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SUMMARY:
Objective: To compare the success rate between the
one session and two session indirect pulp capping of
asymptomatic pulpitis for 1 year after the treatment was
performed in children with different caries risk.
Material and Methods: The children and the teeth
were selected according to certain criteria for inclusion in
the study. According to that, 72 children with low, moderate
and high caries risk were included and 131 teeth with
asymptomatic pulpitis were treated. The clinical protocols
for indirect pulp capping (IPC) in one session and two
sessions were defined. The review appointments were
performed 6 and 12 months after the treatment using certain
clinical and radiographic criteria which defined success or
post-treatment complications. The results are statistically
analysed using One Sided Exact Two-Proportion Test with
95% Significance level (5% risk of type I error).
Results: The statistical test showed that between the
compared success rates of the one session and two sessions
IPC, on the 6th and 12th month, there wasn’t a significant
difference (p>0.05). This was valid for every one of the
examined groups of patients (p>0. 05). This proves that there
is no difference in the success rates of treatment of pulpitis
in primary teeth using one or two sessions.
Conclusions: The results about the success of
treatment of asymptomatic pulpitis in primary teeth during
one or two sessions have confirmed the results showed in
other current studies. Our study has confirmed (clinically
and radiographically) the success of both techniques and we
have concluded that in children with high caries risk, more
appropriate technique is the one performed in two sessions.
Treatment in one session is recommended in children with
low or moderate caries risk.
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A trend in the contemporary dentistry is
microinvasive approach in operative caries treatment (6, 7).
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The agreed consensus in Bulgaria is to apply a
microinvasive approach – indirect pulp capping (IPC) for
treatment of asymptomatic pulpitis (1). This is the most
common pulpitis in primary teeth. The diagnosis of
asymptomatic pulpitis (reversible pulpitis) is based on actual
clinical, symptomatic and radiographic signs (2, 17, 19).
IPC for pulp treatment is recommended on evidence
based grounds about the defensive abilities of the pulp in
primary teeth (10, 14, 18).
Indirect Pulp Therapy (IPT) is a treatment method,
which aims to protect the pulp from exposure, favourably
affects its inflammation indirectly, and as a result preserves
the vitality of the pulp (2, 14, 17).
Special approach is required in order to protect the
pulp from exposure: initially, removal of the infected dentin
layer by layer and preservation of the remineralised dentin
above the pulp when the cavity is re-opened (stepwise/two
session technique), or removal of the infected dentin and
preservation of a thin layer of demineralised dentin above
the pulp in one session (one session technique) (7, 14). Both
IPC techniques relay on, pulp to be protected by a partially
remineralised overpulpal demineralised dentin (produced by
using Ñà(ÎÍ)2) and reactive dentin formed underneath it.
(3).
For the past few years, IPC in primary teeth has been
studied and discussed a lot to find out if the partially
remaining infected dentin above the pulp which subsequently
remineralises, after few months without symptoms, should
be removed or not, in another words – if the tooth should
be re-opened for additional excavation or the treatment
could be performed in one treatment session (7, 8, 9, 14,
15). To decide which option is the best, microbiological
studies could be very helpful. They show that the bacteria
counts in the carious dentine at the bottom of the cavity
during the two session technique is comparable with the one
of the demineralised dentin layer during the one session
technique (11, 12, 15, 16). No difference of the carious
lesion progression is observed, no matter of the technique
used (16).
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The current trend for minimal invasive approach for
treatment of primary teeth and the facts known by far about
the IPC treatment of teeth with asymptomatic pulpits,
determined the aim of our study: to compare the success rate
between the one session and two session indirect pulp
capping of asymptomatic pulpitis for 1 year after the
treatment was performed in children with different caries
risk.
MATERIAL AND METHODS:
The children and the teeth were selected according
to pre-determined criteria for inclusion in the study.
According to that, 72 children with low, moderate and high
caries risk were included and 131 teeth with asymptomatic
pulpitis were treated.
Criteria for selection of children:
• somatically healthy children aged 4-8 years with the
presence of visually determined deep carious lesion/ lesions
of primary teeth;
• children were divided into basic groups according
to the risk assessment of caries development;
• children with no history of drug and food allergies;
• children with no history of previous or current
spontaneous pain related with carious tooth.
• children who have definitely positive or positive
attitude towards dental treatment.
Criteria for selection of primary tooth/ teeth:
Clinical findings:
• tooth with large cavitated carious lesion and soften
lighter or darker carious dentin without pulp exposure
(closed pulpitis).
• tooth with no evidence of fistula or previously
conducted treatment;
• tooth suitable for restoration with adhesive filling.
Symptoms:
• tooth with no pain symptoms - no night pain and
spontaneous pain;
• pain to cold, sweet and pressure while chewing,
which disappear after removing the irritation may present
Imaging - Diagnostic Bitewing (BW) Radiography
• tooth with carious lesion in the inner third of the
dentin and close to the pulp, without exposure of the pulp
chamber;
• tooth with physiological root resorption up to ½ of
the length of the root / roots;
• tooth with no pathological intrapulpal resorption or
resorption inside the root.
Clinical protocol for implementation of IPC in two
sessions:
Treatment protocol involved a two-stage removal of
carious dentin. The logic of the approach is that after partial
removal of infected dentin (in the first session using machine
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or hand excavator) and placement of Ca (OH)2, the bacteria
counts in carious lesions decreases. Sealing of the cavity
insulates the bacteria from their nutrition source and they
die in the remained infected dentin. During the second
session usually in 2 months we expect the underlying
“affected dentin” to re-mineralise and below it to form a
protective reactive dentin. Upon re-opening of the cavity the
reactive dentin cavity makes the removal of residual carious
dentin easier and safer.
I session:
1. Remove the carious dentin from the cavity walls
and the gingival basis in interproximal defect (a round bur
or excavator could be used).
2. Remove the dentin at the enamel-dentine border
and underneath it, until sound, well-mineralised dentin is
reached and the border is clearly visible.
3. Carefully remove the softest dentin at the bottom
of the cavity with an excavator.
4. After the removal of the carious dentine the dental
pulp could be found very close. Indirect pulp capping with
Ca (OH) 2 should be done.
5. Temporary dressing should be placed, ensuring
sealing of the cavity - ZnO (IRM).
6. The dressing should stay for 2 months.
II Session:
1.Radiograph should be taken in 2 months to check
the newly formed dentin above the pulp (as a result of
remineralisation of demineralised dentin and formation of
protective reactive dentin).
2. The temporary dressing is removed and the cavity
is washed and dried.
3. Inspection of the dentin left over the pulp is
performed.
4. Remove the superficial layer of demineralised
dentine which was left, without removing layers of the
remineralised dentin.
5. New capping with Ca (OH) 2 is placed and
proceed to the final restoration of the tooth. The tooth is
filled with a self-etching adhesive system.
6. In case of Black’s Class II cavity it is mandatory
matrix band (Tofflemire) and matrix strip (Tofflemire
matrix) to be used.
Clinical protocol for implementation of IPC in one
session:
The treatment protocol involved removing of the
infected carious dentin (infected dentin) and only the layer
of demineralised dentin (affected dentin), which is close to
the pulp was left. The pulp side was covered with Ca (OH)
2 material and the tooth was restored.
Implementation of IPC:
1. Application of local anaesthetic (if required);
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2. Isolation with cotton rolls and rubber dam (where
possible);
3. Disclosure of carious lesions and removal of the
infected carious dentin throughout the cavity (walls, EDB,
gingival bottom). Only where the pulp wall is, a compromise
is made and a thin layer of demineralised dentin that protects
the pulp from disclosure could be retained;
4. Wash the cavity with saline and dry;
5. Cover the pulp wall with Ca (OH) 2 preparation Dycal (Densply)
6. The tooth is filled with a self-etching adhesive
compomer system;
7. In case of Black’s Class II cavity it is mandatory
matrix band (Tofflemire) and matrix strip (Tofflemire
matrix) to be used.

Results assessment 6 and 12 months after
treatment:
- Treatment was considered successful when clinical
and radiographic characteristics were positive. Those cases
were kept under review for the next 6 months.
- Treatment was considered failed when as a result
the treatment protocol was changed or the tooth was
extracted. Those cases were not reviewed.

Review:
Clinical and radiographic reviews were performed in
6 and 12 months after treatment. The presence or absence
of pain in the treated tooth was recorded.. The integrity of
filling - preserved or impaired was assessed. Analysis of the
X-ray image of the tooth with the treatment was performed:
presence of protective reactive dentin layer on the 6. month;
presence of thickness of protective reactive dentin layer on
the 12. month; presence of resorption in furcation areas and
roots; obliteration of the root/roots;

RESULTS:
Table 1 shows the number of treated primary teeth 131 with asymptomatic pulpitis (reversible pulpitis)
distributed in groups - 24 children with low, moderate and
high caries risk. After 6 and 12 months the teeth that meet
the criteria for successfully conducted indirect pulp capping
were evaluated. The success rate is presented in percentage
to the number of teeth treated in the group.

For statistical analysis of the results we applied One
Sided Exact Two-Proportion Test (with 95% Significance
level, 5% risk of type I error). The zero hypothesis is that
the proportions of success in 2 session method are bigger
than the proportions of success in 1 – session method, in
other words, treatment in two sessions is better.

Table 1. Results of success, 6 and 12 months after indirect pulp therapy (in one or two sessions) of asymptomatic
pulpitis in primary teeth.
Type of
treatment

Treatment in 1 session

Number Number
Risk
of children of teeth
groups
treated
treated
Low risk
24
24
Moderate risk
24
49

High risk

24

58

Total

72

131

N of teeth 6 m.%
at the
success
beginning rates
12
100%
26
92%
*1
**1
28
86%
*2
**2
66
91%

Treatment in 2 sessions

12 m.% N of teeth
success
at the
rates beginning
100%
12
92%
23

82%

30

89%

65

One Sided Exact
Two-Proportion
Test (ð)

6 m.%
success
rates
100%
96%
*1

12 m. %
success
rates
100%
96%

6m
0.313

12 m
0.313

93%
*1
**1
95%

90%

0.171

0.193

91%

0.156

0.396

* cases with complications ** failed to attend the review appointment
The statistical test that was used showed that between
the compared success rates of one session and two session
IPC, on the 6th and 12th month, there wasn’t a significant
difference (p>0.05). This was valid for every one of the
examined groups of patients (p>0. 05) (see fig. 1). In
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patients with low risk we achieved 100 % success rate, no
difference between the compared groups and the test can not
be conducted, but the conclusion is the same. This proves
that there is no difference in the success rates of treatment
of pulpitis in primary teeth using one or two sessions.
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Fig. 1. Results of success of indirect pulp therapy for
treatment of asymptomatic pulpitis in primary molars.

For the group of children with moderate caries risk
the difference in success rates (on the 6. and 12. month) in
1 session and 2 session indirect treatment is statistically
insignificant (p> 0.05), with a slightly higher rate of success
in 2 session approach (96% to 92%). In the same group of
patients treated in 1 session approach there was one tooth
with complication (pulpotomy was performed) and one case
that failed to attend the review appointment, while the teeth
treated in 2 session approach there was only one tooth with
complication (pulpotomy was performed). All results were
found at review appointment on the 6. month. The other
teeth reviewed at the end of the first year met the clinical
and radiographic criteria for successful indirect pulp therapy.
This result indicates that indirect pulp therapy in one session
or in two sessions are equally appropriate methods of
treatment in primary teeth in children with moderate risk of
developing caries. In the group of children with high risk
of developing caries the difference in success rates (on the
6. and 12. month) in 1 session and 2 session IPC is
statistically insignificant (p> 0.05), but with overweight of
success rate in 2 session approach - (93% to 86% in six
months), and (90% to 82% in 12 months) (see high risk on
Table 1 and Fig.1).
When the teeth were treated in 1 session approach
there were two teeth with complication (pulpotomy was
performed) and two cases failed to attend the review
appointment, while the teeth treated in teeth in 2 sessions,
only 1 tooth developed complications and 1 case failed to
attend the review appointment. From the results we can
conclude that indirect pulp therapy – 1 session or 2 session
approach are equally appropriate in a group of children with
high risk of developing caries and both have relatively high
success rates.
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DISCUSSION:
The results about the success rates (confirmed
clinically and radiographically) of treatment of asymptomatic
pulpitis in primary teeth during one or two sessions have
confirmed the experience of other current researchers (11, 13,
14, 15). We couldn’t find in the available literature a
comparative study about the success rates between the two
techniques in children with different caries risk. This is a fact
that contributes to the originality of our study. Our clinical
experience and the observation over the application of the two
techniques of indirect pulp capping for treatment of
asymptomatic pulpitis, have formed our opinion that in
children with low caries risk, the two techniques are equally
appropriate and no complications are to be expected. In
children with moderate caries risk, again the two techniques
are appropriate, with slightly higher success rate of 2 session
method. In this group we observed also the same number of
cases in which the treatment was not successful (there were
complications), which were reported within the first few
months. This failure could be explained with diagnostic
mistake. In children with high caries risk, more appropriate
technique is the one performed in two sessions, it shows
reduced risk of complications, compare to higher risk of
complications in 1 session technique, which were reported
within the first few months after the treatment. Again, the
complications could be explained with wrongly diagnosed
asymptomatic pulpitis. The results could be explained also
with the fact that in children with high caries risk the bacteria
counts generally are greater, oral environment has proven to
be more aggressive and the number of carious lesions is
bigger. Most likely the 2 session approach would be more
friendly to the patient and would give a chance the patient to
be reviewed by a clinician for longer period of time.
CONCLUSION:
1. In children with low and moderate caries risk for
the treatment of asymptomatic pulpitis we recommend one
session technique of IPC. We share the opinion of other
researchers that the one-session IPC is less risky in terms
of cavity sealing, has high success rate (100% in children
with low risk and 92% in children with moderate risk) and
saves time for clinicians and patients.
2. In children with high caries risk we recommend
accuracy in diagnostic of asymptomatic pulpitis. When such
a diagnosis present, the teeth could be treated in 2 session
technique of IPC. Two session approach has higher success
rate (90%), is more friendly for the patient and give a chance
the patient to be reviewed by a clinician for longer period
of time.
Our study showed that indirect pulp therapy in
primary teeth with asymptomatic pulpitis has high success
rate and could be recommended in dental practice as a
modern method of microinvasive treatment of primary teeth.
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