Journal of Oral Rehabilitation 2006 33; 850-862

Review Article

A review of the shortened dental arch concept focusing on
the work by the Kayser/Nijmegen group

T. KANNO*,T & G. E. CARLSSONT *Department of Fixed Prosthodontics, Graduate School of Dentistry, Tohoku
University, Sendai, Japan and TDepartment of Prosthetic Dentistry/Dental Materials Science, Sahlgrenska Academy at Goteborg University,

Gdteborg, Sweden

suMMARY The aims of this paper were to review the
literature on shortened dental arches with special
focus on publications of the Kayser/Nijmegen
group, and to evaluate the discussions on the
shortened dental arch concept found in the litera-
ture. A MEDLINE (PubMed) search was conducted
for articles in English published in the dental
literature from 1966 to November 2005. The search
revealed epidemiological, cross-sectional and lon-
gitudinal clinical studies as well as opinion papers,
the majority of which were published by the
Dutch group. The studies found in general no
clinically significant differences between subjects
with shortened dental arches of three to five
occlusal units and complete dental arches regard-
ing variables such as masticatory ability, signs and
symptoms of temporomandibular disorders, migra-
tion of remaining teeth, periodontal support, and
oral comfort. The findings from cross-sectional
studies were corroborated longitudinally. No sys-
tematic clinical study with conflicting results was

found. The shortened dental arch concept was
accepted by a great majority of dentists but not
widely practised. The studies reviewed showed
that shortened dental arches comprising anterior
and premolar teeth in general fulfil the require-
ments of a functional dentition. It may therefore
be concluded that the concept deserves serious
consideration in treatment planning for partially
edentulous patients. However, with ongoing chan-
ges, e.g. in dental health and economy, the concept
requires continuing research, evaluation and dis-
cussion. Patients’” needs and demands vary much
and should be individually assessed but the shor-
tened dental arch concept deserves to be included
in all treatment planning for partially edentulous
patients.
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removable partial denture, temporomandibular dis-
orders

Accepted for publication 14 January 2006

Introduction

For a long time, it was stated in practically all textbooks
in prosthodontics and taught in most dental schools
that a full complement of teeth is a prerequisite for a
healthy masticatory system and satisfactory oral func-
tion. In consequence with this opinion, by many
considered a dogma, teeth that were lost should be
replaced to avoid a number of negative sequelae (1).
Some clinicians dared to question this dogma (2-5). For
example, De Van wrote, when discussing indications for
removable partial dentures (RPDs): ‘Many times it is
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much better to preserve what is left instead of replacing
what has been lost” (2). Karlsen stated that the dental
profession cannot ascertain the number of teeth that
each individual needs (3). If a patient manages well
with a reduced dentition there is no reason to recom-
mend prosthetic appliances. With some irony, Lewin
wrote that many dentists suffered from the ‘28-tooth
syndrome’, the perceived need to restore lost teeth up
to the second molars (4). As many subjects masticate
quite well even with missing molars, non-replacement
should also be considered as an alternative for such
patients. According to Ramfjord (5), replacement of
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missing molars is a common source of iatrogenic
periodontal disease and should therefore be avoided if
aesthetics and functional stability can be satisfied.
However, these opinions were controversial and not
generally accepted, especially not in academic dentistry.
They lacked scientific support at that time, which was
also the case with the concept of replacing all lost teeth.

The term ‘shortened dental arches” (SDA) was first
used in 1981 by the Dutch prosthodontist Arnd Kayser
for a dentition with loss of posterior teeth (6). After
clinical studies, he concluded that there is sufficient
adaptive capacity in subjects with SDA when at least
four occlusal units are left (one unit corresponds to a
pair of occluding premolars; a pair of occluding molars
corresponds to two units). The results were received
with mixed feelings, and many ‘traditionalists” — those
who believed in the necessity of a complete dentition —
considered the SDA concept heretical.

Gradually, the findings that dental arches comprising
the anterior and premolar teeth in general constitute a
functional dentition has gradually met increased
acceptance (7-11). However, the SDA concept is still
considered controversial by many clinicians. It has for
example been criticized because loss of molars is
associated with reduced masticatory performance and
has been reported to lead to mandibular displacement
and various changes in the body, at any rate in animals
(12, 13). SDA has also been suggested to be associated
with an increased risk for changes in the temporoman-
dibular joint (TMJ) (14, 15).

There were three purposes of this paper: (i) to review
the literature on shortened dental arches published by
the Kdyser/Nijmegen group; (ii) to review clinical
studies related to SDA by other groups; and (iii) to
evaluate and discuss reviews and opinion papers on the
SDA concept in the current literature.

Materials and methods

A MEDLINE (PubMed) search was conducted for
articles published in English in the Dental Literature
from 1966 to November 2005 using the terms ‘Shor-
tened Dental Arch’ and/or ‘Kédyser A’. Furthermore,
manual searches of the bibliographies of all full-text
articles and related reviews were performed. The search
revealed altogether 77 articles, of which 32 articles (6,
16-46) comprising epidemiological and clinical studies
and opinion papers on SDA were published in English
by the Kdyser/Nijmegen group (hereafter ‘the Dutch

group’; a few papers in collaboration with other authors
were included). Besides these 32 articles that constitute
the basis for the review, the search revealed 45 other
articles related to SDA. From these, only clinical studies,
reviews and opinion papers published in English were
included, reducing the number of papers from other
centres to 12 (47-58). The findings of the research and
opinions in the papers were first extracted and tabula-
ted by the two authors independently. In a following
joint evaluation, the results were summarized and
presented under various subtitles. The first section
comprises the papers of the Dutch group and the second
one SDA-related articles by other authors.

Results

SDA-related papers by the Dutch group

Epidemiological surveys In the 1980s, the Dutch group
conducted epidemiological surveys in the Netherlands
and later on in Tanzania (16, 17, 28) (Table 1). In the
Netherlands, the number of teeth and occluding tooth
contacts decreased with increasing age. In the lower
socio-economic group, more teeth were missing than in
the higher socio-economic group. An average of 60% of
all open tooth spaces was not prosthetically restored. The
proportion of middle-aged subjects with SDA was thus
already high. The results showed no significant correla-
tion between missing teeth or number of contacting
pairs of teeth and the functioning of the dentition.

Of the large sample in Tanzania (5532 adults), 41%
had complete dental arches, 44% had interruptions, and
15% had SDA; 0-5% were edentulous. As molars had the
highest risk of dental decay and were most frequently
absent, SDA developed. The authors concluded that
given the limited resources in Tanzania, it seemed
reasonable to extract decayed molars, leading to an SDA.

Cross-sectional clinical studies During the period 1987 to
2004, the Dutch group conducted cross-sectional stud-
ies comparing a variety of clinical indices between
subjects with SDA and other types of dentitions (18-23)
(Table 2). Furthermore, investigations on dentists” atti-
tudes to SDA were performed in several countries (24—
27). More recently, the Dutch group also performed
SDA-related studies in Tanzania (27-31), because it was
pointed out that the results of previous studies were
from small populations limited to industrialized coun-
tries only. Therefore, the studies were conducted in
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Table 1. Epidemiological studies related to SDA conducted by the Dutch group

Methods Results

Subjects, n (age)

Description of study

Ref. (year)*

@)

Tooth loss was related to age and socio-economic level

Questionnaire

Dutch employees:

Investigation of tooth

16 (1987)

clinical exam
Questionnaire

750 (25-54 years)
Dutch employees:

loss in a Dutch population
Investigation of prosthetic treatment

In the lower social levels the percentage of

17 (1987)

CARLSSON

removable prostheses was lower than in the

clinical exam non-

750 (25-54 years)

at partial edentulism in a Dutch population

higher levels. An average of 60% of all open tooth

spaces were not prosthetically restored
As molars had the highest risk of dental decay

response rate: 15%

Questionnaire

Tanzanian population:

Decayed/missing/filled teeth and

28 (2003)

and were most frequently absent, SDA developed.

The authors concluded that given the limited
resources in Tanzania, it seemed reasonable

to extract decayed molars, leading to SDA

clinical exam non-

5532 (adults)

SDA in Tanzanian adults

response rate: 7-5%

*Ref. (year) = reference number (year of publication).

populations that were unable to obtain sufficient dental
treatment and whose diets required more occlusal
activity. The study designs included large populations
in order to make possible a subdivision of subjects with
SDA. The study in Tanzania comprised 725 adults and
this large sample allowed a classification of SDA in eight
levels (28).

1. Occlusal factors in SDA. No significant differences in
overbite were found between the dentition groups. In
all dentition groups, occlusal tooth wear increased with
age (Table 2). When the groups were compared, sub-
jects with CDA 240 years of age had the most occlusal
tooth wear. Although a systemic effect of SDA on
interdental spacing was found for <40-year-old sub-
jects, it was concluded that this migration was small and
clinically insignificant (18).

In Tanzania, extreme SDA (zero to two pairs of
occluding premolars) had significantly more interdental
spacing, occlusal contact of incisors, and vertical over-
lap compared with complete dental arches (30). Occlu-
sal wear and prevalence of mobile teeth were highest in
these categories. Nearly all subjects with SDA (98%)
had one or more unopposed (pre)molars. Despite the
observed over-eruption, almost no subjects (2%) repor-
ted hindrance of oral function. Signs of increased risk of
occlusal instability seemed to occur in extreme SDA,
whereas no such evidence was found for intermediate
categories of SDA (30).

2. Mastication in subjects with SDA. In younger subjects
with SDA in the Netherlands, some reported various
chewing problems (Table 2). A fifth of the subjects with
SDA often had chewing difficulty, they had to chew for
a longer time than before losing their molars and some
of them (7%) had to change food preparation as a
consequence. However, most subjects with SDA had no
or only minor problems with chewing. For some
subjects with SDA, the chewing function, food prepar-
ation, food selection and actual food consumption were
hindered but the majority considered their chewing
ability satisfactory (19).

In Tanzania, it was concluded that SDA with intact
premolar regions and at least one occluding pair of
molars provided sufficient chewing ability. The chew-
ing ability deteriorated with a decrease of occluding
pairs of teeth, especially for hard foods. Subjects with
extreme SDA (0 to 2 occluding premolars) complained
of severely reduced chewing ability. The findings were
in some contrast to those in industrialized countries

© 2006 Blackwell Publishing Ltd, Journal of Oral Rehabilitation 33; 850-862
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where a premolar dentition without molar support
often was sufficient (31).

3. Signs and symptoms of TMD in SDA. No significant
differences were found between the groups with
shortened and complete dental arches regarding signs
and symptoms of temporomandibular disorders (TMD)
(Table 2) (20). For the Dutch population with SDA, the
absence of molar support did not appear to provoke
signs and symptoms of mandibular dysfunction. In
subjects with absence of molar support, morphological
changes in the TMJs may occur. However, such
changes in the TMJs may not be pathological, but signs
of adaptation. In Tanzania, no significant differences
were found between categories of dental arches with
respect to pain, restricted mobility of the mandible,
maximum mouth opening <40 mm, or clicking or
crepitating of the joints (29). Joint sounds were repor-
ted significantly more frequently by subjects with
posterior support only unilaterally and by subjects with
no posterior support compared with other categories of
dental arches. Pain in the joint and restricted mouth
opening were reported in low percentages in subjects
with SDA. No evidence was found that SDA provoked
signs and symptoms associated with TMD. However,
when all posterior support was unilaterally or bilater-
ally absent, the risk for pain and joint sounds seemed to
increase.

4. The effect of RPDs in SDA. There was no indication
that oral functions were improved by the insertion of a
RPD in the case of an SDA with three to five occlusal
units (21) (Table 2). Many patients stopped wearing
their RPDs. The factor ‘dentist” played a greater role in
the prescription of a free-end RPD than the oral
condition of the patient. Patient-related factors seemed
to be the major reason to stop wearing a free-end RPD.

5. Oral comfort in SDA. On the whole, the results did
not reveal any significant differences between the three
groups with respect to pain or distress (22) (Table 2).
The oral comfort of subjects with SDA in this study was
compromised to a small extent but remained on an
acceptable level. Free-end RPDs did not appear to help
oral comfort in these cases.

6. SDA and periodontal support. Subjects with SDA,
with or without RPD in the mandible, had more mobile
teeth and lower alveolar bone scores (23) (Table 2). The
combination of increased occlusal loading, as in a
reduced dentition, and existing periodontal involve-
ment appeared to represent a potential risk factor for
the loss of teeth. Because of confounding variables such

as a history of dental treatment and interrelated
amount of crowns and fixed partial denture (FPD),
longitudinal data are required in order to confirm these
conclusions. It must be taken into consideration that
subjects with SDA most probably belonged to a dental
high-risk group leading to SDA condition but probably
also explaining some of the negative periodontal find-
ings.

7. Dentist attitudes towards the SDA concept

7.1. Survey in the Netherlands: From a survey with 64%
response rate, it was found that all but one of the
respondents viewed the SDA concept as having a useful
place in clinical practice (Table 2) (24). Although the
respondents indicated regular or occasional use of SDA
in <10% of patients, outcome of SDA management was
generally satisfactory or at least sufficient. The findings
supported the view that the SDA concept has a role in
contemporary clinical practice, particularly in the care
of elderly patients with limited possibilities for compli-
cated restorative care, e.g. poor general health and
financial restrictions.

7.2. Surveys in other European countries: The results of a
survey among consultants in restorative dentistry in the
UK (25) indicated that 95% of the participants were of
the opinion that SDA had a place in contemporary
clinical practice and the great majority (88%) reported
having prescribed SDA therapy during the last 5 years.
Among the respondents, 63% had used it ‘on occasion’
and 25% ‘frequently’. Around four-fifths (82%) of the
participants indicated that SDA therapy was satisfactory
in terms of oral function, comfort and well-being.
However, 37% of the participants had experienced a
need to prosthetically extend SDAs after first applying
the SDA concept.

Similar results were obtained in a survey of the
attitudes of members of the European Prosthodontic
Association (26). The response rate was low (42%) but
among the respondents, 96% agreed that the SDA
approach was acceptable in clinical practice.

7.3. Survey in Tanzania: Most of the responding
dentists thought that SDA provided satisfactory or
acceptable chewing function (71%), dental appearance
(79%), and oral comfort (48%) (27). Most dentists
(89%) indicated that the SDA concept had a useful
place in clinical practice. However, only 3% of dentists
indicated regular use and 68% had never applied the
SDA concept; furthermore, 89% of the dentists respon-
ded that they usually inserted free-end acrylic partial
dentures in subjects with SDA.

© 2006 Blackwell Publishing Ltd, Journal of Oral Rehabilitation 33; 850-862
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These surveys of dentist attitudes in several coun- . = = F
tries indicated that a great majority of the responding 5 ’2 ‘g“ :E: g g é E §
dentists accepted the SDA concept but that it was not Z = ~§ gk é i % g
so widely practised. Especially in Tanzania, there was a 232 'g E qé 2 ; 5 g o
striking discrepancy between the theoretical and ‘E ; EQTZ zg E 5 § E
clinical/practical acceptance of the SDA concept. g ;TE 2 :% % ;é % B g % % 5

sPEliirsC 172

Follow-up studies In order to evaluate if the results of § % E g é % g & % - E § %
the reported cross-sectional studies were stable over - g8 g2 E < 2554 g g
time, the Dutch group conducted follow-up studies % E }35 g E e ; % qé* gg §
with the same populations as described previously g %C’Qg g % E T‘é = % g z ;; g
(Table 3). slgEsE il i

1. 6-year follow-up study. Minor changes occurred z PP - é% 28 =
with respect to occlusal contact, overbite, interdental == ” .
spacing, and alveolar bone support in both the SDA o .
group and SDA + RPD group during the 6-year eval- % . ;i %
uation period (32, 33) (Table 3). The results indicated g s - o g .
that changes with respect to occlusal stability in SDA ‘g > s E E“ = 2
could not be prevented by the insertion of a free-end g E % " g < 2.
RPD. However, SDA provided durable occlusal stabil- R 3 £z g g
ity. The changes seemed to take place for a new 5= 5s '§ g 5 =
occlusal equilibrium rather than collapse of the bite. -§ g = é § = é QE
From this study, it could not be substantiated that SDA £|E® EEZECE
was a risk factor for developing TMD. The subjects = geeges
with SDA, wearing a free-end RPD in the lower jaw,
did not perceive better oral comfort than those 9 T =
without an RPD. Improvement of oral function by %‘ § $ R
inserting a free-end RPD in the SDA was just marginal En % § %
and often questionable as several subjects stopped E g ? g
wearing the RPD. e o £ -

2. 9-year follow-up study. Not even in the long term i _ E E E @ E
did SDA itself result in occlusal collapse (34) (Table 3). = % n n: N n aj Yo
Within 5 years after the treatment that had led to g | & a % 2 a % 2, %
SDA, minor changes were seen, but the occlusal '§ g g} a g a g g gb g N
relationship remained stable over time. The occlusal 2 % <= = << < < = §
changes appeared therefore to be self-limiting and 2 PP O ©wnono 8
adaptive in character, leading to a new equilibrium. It 8 'g
was concluded that precautions to prevent occlusal E g é g =
collapse by extending SDA by prosthetic devices as a E = ‘g = "g’ i
routine action should be discouraged. < 2 é _E E % g
SDA-related concept Based on the results of the above ) § ks é g -7 2
cross-sectional studies, the Dutch group published E -? g = é S ;5 “é
many opinion papers suggesting the usefulness of the E b g £S5 5
SDA concept and dental treatment (6, 35-46) S =
(Table 4). é " g

Several papers dealt with the concept of problem- v | 51T y = ]
oriented treatment planning. Traditional treatment % f &) z ] ;
planning in restorative dentistry is based on the SO R a =2 &
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application of morphologic concepts. This means that in
a broken-down dentition as many teeth as technically
possible should be saved or replaced. A complete
dentition, or at least 28 teeth, was considered necessary
to satisfy oral functional needs. This morphological
approach, sometimes called ‘the 28-tooth syndrome’, is
being maintained in many healthcare systems, which
use a fee-for-service system. Such an approach may
lead to over-treatment in many cases. Recent research
results tend to question the necessity for complete
dental arches. Treatment planning should be problem-
oriented and based primarily on the functional require-
ments of the subject. Treatment should only be
implemented in cases where the existing condition
has led to relevant problems (35, 38, 42, 44, 45)
(Table 4).

An important issue discussed by the Dutch group was
the minimum number of teeth needed. Dental treat-
ment, especially restorative treatment, has many neg-
ative side-effects on the related tissues, the so-called
biologic price. Many studies have shown the high
failure rate of traditional dental service (‘dental service
is a never-ending process’; 35, 37, 43).

Kayser (44) estimated the minimum number of teeth
needed to satisfy functional demands of modern man:
biting: 12 front teeth + 4 premolars; mastication: 8
premolars + 4 molars; speech: 12 front teeth; aesthetics,
12 front teeth + 4 premolars in the maxilla; mandibular
stability: 12 front teeth + 8 premolars + (4 molars in
some cases). Therefore, the anterior and premolar
regions should always get the best-quality care, as they
are indispensable throughout life. The molars should
get the same priority as long as there are no limiting
factors. The limiting factors may emerge in high-risk
groups, resulting in a situation in which adequate care
for all the teeth is financially not possible. When
priorities have to be set, the available and affordable
dental care should focus on the anterior and premolar
regions in order to maintain sub-optimal, but still
satisfactory, functional level (10 occluding pairs) (36,
39, 40, 44-46) (Table 4). The adaptive capacity in SDA
should be considered when assessing the need of free-
end partial dentures (6).

Although the opinion papers in general emphasize the
usefulness when discussing the role of the SDA concept,
some contraindications are also presented, such as
severe angle class II relationship, anterior open bite,
marked reduction in alveolar bone support, extensive
tooth wear, and pre-existing TMD (45, 46) (Table 4).

SDA-related papers by other authors

Epidemiology A few epidemiological studies have fo-
cused on SDA. In an analysis of the 1988 dental health
survey in the UK on dentate adults, aged 15 to 75+
years, 54% had four good quadrants (all premolars and
anterior teeth). The prevalence varied much with age,
from 90% at 16-24 years to 2% at 65-74 years (47). In
a random sample of 1211 dentate adults aged =60 years
the presence of eating problems was related to a
complex series of factors such as the number and
distribution of teeth and dentures and some variables
describing some symptoms and disease. Many of the
principles of SDA were consistent with good function
and satisfaction (48). Among older Canadian dentate
adults aged 265 years, 6-8% were considered to have a
functional dentition defined as ‘good” upper and lower
arches (containing all premolars and anterior teeth). In
the mandible, the prevalence of a good arch was higher
than in the maxilla (20-30% vs. 9-13%; 49). Those
with a functional dentition according to the SDA
concept did not need prosthodontic care but there
was an urgent need in those with no ‘good’ arches. The
conclusion of an early epidemiological study, albeit not
using the SDA definition, was that 20 well-distributed
teeth seemed to be sufficient to maintain a satisfactory
chewing ability (50). Later on, similar studies have
corroborated that 20 teeth, from premolar to premolar,
are sufficient in relation to appearance and function
(51).

Even if there is minor variation between the results
of the Dutch group and those from other countries, the
pattern of tooth loss appear to be similar resulting in
many subjects with SDA according to the population
studies available. No studies have presented results that
significantly deviate from those of the Dutch group. It is
obvious, however, that subjects with extreme SDA
often exhibit functional oral problems.

Treatment of patients with SDA The traditional treatment
of SDA has been a bilateral free-end RPD, often with
poor long-term results (52). Clinical trials comparing
such RPDs with cantilevered FPDs restoring up to the
second premolar at the most have shown that the FPDs
were as effective as the RPDs in terms of patient comfort
and acceptance, thus supporting the SDA concept (53,
54). In these trials, patients with RPDs exhibited much
more caries lesions than those with FPDs providing a
further argument for not using an RPD in SDA
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comprising anterior teeth and premolars. An ambitious
ongoing randomized clinical trial comparing molar
replacement with RPDs and restorations up to the
second premolars did not find any differences between
the two therapy concepts during a short-term pilot
phase (55).

A recent review found neither evidence-based indi-
cations nor contraindications for prescribing RPDs. It
was concluded that considering the risk of low patient
acceptance and the increased risk of caries with RPDs,
among other things, the application of the SDA concept
tends to preclude the indication for RPDs (11).

Reviews related to SDA Studies related to the SDA
concept have been reviewed in some recent articles
although none of them has covered all related papers
(9, 10, 51, 56-58). In general, they seem to have
accepted the results of the Dutch group and the SDA
concept. However, the great variation in patients’ needs
and demands are often emphasised and a ‘patient-
specific optimal dentition” should be considered inclu-
ding the SDA concept (57).

Discussion

The studies presented by the Kdyser/Nijmegen group
have shown that many of the opinions related to the
need of a complete complement of teeth for a healthy
masticatory system are not scientifically supported.
There were in general no clinically significant differ-
ences between subjects with SDA of three to five
occlusal units and complete dental arches regarding
variables such as masticatory ability, signs and symp-
toms of TMDs, migration of remaining teeth, periodon-
tal support and oral comfort. These findings from
cross-sectional studies were also corroborated longitu-
dinally. To our knowledge, no systematic clinical
studies from other centres have refuted the main
results of the Dutch group. The introduction of and
research concerning the SDA may therefore be consid-
ered a significant development to have influenced
prosthodontic thinking in the last few decades. It
deserves serious consideration in all treatment planning
for partially edentulous patients.

The WHO guidelines published in 1992 (8) provided
a strong support by suggesting that the SDA concept
was a possible clinical alternative in certain conditions.
An unintentional application of the SDA concept but
providing further support was the Branemark system

for osseointegrated implant treatment of edentulous
patients (59). Originally, the placement of implants was
restricted to the anterior parts of the jaws, and even
using cantilevered fixed prostheses, the posterior parts
of the jaws were left without dental support. This
treatment has been extremely successful with excellent
long-term results regarding patient-assessed oral com-
fort and masticatory function (60, 61). Recently,
experimental findings (62) provided no evidence that
SDA causes overloading of joints and teeth, a previously
common belief that still is a subject of debate (63).

However, the SDA concept has also been criticized
(11-15). Based on the results of a recent study assessing
how patients value the potential outcomes of treat-
ments for SDA, the authors concluded that the appro-
priateness of SDA as an oral health goal can be
questioned (64). As the results were based on theoret-
ical assumptions and not on clinical reality, these
results may as well be called in question.

It has also been stated that the studies of the Dutch
group have mainly been based on the situation in the
Netherlands, the samples were too small and there was
no randomization in some of the clinical studies. The
Dutch group has acknowledged the first comment and
conducted studies in Tanzania. The results were similar
but some deviations suggest that more research would
be desirable also in other countries.

In Japan, there seems to be a remaining scepticism
towards SDA. The Japanese Prosthodontic Society has
twice arranged symposia on the SDA concept revealing
critical opinions among many of the participants (65,
66). More research seems to be indicated to solve
remaining controversies.

The SDA approach offers an alternative of less
treatment that is also less complicated, less time-
consuming and less expensive (10). It would therefore
fit well in a global perspective with widespread lack of
dental and economic resources as indicated by the
WHO (8). The great majority of the world’s partially
edentulous subjects must dispense with most of current
prosthodontic modalities. To improve this situation,
efforts to develop cheaper but still acceptable treatment
options have been proposed, e.g. the so-called ‘appro-
priatech’ (67). The SDA concept fits in well also in such
an approach and deserves to be included in the modern
arsenal of prosthodontic treatments.

There was an obvious discrepancy between the
theoretical and practical acceptance of SDA among
dentists in many countries (24-27). The concept was
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widely accepted but not widely practised, especially not
in Tanzania. This demonstrates the difficulty in chan-
ging concepts that has once been learnt, which may
obstruct a more general acceptance of the SDA
approach. It indicates that the SDA concept needs to
be presented and discussed already in the undergradu-
ate training and be subjected to more discussion both
among prosthodontists and general practitioners. The
rapid global changes in dental health and economy will
require a continuing discussion to adapt the SDA
concept to new situations. Besides the difficulty to
abandon opinions learnt in undergraduate and early
postgraduate training, there are other obstacles. An
important one is probably the economical incentive for
the dentist to treat SDA with prosthodontic options, be
they fixed, removable or implant-supported restora-
tions. For example, in the Japanese insurance system,
reimbursement for treatment is a basic principle. If a
missing tooth is untreated, dentists do not gain eco-
nomically (68). The situation has been similar in other
countries, for example in Germany, where, attributable
to the health insurance system, few people with loss of
many teeth including SDA remain untreated (55, 69).

Many patients wish to have lost teeth replaced, and
some of them can also afford a prosthetic treatment.
However, the great variation among individuals regard-
ing functional and aesthetic needs and demands as well
as adaptive capacity necessitates a careful assessment in
treatment planning including patient preferences. The
SDA alternative should be presented in a neutral way to
the patients in this process, together with other options.

With the great variation in dental health between as
well as within countries it can be recommended that
more research focusing on SDA be conducted both in
industrialized and developing parts of the world using
accepted designs for epidemiological and clinical stud-
ies.

Conclusions

The studies performed by the Kdyser/Nijmegen group
have demonstrated that shortened dental arches com-
prising anterior and premolar teeth in general fulfil the
requirements of a functional dentition. The SDA con-
cept may be considered a significant development to
have influenced prosthodontic thinking in the last few
decades. The SDA concept is accepted by a great
majority of dentists but is not widely practised. Patients’
needs and demands vary much and should be indi-

vidually assessed but the SDA concept deserves to be
included in the treatment planning process. With
ongoing global changes, e.g. in dental health and
economy, the SDA concept requires continuing re-
search and discussion.
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