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ABSTRACT
Introduction:  The expanded indications for the us-

ing a dental operating microscope (DOM) in pediatric den-
tistry with minimal intervention include an application for
the microscope in discovering specific, clinical criteria for
the differential diagnosing of pulpitis, requiring different
medical approaches.

Aim: To study the application of magnifying tech-
nology with a DOM in the diagnosis of asymptomatic closed
pulpitis in primary molars

Material and methods: Subject of the study were
40 primary molars (19 first and 21-second molars) of chil-
dren (20 girls and 20 boys) at the ages of 4-7, with cavi-
tated carious lesions in the dentine. The visual clinical di-
agnosis was carried out by simple visual inspection and
also with the use of magnifying technology DOM (Semorr
DOM3000E) at a magnification factor of 8, 16 and 23.3 in
accordance with a standardized methodology. An assess-
ment of the carious dentine, with and without DOM, was
made. The visual-tactile method of Bjorndal was used.

Results: The use of DOM in the course of diagnosis
contributes to a more detailed and precise assessment of
the size of the carious lesions, which is an important diag-
nostic criterion. The use of magnifying technology is an
excellent tool for making a precise differential diagnosis
between deep dentine caries and asymptomatic pulpitis.
When using a DOM, there is a greater diversity of the col-
ours and nuances of the carious dentine, with lighter shades
being predominant, which is an indicator of predominantly
faster development of the carious lesion.

Keywords: dental operating microscope, reversible
pulpitis, minimally invasive dentistry,

In recent years, new high-tech diagnostic tools and
methods have gained ground in the sphere of dental medi-
cine, which gives the opportunity for applying the princi-
ples of minimal intervention treatment [1, 2]. In this regard,
the use of magnifying tools has revolutionized dental prac-
tice and ushered in advancement from the conventional
methods of macrodental medicine to the high-precision
microdental medicine – the minimally invasive approach,
through the use of optical magnifying tools. The micro-
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assisted, precise dental medicine has proven clinical suc-
cesses and has been adopted as the new standard in dental
treatment. This key piece of technology marks a change in
the present and future tendencies of dental diagnostics, in-
cluding those of pediatric dental medicine [3, 4, 5].

The expanded indications for the application of the
dental operating microscope (DOM) in pediatric dentistry
with minimal intervention include an application for the mi-
croscope in discovering specific, clinical criteria for the dif-
ferential diagnosing of pulpitis, requiring different medical
approaches. DOM makes it possible to examine and photo-
document the anatomical characteristics of primary molars
in a clinical environment, and it also enables a more precise
diagnosing of asymptomatic pulpitis in primary teeth [1,3,4].

In differential diagnostics between deep dentin car-
ies and reversible pulpitis, dental practitioners rely prima-
rily on visual clinical criteria. According to some authors,
changes in the pulp can be observed as soon as the deep
caries stage, characteristic of reversible pulpitis, and the
lack of clinical symptoms is no indication of a lack of pulp
pathology. In publications by said authors, they support
the thesis that a deep carious lesion could be associated
with an asymptomatic inflammation of the pulp [5, 6, 7, 8,
9]. Its size and positioning in relation to the affected, ad-
jacent tubercles are the only clinical criteria for differenti-
ating between asymptomatic pulpitis from a deep dentinal
caries.

Such a diagnostic method requires the best possible
visibility and magnification for identifying the specific
visual clinical criteria of the carious lesion when it is sus-
pected that it might be an asymptomatic pulpitis lesion.

Aim
To study the application of magnifying technology

with a dental operating microscope (DOM) in the diagno-
sis of asymptomatic closed pulpitis in primary molars.

Tasks:
1. To provide a clinical diagnosis of asymptomatic

closed pulpitis in primary molars with and without the use
of a DOM

2. To provide a description of carious dentine in
asymptomatic pulpitis in primary molars with and without
the use of a DOM.
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MATERIALS
The subject of the study was cavitated carious den-

tine lesions of 40 primary molars (19 first and 21-second
molars) in 40 healthy children between the ages of four and
seven. Children were included in the study only after a de-
tailed explanation to their parents regarding the aims of
the study and the treatment methods and after receiving
their informed written consent. We had received ethical ap-
proval from KENIMUS – Ethical commission of Medical
University of Sofia – 24/07.12.2018. The visual clinical
diagnosis was carried out by simple visual inspection and
also with the use of magnifying technology DOM (Semorr
DOM3000E) at a magnification factor of 8, 16 and 23.3 in
accordance with a standardized methodology, described
below, and precise photo-documentation. The data regard-
ing each tooth were put down in a medical card that was
developed specifically for the purposes of the study.

METHODS
- Clinical methods for the diagnosis of asymptomatic

closed pulpitis
The primary molars had large cavitated dentine cari-

ous lesions, diagnosed after a conventional clinical exami-
nation. In order for them to be included in the study, they
had to comply with the following clinical criteria:

- lack of spontaneous pain and night pain;
- a large dentine carious lesion – occlusal or

approximal;
- lack of reddening or pain during palpation of the

adjacent gingiva;
- lack of pulp communication;
- lack of pain during percussion;
The size, localization, consistency and colour of the

carious dentine were determined for each of the carious le-
sions. At the second stage of the study, all of the carious
lesions were diagnosed with and without DOM (8x, 16x,
and 23.3x), according to the specialized criteria for asymp-
tomatic pulpitis.

- Diagnostic criteria for assessing the size of the
carious lesions

Assessment of the size of the carious lesions, in re-
lation to their localization, was carried out according to
the criteria described in table 1.

- Visual-tactile criteria for dentine assessment
The visual-tactile characteristics of the carious den-

tine were registered through a simple visual inspection and
with DOM, with three degrees of magnification – 8x, 16x
and 23.3x. The visual-tactile method of Bjorndal was used
[10].

The SPSS (version 19, SPSS Inc., USA) was used for
the statistical processing of the results. A 95% confidence
interval (p<0.05) was chosen as a level of significance at

which the null hypothesis is rejected.

RESULTS
1. Visual clinical diagnosis with and without the use

of DOM of the primary molars studied
The size of the carious lesions was determined clini-

cally with and without the use of DOM. The results are pre-
sented in table 2 and table 3.

Table 2. Size of the carious lesions in relation to their localization – assessment without DOM

occlusal approximal

N % ± sp N % ± sp

Code 1 4 25 ± 10.83 4 16.7 ± 7.61 T=0.63  p>0.05

Code 2 12 75 ± 10.83 20 83.3 ± 7.61 T=0.63  p>0.05

total 16 100% 24 100%

T= 3.17    p<0.05 T= 6.20     p<0.05

Code 1 -  visual clinical data of carious lesion D3b
Code 2 – visual clinical data of carious lesion D4 (asymptomatic closed pulpitis)

Table 1. Clinical visual criteria for assessing the size of the carious lesions, in relation to their localization

- the contours of the lesion reach the middle of
the distance between the deepest point of the fis-
sure and the top of the cusp;
- presence of a cusp destroyed by caries;

Carious lesion D3b – code 1 Carious lesion D4 –asymptomatic closed
pulpitis– code 2

Occlusal
localization

- the contours of the lesion do not reach the mid-
dle of the distance between the deepest point
of the fissure and the top of the cusp;
- lack of cusp destruction due to caries;

Approximal
localization

- up to or more than 2/3 of the approximal sur-
face is affected;
- cusp is affected or destroyed due to caries;

- up to 1/3 of the approximal surface is affected;
- the adjacent cusp remains unaffected;
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In the clinical assessment, without the use of mag-
nification tools, 75% of the occlusal and 83.3% of the
approximal lesions show clinical indications of asympto-
matic pulpitis (p<0.05, table 2).When DOM was used with
an 8x degree of magnification, all 40 carious lesions
showed visual clinical indications of asymptomatic

pulpitis. The assessment was carried out according to the
criteria described in the Methods.

Table 3 shows the clinical diagnoses of the carious
lesions, made through a simple visual inspection and with
DOM.

Table 3. Comparison of the clinical diagnoses, made with and without a microscope

Code 1 Code 2 total

N % ± sp N % ± sp N 100%

Without DOM 8 20.0 ± 6.32 32 80.0 ± 6.32 40 100%

DOM – 8x magnification 0 0 ± 0 40 100 ± 0 40 100%

T= 3.16    p<0.05

Code 1 -  visual clinical data of carious lesion D3b
Code 2 – visual clinical data of carious lesion D4 (asymptomatic closed pulpitis)

The data shows that there is a discrepancy in 20% of the diagnosed carious lesions between the diagnoses made
with and without DOM (p<0.05, table 3).The results demonstrate the greater precision and accuracy in the differential
diagnosis between the deep carious lesion and asymptomatic pulpitis, when using magnifying technology.

Fig. 1. A photo – maxillary second primary molar with clinical indications of asymptomatic closed pulpitis. An
undermining and a change in the enamel’s transparency are present, as well as underlying carious dentine, with the
lesion surpassing the middle between the lowest point of the fissure and the top of the cusp.

With DOM 8x magnification

2. Description of the carious dentin with and with-
out DOM

• Consistency of the carious dentine
The consistency of the carious dentine of the asymp-

tomatic pulpitis, registered in this study, was assessed
through the visual-tactile method, without the help of mag-
nifying technology. The results are presented in Table 4.

Without microscope
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Table 4. Consistency of the carious dentine according to the lesion’s localization

     consistency Very soft Soft total

localization N % ± sp N % ± sp N 100%

Occlusal 12 75.0 ± 10.83 4 25.0 ± 10.83 16 100% T=3.27   p<0.05

Approximal 20 83.3 ± 7.61 4 16.7 ± 7.61 24 100% T=6.20   p<0.05

T=0.63    p>0.05 T=0.63   p>0.05

Pearson Chi-Square  = 0.417    Sig = 0.519

The consistency of the carious dentine is predominantly very soft in the lesions, suspected of being pulpitis with
occlusal and approximal localization (p<0.05, table 4).

• Colour of the carious dentine
A comparison of the colour of the carious dentine was made, which was clinically registered both with and with-

out the use of a DOM, with 8x, 16x and 23.3x degrees of magnification. The results are presented in Table 5.

Lighter shades of the carious dentine (dark-yellow)
can be observed during the clinical assessment with DOM
in 1/4 of the cases. When examined without a microscope,
those cases were predominantly assessed to be with light-
brown carious dentine (table 5).The results show that there
are no observable differences in the registered colour of the
carious dentine between the various degrees of magnifica-
tion of the microscope (p>0.05, table 5). This conclusion
indicates that observation with an 8x DOM magnification
is perfectly sufficient to fully realize its diagnostic poten-
tial in regard to a more precise diagnosis of the extent of
the progression of the carious lesion, its proximity to the
pulp and its involvement in the inflammatory process of
the primary molars.

The colour of the carious dentine, as a diagnostic
criterion, is an indicator for the speed of development of
the carious destruction, which reflects on the defence re-
action of the pulp-dentine complex. The possibility for a
more accurate assessment of the nuance of the carious den-
tine when using a DOM assist in the making of a more ac-
curate diagnosis.

DISCUSSION
Determining the degree of involvement of the pulp

in the inflammatory process is a key, but also a difficult
stage in the process of diagnosing pulpitis in primary mo-

lars [11, 12]. The diagnosis requires a targeted case his-
tory, a thorough clinical examination, paraclinical tests and
more. The size and localization of the carious lesion are of
some the important clinical criteria during the course of
the differential diagnosis between deep dentine caries and
asymptomatic pulpitis. In early childhood, the opportunity
for a precise and accurate clinical assessment is crucial, as
the case history, subjective information and thermal test-
ing during a clinical examination are not always an avail-
able and reliable source of information [11, 12].

In the clinical practice, there exist various methods
for diagnosing the changes, accompanying the progression
of the carious lesion, that employ visible light, fluores-
cence, x-ray images and others. Several studies in the sci-
entific literature show that the use of fluorescence increases
the possibility for a correct diagnosis and that it best ob-
jectives and describes the condition of the carious dentine
in the presence of cavitated lesions [13, 14, 15]. Accord-
ing to other authors, fluorescence aids in the process of
making a clinical decision during the course of diagnos-
ing, but gives no significant advantage over a visual ex-
amination or x-ray images [16, 17]. Research from our team
and other authors shows that fluorescent control during the
course of excavation makes it possible to carry out a pre-
cise and minimally invasive selective excavation during
the course of treatment of deep dentine lesions of perma-

Table 5. Dentine colour assessment with and without the use of DOM with 8x, 16x and 23.3x degrees of magnifi-
cation

Colour Dark-brown (1) Light-brown (2) Dark-yellow (3) Lesions total

N % ± sp N % ± sp N % ± sp N 100%

No microscope 17 42.5 ± 7.82 23 57.5 ± 7.82 0 0 ± 0 40 100%

Magnification – 8x 14 35.0 ± 7.54 16 40.0 ± 7.75 10 25.0 ± 6.85 40 100%

Magnification – 16x 14 35.0 ± 7.54 16 40.0 ± 7.75 10 25.0 ± 6.85 40 100%

Magnification – 23.3x 14 35.0 ± 7.54 16 40.0 ± 7.75 10 25.0 ± 6.85 40 100%

T= 0.690    p>0.05 T1,2= 1.590    p>0.05

       Pearson Chi Square  = 18.919   Sig = 0.000
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nent teeth and of biological treatment of asymptomatic
pulpitis of primary molars [19, 20].

This study established that in 20% of the diagnosed
carious lesion, there is a discrepancy between the diagno-
sis with and without DOM. The results showed that the use
of DOM during clinical examinations gives more accurate
information regarding the size and extent of the lesion, as
well as the possibility for more precisely determining its
outer borders (p<0.05, table 3). When examining with a
DOM, diagnosis is more precise, and all examined lesions
in the dentine showed clinical characteristics of asympto-
matic closed pulpitis, in relation to the size, location and
the affecting of the adjacent cusp. The use of magnifying
technology gives the opportunity for detailed visualization
of micro-cavitations, changes in the enamel’s transparency
around the borders of the lesion and fractured enamel edges,
which could be invisible to the naked eye. Having a clear
and precise idea of the scope of the lesion is an important
indicator regarding the degree of progression of the carious
lesion. This fact makes it possible to assess the degree of
involvement of the pulp in the inflammatory process.

The results of this study are basic enough to assume
that the use of DOM at an 8x degree of magnification is
sufficient and gives an opportunity for greater accuracy and
precision, and is complementary to the objective assess-
ment in determining the differential diagnosis between
deep dentine caries and closed asymptomatic pulpitis.

In relation to the colour of the carious dentine, the
results show that predominant are the lighter shades, which
is an indication of a faster progression of the carious proc-
ess and of involvement of the dental pulp (tables 5). The
rapid advancement of the inflammatory process in primary
teeth is further facilitated by their physiological and mor-
phological characteristics – wider dental tubules, thinner
enamel and dentine layers, lower degree of mineralization,
wider and more exposed pulp chamber, which leads to the
rapid involvement of the pulp [21]. Assessment of the
changes in the colour of the dentine is an important diag-
nostic indicator when applying the minimally invasive and
precise approach during biological treatment of asympto-
matic pulpitis in primary teeth [4].

The minimally invasive approach, related to the
treatment of reversible pulpitis, requires a precise and reli-
able diagnosis, which is very crucial in regard to the choice
of the appropriate treatment method and its successful heal-
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ing process. The availability of objective clinical criteria
is of great importance for pediatric patients, especially
when the process affects the primary teeth, where there is
no adequate and plausible objective information to rely on.
Precise diagnostics in cases of asymptomatic closed pulpitis
will make it possible to successfully apply indirect pulp
cupping and to preserve the vitality of the tooth, which in
turn creates the conditions for a successful treatment and
the proper progression of the physiological resorption.

There are studies in the scientific literature on the
importance of using DOM and magnifying technology in
the diagnosis of initial fissure caries in permanent teeth,
but there are no studies, regarding their role in the diagno-
sis of deep carious lesions and asymptomatic pulpitis in
primary teeth [22, 23].The results of this study show that
using a DOM provides an advantage and precision both in
the diagnosis of and the choice of a treatment method for
asymptomatic pulpitis in primary molars.

CONCLUSIONS:
1. The use of a DOM in the course of diagnosis con-

tributes to a more detailed and precise assessment of the
size of the carious lesions, which is an important diagnos-
tic criterion;

2. The use of magnifying technology is an excellent
tool for making a precise differential diagnosis between
deep dentine caries and asymptomatic closed pulpitis;

3. When using a DOM, there is a greater diversity of
the colours and nuances of the carious dentine, with lighter
shades being predominant, which is an indicator of pre-
dominantly faster development of the carious lesion;

4. The more accurate and precise colour description
of the dentine in diagnosis with a DOM gives an opportu-
nity for greater precision in determining the speed of the
carious process;

5. During biological treatment of asymptomatic
closed pulpitis of primary teeth, the use of magnifying tech-
nology - DOM gives the opportunity for a more precise di-
agnosis and choice of treatment method, which is a con-
dition for a successful outcome.
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