone is
observed at a depth. In cases where conventional re-
movable dentures are indicated, augmentation of the
cellular part of the lower jaw with bone substitutes is
recommended in the event of a risk of fracture.

Classes 3 and 4. Subgroup A: patients present with
missing teeth or groups of teeth, yet the bone volume is
adequate for the placement of screw, cylindrical, and
flat implants. The number of implants required is con-
tingent upon the length of the edentulous area and the
type of prosthesis planned. The prosthesis may be sup-

ported by implants alone or by teeth and implants. Sub-
group B: patients present with extensive edentulous ar-
eas, yet the bone volume remains sufficient to accom-
modate implant-supported fixed bridges. Subgroup C:
patients have extensive edentulous areas. The bone vol-
ume is insufficient for the placement of endosseous im-
plants. In certain instances, a sinus lift or mandibular
nerve relocation may be employed. It is advisable to ex-
ercise caution when using short screw and cylindrical
implants in class 4 situations. Subgroup D: The severe
atrophy of the bone precludes the placement of in-
traosseous implants. The use of partial removable den-
tures is indicated in such cases. In the event of a risk of
fracture of the lower jaw, the cellular part of the denture
is augmented with biomaterials.

At present, there are multiple classifications of jaw
bone structure that have been adapted for the purposes
of dental implantology. In accordance with the well-
known classification of jaw bone architecture proposed
by Lekholm and Zarb [8-10], there are four classes:
Class 1: The jaw bone tissue is represented by an almost
completely homogeneous compact layer.

Class 2: A thick compact layer surrounds, in a ra-
tio of 1:1, a well-developed spongy layer.

Class 3: A thin compact layer, in a ratio of 1:3,
surrounds a well-developed spongy layer. The devel-
oped network of muddy trabeculae of the spongy layer
has no clear orientation.

Grade 4: A thin (1-2 mm) compact layer, 1:4, sur-
rounds a spongy layer with low trabecular bone density.

In terms of architectural classification, jaw bone
tissue can be divided into three distinct categories.

Type 1 - bone is characterized by a high-density
spongy layer with powerful trabeculae, with a ratio of
compact and spongy layers of 2:1.

Type 2 - bone is medium-density bone, with a
well-developed network of strong trabeculae in the
spongy layer, surrounded by a compact layer of bone 2-
3 mm thick.

Type - 3 bone is characterized by a few thin tra-
beculae in the spongy layer, surrounded by a compact
layer of up to 1 mm. The ratio of the compact and
spongy layers is 0.5:1.0.

For each type of bone density, the author has de-
veloped a distinct set of surgical protocols, implant de-
signs, treatment plans, and subsequent loading times
[11, 12]. The author proposes that the use of different
types of implants and prosthetic tactics should be con-
sidered on a case-by-case basis, depending on the spe-
cific characteristics of the bone in question. The fre-
quency of bone types in different parts of the jaws is
described in detail by Misch SE (1999) according to the
classification he used [13-17].

With regard to the quality of bone tissue, the clas-
sification proposed by Misch C. distinguishes four
types of bone:

D1: Flat compact bone devoid of a spongy layer.

D2: Cortical layer of varying density on the exte-
rior, spongy bone on the interior.

D3: Thin cortical layer on the exterior, spongy
bone on the interior.

D4: Absence of cortical layer, cellular cancellous
bone within.
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The most prevalent type of D1 bone is found in the
lower jaw in approximately 9 % of cases, with a higher
prevalence in the anterior region compared to the lateral
region. Bone of D2 quality is most typical for the lower
jaw, with a prevalence of 50 % in the distal parts. It is
somewhat more frequently observed in the anterior re-
gion, with a prevalence of 66 %. D2 density is also ob-
served in 25 % of cases in the anterior part of the upper
jaw and in 10 % of cases in its lateral parts. Bone type
D3 is more typical for the upper jaw (65 % and 50 % in
the anterior and posterior regions, respectively), alt-
hough it occurs in less than half of the cases in the distal
regions of the lower jaw and even less often (25 % in
the anterior region). Bone quality D4 is exceedingly
rare in the lower jaw, occurring in approximately 4 %
of cases.

In terms of the ability to osseointegrate, there are
three types of bone quality:

1. Bone with normal healing potential (BHP-1)

2. Bone with an average healing potential (BHP-
2)

3. Bone with a low healing potential (BHP-3)

This latter category is found in the anterior region
(10 %) and even more often in the posterior region of
the upper jaw (40 %).

The principal disadvantage of the previous classi-
fications is that they are two-dimensional representa-
tions, which fail to reflect the three-dimensionality of
the anatomical structures. This is evidenced by the find-
ings of studies such as those by [11, 14, 18-20].

Currently, a doctor can combine a three-dimen-
sional assessment of the maxillofacial vascular system
and image-guided surgery with the help of CRT. Soft-
ware for diagnostic and planning purposes is available
to assist in the creation of diagnostic and implant posi-
tioners (e.g. Virtual Implant Plan (VIP), Implant Logic
Systems (ILS), Cedarhurst, USA; Simplant, Material-
ize, Belgium; Easy Guide, Keystone Dental, USA. [21,
22]

The authors (Juodzbalys Y, et al., 2004) proposed
a classification (eJDS) of jawbone anatomy for implan-
tation based on anatomical, clinical and radiological as-
sessment of the jaw [23]. However, this classification
does not allow for variations in mandibular anatomy
and the risk of damage to the LJ nerve. The advent of
cone beam computed tomography has led to a signifi-
cant enhancement in radiographic technology, thereby
facilitating more accurate diagnostic capabilities, par-
ticularly in the context of the assessment of the LJ ca-
nal.

American researchers Misch KE and Judy KW [7]
classified the available bone into four sections: abun-
dant; barely adequate; compromised; and deficient
(AD). Bone classified as abundant does not require
augmentation and is more than 5 mm wide, 10-13 mm
high and 7 mm long. Barely adequate bone is defined
as being between 2.5 and 5 mm wide, greater than 10
to 13 mm in height and greater than 12 mm in length.
This bone can be modified with osteoplasty or hard or
soft tissue augmentation, depending on the nature of the
defect. Bone deficits necessitate substantial hard tissue
restoration from extraoral sources and are typically in-
compatible with implant rehabilitation.

American researchers Misch K and Judy K [7]
have identified four categories of partial tooth loss
based on the degree of atrophy and the potential for
prosthetic restoration.

Group A: The quantity of bone is sufficient to per-
mit the placement of implants in the lower and upper
jaws. Nevertheless, even under such favorable condi-
tions, the lower jaw is subject to limitations due to its
anatomical features. In such cases, the recommended
treatment is the provision of a removable or distal can-
tilever bridge.

Group B: the bone volume is less substantial.
Screw and cylindrical implants can be placed on both
the lower and upper jaws, although they are smaller in
size. However, the prognosis may be less favorable, de-
pending on the quality of the bone.

Group C: The existing lower jaw bone allows for
the placement of short screw and cylindrical implants
in the area between the natural chin canals. In certain
instances, it may be necessary to relocate the inferior
cervical nerve, which may necessitate cervical ridge
augmentation or sinus lift.

Group D: The cellular component and areas of the
basal bone of the mandible are atrophied.

In any case, the placement of intraosseous dental
implants is contraindicated. Implant prosthetics is pos-
sible only after mandibular plastic surgery and bone
augmentation.

A Ukrainian scientist (Ugryn M.M.) proposed a
definition of four levels of implant intervention in dif-
ferent methods of rehabilitation of patients with com-
plete absence of teeth using implants in accordance
with the characteristics of the four levels of implant
rooting tactics, depending on the time from the moment
of tooth loss to implantation and prosthetics [25].

Misch CE presented five options for prosthetics
using dental implants [4, 7, 11, 12, 14, 15]. The first
three types of prostheses are fixed, fully or partially re-
store the dentition, and are fixed with cement or screws.
The last two types of prostheses are removable, but
their use is limited not by the form of the prosthesis but
by the number of implants[18].

Conclusion. Consequently, none of the classifica-
tions provides comprehensive information and does not
encompass all the clinical features of partial tooth loss.
It is therefore evident that a rational treatment plan can
be formulated on the basis of morphological and func-
tional classification features, including the relative po-
sition of the retained teeth and edentulous areas, condi-
tions for the perception and distribution of the chewing
load, in particular the degree and type of atrophy of the
collar ridge, as well as the number of occlusal support
zones in the areas of premolars and molars. A review
of the scientific literature and the authors' current views
on the treatment of partial tooth loss in dental care re-
veals a significant need for qualified orthopedic treat-
ment in Ukraine, in accordance with modern require-
ments, in particular the use of prosthetic restorations.
The intimate connection between oral health and other
aspects of patients' quality of life underscores the ne-
cessity for novel interdisciplinary collaboration and
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presents a compelling rationale for enhancing the clin-
ical and laboratory aspects of dental rehabilitation,
thereby ensuring predictable outcomes.
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