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Survey of Croatian Dentists’
Restorative Treatment
Decisions on Approximal Caries
Lesions

Aim To assess Croatian dentists’ restorative treatment de-
cisions on approximal caries lesions, including treatment
threshold and restorative methods and materials.

Methods Croatian translation of the questionnaire assess-
ing restorative treatment decisions on approximal caries,
previously validated and used in Norway and Sweden,
was distributed to a random sample (n=800) of Croatian
dentists. A total of 307 (38%) dentists answered the ques-
tionnaire. The assessed variables were treatment threshold
for hypothetical approximal caries lesion and the most fa-
vored types of restorative techniques and materials.

Results A third of the respondents (39%, 95% confidence
interval [Cl], 34-44%) would intervene for an approximal
caries lesion at the dentin-enamel junction, but a larger
proportion (42%; 95% Cl, 36-48%) would treat a caries le-
sion confined to the enamel. For restoration of approximal
caries, the majority (66%; 95% Cl, 61-71%) would use com-
posite resin.

Conclusion Croatian dentists tend to restore approximal
caries lesions when the lesions are confined to the enamel
and their development can still be arrested.
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Caries diagnosis remains a major challenge in dentistry.
Since clinical pattern of caries in industrialized countries is
changing and a growing proportion of caries shows slow
progression and late cavitation (1), there is an increased risk
of hidden approximal caries, ie, the caries that can progress
beneath sound enamel surface. In this type of caries, vi-
sual examination alone is often insufficient (2) and the use
of bitewing radiographs is required (3,4,5). Besides clinical
and radiographic findings, the dentist’s decision on restor-
ative threshold and restorative techniques and materials is
influenced by patient’s characteristics such as age (6), den-
tal hygiene, dietary habits, and fluoride uptake.

Better understanding of demineralization and remineral-
ization of caries lesions and availability of products for min-
eralization of caries lesions confined to the enamel have
resulted in new minimally invasive approaches in restor-
ative dentistry. These approaches can preserve healthy
hard dental tissues and therefore should be used in pref-
erence to operative treatments indicated when the caries
lesion has reached the dentin-enamel junction or cavita-
tion stage (7). However, it is unclear to what extent these
approaches have been adopted in Croatia.

In addition to variations in materials and techniques, dentists
in different countries differ in how well they detect approx-
imal caries lesions (8) and how they plan treatment (9-19).
Since dentists’ preferences for restorative treatment are often
difficult to be directly inferred from patient files, anonymous
questionnaire is used. For example, studies from Norway
and Sweden (9,15) that used an anonymous questionnaire
showed a relationship between dentists’ preferences for re-
storative treatment and their age and type of practice.

To assess variations among Croatian dentists in the treatment
threshold and restorative methods and materials, a pilot study
using the survey from Sweden (15) was conducted among
Croatian dentists in Split-Dalmatia county (20). The study
found that dentists tended to restore caries lesions when the
approximal lesion had reached the dentin-enamel junction
or had just penetrated the dentin, and that they preferred to
use tunnel preparation and composite resin material (20). The
present study was designed as an extension of the pilot study
and included more dentists, from all parts of Croatia.

METHODS

Dentist recruitment

The questionnaire (9,15) was translated from English to
Croatian and then back translated by the same bi-
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lingual dentist. It was distributed to the dentists selected
using a random number table — 400 from the list of dental
practitioners of the Croatian Dental Society and 400 from
a list of dentists attending congresses. These dentists were
employed in the national dental care service, Public Dental
Health Services (PDHS), private practices, and private prac-
tices under contract with the Croatian Institute for Health
Insurance (CIHI). The group included 28 dentists from Split-
Dalmatia county who had participated in the pilot study
(20). Responses were collected from 307 (38%) dentists.

Questionnaire

The anonymous questionnaire assessed dentists'treatment
threshold for hypothetical approximal caries and the most
favored types of restorative techniques and materials. All
questions referred to a hypothetical 20-year-old patient
who visited the dentist annually, had good oral hygiene,
and low caries activity.

The survey asked the following multiple-choice questions
(9,15):

Question 1: Which lesion(s) do you think require(s) imme-
diate restorative treatment (Figure 1)? That is, the lesion(s)
for which you would not postpone restorative treatment
under any circumstances. Answer: 1) outer half of enam-
el; 2) inner half of enamel; 3) enamel-dentin junction; 4)
outer 1/3 of dentin; 5) outer half of dentin; 6) inner half
of dentin.

Question 2: Which type of preparation would you prefer
for the smallest of the lesions you decided to drill and fill?
Answer: 1) traditional class Il preparation; 2) tunnel prepa-
ration; 3) saucer-shaped preparation.

Question 3: What restorative material would you choose
for the smallest approximal lesion that you would restore?
Answer: 1) amalgam; 2) composite resin; 3) conventional
glass ionomer cement (GIC); 4) resin-modified GIC; 5) com-
posite resin in combination with GIC.

Statistical analysis

Chi-square test was used to compare results for treatment
threshold, preferred preparation technique, and preferred
restorative materials for different subgroups of dentists de-
fined by age, sex, and type of practice. Statistical analysis
was performed using Statistica 7.0 (StatSoft, Tulsa, OK, USA),
with a P value lower than 0.05 considered significant.
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Figure 1.
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Six different radiographic stages of approximal caries lesion. In the question 1 of the questionnaire on management of approximal caries lesions, respon-
dents had to indicate which stage was the smallest approximal caries lesion they would restore operatively.

RESULTS

Respondents had an age range from 25 to

65 years (me-

dian, 42). Distribution by age, sex, and type of practice is

shown in Table 1 and decisions about restorative thresh-

old, restorative technique, and restorative material for ap-

proximal caries lesion according to age, sex, and type of
practice in Table 2. Nearly half of the respondents (42%;

95% confidence interval [Cl], 36-48%) would
ity for an approximal lesion confined to the

prepare a cav-
enamel, while

39% (95% Cl, 34-44%) would operatively restore the lesion
at the dentin-enamel junction (Table 2). Respondents 45
years old and younger would postpone the restorative
treatment until a more advanced stage of lesion progres-

sion than would older respondents (P<0.00

1).

TABLE 1. Distribution of Croatian dentists (n=307) who filled
out the questionnaire on management of approximal caries

lesions by age, sex, and type of practice

Variable

Age (years):

<45

>45

Sex:

male

female

Type of practice:

Public Dental Health Service

private practice under contract with the Croatian
Institute for Health Insurance

private practice

No. (%)

202 (66)
105 (34)

92 (30)
215 (70)

148 (48)
80 (26)

79 (26)

The preferred cavity design was tunnel preparation tech-
nique, which was chosen by 46% of respondents (95% Cl,
40-52%). Respondents 45 years old and younger preferred
tunnel preparation, while older respondents preferred the
traditional class Il preparation (P=0.017).

The preferred restorative material for 66% of respondents
was composite resin (95% Cl, 61-71%). More respondents
older than 45 years than those younger than 45 years
would choose amalgam, GIC, or GIC in combination with
composite resin (P=0.012). A larger proportion of younger
respondents would use composite resin (Table 2).

DISCUSSION

Our study demonstrated that Croatian dentists usual-
ly opted for the restoration of the approximal caries le-
sions at an early stage, when the lesion is confined to
the enamel and its development can still be arrested. Al-
though the response rate was rather low, the study popu-
lation was representative of the different types of dental
practices in the country, including PDHS, private practic-
es, and private practitioners under the contract with the
CIHI. Also, the treatment criteria that dentists report in
questionnaire studies do not entirely reflect their clinical
decisions, but still offer insight into their treatment phi-
losophies (14,21). Dentists’ decisions are also affected by
age, dental status, and regular visits to the dentist (22).
To limit the response variance, the questionnaire was
based on a theoretical patient.
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TABLE 2. Proportions of Croatian dentists choosing each of the possible responses in the questionnaire on management of approxi-

mal caries lesions

Percentage (95% confidence interval) of dentists

Public private practice in contract

of entire Dental with Croatian Institute for ~ private
Responses to the question sample <45y >45y male female Health Service Health Insurance practice
Smallest approximal caries
lesion you would restore
operatively?
outer half of enamel 0(7-13)  3(1-5) 19(15-23) 9(6-12) 10(7-13) 1(0-2) 0 1(0-2)
inner half of enamel 32 (27-37) 30 (25-35) 37 (32-42) 32 (27-3) 33 (28-398) 27 (22-32) 28 (23-33) 23 (18-28)
enamel-dentin junction 39 (34-45)45 (39-51) 32 (27-37) 35 (40-40)42 (37-48) 66 (61-51) 71 (66- 76) 72 (67-77)
outer 1/3 of dentin 18 (14-22) 21 (16-26) 12 (8-16) 23 (18-28) 15 (11-19) 5(3-7) 1(0-2) 4(2-6)
outer half of dentin 1(0-2) 1(0-2) 0 102 0 1(0-2) 0 0
inner half of dentin 0 0 0 0 0 0 0 0
Preferred type of cavity
preparation?
class Il preparation 32 (27-37) 26 (21-31) 40 (35-46) 31 (26-36) 32 (27-37) 41 (46-47) 19 (15-23) 26 (21-30)
tunnel preparation 46 (40-52)53 (47-59) 36 (31-41) 47 (41-53) 46 (40-52) 37 (32-42) 62 (57-67) 48 (42-54)
saucer-shaped preparation 22 (17-27) 21 (16-26) 24 (17-29) 22 (17-27) 22 (17-27) 22 (17-27) 19 (15-23) 26 (21-31)
The restorative material for
approximal caries lesion?
amalgam 4(2-6) 2(0-4) 8 (5-11) 3(1-5) 5(3-7) 53-7) 5(3-7) 1(0-2)
composite resin 66 (61-51) 72 (67-77) 57 (51-63) 70 (65-75) 65 (60-70) 64 (59-69) 65 (60-70) 72 (67-77)
conventional glass 4(2-6) 4(2-6) 4 (2-6) 4(2-6) 4(2-6) 3(1-5) 3(1-5) 8 (5-11)
jonomer cement
resin modified glass 96-12) 74-10) 11(8-15) 10(7-13)  8(5-11) 7 (4-10) 14 (10-18) 6 (3-9)
jonomer cement
composite resin +glass 17 (13-21) 15 (12-19) 20 (16-24) 13 (9-17) 18 (14-22) 21 (16-26) 13 (9-17) 13 (9-17)

jonomer cement

Although our results illustrate a wide disparity in the man-
agement of carious lesions among Croatian practitioners, it
seems that most of them would intervene at early stages
of carious progression. Similar situation was found among
French private practitioners and both public and private Ira-
nian and Brazilian dentists (18,23-25), as well as in more than
half of dentists in Western Australia and Norway (9,12).

As opposed to this, the majority of dentists in Scandina-
via postponed the operative treatment until caries had
reached the dentin, with younger dentists performing the
operative procedure later (13,14). Younger dentists were
inclined to postpone the operative treatment in our study
as well. Sequential studies demonstrated that dentists in
Norway shifted from early to late restorative treatment
(9,14) most likely because of a decrease in the incidence
and prevalence of caries. Croatian dentists may not have
shifted to later treatment because they did not take this
into account (26). Although, dentists in our earlier pilot
study were more inclined to postpone restorative treat-
ment of approximal caries than dentists in the pres-
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ent study (20), Croatian dentists are still more inclined to
operative dentistry, even though it runs contrary to current
recommendations of a more preventive approach (7).

For the restoration of approximal lesions, more Croatian
dentists preferred tunnel preparation, more conservative
than the conventional class Il preparation. This is similar to
dentists from Split-Dalmatia county in our pilot study (20),
as well as to Norwegian and Swedish dentists (14,15). Only
a small proportion of our dentists chose carious lesions
in the outer half of dentin as an indication for operative
treatment, so tunnel preparation may be a good choice
for smaller lesions (27), especially given the characteris-
tics of the theoretical patient. While dentists younger than
45 years in our sample would choose tunnel preparation,
older dentists would use the traditional class Il technique,
which can be explained by the influence of old cariology
teaching programs based mainly on Black’s approach (28).
The number of dentists who preferred traditional class |l
preparation was higher than the number of those who
preferred a saucer-shaped preparation, similar to the pi-
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lot study results (20). This is despite the fact that saucer-
shaped preparation spares sound dentin and is preferable
to the class Il preparation (29). In Norway, the number of
dentists who chose saucer-shaped preparation techniques
was similar to the number of those who chose traditional
class Il preparation (14), while dentists in France preferred
saucer-shaped preparation to tunnel and class Il prepara-
tion (18).

For approximal cavity restoration, the most frequently cho-
sen material was composite resin. Rather low proportions
of Croatian dentists chose GIC or amalgam. Similar results
were obtained in our pilot study (20); in fact, no dentist
reported using amalgam. Modern dentistry emphasizes
the importance of esthetics in restorative treatment, and
this influences both the patient’s and dentist’s decisions in
treatment planning and selection of restorative material.

Comparisons between the present study and previous
ones should be made with caution, since some of these
were carried out over a decade ago (9-17). For example, a
study from 1999 reported that in Norway a considerable
percentage of dentists chose amalgam as a restorative ma-
terial for caries lesion (14), but the use of amalgam in that
country has been banned since 2008, essentially for envi-
ronmental reasons (30).

In conclusion, the finding that Croatian dentists tend to re-
store approximal caries lesions at an early stage when the
lesion is still confined to the enamel and can be reminer-
alized demonstrates the need for more consistent teach-
ing of cariology and restorative dentistry in dental schools,
with an emphasis on minimally invasive treatment of car-
ies lesions. Our study could be a first step in assessing and
monitoring dental restorative treatment in Croatia, as well
as in the development of guidelines for dentists’education
and the promotion of modern approaches to caries man-
agement.
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