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ABSTRACT

Aim of the study: Comparing partial pulpotomy versus
complete pulpotomy in primary molars using three
different materials clinically and radiographically.
Materials and methods: It was conducted on sixty
molars from thirty children 3 to 6 years. The sample of 60
molars was randomly divided into two groups where
group A referred to partial pulpotomy, group B referred to
complete pulpotomy. Both techniques were performed for
each child using the split-mouth technique. In group A,
caries were removed using round bur with removing
2mm of coronal pulp tissues, while in group B, the coronal
pulp tissues were completely excavated with a spoon
excavator. In both groups, the bleeding was controlled
using a moist cotton pellet. Then the medicament was
applied according to the grouping randomization process.
Accordingly, the children were allocated into 3 subgroups;
G1 for Formocresol, G2 for MTA, and G3 for Theracal LC.
This is followed by GI filling and SSC. Clinical and
radiographic assessments were performed at 6, 9, 12, and
15 months. Statistical analysis was conducted using One-
way ANOVA and Chi-square tests. Results: Complete
pulpotomy showed a higher success rate radiographically
and clinically compared to partial pulpotomy without any
statistical significance. Meanwhile, MTA showed the
highest success rate in comparison to Formocresol and
Theracal LC with no detected statistical significance.
Conclusion: The use of complete pulpotomy tends to be
superior over partial pulpotomy, however, the partial
pulpotomy technique could be used as an alternative with
acceptable results. MTA seems to be more successful
compared to other materials.
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INTRODUCTION
Aim

This study was conducted to compare partial pulpotomy versus complete pulpotomy in primary

molars using three different materials clinically and radiographically.
Review of Literature

For decades, there has been a search for the best (safe and effective) ways of managing pulpal
disease due to caries and traumatic pulpal exposure. These efforts have generated different
materials and methods trying to reach the most convenient technique. (1) Primary teeth play an
important role in mastication, phonetics (speech), esthetics and also act as a space maintainer for
permanent teeth. The most important objective of pediatric dentistry treatment is the preservation
of functional primary teeth until natural exfoliation through early and well-indicated pulp
therapies. (2, 3) One of the main reasons that are responsible for the premature loss of primary
teeth is dental caries. (4)

Challenges regarding the best treatment option in primary molars with deep carious lesions that
are free of signs or symptoms have continued over the years. Indirect pulp therapy (IPT), direct
pulp cap (DPC), and pulpotomy are all viable options for treating the pulp in primary teeth with
deep carious lesions according to a recent systematic review and a new American Academy of
Pediatric Dentistry (AAPD) Guideline for vital pulp therapy. (5, 6) Partial Pulpotomy (PP) as a
type of vital pulp therapy also indicated as in young permanent teeth at which pulp exposure

occurs due to caries and the bleeding site can be controlled easily within minutes. (7)

Pulpotomy is a vital pulp therapy for deciduous teeth in which part of the coronal pulp tissue is
surgically removed and a suitable material is placed on the remaining radicular pulp to protect it
from further injury. (8, 9) A pulpotomy is performed in a primary tooth with extensive caries but
without evidence of radicular pathology when caries removal results in a carious or mechanical
pulp exposure. Pulpotomy aims to retain a functional tooth with a vital radicular pulp in the oral

cavity until its exfoliation. (10)

Pulpotomy is one of the most widely accepted clinical procedures for treating deep carious

lesions with exposed pulps in symptom-free primary teeth. The rationale is based on the healing
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ability of the radicular pulp tissue following surgical amputation of the affected or infected
coronal pulp. (11) It can be performed using different techniques including non-
pharmacotherapeutic treatments such as electrosurgery (ES) and laser or pharmacotherapeutic
approaches by dressing the pulp tissue with different medicaments or biological materials such
as Formcresol (FC), glutaraldehyde (GA), ferric sulfate (FS), Calcium Hydroxide Ca(OH),
MTA, Calcium-enriched mixture (CEM) cement, sodium hypochlorite (NaOCI). (11) Other

materials have been also evaluated for pulp cappings such as Biodentin, and Theracal. (12)

Pulpotomy is a minimally invasive procedure whereby the inflamed/diseased pulp tissue is
removed from the coronal pulp chamber of the tooth leaving healthy pulp tissue which is dressed
with a dental biomaterial that maintains pulpal vitality and promotes repair. (13) The procedure
can either be partial (whereby 2-3 mm of the coronal pulp is removed) or complete pulpotomy

(in which the entire coronal pulp is removed). (14)

The objective of complete pulpotomy treatment is to remove coronal inflammatory tissues,
which usually contain microorganisms; therefore, healing is allowed to take place at the entrance
of the root canal with essentially healthy pulp tissue. (15) Although dilute formocresol (1:5
Buckley’s solution) has long been regarded as the gold standard for wound dressing of
pulpotomies primary teeth, other agents can also protect the radicular pulp, promoting healing
and providing good treatment outcomes. The use of formocresol has been questioned because of
its adverse effects, such as potential carcinogenicity, mutagenicity, and cytotoxicity. Moreover,
the major component of formocresol, formaldehyde, might be distributed systemically after

pulpotomies. (16)

Under such circumstances, a partial pulpotomy (PP) should simplify pulpal treatment compared
to a complete pulpotomy. In 1982, Cvek introduced this technique for permanent traumatized
teeth with a complicated crown fracture to preserve the remaining pulp tissue, which involved
removing 2mm of pulp and then dressing the non-inflamed pulp with calcium hydroxide
Ca(OH).. (17) PP is also indicated in young permanent teeth with a carious pulp exposure in
which pulpal bleeding can be controlled within several minutes. (18) In PP, no sizable vessels
are cut, making it easier to control the bleeding and consequently avoid a blood clot between the
wound surface and dressing material. (19) Lower surgical trauma and shorter surgical time are

the other advantages of PP. Partial Pulpotomy also requires a limited occlusal access opening;
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therefore, a more conservative restoration such as composite resin may reduce the need for

aggressive tooth preparation. (17, 20)

Modern pediatric dentistry seeks novel materials that allow the regeneration of the remaining
dental tissues. MTA, developed in the 1990s,(21) is a bioactive silica cement, mainly comprised
of calcium and silicate elements, used for cervical pulpotomies in primary teeth(22, 23); it
presents biocompatibility, satisfactory sealing ability, and capacity for stimulating the repair
process. The purpose of this randomized controlled trial (RCT) study was to evaluate: the
clinical and radiographic success rates of partial pulpotomy compared with pulpotomy using
three different materials.

The objective of the research

To help in building an evidence-based decision for treating primary molars with partial

pulpotomy technique.
MATERIALS AND METHODS
Study design

The study design was a parallel randomized, split-mouth, clinical trial conducted according to
the Consolidated Standards of Reporting Trials (CONSORT) guidelines. (24) This study was
approved by the Ethical Committee of the Faculty of Dentistry, Mansoura University with code
no (M15120219). This research was performed at the University’s Department of Pediatric
Dentistry between February 2019 and October 2021 under clinicaltrials.gov 1D no.
NCT05190783.

Methodology

A total of sixty restorable second primary molars in thirty healthy children with deep carious
lesions were pulpotomies for this study. The clinical inclusion criteria were as follows: no
history of spontaneous or nocturnal pain, no tenderness to percussion or palpation, no swelling,
no mobility, no sinus draining fistulas, teeth with no pulp exposure after caries removal, and no
pulpal bleeding that could not be controlled after amputating 2mm of pulp tissues, the absence of

external or internal root resorption, no widening of the periodontal ligament space, and no apical
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or furcation radiolucencies, as determined by radiography, were adopted as radiographic
inclusion criteria. Before starting treatment, the probable risks and benefits were explained to

parents, and written informed consent for treatment was obtained.
Randomization and grouping

The sample size was estimated based on the previous literature findings and by consulting a
biostatistician. Before treatment, a random sequence generation procedure was performed using
the website www.randomizer.org to obtain a series of randomized real numbers corresponding to
cases one to 30. The total sample of 60 molars was equally and randomly divided into two main
groups where group A referred to partial pulpotomy while group B referred to complete
pulpotomy. Both techniques were performed for each child using the split-mouth technique
where each group included 30 molars. Within each main group (A&B), three different materials
were used including Formocresol (A1, B1), MTA (A2, B2), and Theracal LC (A3, B3), where
each subgroup included 10 molars. Patients with an even number were allocated to scheme one,
while patients with an odd number were allocated to scheme two. Scheme one involved treating
right molars with partial pulpotomy and treating left molars with a complete pulpotomy. In
scheme two, the reverse protocol was applied. The participants and parents were blinded to the

materials used and the methods applied.
Clinical Steps

All treatment procedures were performed using non-pharmacologic behavior guidance
techniques. A pre-operative digital x-ray was taken before treatment to be as a reference
compared with the post-operative one. Study participants received local anesthesia (Articaine,

septodent) then rubber dam isolation was utilized for all teeth in both groups.
(Partial Pulpotomy; PP) Group A:

The pp procedure included the complete removal of caries till exposure occurred. The exposed
surface of the pulp was gently removed using a sterile round diamond bur (Drendel and Zweiling
Diamant GmbH, Lemgo, Germany) and a high-speed, water-cooled handpiece with light hand

pressure. The removal of the pulp did not exceed approximately 2mm. To control bleeding, a
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moist sterile cotton pellet was applied over the site with gentle pressure; hemostasis was

successfully achieved in all cases. (7)

According to materials that were used the following groups were categorized as follows: In
group Az, the exposure site was treated with a cotton pellet dampened with 1:5 dilutions of
formocresol (PERVEST, DenPro, India) for up to 4 minutes. The exposure site was covered with
zinc oxide and eugenol paste (PREVEST, DenPro, India) for hermetic sealing. In group Az, the
exposure site was treated with MTA (MTA-Angelus, Londrina, Paran, Brazil) paste which was
mixed, according to the manufacturer’s directions, at a three-to-one ratio of MTA powder and
sterile water then was placed on the exposure site. Next, a sterile moistened cotton pellet was
applied to the paste with gentle pressure. While in group As, Theracal LC (BISCO Dental,
SCHAUMBURG, IL, USA) was applied on the exposure site. All molars were filled with Gl
(Midfil, PROMEDICA, Neumunster, Germany) followed by coverage with prefabricated
stainless steel crowns (3M ESPE, USA) that cemented with glass ionomer cement (GC Gold,

Tokyo, Japan).
(Complete Pulpotomy) Group B:

This procedure included removal of the carious tooth structure and de-roofing of the pulp
chamber with a round carbide bur with high speed and water spray. The coronal pulp tissues
were removed using a #4 carbide bur with slow speed and a sharp spoon excavator. The pulp
chamber was irrigated with saline and hemostasis of the amputation site was obtained with a
water-dampened cotton pellet. (7)

The following groups were categorized as follow: In group B1, where Formocresol (PERVEST
DenPro, India) was used, while in group B2, MTA (MTA-Angelus, Londrina, Paran, Brazil) was
used and in group B3, Theracal LC (BISCO Dental, USA) was applied. All materials of group B

were applied in the same manner as in group A.

At the end of 6, 9, 12, and 15 months, all teeth were evaluated clinically and radiographically
based on AAPD criteria. Clinical evaluation included four criteria; pain, fistula, tenderness, and
abnormal mobility while radiographic evaluation included five criteria; radiolucency (periapical-
radicular), resorption (internal-external), widening in the periodontal ligament, pulp canal

obliteration (PCO), and permanent crypt involvement.
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Statistical analysis

The Data were gathered and statistically analyzed. Agreement and reliability were calculated as
kappa agreement (95% CI). One-way ANOVA test and Chi-Square test were used for the
analysis of demographic data while Chi-Square test was used for the analysis of radiographic and
clinical data.

RESULTS

The Inter-examiner reliability test, which was assessed in 10 patients examined by two different
examiners, was k equals 0.756 which was a substantial agreement. Intra-examiner reliability,
which was assessed in 10 patients examined on two occasions over a one-week interval, was k

equals 0.988 which was a perfect agreement.

Sixty-five children were screened and 30 (17 boys and 13 girls) met the inclusion criteria. At the
time of treatment, the patient’s ages ranged from 3 to 6 years old with the mean age of the
studied groups being 5 years. Since the split-mouth method was used in this trial, no differences

were detected between the two groups in terms of gender distribution and age.
At 6 and 9 months follow up

Clinical assessment revealed 100 % success in all subgroups, meanwhile, the radiographic
assessment showed one molar with furcation radiolucency in group A: with a 90% success rate

at 9 months.
At 12 months follow up

Clinically, one molar revealed sensitivity to percussion in group Az, whilst no clinical failure
was observed in both groups of MTA or Theracal. Radiographically, in the Ay subgroup, three
molars demonstrated failure due to radiolucency in three of them and widening in a periodontal
ligament in one of them, whilst the B: subgroup, three failures were detected; furcation
radiolucency in all of them while two of them showed widening in the periodontal ligament. In
the Az subgroup, one molar revealed radiolucency, while in the B2 subgroup, no radiographic
failure has been monitored. Finally, Az subgroup, two molars showed radiolucency in the
furcation area, while Bz showed no failure at this period.
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At 15 months follow up

Clinically, in group Az, two molars showed pain with percussion and one of these molars showed
mobility as well, while in group B: three clinical failures were detected; three molars showed
tenderness and two of them showed abnormal mobility as well. In the A2 subgroup, two clinical
failures pain were found; pain with percussion and mobility, while in the B> group only one
clinical failure was found; pain with tenderness. In the Az group, only two molars showed pain
on percussion while only one molar was detected in the Bz group with pain, tenderness, and

abnormal mobility.

Radiographically, furcation radiolucency, as well as a widened periodontal ligament space, were
reported in two molars in the Ay subgroup. On the other hand, in the B> subgroup two molars
demonstrated radiolucency, widening in periodontal ligament and crypt involvement. In the A
subgroup, one molar revealed radiolucency and widening in periodontal ligament while another
one showed radiolucency with widening in periodontal ligament and crypt involvement with root
resorption. On the other hand, in the B> subgroup, only one molar revealed radiolucency,
resorption, and widening in the periodontal ligament. In the As subgroup, one radiographic
failure was detected due to radiolucency in the furcation region, while in the Bz subgroup only
one molar showed failure due to radiolucency, resorption, and widening in periodontal ligament
space. However, another molar showed only widening in periodontal ligament space, it was not

considered as a failure.

So, after 12 months of follow-up, the clinical and radiographic success rates of subgroup A1 were
90 % and 78%, respectively, while the success rates for the Az subgroup were 100% clinically,
90% radiographically and regarding the As subgroup 100% clinically and 80% radiographically.
While at 15 months follow up, the clinical and radiographic success rates of the A1 subgroup
decreased to 78% and 85%, respectively, while in B1, 70 % clinical and 100% radiographic
success was detected for the remaining cases. In the Az subgroup, 80% of cases showed success
clinically and radiographically, while the B> subgroup showed 90% clinical and radiographic
success. Finally, for the Az subgroup, 80% success rate was detected clinically and 87.5% was
detected radiographically, while 90% success rates were clinically and radiographically for the

Bz subgroup. So, the overall success rate in all four periods of follow-up was 60% for the A
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subgroup and 70%for the B1 subgroup, 80% and 90% for subgroups Az and B, respectively, and
70% for subgroup Az and 80% for subgroup Ba.

Citation: Ahmed Said Abdelhafez et al. Ijsrm.Human, 2022; Vol. 20 (4): 47-65.




www.ijsrm.humanjournals.com

Assessed for eligibility (N=97)

excluded (N=60)

not met the inclusion
criteria
declined to participate

other resons

Formecresol

pp (A1) vs p
(B1)

Split mouth
technique used
with 10 teeth

randomization

MTA pp (A2) vs p
(B2)

Split mouth
technique used
with 10 teeth for
each group

Theracal pp (As) vs
p (Bs)

Split mouth
technique used
with 10 teeth for
each group

At 6 months follow up

All the teeth showed 100% success rate clinically, radiographically and overall (60/60)

At 9 months follow up

% success in A; subgroup radiographically

All the teeth showed 100% success rate clinically, radiographically in MTA and Theracal groups, however 90

A1 vs By
C=9/10/ C=10/10

R=8/10 R=7/10

C=8/10 | C=7/10

R=9/10 | R=10/10

A3 VS Bg

C=10/10 | C=10/10

R=8/10 | R=10/10

Az VS Bz
At 12 month €=10/10) c=10/10 At 12 month
R=9/10 |R= 10/10
C=8/10 |C=9/10
At 15 month At 15 month
R=8/10 |R=9/10
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Table (1): shows that there was a statistically significant difference between studied groups for
the presence of radiolucency at 12 months with 30% of the samples among the B subgroup. All
other radiographic findings illustrated the non-statistical significant difference between groups.
The success rate at 12 months showed a statistically significant difference between groups with
the lowest success rate was detected among the B1 subgroup 70% versus 100% among B2 and Bs

subgroups.

Table (1): comparison of radiographic evaluation Criteria between studied groups with a

pulpotomy

Radiographic period of Formocrersol Theracal
evaluation Criteria | assessment Bi1 B2 Bs
n=10(%) n=10(%) | n=10(%)
Radiolucency 12 3(30.0) 0 0 0.036*
15 3(30) 1(10) 1(10) 0.383
) 12 0 0 0
Resorption
15 2(20) 1(10) 1(10) 0.749
o 12 2(20) 0 0 0.117
Widening PL
15 3(30.0) 1(10) 2(20) 0.535
Success 12 7(70.0) 10(100) | 10(100) 0.036*
15 7(70.0) 9(90) 8(80) 0.535

Table (2): Comparing studied groups among partial pulpotomy; showed no statistically
significant difference between studied groups for the presence of clinical findings at all follow-
up periods from 6 to 15 months. The success rate at 6 and 9 months was the same for all studied
groups (100% each). The success rate at 12 months was 90% for the A1 subgroup versus 100%
for other subgroups and at 15 months was 80% for A, and As subgroups with the least are
detected for the Formacresol subgroup 70% without statistically significant difference between
them. At 6 and 9 months follow up the three groups of partial pulpotomy showed no signs of

clinical failure.
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Table (2): comparison of clinical evaluation criteria between studied groups with a partial

pulpotomy.

Clinical evaluation period of Formocresol MTA Theracal
Criteria assessment A1 A2 As
n=10(%) n=10(%) n=10(%)
Pain 12 1(10) 0 0 0.355
15 0 1(10) 1(10) 0.585
Tenderness 12 1(10) 0 0 0.355
15 3(30) 2(20) 2(20) 0.830
Fistula 12 0 0 0 | .
15 1(10) 0 1(10) 0.585
Mobility e ° ° °
15 1(10) 2(20) 1(10) 0.749
Success 12 9(90) 10(100) 10(100) 0.355
15 7(70) 8(80) 8(80) 0.830

Fig. 1 partial pulpotomy with theracal after 9, 12, and 15 months follow up
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Fig 3. Pulpotomy with MTA after 9,12 and 15 months follow up

DISCUSSION

Preservation of an intact primary dentition till the eruption of their permanent successors is the
key for maintaining the arch form. In this study pulpotomy and partial pulpotomy were
performed to preserve the vitality of primary teeth that have suffered pulpal insult from dental
caries. Therefore, aiding in the prevention of tongue habits, prevention of possible speech
problems, and maintaining masticatory function. Preserving pulp vitality and the pulp-dentin
complex seems to help in a more conservative procedure that should be part of our main goal in
modern dentistry. (5, 6, 11)

The selected age for this study was ranged from three to six years old in accordance with other

studies. This age was selected as caries is common at this age. In addition, to ensure a sufficient
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amount of root length of the selected primary molars that are indicated for pulpotomy and to
avoid normal physiologic root resorption. In this study second primary molars were selected for
standardization and for the high prevalence of dental caries in this tooth and to ensure that
radiographic evidence of all pathology would be detected without the overlapping of the roots
and underlying permanent teeth. Teeth that did not show any sign of pulp exposure after removal
of caries or bleeding could not be controlled after amputation of 2mm of pulp tissue were
excluded from this study as it showed a sign of irreversible pulpitis which is not indicated for
vital pulp therapy within the study. The partial Pulpotomy technique was selected as it has
several advantages; it causes limited injury to the pulp and limited loss of tooth substances, and
this is important for pulpal healing and easier restoration. All teeth were covered with SSC
restoration as it has been reported to have a good survival rate in primary carious molars and
considered as the ideal option in the restoration of primary teeth treated with vital pulp therapy.
(20, 25)

Although many studies suggested that Formocresol in humans could have toxic and carcinogenic
effects, Fromocresol pulpotomy continuous to be the most preferred treatment choice for treating
carious primary molars. Therefore, it was chosen to be the control treatment in this study,(26)
however, it is still important to search for an alternative material to Formocresol to replace it
with other techniques. There are many different materials that have been used in complete
pulpotomy of asymptomatic primary molars with deep carious lesions such as ferric sulfate,
laser, electrosurgery, and MTA.(5, 21, 27) Several studies, systematic reviews and meta-
analyses reported significantly greater or similar clinical and radiographic success rates for MTA
compared with Formocresol as a pulpotomy agent in primary molars. (28) MTA has also been
shown to be a reliable pulp dressing material in a DPC and partial pulpotomy of permanent teeth.
(21, 29) Using MTA as a biocompatible, bioactive, non-cytotoxic, and antibacterial material for
the vital pulp therapy in primary molar with a deep carious lesion may promote an environment
that is more favorable for reparative dentin formation and regeneration in reversibly inflamed
pulps. (21)Theracal LC was chosen to be the interventional treatment in this study as there were
only a few studies published that investigated the clinical performance of Theracal as a vital pulp

therapy agent in primary teeth.
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The present study results demonstrated that MTA was a superior pulpotomy agent in primary
teeth than Formocresol and Theracal LC. Regarding the overall success rate, MTA pulpotomy
showed a 90% success rate and Formocresol demonstrated a 70% success rate and Theracal LC
illustrated 80%. Comparing MTA pulpotomy group to Formocresol Pulpotomy group, the
overall success results of MTA were higher than Formocresol group and this comes in
accordance with other results; Farsi and colleagues (2005)(30), Ubramaniam and colleagues
(2009) (31), and ushynski and colleagues (2012). (23) On the other hand, Noorollahian (2008)
(32) and Fernandez and Colleagues (2013)(33) reported less favorable results of MTA. This
could be explained that procedures were performed by multiple operators might have increased

the heterogeneity of the results and also may be due to the absence of standardization.

Comparing Theracal pulpotomy group to Formocresol pulpotomy group, the results were in
accordance with other studies, Petrolo F et al (2014)(34), and Erfanparast L et al (2018)(35), who
used Theracal as a direct pulp capping agent and their resuls were 93,3 % after 2 years follow up
and 91.8 % at the end of one year follow up periods, respectively. The results of this study were
in accordance with Sahar M et al (2019)(36) with an 88.9% success rate and Abdullah H et al
(2020)(37) with a radiographic success at 12 months follow up 90% who used Theracal as a
pulpotomy agent. On the other hand, Lee H et al (2015)(38) reported less favorable results of
Theracal. This could be explained on the basis of differences in the histologic nature of the pulp

of dogs. Also, maybe due to using glass ionomer as the final restoration.

The overall success rate of Partial Pulpotomy with MTA, which was 100 percent, 100 percent,
90 percent, and 80 percent at 6,9,12 and 15-month follow-up, respectively, which come in
accordance with Nematollahi H et al (2018)(7) which scored 100 % and 95 % success rate at 6
and 12 months follow up respectively and was higher or similar compared to those of PP with
CH at the same follow-up period in the studies conducted by Trairatvorakul and Koothiratrakarn
(2012)(20) and was higher compared to those of PP with CH at 12 months in a study conducted
by Schroder et al.(19) The use of MTA as a bioactive dressing material in this study may
modulate the pro-inflammatory cytokines, like I1L-1a, IL-6, and IL-8, in the coronal pulp of the
teeth with deep carious lesions, reducing the chances of failure (39); this may help explain the
success rate of PP with MTA. The design of this study, involving the exclusion of the samples

where bleeding could not be controlled after amputating 2mm of pulpal tissue, was similar to that
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of the studies conducted by Trairatvorakul and Koothiratrakarn (2012)(20); however, it had not
been considered in the study conducted by Schroder et al.,(19) which can help explain the higher
failure rate in their study. In the group involving PP with MTA in the present study, an SSC was
implemented as a restoration; however, in the study by Schroder et al, amalgam filling

restoration was done.

The overall success rate of partial pulpotomy with Formocresol was 60% over a 15-month period
follow up. Unlike the result of Mariam Anwari et al (2020)(40) who compared partial pulpotomy
with formocresol versus honey, the formocresol success rate was 97 % on the 7" day and 85.7 %
on the 60" day. This could be explained that this study follow-up period was only for 60 days

while the present first period of follow-up was after 6 months.
CONCLUSION
Based on this study’s results, the following conclusions can be made:

The use of complete pulpotomy tends to be superior over partial pulpotomy, however, the partial
pulpotomy technique could be used as an alternative with acceptable results. MTA seems to be
more successful compared to formocresol and Thercal LC. Even so, TheraCal LC can be
regarded as a biocompatible alternative to formocresol when a cheaper and easier technique than
MTA is preferred. Moreover, longer-term evaluations may be needed to assess the possible late
effects of monomers in TheraCal LC on treatment outcomes. The authors deny any conflicts of

interest related to this study.
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