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SUMMARY
Objective: The purpose of the trial is to compara-

tively analyze an electronic, pressure-calibrated probe third
generation Parometer (Orange) and a standard, manual
measurement probe WHO 621 (C type) in the context of
taking periodontal variables when assessing periodontal
status in childhood.

 Materials and methods: The subject of the study
were 28 children aged between 12 and 14 years (12 boys
and 16 girls). All patients were clinically examined, and
the data were recorded on a specially prepared card. The
recorded clinical variables contain: Assessment of oral hy-
giene habits (type of toothbrush, frequency of brushing);
OHI as per Green Vermillion; Registration of dental status;
Depth of gingival sulcus (on all teeth) with both types of
probes; BOP (bleeding on probing), percentage of bleed-
ing units with both types of probes; Taking into account
the complete time needed to take the findings and the sen-
sation of pain experienced by a digital rank scale during
probing.

Results and conclusion: The average depth of
gingival sulcus measured with a mechanical periodontal
probe was 1.62 mm, and with an electronic one - 1.38 mm
(p <0.05). Values for BOP with both types of probes showed
an average of 0.30 ± 0.29, which is 30% of all bleeding
units examined (p> 0.05). The time for recording the peri-
odontal indices with both probes is, on average, 10 min-
utes. In both probes, the discomfort of about grade 4 was
observed according to the ranking scale used to read sen-
sitivity (p <0.05). There is a more pronounced sensitivity
when using an electronic periodontal probe.

Keywords: Gingivitis, gingival sulcus, periodontal
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INTRODUCTION
Periodontal pathology in children 12-14 years of

age depends on the dynamics of periodontal status asso-
ciated with the dental eruption, as well as on the oral hy-
giene habits of children during puberty [1]. Assessing the
condition of the periodontium in childhood is a priority
for pediatric dentists in order to prevent the early onset
or aggravation of gingival inflammation. The golden

standard in assessing the risk of periodontal diseases and
recording periodontal status is periodontal probing, the
improper performance of which is defined as one of the
ten most common causes of failure in dental practice [2].
These errors can be the result of the type of probe used,
the accuracy of the reading, the angulation of the probe
itself, anatomical variations in the condition of the
gingival structures themselves, the presence of inflamma-
tion, as well as errors in the transfer of the results and the
operator’s experience.

Pihlstrom [3] classifies the probes into 3 genera-
tions: 1st generation: conventional manual probes; II gen-
eration: probes with controlled constant pressure force;
3rd generation: computer-associated constant pressure
probes.

Studies show that electronic probes measure the
anatomical base of the periodontal pocket, which is why
the data obtained exceed those obtained with first-gen-
eration probes by an average of 1.58 mm [4]. The main
disadvantage of these probes is the lack of tactile sensi-
tivity during the assessment.

The main challenge when working with children is
their fear, mainly related to pain, which is associated with
visits to dental offices. In this regard, the assessment of
the duration and discomfort during probing is an impor-
tant factor contributing to building trust and cooperation
with adolescents. Sensitivity during probing varies ac-
cording to the group of teeth being examined, with the
upper incisors being the most sensitive in probing, while
in molars, it is significantly lower [5,6].

Another challenge when working with adolescents
is the lack of sufficient patience required to perform ac-
curate periodontal diagnostics. Reducing the time to as-
sess periodontal status is essential for both clinicians and
young patients.

AIM
A comparative analysis of the assessment of peri-

odontal status in childhood with two methods of probing
- with electronic periodontal probe third generation
Parometer (Orange) and standard mechanical periodon-
tal probe WHO 621 (type C).
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MATERIAL AND METHODS
The subject of the study were 28 children aged be-

tween 12 and 14 years (12 boys and 16 girls), selected
according to the following criteria

- Absence of systemic risk factors for periodontal
pathology.

- BOP over 10% of bleeding units;
- A completed informed consent form of both par-

ents to participate in the research approved by the Re-
search Ethics Committee with protocol No.12 /
14.05.2020;

Methodology
All patients were clinically examined, and the data

were recorded on a specially prepared card. The clinical
study was performed in a dental office according to the 4
levels for assessment of periodontal status and risk of peri-
odontal pathology, accepted in the department PDM-
FDM-MU Sofia, taking into account the duration of the
process of establishing periodontal indices and assess-
ment of subjective sensation of discomfort during prob-
ing.

The following were performed on each child: first
level: lack of anamnestic data for risk of periodontal pa-
thology and assessment of oral hygiene habits (type of
toothbrush, frequency of brushing); second level: OHI per

Green Vermillion; third level: registration of dental sta-
tus, presence of orthodontic anomalies and other exist-
ing risk factors; fourth level: depth of gingival sulcus (on
all teeth) with both types of probes; BOP (bleeding on
probing), percentage of bleeding units with both types of
probes;

The study was conducted by one examiner in two
visits for each child. An electronic probe study (Parometer)
was performed on the first visit. The next day, the child
was examined again by performing an identical examina-
tion using a mechanical periodontal probe.

Probing methodology
The method of examination of gingival sulcus

depth includes probing all completely erupted permanent
teeth at  four points:  distovestibular,  vestibular,
mediovestibular and lingual. From the obtained results,
the arithmetic means value for each tooth is calculated.
Gingival inflammation is objectified by examining pro-
voked gingival bleeding (BOP index) at the same points,
calculating the percentage of bleeding units (points) of
all probed units.

First visit
The measurement of the depth of the gingival sul-

cus at the first visit was performed using a third-genera-
tion electronic probe Parometer (Orange) (Fig. 1).

The electronic probe has a display on which the
number of the examined tooth, the probing point and the
measured depth of the gingival sulcus in mm are visual-
ized. Each probing is accompanied by an audible alarm
announcing the data displayed on the screen. The probe
has an elastic tip that ends with a ball on top (diameter
of the ball 0.5 mm). At the end of the study, the probe is
positioned in its docking station, and the examination
data are transferred to the patient’s file, and all examined
indices are calculated automatically.

Second visit
A WHO 621 mechanical periodontal probe (type C)

was used on the second visit to perform the same study.
The probe has the following characteristics: It is

graduated at intervals in the direction from the top 3.5,

2.0, 3.0, 3.0 and has a total length of 11.5 mm; The work-
ing tip has a ball with a diameter of 0.5 mm; The tip of
the probe is rigid; The probe has a color coding between
3.5 and 5.5 mm;

The use of a mechanical periodontal probe involves
reading the same probing points to determine gingival
sulcus depth and provoked bleeding. The data is regis-
tered with the help of a dental assistant, who records it
on the patient’s card.

Methodology for assessment of discomfort and
duration of probing

The measurement of the sensation of discomfort
during probing was performed using a digital scale from
0 to 10, where 0 is no pain, 5 is moderate pain, and 10 is
very severe pain [7].

Fig. 1. Electronic periodontal probe Parometer (Orange) and specialized software
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A stopwatch from a mobile application was used
to estimate the duration of the procedure. The applica-
tion was started immediately before determining the depth
of the gingival sulcus and stopped after entering the data
on provoked bleeding of all examined teeth.

SPSS Windows, version 19.0, was used for statisti-
cal data processing.

RESULTS
1. Dental status (DMF -T + t) and oral hygiene of

the examined children
The total number of decayed, missed and filled teeth

in all 28 examined children was 176. Of these, 41% (72)
were carious lesions, and the remaining 59% (104) were
fillings. The average number of teeth affected by caries in
the examined children DMF (T + t) is 6 teeth per child.

The following table presents the oral - hygienic sta-
tus of the children (Table 1)

The table shows that the average value of OHI is
1.21, which shows satisfactory oral hygiene. There is a ten-
dency for the values of the index to decrease with age, with
the highest value being found in 12-year-olds with a pro-
gressive decrease in 13- and 14-year-olds. Oral hygiene
habits show that about 1/3 of children brush their teeth
only in the morning, and the remaining 2/3 twice a day.

Table 1. Distribution of mean value of oral hygiene index and frequency of brushing according to age

The table shows that with age, the percentage of children
applying their oral hygiene habits twice a day increases.

2. Depth of gingival sulcus with a mechanical and
electronic periodontal probe

The following table shows the average value of
gingival sulcus depth measured with a mechanical and an
electronic periodontal probe (Table 2).

The tables show that the average depth of the
gingival sulcus is in the range of 2.0-3.0 mm. in children
and adults. Measured with a mechanical periodontal
probe, it averaged about 1.62 mm, while the same meas-
urement with an electronic periodontal probe gave val-
ues of 1.38 mm, which is approximately 0.25 mm less than
the average probing depth (p <0.05).

3. Comparative study of provoked gingival bleed-
ing (BOP index) with mechanical and electronic peri-
odontal probes

The following table shows the distribution of
bleeding units in provoked gingival bleeding (BOP in-
dex) by probing with a mechanical and electronic probe
(Table 3).

Table 2. Mean depth of gingival sulcus according to the probe used

N OHI Frequency of brushing

child
Mean ± SD

Twice a day Only in the morning

Age  n % n %

12 years old 10 1,29 ± 0,28 4 40 6 60

13 years old 12 1,19 ± 0,35 8 66,7 4 33,3

14 years old 6 1,11 ± 0,17 6 100 0 0

Total 28 1,21 ± 0,29 18 64,3 10 35,7

ANOVA  T= 0.767  p= 0.475
Contingency Coefficient= 0,418

Sig=0,052

Table 3. Mean values of bleeding units by BOP index examined with a mechanical and electronic probe

N Mean ± SD Paired Samples Test

Type of probe bleeding units bleeding units

Mechanical probe 3136 0.29±0.32 T= -1.794    p= 0.073

Electronic probe 3136 0.31±0.27

N Mean ± SD
Paired Samples Test

Type of probe teeth mm

Mechanical probe 784 1.622±0.510
T= 13.004    p<0.05

Electronic probe 784 1.383±0.546
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When probing with a mechanical periodontal probe,
the mean value of the bleeding units is 0.29 ± 0.31, which
is 29% of all probed points. The mean value of bleeding
units by the electronic probe was 0.31 ± 0.27, which is 31%
of all examined points (p> 0.05).

4. Comparative study of the duration of periodon-
tal examination with mechanical and electronic peri-
odontal probes

The following table shows the time required to per-
form the periodontal examination with the two types of peri-
odontal probes (Table 4).

The table shows that the time for examination of
gingival sulcus depth and provoked bleeding with differ-
ent types of probes is approximately the same and takes
about 10 minutes (p> 0.05).

5. Comparative study of probing discomfort with
mechanical and electronic periodontal probes

The following table shows the discomfort experi-
enced by patients during periodontal probing according to
the numerical scale used from 0 to 10 (Table 5).

The table shows that in both probes, there was dis-
comfort slightly below the average of 5, which is below
the average level according to the ranking scale used to
read sensitivity. There was a more pronounced sensitivity
when using an electronic periodontal probe with half a unit
of the scale of discomfort (p <0.05).

DISCUSSION
Early diagnostics of deviations from the norm for

periodontal status in children and adolescents is a priority
in pediatric periodontology. This requires targeted research
and the use of methods that are as accurate as possible in
terms of gingival health parameters and minimally inva-
sive as a procedure.

According to our study, the values   determining the
depth of the gingival sulcus incompletely erupted teeth are
close to the values   for the norm in adults and are on aver-
age about 1.5 mm. These results correlate with those ob-
tained in our previous study on a larger number of cases in
connection with the development of clinical criteria for the
assessment of periodontitis in children and adolescents [8].
There are other studies in the literature proving that the
depth of the gingival sulcus in the course of dental erup-
tion undergoes significant changes, and the periodontium
stabilizes well after the teeth are in occlusion [9, 10, 11].

The comparative analysis between the two types of
periodontal probes shows a greater depth of the gingival
sulcus when probing with a mechanical probe - over 1.6

mm compared to an electronic probe - 1.38 mm. Probably
the higher values   are due to the more voluminous and
rigid tip of the mechanical probe, which leads to the more
difficult introduction into the gingival sulcus.  On the
other hand, this could increase the unconscious pressure
from the examiner, which results in a correspondingly more
aggressive probing. Similar results are cited by other re-
searchers comparing the two types of probes. According to
them, the elastic and thin tip of the electronic probe pro-
vides a better opportunity to locate the bottom of the
gingival sulcus, as well as more accurately follow the
curves of the root surface [12]. According to other authors,
the values obtained by probing with an electronic probe
are considered equivalent to those obtained by probing
with a mechanical periodontal probe [13, 14].

Provoked gingival bleeding is accepted as the first
sign of gingival inflammation by a number of authors [15,
16, 17]. According to the current classification of periodon-
tal diseases, plaque-associated gingivitis is defined as one
in which provoked bleeding is detected in more than 10%
of bleeding units. Our study found no differences in the
values for provoked bleeding when using different types
of probes, and in both cases, there are about 30% bleeding
units in the studied children. Contrary to these results, Ger-
man authors found that values for provoked bleeding were
higher when using a mechanical periodontal probe [12].
Accurate performance of the probing procedure requires
approximately 10 minutes for both types of periodontal

Table 4. Mean duration of periodontal probing

Table 5. Discomfort when probing with mechanical and electronic periodontal probes

Duration of periodontal
probing in min. Paired Samples Test

Type of probe Mean ± SD

Mechanical probe 9.57±1.874
T=0.212   p=0.834

Electronic probe 9.50±0.638

Discomfort when probing Paired Samples Test

Type of probe Mean ± SD

Mechanical probe 3.43±1.752 T= 2.169    p < 0.05

Electronic probe 4.07±1.741
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In a comparative study of the two types of probes,
we found that the discomfort was moderate, being greater
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to these results, other authors have found reduced discom-
fort when using an electronic probe [12]. Probably this is
due to the fear perceptions of children at the sight of the
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CONCLUSIONS
1. The use of a mechanical periodontal probe shows

higher values for depth of gingival sulcus-1.62mm com-

pared to electronic probe-1.38mm.
2. No differences were found between the two types

of probes in terms of provoked gingival bleeding.
3. The time required for conducting the periodontal

examination with the two types of probes is identical - 10
minutes.

4. The discomfort of probing is more significant with
the use of an electronic periodontal probe.
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