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Adhesion Retaining Technique of Dental Alloys
for Fixed Prosthodontic Treatment
- Theory and Practice of Adhesion-Fixed Partial Denture -

Takuo Tanaka

Department of Fixed Prosthodontics
Kagoshima University Dental School
8-35-1 Sakuragaoka, Kagoshima 830

Abstract

A new prosthetic restoration attracting many dentists is the adhesion-fixed partial
denture. The adhesion-fixed partial denture requires minimal teeth preparation and is
easier to construct and manipulate than are conventional fixed partial dentures.

To attach an adhesion-fixed partial denture to abutment teeth, resin material must
be bonded to the teeth and metal framework. The tooth surfaces require etching with
acid and the retainers are surface treated to enhance the adhesive bonding with resin. In
addition to the conventional oxidation surface treatment, metal primer new bonding
system applied organic compounds with a mercapto group was introduced recently.

Structure design of metal framework was improved and the framework possesses
several times larger strength against distortion compared with it’s early design. Indica-
tion and contraindication cases of adhesion-fixed prostheses are clearly defined. These
improvements have brought this prostheses remarkable elongation of life period in oral
cavity and fairly acceptable prognoses.

This article describes a current method for adhesion retaining of dental alloys and
presents examples of clinical application of adhesion-fixed partial denture.

Key words
Adhesion-Fixed partial denture, Adhesive resin, Surface treatment, metal primer,
Bridge design.
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Diagnosis and Surgical Treatment for Metastasis to the
Cervical Lymph Nodes of Oral Cancer

Sukehide Yamashita

First Department of Oral and Maxillofacial Surgery
(Director: Prof. S. Yamashita, MD, DDS.)
Kagoshima University Dental School

Abstract

It is difficult to clinically judge the excistence of metastasis to lymph nodes by
palpation. And it is dangerous, too, to judge at once that the clinical metastasis to
lymph nodes is the histopathological one when we find involvement in the lymph nodes
by touch, for the palpated involvement in the lymph nodes often shows the sign of
reticulosis or sinus catarrh only without any sign of histopathological metastasis at
all.

Those in which histopathological metastasis was found were 2.3% and it is clini-
cally impossible to palpate the lymph node of such a small size, its existence being
detectable only by radical neck dissection.

The clinical palpation or non-palpation of the involvement in the regional lymph
nodes did not always correctly designate the existence of histopathological metastasis
to the lymph node,so that we should be extremely careful not to perform radical neck
dissection based on the diagnosis from the clinical palpation or non-palpation of the
lymph node or based on the notion of the therapeutic or prophylactic radical neck dis-
section, but we showed set up a systematic therapeutic plan considering the primary
tumors and the regional lymph nodes as en bloc.

The finding of metastatic lymph nodes on US, CT and MRI were clarified, and it
was found that the detection of cervical metastatic lymph nodes by a combination of
US, CT and MRI1 is the most reliable method for assessing lymph node metastasis from
oral cancer.
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Cell proliferation in odontogenic keratocyst

Epithelial cell proliferation in the odontogenic
keratocyst: a review

Tie-Jun Li, Motoo Kitano

Department of Oral Pathology
Kagoshima University Dental School
8-35-1 Sakuragaoka, Kagoshima 890, Japan

Abstract

Odontogenic cysts have in common an origin from the tissues of tooth formation,
with the majority of them occurring within the jaws. Despite considerable effects, little
is known about the biological processes governing the initiation and growth of these
lesions, particularly those of 'developmental’ origin, i.e. odontogenic keratocysts, le-
sions are the most difficult to treat surgically and quite often recur. The proposed
histogenic differences and the clinically more aggressive nature of odontogenic
keratocyst (OKC) in comparison with that of other odontogenic cysts has prompted
studies aimed at characterizing possible differences between their fluid aspirates, con-
nective tissue walls, and epithelial linings. In the light of recent developments and cur-
rent opinion, this paper intended to review a variety of research interests which have
concentrated on, or related to, cell kinetics and differentiation of the OKC epithelium.
Such studies have provided a great deal of useful information, and at the same time,
raised new questions with respect to our present understanding of this clinically impor-
tant entity.

Key words:
odontogenic keratocyst, Gorlin syndrome, cell kinetics, epithelial differentiation,
pathogenesis, growth factors and receptors, p53 tumor suppressor gene.
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Gorlin syndrome and putative increased risk of

The proliferation of odontogenic epithelial rem-
nants within the jaws to form cysts and tumors is
a relatively common event. The term odontogenic
keratocyst (OKC) was first introduced by
Philipsen (1956) to describe a group of
odontogenic cysts which shows a characteristic
histological appearance”. Unlike other cyst types,
OKC appears to express an intrinsic higher
growth potential®”. Its propensity to recur fol-
lowing surgical treatment, relationship to the

neoplastic change in comparison to other cyst
types places the OKC in an unique position within
the spectrum of odontogenic lesions. Indeed, it has
been suggested that the odontogenic keratocyst
should be regarded as a benign neoplasm®® and
active mural growth of the OKC lining epithelium
could be one of the main factors contributing to
the development and enlargement of this cyst
type. The present paper is to put together an over-
view of the recent advances in respect of epithelial
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cell proliferation and / or differentiation in OKC
and their clinical / biological implications.

I. Clinicopathological and embryological
background of OKC

The OKC is of particular interest because it is
clinically more aggressive and tends to recur after
surgery. Figures for the incidence of recurrence in
various reported series have varied from 2.5 to
62% (Table 1)*™ *® The reason for this great
variation is partly dependent upon the varied na-
ture of the cases published. For example, some se-
ries include cysts from patients with the Gorlin
syndrome and others exclude them and other im-
portant variables include the duration of the
follow-up periods and the methods of treatment
employed. Although some studies have pointed to
possible histological differences between recurrent
and non-recurrent OKCs”-™
identify them""?
stress is being placed upon the method of clinical
management as the main explanation of recur-
rence. The wall of OKC is very thin and fragile
and the cyst is consequently often removed in

, others have failed to
. As a consequence, increasing

fragments. Such fragmentation increases the risk
of portions of the epithelial lining and / or satel-
lite cysts being left behind, so increasing the risk
of recurrence ', Although OKC most commonly
occurs as a single lesion in the jaw of an otherwise
healthy person, about 4-5% of all OKC patients
have multiple cysts with other features of the so
called 'Gorlin syndrome’*-®- " The condition is
an autosomal dominant disorder in which multi-
ple basal cell carcinomas of skin, skeletal abnor-
malities and other neoplasms may develop™-'™ ™,

The three kinds of odontogenic epithelial resi-
dues, thought to give rise to OKC, dentigerous
cyst and radicular cyst, are the remnants of dental
lamina (glands of Serres), reduced enamel epithe-
lium and the epithelial rests of Malassez respec-
tively (Table2). The potential for further
differentiation and proliferation of these epithe-
lial cells during formation of a cyst may differ
and lead to differences in epithelial expression and

Table 1. Recurrence of the odontogenic keratocyst

Authors (Year) Ncg-sg I}:f:??,?)t
Pindborg & Hansen (1963) 16 62
Hansen (1967) 52 52
Toller (1967) 55 51
Busch (1969) 35 2.9
Cernea et al (1969) 28 18
Panders & Hadders (1969) 22 14
Rud & Pindborg (1969) 21 33
Browne (1970) 85 25
Ebling et al (1971) 24 38
Stoelinga (1971) 54 9.3
Rayne (1971) 42 23.8
Donoff et al (1972) 13 15.4
Klammt (1972) 32 21.9
Machtens et al (1972) 44 59.1
Payne (1972) 20 45
Rittersma (1972) 48 31.3
Toller (1972) 55 50.9
Mclvor (1972) 43 5
Radden & Reade (1973) 25 48
Borg et al (1974) 25 24
Forssel et al (1974) 38 28.9
Butz (1975) 38 10.5
Eversole et al (1975) 70 18.6
Brannon (1976) 283 12
Donatsky et al (1976) 88 29.5
Shear (1976) 38 10.5
Hodgkinson et al (1978) 79 36.7
Vedtofte & Pratorius (1979) 75 50.7
Forssel (1980) 121 40.5
Anniko et al (1981) 14 50
Voorsmit et al (1981) 52(Gp 1) 14
Voorsmit et al (1981) 40(Gp 2) 2.5
Choung et al (1982) 23 17.4
Farmand & Makek (1983) 21 38.1
Reff & Donath (1983) 158 12
Ahlfors et al (1984) 116 25.8
Reff-Eberwein et al (1985) 82 56
Niemeyer et al (1985) 64 36
Zachariades et al (1985) 16 25
Partridge & Towers (1987) 45 27
Forssel et al (1988) 75 43
Kondell & Wiberg (1988) 29 24
Stoelinga & Bronkhorst (1988) 27 10

Data adapted from references® ™ *

biological behavior among different cyst types.
There is a strong support for the concept that the
epithelium of OKC arises from the dental lamina
and its residues® ™', The evidence in support of
such a concept has arisen from several sources in-
cluding the natural process of degeneration of the
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Table 2. The embryological derivation of the epithelium in odontogenic cysts

Epithelial residue

Embryological origin

Odontogenic cyst

Remnants of dental lamina
(glands of Serres)
Reduced enamel epithelium Enamel organ

Epithelial rests of Malassez

Dental Lamina

Epithelial root sheath of Hertwig

Odontogenic keratocyst

Dentigerous cyst

Radicular cyst

remnants of the dental lamina™ ™, changes in

epithelial residues in the walls of odontogenic cyst
12.20.2 and the relationship between the pattern of
proliferation of the dental lamina and the inci-
dence of OKC in different parts of the jaw”.

S

. Cell proliferation in the epithelial linings of
OKC

Cell proliferation is one of the most fundamen-
tal biological processes. There can be little dispute
over the importance of assessing cellular prolif-
eration in the study of many biological and patho-
logical
cellular changes can be used to pinpoint cell pro-
liferation. In simple terms, mitoses can be
counted, the incorporation of nucleotides into
newly synthesized DNA during the S phase can be
identified, and the varying levels of structural or
functional moieties associated with different as-
pects of the cell cycle can be assayed.

conditions. A variety of identifiable

A. Mitoses

The mitotic phase of the cell cycle is the only
part that can be recognized by simple morphologi-
cal examination. Early histological studies have
shown that mitotic figures, usually of normal ap-
pearance, are a prominent feature of OKC
epithelium ', Main® showed that the number
of mitotic figures per centimeter length of base-
ment membrane in OKC linings ranged from 0 to
19 with a mean of 8.0. This figure was similar to
that in the ameloblastoma (7.0) and in dental
lamina (8.4), but higher than that in non-
odontogenic cysts (2.3) and radicular cysts (4.5).
Browne® also quantified the number of mitoses in
OKC linings of a larger series. The number of

mitotic figures per 1,500 cells varied from 0 to 5
with a mean of 0.74, which corresponded to a
mean figure of 3.9 per centimeter length of base-
ment membrane. The apparent discrepancy be-
tween the two studies may be partly due to the
different size of the sample used. As mitoses only
represents the shortest phase of the cell cycle®, its
index may not be sensitive enough to reflect the
cellular activity in the non-neoplastic lesion like
OKC.

B. Autoradiography

Further evidence of a greater epithelial activity
in OKC linings was produced by Toller¥, who esti-
mated tritiated thymidine uptake in explants of
cyst wall by autoradiography. The method in-
volved in vitro incubation of a fresh piece of cyst
wall in tissue culture medium containing tritiated
thymidine. The mean labelling indices, expressed
as the mean percentage of labeled cells per 1,000
unlabeled basal cells, were 13.0% for a series of 6
OKC, which was approximately seven times
greater than that for non-keratinizing jaws cysts
(1.7%, n=5). Using a similar method, Scharfetter
et al demonstrated that the mean labelling index
(% of labeled cells in 770 cells counted per repre-
sentative area) was higher in OKC (10.89%) than
in radicular cyst (0.77%)*. However, possibly due
to the technical limitations, namely requirement
of fresh tissue, in wvitro incubation and
autoradiography, both studies had only investi-
gated a limited number of cases.

C. Flow cytometry
Flow cytometric analysis of DNA cellular con-
tent and cell cycle distribution has been shown to
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be a good parameter reflecting cellular pro-
liferation’. However, there has been only one
study, to date, which relates to OKC. Using tech-
niques that allow cytometry to be performed on
paraffin tissue, High et al compared the DNA con-
tent of cells from ordinary OKC and one case
which underwent epithelial dysplasia and malig-
nant transformation™. The DNA distribution in
control OKC had a major peak representing cells
in the GO/G1 phase (i.e. diploid; 2N) and a small,
less well defined peak representing cells that were
tetraploid (4N), i.e. cells that had passed through
S-phase and were in G2 or mitosis. By contrast,
the OKC with epithelial dysplasia had a large ad-
ditional peak representing an aneupoid G0/G1 cell
component as did the subsequent carcinoma. It is
tempting to speculate that the presence of
aneuploidy in an OKC may predict its future bio-
logical behavior with respect to malignant trans-
formation. However, flow cytometry technique
requires to disrupt tissue specimens so that the
spatial relation of cellular subpopulations is lost.
In the present example, the cell suspension of OKC
may contain a mixture of its lining epithelium as
well as fibrous tissue components. Studies of
larger series in conjunction with analysis of more
specific cellular populations are required to ascer-
tain the clinical implications of DNA cell cycle
distribution of OKC epithelium.

D. Immunocytochemical labelling of PCNA and
Ki67

Immunocytochemical methods of assessing cell
proliferation have particular advantages over
other techniques because of the maintenance of
cellular and tissue architecture, the relative sim-
plicity of the methodology and the rapidity of re-
sults. Over the years, many antibodies have been
raised to the gene products or the relevant pro-
teins associated with the cell cycle. Amongst those
monoclonal antibodies to proliferating cell nu-
clear antigen (PCNA) and Ki67 are probably the
most widely applied®*'.

Using quantitative techniques based on a

of TV analysis for
histomorphometric measurement of basement

combination image
membrane and manual counting of PCNA and
Ki67 immunostained cells, Li et al investigated
the proliferative activity in the epithelial linings
of various major- and / or sub-types of
odontogenic jaw cysts™ ™. The results demon-
strated that OKC linings exhibited a significantly
higher level of labelling with a predominantly
suprabasal location of positive cells in compari-
son to dentigerous and radicular cyst linings (Fig.
1, 2). Comparison of different subtypes of OKC
linings indicated an increased number of cells ex-
pressing Ki67 in Gorlin syndrome related OKC
than in those of solitary (non-recurrent) and re-
current lesions. Interestingly, no significant dif-
ference was found between recurrent and non-
recurrent OKC (Fig. 3)™.

The consistent higher level of PCNA and Ki67
labelling in the epithelial linings of OKC supports
the hypothesis that active cell division of the lin-
ing epithelium or mural growth is more impor-
tant in the pathogenesis of OKC than other types
of odontogenic cyst. The characteristic predomi-
nant suprabasal location of the proliferating cells
in OKC linings, in contrast to that in dentigerous
and radicular cysts, suggests that a unique cellu-
lar proliferation and/or differentiation process
occurs within this cyst type. It is proposed that
the basal cells within OKC lining epithelium
might have entered, at least to some extent, the
pathway toward ameloblast differentiation possi-
bly due to the inductive influences of underlying
connective tissue wall® ™. This could explain the
apparent low proliferating activity of the basal
layer cells in OKC linings and may reflect its pro-
posed embryological origin, e.g. remnants of den-
tal lamina. These epithelial remnants are formed
at an early stage of tooth development prior to
histomorphogenesis of the enamel organ and may
thus retain the potential for further differentia-
tion/proliferation during the formation of OKCs.

Although recurrence could be due to incomplete
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Fig. 1 PCNA (a, b, ¢) and Ki67 (d, e, f) expression by odontogenic keratocysts (a, d, x400), dentigerous (b, x300; e,
x600) and radicular cysts (¢, x300; f, x600). OKC linings show a predominantly suprabasal cell labelling pattern
in contrast to the linings of dentigerous and radicular cysts.
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Fig. 2 Histograms showing PCNA, Ki67 and p53 positive cell counts (a) and the percentage of their positive cells in
basal cell layers (b) within the epithelial linings of OKC, dentigerous cyst (DC) and radicular cyst (RC). Note
the consistently higher labelling (a) and the predominant suprabasal location of the three markers in OKCs.






