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SUMMARY
Pulp treatment in primary teeth is a core discipline of clinical pediatric dentistry. According
to the American Academy of Pediatric Dentistry (AAPD), the key objective of pulp therapy
is to maintain the health and integrity of primary teeth and their supporting structures, as
well pulp vitality, where achievable.
Pulpotomy in primary teeth is a clinical procedure characterized by amputation of the
coronal pulp, obtaining successful hemostasis and treating the remaining vital radicular
pulp with an active medicament, followed by restoring the tooth with consideration to
achieving optimal coronal seal.
Many pulpotomy medicaments have been used over the years with various success. For
decades, Formocresol (FC) had been considered the gold standard agent, however recent
concerns with its potential carcinogenicity have driven it out of favor. Instead, Ferric
Sulfate (FS) has become the material of choice due to its proven record of similar clinical
success to FC. Lately, new bioceramic materials (such as Mineral Trioxide Aggregate and
Biodentine™) are increasingly popular in pediatric endodontics as these allow for
regeneration of the remaining radicular pulp tissue. Recent studies have demonstrated
superior clinical outcomes of the bioactive agents when compared to other materials.
While the search for the most effective, biocompatible and price efficient primary molar
pulpotomy material is continuous, clinical trials of high quality design are required to
support evidence-based guidelines. To the best of our knowledge, Biodentine™ (BD) has
not been compared directly only to FS. Hence, the current study is unique by design and
addresses this gap in the literature.
This is a parallel design randomized controlled clinical trial that aimed to compare the
clinical and radiographic performance of BD and FS (used as control) as pulpotomy

medicaments in primary molars over a period of two years with a recall every six months.
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Participants for this study were recruited from the pool of patients attending the Post-
graduate (PG) clinic at the Pediatric Dentistry Department of the College of Dentistry
(COD), University of lllinois at Chicago (UIC). Inclusion and exclusion criteria were
specified separately for the patients and for the teeth requiring treatment. Informed
consents from the parents/ guardians and assents from the pediatric participants (7 years
of age and older) were obtained. In total, 60 subjects were recruited. A random digit table
was used for participant allocation into two groups (BD and FS). Each subject received
one pulpotomy procedure as part of the study. Ten trained operators, all with experience
in pediatric dentistry, performed the interventions (pulpotomy procedures) by following a
standard step-by-step guide, designed for the study purposes and based on the
manufacturers’ instructions. After six months, one designated examiner, specialist
pediatric dentist, performed the clinical assessment of the teeth treated with BD and FS
pulpotomies according to standardized criteria. This study is in progress and will continue
with 6 monthly evaluation over a period of 2 years, in total. Every 12 months, a
radiographic assessment is also intended according to specified standards.

A prospective power calculation was conducted, based on reported clinical success rates
from previous studies. It estimated that 18 teeth in total (9 in each group) would achieve
a power of 0.92.

The data was coded and captured on evaluation forms specifically designed for the
purposes of the study. The data gathered through all study forms was transferred into
Microsoft® Excel 2016 and the statistical analysis was carried out with IBM SPSS

Statistics.
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I. INTRODUCTION
.1 Background

I.1.1  Pulpotomy in Primary Teeth

Pulp therapy is a fundamental aspect of pediatric dental clinical practice. Following
appropriate diagnosis of the pulp status, indicated endodontic interventions are
categorized either as vital or non-vital pulp therapy. Vital pulp therapy is typically
recommended for teeth diagnosed with reversible pulpitis. It is an umbrella term
encompassing indirect pulp cap, direct pulp cap, and pulpotomy. Non-vital pulp therapy is
indicated for irreversibly inflamed or necrotic pulps and it is the intervention of pulpectomy.
According to the AAPD the key objective of vital pulp therapy is to sustain the health and
integrity of the teeth and their supporting structures, and where possible to maintain the
vitality of the pulp. Pulpotomy in primary teeth is defined as the procedure where “the
coronal pulp tissue is amputated, and the remaining vital radicular pulp tissue surface is
treated with a long-term clinically successful medicament”.? The concept and the actual
technique of the procedure have not changed since its inception, however the choice of
active medicaments applied over the remaining vital radicular pulp tissue has largely
evolved over the years.

Generally, the procedure consists of multiple treatment steps. Pulpotomy can be
planned in advance after a clinical diagnosis of reversible pulpitis, or it can be decided
intraoperatively when a pulp exposure is encountered during caries excavation. All of the
carious tooth structure must be removed along with the roof of the pulp chamber. If no
bleeding is observed, this is a sign that the pulp tissue has undergone necrosis and vital
pulp therapy is no longer a treatment option, instead a pulpectomy or extraction should be
considered.? When bleeding is observed, the coronal pulp tissue is removed and

amputated at the level of the root canal orifices. Hemostasis is achieved at the level of

1



the canal orifices using a moist cotton pellet and pressure. Usually, successful
hemorrhage control is achieved within 4-5 min, indicating normal and healthy radicular
pulp, otherwise, the radicular pulp tissue is considered hyperemic and infected.?® This
would also disqualify the tooth from being a candidate for pulpotomy treatment as it is
considered an evidence that the infection has gone beyond the level of the coronal pulp
tissue, in which case a pulpectomy should be performed. If hemostasis is achieved readily,
the selected pulpotomy medicament is placed over the remaining radicular pulp tissue as
indicated and the pulp chamber is filled with appropriate lining material. Preferably, any
tooth that undergoes pulpotomy treatment should be subsequently restored with a full
coronal coverage restoration to obtain ideal coronal seal. In pediatric dentistry, most
commonly used are stainless steel crowns (SSC), zirconia pediatric crowns or pre-

veneered crowns.1?

[.1.2  Pulpotomy medicaments for primary teeth

Various pulpotomy agens have been proposed and utilized over the years, some
with only experimental value, while others were established as standards. The ideal
properties of a pulpotomy material include bactericidal, biocompatible, ability to promote
healing to the remining vital radicular pulp and to be indifferent to the process of
physiological resorption of the root of the tooth.* The currently available therapeutic agents
can be assigned into three main groups with regard to their immediate effect on the
radicular pulp.

For decades in the past, FC has been considered the gold standard pulpotomy
medicament. It is used as 20% (1:5 dilution) Buckley’s FC solution and applied directly to
radicular pulp on a cotton pellet for approximately five minutes. It contains formaldehyde,
cresol, glycerin and water. It achieves superficial tissue fixation and has bactericidal

properties. The reported success rates in the literature ranges from 55% to 97%.°° In 2004
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the International Agency for Research on Cancer classified formaldehyde as carcinogenic
in humans. Although, the evidence of potential mutagenic and cytotoxic hazards

associated with its dental use is controversial, FC is gradually driven out of favour.>®

Table 1. Classification of Pulpotomy Agents

Preservation in a healthy state Devitalisation Tissue Regeneration
. Ferric Sulphate . Formocresol . Bone Morphogenic
. Bioactive cements: Mineral Trioxide e Glutaraldehyde Proteins

Aggregate (MTA), Biodentine™(BD) . Collagen
. Lasers

. Electrocoagulation
. Calcium Hydroxide

. Sodium Hypochlorite

Sodium Hypochlorite (NaOCI), (3-6%) is a hemostatic and bactericidal agent,
inexpensive and readily available. As a pulpotomy agent is placed on a cotton pellet over
the radicular pulp for 30 seconds followed by a water rinse. The pulp chamber is then filled
with Zinc Oxide Eugenol (ZOE) cement and the tooth is restored with SSC. The reported
range of success in the literature is 74-100%.’ Disadvantages to its use, include
documented risks of external/internal root resorption and radicular bone loss have been
associated with its use.’

Calcium Hydroxide has also been advocated as a pulpotomy medicament,
however it has been shown to have consistently lower success rates in comparison to FS
and FC. The use of lasers in primary tooth pulpotomies, although expensive, is promising
with further research needed for definitive results.?3

Newly introduced bioceramic materials (such as MTA and Biodentine™) are
developed to promote regeneration of the remaining pulp tissue. Recent studies have

demonstrated superior clinical outcomes (96%-100%) of MTA pulpotomies compared to
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most other pulpotomy medicament choices.® While the search for the most effective,
biocompatible and price efficient primary molar pulpotomy material is continuous, clinical

trials of high quality design are required to support the evidence-based guidelines.

1.1.3 Biodentine™

BD is a tricalcium silicate (Ca3SiO5)-based inorganic nonmetallic restorative
cement introduced to the dental market as a ‘bioactive dentine substitute’.®1° Allegedly,
this material has superior physical and biological properties such as user-friendly material
handling, faster setting time, increased compressive strength, increased density,
decreased porosity and induction of reparative dentine synthesis when compared to other
bioceramic cements.® It is possible to mix BD in the capsule that it is packaged in, using
a titrator that allows for more uniform mixing and more consistent viscosity to the material.
The consistency to which the BD is mixed to form a stiff enough putty that allows the
material to be placed accurately and without sticking to the instrument of application.
When BD is placed over vital pulp tissue it produces a superficial layer of necrosis. This
necrotic tissue in turn stimulates an inflammatory/healing response that results in
odontoblasts laying down tertiary/reparative dentin. The hard tissue barrier forms relatively
fast (within weeks), with only few vascular inclusions and provides a tight seal on contact
with the dentinal walls. Even though ultimately it is this dentin bridge which seals off the
vital pulp tissue, the BD forms a strong bond with the remaining dentin preventing any

contamination while the reparative dentine is forming.°1°

I.1.4 Ferric Sulfate
FS (Fe2[SO4]3) as a 15.5% solution (Astringedent™, Ultradent Products) has been

used commonly as a coagulative and hemostatic retraction agent for crown and bridge



impressions and is slightly acidic.!* The mechanism of action of FS is still not fully
understood, but it has been established that the reaction of blood with both the ferric and
sulfate ions leads to agglutination of the blood proteins. The formed products act as plugs
and occlude the capillary orifices. Therefore, unlike conventional clotting agents, FS
affects hemostasis through a chemical reaction with blood.'**? FS was proposed and
subsequently widely used as a pulpotomy agent based on its mechanism of controlling
hemorrhage. It is also believed that its ability to induce a physiological blood clot minimizes
the chances for inflammation and internal resorption in the remaining radicular pulpal

tissue as the metal-protein complex stops propagation of irritation-inducing components.?



II. Review of the Literature

A review of the current literature in English language, evaluating the success of
pulpotomies completed with BD and/or with FS as definitive agents and done on primary
molars was performed. As per the defined inclusion criteria, the studies had to evaluate
pulpotomies completed in primary molars, compare either BD or FS, have follow-up of at
least 12 months, and teeth restored with SSC. Studies, that were excluded were not
written in English, pulpotomies were completed on teeth other than primary molars,
materials other than FS or BD were used as pulpotomy agents, the follow-up was less
than 12 months, and the pulpotomised teeth were not restored with SSC.

The search of Google Scholar, NCBI and PubMed data bases with the MeSH terms

, “Pulpotomy”,

“Biodentine Ferric Sulfate” “Primary”, “Molar”,” Pulp”, “Pediatric” used in
various combinations identified 6 clinical trials assessing BD and 13 involving FS.

Of the studies that were included, the reported success rates for BD ranged from 95%
to 100% for clinical performance and 80% to 95% for its radiographic outcomes (Table 2).
In five of the six articles, BD was compared to MTA and no statistically significant
differences were noted between the success of these two agents.

Togaru et al., (2016) reported that both MTA and BD have success rates of 95.5% at
1-year follow-up.'® Rajasekharan et al., (2016) also found the clinical success for BD to
be as high as 95.24% and the radiographic success to be 94.4%, which was not
significantly different from MTA (100% and 90.9% respectively).'4

This study provided the longest follow-up time of 18 months, which is six months longer
than any of the other reported trials.}* Kusum et al., (2016) documented 100% clinical
success rate for both BD and MTA, however they described lower rates of radiographic
outcomes (80% and 92% respectively but not statistically significant in difference).’®
Cuadros Fernandez et al., (2016) also confirmed that both MTA (92% clinical/ 97%

radiographic success) and BD (97% clinical/l 95% radiographic success) are highly
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efficacious pulpotomy agents.'® El Megily et al., (2016) was the only clinical trial that
compared BD to FC and reported in 6 months 100% clinical success for both
medicaments.!’

Pulp canal obliteration (PCO) is a normal healing response of vital pulps and results
in thickening of the radicular walls and in significant decrease of the pulp canal space.
Most studies described that teeth treated with BD as a pulpotomy agent exhibited
radiographic signs of PCO. For example, El Megily et al., (2016), reported that 17.9% of
the BD pulpotomies resulted in PCO in contrast to 12.5% of those in the FC group.?’
Rajasekharan et al., (2016) had a similar observation and reported higher frequency of

PCO in the BD pulpotomies versus those with MTA.4



Table 2. Summary of studies of BD as primary molar pulpotomy agent

Togaru Clinical and Radiographic Evaluation of Success of Two 90 teeth included, 95.5% success rate, no significant

etal., 2016 Commercially Available Pulpotomy Agents in Primary difference BD and MTA, only 1 year follow-up,

Teeth, BD and MTA: An In Vivo Study doesn't say restoration type

El Meligy Comparison Between BD and FC for Pulpotomy of Primary 112 teeth (56 FC, 56 BD), all restored w/ SSC, only
etal., 2016 Teeth: A Randomized Clinical Trial had 3mo and 6mo follow-up, 100% success for both
groups at both times, slightly higher pulp canal
obliteration w/ BD (17.9% compared to 12.5%)
LETELEUETEL I Efficacy of Three Different Pulpotomy Agents in Primary 82 teeth total, follow-up at 6/12/18months, 69 teeth
etal., 2016 Molars - A Randomized Control Trial included at 18 months (15.85% loss to f/u), No
significant difference between the 3 groups, BD had
95.24% success clinically and 94.4% radiographically,
BD had significantly more pulp canal obliteration than
MTA

Kusum Clinical and Radiographic Evaluation of MTA, BD and 75 teeth total, follow-up 3/6/9months, both BD and
etal., 2016 Propolis as Pulpotomy Medicaments in Primary Teeth MTA had 100% clinical success rates but
radiographically BD was 80% and MTA was 92% (no
significant difference)

Cuadros- Short-term Treatment Outcome of Pulpotomies in 84 teeth, follow-up at 6/12months, restored w/ ZOE
Fernandez Primary Molars Using MTA and BD: A Randomized Clinical and SSC, MTA success was clinical-92% and radio-97%
etal., 2016 Trial and BD success was clinical 97% and radio-95%

Niranjani Clinical Evaluation of Success of Primary Teeth Pulpotomy 60 teeth, follow-up at 3mo/6mo, no significant

etal., 2016 Using MTA, Laser and BD - An In Vivo Study difference between the three groups

Since, BD is a newly introduced primary tooth pulpotomy agent most publications
evaluating it are very recent (in the past 1 to 2 years) and have a relatively short follow up
period (6 to 18 months). Longer review of the outcomes is needed to see how BD performs
over the lifetime of primary molars. The study with the longest recall of 18 months reported
a participant dropout rate of 15.85%, while the trials of shorter duration (6 and 12 months)

did not lose any subjects.



Pulpotomies in primary molars completed with FS were evaluated in 13 research

trials (Table 3).

Table 3. Summary of studies of FS as primary molar pulpotomy agent

FS Pulpotomies Performed

by Dental Students

Study Aim Success Rate
Havale Clinical and Radiographic | 30 in primary molars in each group (90
et al., 2013 Evaluation of Pulpotomies | total), 1l-year follow-up at 3 months
in Primary Molars with FC, | intervals, clinical and radiographic
Glutaraldehyde and FS success rates were glutaraldehyde
(100%/83.3%), FS (96.7%/63.3%), FC
(86.7%/56.7%)
Fernandez Clinical and Radiographic 2-year follow-up at 6-month intervals;
et al., 2013 Outcomes of the Use of compared FC, MTA, FS, Sodium
Four Dressing Materials in | Hypochlorite; no statistical difference in
Pulpotomized Primary success
Molars: A Randomized
Clinical Trial with 2-year
Follow-up
Odabas Clinical and Radiographic 1 year follow up at 3 months intervals;
et al., 2012 Success Rates of MTA and | compared FS and MTA,

Clinical and radiographic success, FS
(84.7%178.2%), MTA (94.7%/92.1%);
most common cause of radiographic
failure for both was internal resporption;

no statistical significant difference




Huth

Long-term Effectiveness of

3 year-follow up at 6 month intervals; 200

et al., 2012 Four Pulpotomy primary molars; 4 groups & success rates
Techniques: 3-year are: FS (97%); FC (92%), Laser (89%),
Randomized Controlled Calcium Hydroxide (75%), no statistically
trial significant difference between the 4
groups found;
Erdem Success Rates of MTA, 2 year-follow up at 6-month intervals;
et al., 2011 FS, and FC Pulpotomies: A | MTA, FS, FC, ZOE were compared;
24-month Study success rates, MTA (96%), FS (88%), FC
(88%), ZOE (68%); ZOE was significantly
worse than MTA; no significant difference
between the other three;
Doyle MTA Produces Superior Conducted by combining medicaments,
et al., 2010 Outcomes in Vital Primary | results are not well aligned with what we
Molar Pulpotomy are studying
Sonmez A Comparison of Four 56 teeth; 2 year-follow up at 6-month
et al., 2008 Pulpotomy Techniques in intervals; success rates of FC (76.9%),
Primary Molars: A Long- FS (73.3%), Calcium Hydroxide (46.1%),
term Follow-up MTA (66.6%);
Vargas Preliminary Evaluation of 5% NaOCl vs FS; 1 year-follow up at 6-
et al., 2006 Sodium Hypochlorite and monthly recall; NaOCI clinical success

FS for Pulpotomies in

Primary Molars.

100%, radiographic success at 12
months was 79% (showed internal
resorption); FS clinical success 85% and

radiographic success at 62%;
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Huth Effectiveness of 4 2 year-follow up at 6-monthly recall:
et al., 2005 Pulpotomy Medicaments in | clinical success was FC (96%,) laser
Primary Molars (93%), Calcium Hydroxide (87%), FS
100%; only Calcium Hydroxide was
significantly worse
Chien How Does Zinc Oxide- Both 100% success at 3 months.
et al. 2001 Eugenol Compare to Ferric
Sulphate as a Pulpotomy
Material?
Fei A Clinical Study of Ferric FS vs FC with 1 year-follow up at 3-
et al., 2001 Sulfate as Pulpotomy monthly recall; FS had 96.6% success
Agent in Primary Teeth and FC had 77.8% success
Ibricevic & Ferric Sulfate as FS vs FC; with 20 month-follow up at 3-
al-Jame Q, Pulpotomy Agent in monthly recall; 100% clinical success for
2000 Primary Teeth: Twenty both groups; radiographic success for
Month Clinical Follow-up both groups was 97.2% with 2.8%
showing internal resorption
Fuks FS vs Dilute FC in FS vs FC: with 34 month-follow up at 6-
et al., 1997 Pulpotomized Primary monthly recall; FS success was 92.7%,
Molars: Long-term Follow FC was 83.8%:; Rate of internal
Up resorption was 7.2% for FS and 5.4% for
FC;

The reported success rates ranged from 62% to 100% through various follow-up

times (from 3 months to 3 years). Havale et al., (2013) compared three pulpotomy agents
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including FS, Glutaraldehyde and FC with a one-year follow-up.® They concluded that FS
had success rate of 96.7%, clinically and 63.3%, radiographically.’® It had a very similar
performance to the other two medicaments. FC had a clinical success rate of 86% and a
radiographic one of 56.7%, while glutaraldehyde had a 100% clinical and 83.3%
radiographic success.!® Fernandez et al., (2013) compared FS to FC, MTA, and Sodium
Hypochlorite and reported no significant difference in between the groups after two
years.'® Odabas et al., (2012) compared FS to MTA with one-year follow-up. FS showed
84.7% tooth survival and radiographic success of 78.2%. However, MTA outperformed it
with 94.7% clinical and 92.1% radiographic success.?® The most common cause of
radiographic failure in both groups was internal resorption and the differences were not
statistically significant.?® Huth et al., (2012) compared four different pulpotomy
medicaments with a follow-up up at 6-month intervals for three years in total. The success
rates for the four groups were, 97% for FS, 92% for FC, 89% for Laser, and 75% for
Calcium Hydroxide respectively and there was no statistically significant difference
between the groups.? Sonmez et al., (2008) also compared four different medicaments,
including FC, FS, MTA, and Calcium Hydroxide. At the two-year follow-up, this study
showed a success rate for MTA of only 66.6%, which is particularly low, compared to most
other studies that worked with this material. FC showed the highest success at 76.9%
followed by FS at 73.3% and Calcium Hydroxide at 46.1%.%? Vargas et al., (2006) was the
only study that compared the clinical and radiographic success of FS to Sodium
Hypochlorite. At 12 months, FS demonstrated 85% clinical and 62% radiographic success
compared to 100% clinical success and 79% radiographic success of the Sodium
Hypochlorite. 23

FS has been established as an inexpensive, user friendly, biocompatible and
efficient pulpotomy agent based on a number of studies with a good quality design. It is

the most commonly used pulpotomy medicament in the contemporary pediatric dental
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practice. However, its outcomes can vary to as low as 73% for the clinical and 62% for the
radiographical success.?3* BD was shown to result in more predictable pulpotomies in
primary molars with success rates consistently higher than 94%.3438 Being a relatively
new material on the market, BD has had a lot less research support and the available
studies are of a shorter follow up.

In the literature to date, BD has never been compared directly to the current
standard pulpotomy agent FS and such study is highly needed for appropriate clinical
practice recommendations. The current randomized controlled clinical trial comparing the
two pulpotomy agents, FS and BD is unique by design and is addressing the identified

gap in the literature.
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lll. Aim and Objectives of the Study
This is a parallel design randomized controlled clinical trial that aims to compare
the clinical and radiographic performance of BD and FS (control) as pulpotomy agents in
primary molars over a period of two (2) years with a recall every six (6) months.
The study’s objectives include:
e To evaluate a number of clinical variables related to the success of primary molar
pulpotomy procedures completed with BD and FS;
e To evaluate a number of radiographic variables related to the success of primary
molar pulpotomy procedures completed with BD and FS;
e To compare BD and FS as pulpotomy agents in primary molars;
e To make clinical practice recommendations for the use of pulpotomy agents in

primary molars.
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IV. Hypotheses of the Study
The Null Hypotheses of the study are:
e There is no statistical difference in the clinical success of primary molars treated
with pulpotomy procedure using either BD or FS as a pulpotomy agent.
o There is no statistical difference in the radiographic success of primary molars
treated with pulpotomy procedure using either BD or FS as a pulpotomy agent.
The PICOT question is
¢ Will healthy pediatric patients (3 to 9 years of age) receiving pulpotomy treatment
for primary molars (Population; P) using BD (Intervention; 1) in comparison with
pulpotomy using FS (Control; C) show increased clinical and radiographic
success based on a set of specified criteria (Outcome; O) when followed up for

24 months (Time; T)?
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V. Materials and Methods
Ethical approval for this study was obtained from the Institutional Review Board (IRB) of

the UIC (Appendix A).

V.1 Study Site

This research trial was performed at the graduate clinic of the Pediatric Dentistry
Department, College of Dentistry, UIC.

Only treatment appointment, conducted under general anesthesia was held at the
University of lllinois at Chicago Hospital. All other study visits were carried out at the

Pediatric Dentistry Department, College of Dentistry, UIC.

V.2 Study Subjects

Study participants were selected from the pool of patients attending the PG clinic
of the Pediatric Dentistry Department at the COD, UIC. Inclusion and exclusion criteria
were specified separately for the selected patients and for the teeth indicated for
treatment. The study was intended only for healthy subjects as history of significant
medical findings may have altered treatment decisions. For example, patients with
congenital cardiac disease, who are at risk of residual infection may require additional
therapeutic interventions that could potentially deviate the study process. Furthermore,
the age group of the participants was chosen with consideration to the average normal
lifespan of deciduous molars. The teeth indicated for pulpotomy were selected based on
preliminary clinical diagnosis of reversible pulpitis or intraoperative carious pulp exposure.

All inclusion and exclusion criteria, per tooth and per patient, are summarized in

Table 4.
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Table 4: Summary of Inclusion and Exclusion Criteria

Inclusion Criteria

Exclusion Criteria

Patient

Tooth

Medically Fit (ASA* | or II)
Age range: 3 to 9 years of age
Obtained informed consent

English speakers

Type tooth: primary molar

Tooth with deep caries extending
into the inner third of dentin

Tooth with symptoms of provoked
pain of short duration

Tooth with symptoms of pain
relieved upon removal of stimulus
Tooth with adjacent healthy soft
tissue (no sinus tract)

Tooth with no radiographic
evidence of furcation/apical
pathology

Tooth with no radiographic signs

of physiological root resorption

17

¢ Medically Compromised
(ASA*lIl to VI)
e Younger than 3 or older than 9
years of age
e Informed consent not obtained
e Non-English speakers
e Tooth other than mandibular
primary molar
e Tooth requiring extraction due
to:
e Non-restorable crown
defect
¢ Root resorption due to
ectopic first permanent
molar
e Orthodontic therapy
e Tooth with symptoms of:
e Spontaneous
unprovoked pain
e Pain at night time
¢ Constant pain with need
for analgesics

e Sinus tract



o Excessive mobility (not
associated with trauma
or exfoliation)

e Tooth with radiographic
evidence of furcation/apical
pathology

e Tooth with radiographically
detectable physiological root
resorption

*American Society of Anesthesiologists (ASA)

Male and female patients, 3 to 9 years of age, were enrolled in this study as they
typically have fully formed primary dentition or early mixed dentition with available primary
molars. The study investigated pulpotomy procedure in primary molars. Children younger
than 3 years of age were excluded from the study, as they may not yet have a fully formed
primary dentition. Children older than 9 years of age typically have primary molars close
to exfoliation and would not benefit from the proposed pulp therapy methods. Patients
with significant medical history were excluded from study enroliment as the priority of their
medical condition may limit their availability for participation. All relevant study forms were
available in English. Parents/ guardians who were non-English speakers were excluded
from enrollment, as they had a significant disadvantage in understanding the purpose and

the participation process of the study.

V.3 Enrolment Process
Study participants were selected from the pool of patients attending the graduate

clinic at the Pediatric Dentistry Department of the COD at UIC. The principal investigator
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(P1) reviewed the daily schedule of the PG Pediatric Dental Clinic on the electronic health-
record (EHR) system at UIC and accessed the past notes of the booked patients to search
for potential study participants according to the specified inclusion criteria. The PI
identified prospective subjects by tracking existing active dental treatment plans and new
dental treatment plans that met tooth and patient eligibility requirements. Thus, a list of
potential participants with their EHR patient humbers was generated. Each of these
patients and their parent/guardians were approached by the PI at the time when they
attend the PG clinic for their scheduled dental treatment appointment. The PI provided a
brief verbal description of the study, a Patient Information Leaflet (PIL, Appendix B), and
a Study Participation Request form (SPR, Appendix F). This was done in a respectful
manner to the patient and his/her parent/guardian’s privacy. The conversations were held
in a dental cubicle or operatory where no other staff members or members of the public
would recognize that they were a potential study enrolment process. The PIL, aided with
pictorial material, offered detailed information on the two pulpotomy agents used in the
study and a clear explanation of all advantages and disadvantages of the proposed
treatment materials. It also provided a description of the study participation process and
associated risks and benefits. The SPR form required the parent/guardian to provide
contact details including the prospective participant’s name and phone number. This form
was given directly to the PI. The PI used the collected information from the SPR forms to
contact and schedule appointment with the prospective participants. Once a potential
study participant was identified, the PI performed a brief dental exam to establish whether
the patient truly fulfilled the inclusion criteria of the clinical trial. Sufficient time for
consideration before enrollment was provided for as long as the patient or his/her
parent/guardian required to make an informed decision. No coercion was used. However,
the parents/guardians were expected to make a decision within a reasonable period of
time in order to avoid delay in their child’s dental care. Patients and parents/guardians,
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who were interested in research participation, were asked to complete and sign the
consent (parental permission, Appendix D) and the assent form (for children 7 years of
age and older, Appendix E) of the study. For those participants that required advanced
behavior management options, the treatment was performed with the adjunct of
inhalational sedation (nitrous oxide), oral conscious sedation or general anesthesia.
Furthermore they had to sign “Authorization To Use And Disclose (Release) Health
Information For a Research Study” form (Appendix C) in order for the EHR to be
accessible to the research personnel during the study process. Each participant received
an individual study number. A master list of the participants’ study numbers with the
respective patients’ EHR numbers was generated for the study purposes. This was
necessary to avoid multiple patient enroliments and provided ability to gain access to the
participant’'s EHR at each of the recall visits. The master list will be permanently destroyed
along with all other study documentation 5 years after the research trial is completed.
Patients who did not meet the study’s inclusion criteria or for whom an informed parental
permission (consent) and assent (where applicable) could not be obtained were not
enrolled in the study and were advised to continue their dental care as previously planned.
With regard to reimbursement from dental insurance companies, the American Dental
Association (ADA) has established a set of standardized coding for dental procedures.
The primary molar pulpotomy, regardless of the used pulpotomy agent, is an itemized
procedure and is fully covered by most dental insurances. The reimbursement for dental
treatment was not altered by this study since the dental treatment plan remained
unchanged. The subjects did or did not receive any financial incentives and the cost of

the dental treatment plan was the same regardless of study participation.

V.4 Operators

Ten designated and trained operators (pediatric dentistry residents and one
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specialist pediatric dentist) completed the pulpotomy procedures in this research trial.
They all underwent a training processes specific for the purposes of this study. It consisted
of reviewing the pulpotomy procedures from the literature, studying the step-by-step guide
designed for this trial, learning the manufacturers’ instructions for the use of BD and FS
as pulpotomy agents, practicing on typodont teeth and completing a workshop on BD led

by a Septodont® representative.

V.5 Procedure and Armamentarium
V.5.1 Biodentine™

Biodentine™ was developed by Septodont® as a new class of dental material that
could conciliate high mechanical properties with excellent biocompatibility as well as a

bioactive behavior (Table 5).

Table 5: Biodentine™ by Septodont®

Manufacturer Company Logo

Biodentine™ Septodont P.O. Box 68

septodont
Cambridge, Ontario

Canada N1R 5S9

Its chemical composition is based on the CasSiOs (Table 6). BD is a dentin substitute
indicated for use in the crown for temporary enamel restorations, permanent dentin
restorations, deep or large carious lesions, deep cervical or radicular lesions, pulp capping
or pulpotomy. The material can also can be used in the root for root and furcation

perforations, internal and external resorptions, apexification and retrograde surgical filling.
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Table 6. Biodentine™ chemical content

Powder

Tri-calcium Silicate (C3S) Main core material
Di-calcium Silicate (C2S) Second core material
Calcium Carbonate and Oxide Filler

Iron Oxide Shade

Zirconium Oxide Radiopacifier

Liquid

Calcium chloride Accelerator

Hydrosoluble polymer Water reducing agent

The BD comes in capsules containing tricalcium silicate powder and capsules with

aqueous calcium chloride solution and excipients (Figure 1).

The mixing instructions according to the product manufacturer and accurately followed in

this study are described in Figure 2.

Fig. 1: Biodentine™kit: powder in capsules and liquid in capsules

Biodentine

o
STs7 M

septodont
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Figure 2. Step by step Biodentine™ mixing instructions

1.Take a capsule and gently tap it on a hard surface to loosen the powder.

2.0pen a capsule and place it on the white capsule holder.

3.Detach a single-dose container of liquid and gently tap on the sealed cap to force all
the liquid down the container.

4.Twist cap to open. Be careful that no drop of liquid falls out of the single dose
container.

5.Pour 5 drops from the single-dose container into the capsule.

6.Close the capsule. Place the capsule on a mixing device, such as Technomix, Tac 400
(Lineatac), Silamat, Cap-Mix, Rotomix, Ultramat etc., at a speed of 4000 — 4200
rotations/min.

7 .Mix for 30 seconds.

8.0pen the capsule and check the material’s consistency. If a thicker consistencyis
preferred, wait for 30 sec to 1 min before checking again. Do not exceed the working
time.

9 Collect Biodentine with the instrument supplied in the box. Depending on the desired
application, you may handle Biodentine with an amalgam carrier, a spatula or a Root
Canal Messing Gun. Rapidly rinse and clean the instruments to remove any residual
material.

V.5.2 Ferric Sulfate

Astringedent® (Viscostat®) is the brand name by the manufacturer Ultradent (Table
6, Figure 2). It is an aqueous, 15.5% ferric sulfate solution with a pH of ~1.0. Astringedent®
is known as the “classic” hemostatic agent and has ability to achieve profound hemostasis

in seconds.

Table 7: Astringedent®

Manufacturer Company Logo

| PEPRODUCTS, INC.

Astringedent® Ultradent Products, Inc.

(Viscostat®) 505 W. 10200 S.

15.5% Ferric Sulfate  South Jordan, UT 84095
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Fig. 3: Astringedent®

V.5.3 Regulatory Compliance
Both BD and FS fully comply with the U.S. and international regulations for product

safety and are FDA approved.

V.6 Tooth Allocation

Each participant received a pulpotomy procedure on a single primary molar as part of the
study. The subjects were assigned to either the BD Group or the FS Group using a
Random Digit Table based on the order that they were enrolled in the study. From a table
of random numbers, a list of 30 odd and 30 even numbers in a random sequence was
generated. In the order of study enrolment, each subject who received an odd number
from the generated list was assigned to the BD Group. Those participants who received
even numbers were assigned to the FS Group. Sealed envelopes were used to conceal
the randomization. The allocation of the participants into the two groups was performed at
each subject recruitment by opening an envelope that was pre-made and sealed by the

PI.

V.7 Pulpotomy Procedure
All primary molars included in the study had the pulpotomy procedure completed in

a uniform manner, by following a step-by-step guide of a recommended standard
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intervention and the manufacturers’ instructions for the application of each of the two

pulpotomy agents (Table 7).

V.8 Initial Data Capture

After completing the pulpotomy procedures the operators were required to fill out an
Initial Data Capture (IDC) Form (Figure 3, Appendix _), designed to record the information
about the specific tooth diagnosis requiring the pulpotomy, the medicament used and any

other comments related to the operative treatment.

V.9 Examiner

One designated and blinded examiner, a specialist pediatric dentist, assessed the
study teeth with completed pulpotomies at 6 months. The evaluation was completed
according standardized criteria, defined for the purposes of this study.

Since all endodontically treated teeth included in this trial were restored with SSC,
the examiner was blinded for the type of pulpotomy material. The same examiner is
designated to complete the future planned 6 monthly clinical and 12 monthly radiographic
assessments.

Radiographically, the BD and the ZOE cement (used as a liner over the FS treated
teeth), have a significantly different degree of opacity and the examiner will not be blinded
for the radiographic evaluation. The examiner is required to complete a clinical outcome
data collection form and a radiographic outcome data collection, both specifically created

for the purposes of this study.
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Table 8. Step-by-step study guide for the pulpotomy procedures

e Local anesthesia
¢ Rubber dam isolation
* Removal of caries

¢ Removal of the roof of the
pulp chamber with a non-end
cutting bur

e The coronal pulpal tissue is
removed with sharp sterile
excavator or large round bur
in a slow hand piece

Medicament for direct
application to radicular pulp
stumps to include:

e FS Group: 15.5% Ferric
Sulfate solution burnished
on pulp stumps with
microbrush: 15sec to
achieve hemostasis,
followed by thorough
rinsing and drying

e BD Group: IBD pasteis
mixed with sterile water to
a sandy consistency,
which is gently packed
over radicular pulp with
proprietary carrier

¢ Application of a lining, zinc
oxide eugenol cement for
the FS Group

o Filling up the pulp chamber
and the tooth cavity with
the BD material
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Figure 4. Initial Data Capture Form

[nitial Data Capture Form

Date
Participant's
number

Tooth Number i #0 # #l K FL #3 #T
Category
Indication for pulpotomy
1. Caries

2. Developmental / genetic
defect

3. Taath surface loss
|erosion/ attrition]

5. Other {dezcribe)
Gingival Health

0= healthy

1= mild inflammatian

2= maderate inflammation
3= severe inflamimation

Plague Index

0= no plague

1=film at gingrwal mangin
Z=maderate sccumulstion
3= abundance of plague

Pulpotomy Agent wsed
1=80
2=F5

Definitive restoration
Amalgam

Resin composite

GICS AMGIC

55C

Esthesic.crown

Othier [ describe

Other Comments regarding

this treatment:

V.10 Outcome Data Collection

The collection of study outcome data was designed to reflect on uniform,
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standardized criteria for clinical and radiographic evaluation of the success of
pulpotomized teeth. These criteria are based on diagnostic decision pathways, commonly
accepted in pediatric dentistry in determining presence/absence of residual infection
and/or pulp disease progression. The set of criteria, both for the clinical and the
radiographic success, were adapted from the criteria used in another study with similar
design from the research group of Rajasekharan et al., (2016).1° Each criterion is
described in such manner as to reflect on a number of potential sequelae from the
pulpotomy intervention. Furthermore, each criterion is assigned a numerical score. The
numerical values of the diagnostic descriptions allow for data coding and ease of statistical
analysis. The outcome data criteria specified and standardized for the purposes of this
study are summarized in Table 8 and Table 9. The two sets of evaluation criteria were
included in two forms for data collection, namely Clinical Outcome Data Collection Form
and Radiographic Outcome Data Collection Form (Figure 5 & 6; Appendix H & 1). Both

forms are especially created for this research trial.

V.11 Criteria for Clinical Success
Determinants for clinical success were specifically identified for the study purposes
to include:
1) Restoration (including restorative material under the SSC) is in-tact and sound.
2) No mobility beyond physiologic mobility.
3) Absence of soft tissue pathology.
Failure to meet any of these criteria was considered as a clinical failure for the purposes

of this study.
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Table 9. Criteria for clinical success (adapted from Rajasekharan et al., 2016%°)

Clinical Scoring Criteria

Clinical
Criteria

. Asymptomatic

. Slight discomfort

. Minor discomfort

. Major discomfort

Description

Pathology: Absent

Normal functioning

Naturally exfoliated

Exfoliation prematurely due to ectopic eruption
Mobility (physiological) < 1mm

Pathology: Questionable

Percussion sensitivity

Chewing sensitivity, short-lasting

Gingival inflammation (due to poor oral hygiene)
Mobility (physiological) > 1Imm but < 2mm
Pathology: Initial changes present

Chewing sensitivity, long lasting

Gingival swelling (not due to poor oral hygiene)
Periodontal pocket formation (no exudate)
Mobility >2mm but <3mm

Pathology: Late changes present

Spontaneous pain

Gingival swelling (not due to poor oral hygiene)
Periodontal pocket formation (exudate)

Sinus tract present

Mobility > 3mm

Premature tooth loss, due to pathology
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Table 10. Criteria for radiographic success (adapted from Rajasekharan et al., 2016'°)

Radiographic Criteria
. No changes present .

. Pathological changes of e
questionable clinical
significance .

L ]

. Pathological changes
present

. Pathological changes .

present requiring an
immediate extraction
of the tooth

30

Radiographic Scoring Criteria

Description
Internal root canal form tapering from chamber to
the apex
PDL/periapical regions: normal width and
trabeculation
External changes are not allowed (widened
periodontal ligament (PDL))
Abnormal inter-radicular trabeculation or variation on
radiodensity
Internal resorption acceptable (nonperforated)
Calcific metamorphosis is acceptable and defined as:
uniformly thin root canal; shape (nontapering);
variation in radiodensity from canal to canal (one
cloudier than the other)
Dentine bridge formation (one or more canals)

External changes are present, but not large

Mildly widened PDL

Minor inter-radicular radiolucency with trabeculation
still present

Minor external root resorption

Internal resorption changes are acceptable, but not if
external change is also present (perforated form)

Frank osseous radiolucency present, endangering
permanent successor



Figure 5. Clinical Outcome Data Collection Form

Clinical Outcome Data Collection Form

Participant’s Number | I
L] —
Recall period 6 months 12 months |18 months 24 months
Score
Comments
Thnloal Eooring Critenia
3core Clindoail Critoria Decoription

¢ Acymptomatic o Pamciogy: Absent
e Normal functicning
o Nstursily exfolsted
e Exfolstion premasturely due to ectopic eruption
*  ModiRy (physiciogical) £ 1mm
o Famciogy: Questionadie
e Percussion sensthity
¢ Chealrg sensiviy, shot-iasting
o Gingnal nfiammation [due o poor oral hygiene)
*  Modity (ohysicicgical) > 1mm dut < 2mm

*  Mincre cicoomfort ¢ Famoiogy: Inbsl changes cresent
.
.
.
.
.
.
.
.
.
.
.

*  3ught dicoomfort

Chewlng sensiiviy, long lasting

Gingval swelling (notdue to gocr oral hygiene)
Pericdontsl pocket ormation (ne exvdste)
MoDiity >2mm Dt <3mm

FPamciogy: Lete cranges present
2pontarecys cain

QGingval swelling (not due to gocr oral hyplene)
Pericdcrtal pocket ormation (exudste)

8inus vact present

MoRilRy = 3mm

Premsture oot 1033, due 50 Dathoicgy

*  Major glscomfort
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Figure 6. Radiographic Outcome Data Collection Form

Farticipant’s Number |

Primary Molar # |:|
&

Radiographic Outcome Data Collection Form

Recall period

12 months

24 months

Score

Hadiographic Jooring Grieria
Radlographilo Criteria

* Mo ohsngec precen O nkzsmal oot canal e tapering fram chambes 1o the
1 apeex
#  FOLU'psrispical reglons: mormal widih and trebeculaton
* mnhﬂmlnhunqu # Exiemal changes ar= not aliowsed {wid=ned perodonkzl
of quastionsble lpament (FOL
c@nlpal signifizanos ®  Abnormal Inker-radicular tmbeculstion o varisfion on
z L nizsnal resarpion accepmble (Ronpesto rabed)
#  CacHc metamomphosts 5 scoepinbke and definesd o
uniformiy thin root canak shape (QoAARRARAY varatian
In rpERedensti from canal to canal {one cloudler Bhan
i oz
®  Deriine bridge formabdon {one or mone canaks)
* Faihologhsal changes s  Exiemal chang=s are present, but not lage=
precent ®  Bdlidly widened POL
=  Kinor inter-radicular radiolucency with trabeculabon sl
z prmgans
#  Binor external root resorpon
" nkznal ressrpdon cremges are accepinbie, but not H
eyiermal change ks alao present [performbed formi
* Faihologhsal changes s Frank owsecus radlolucercy pres=nt, endangering
4 precent requirimg an pesmanent successor
Irnmadixbs axtrscton
of tha footh
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V.12 Flow Chart of the Study Process
The study design is illustrated in the Flow Chart presented in Figure 7.

Figure 7. Flow Chart of the Study Process

Search of the daily book of the EHR to
identify prospective participants

Confirming subject eligibility

Patient Information Leaflet/ Verbal Explanation
Parental Permission (Consent)
Assent

60 participants in total }— Subject Recruitment

v
‘ Randomization: Random Digit Table ‘

Ferric Sulfate Group Biodentine™ Group
\

« Pulpotomy performed

Performed by the
Study Operators

Performed by the

Study Operators | Restored with IRM and SSC

4

6 month follow-up

(clinical and radiographic) \

.

Performed by the J 12 month follow-up , Data Collection and
Study Examiner (clinical and radiographic) -~ Statistical Analysis

;

24 month follow-up
(clinical and radiographic)

V.13 Statistical Analysis

Data gathered through all study forms were transferred into Microsoft Excel
Spreadsheet (Microsoft Inc., Redmond, WA, USA). The data file was stored on a
password-protected computer. The Excel data file was then transferred to the IBM SPSS
statistical software program for statistical analysis. All data were assigned a numerical
value in order to complete statistical analysis.

The clinical success rates of 78% for FS and 94% for BD reported in the literature

were used, in order to determine the number of subjects for the study that can demonstrate
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the same difference between the two pulpotomy agents. A prospective power analysis
was carried out using these numeric results for the Two-Sample T-Test allowing unequal
variance. According to the power calculation, a sample size of 18 (9 in each group) would
be needed to achieve 92% power to reject the null hypothesis of equal means.

The data analysis consisted of univariate descriptive statistics to describe
demographic information. Nonparametric statistics (Chi-square) was used to analyze the
success of the two medicaments at their six month follow-up clinical evaluation. A p-value

of <0.05 was used to determine statistical significance for the Chi-square test.
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VI. Results
VI.1 Descriptive Data Analysis of the Initial Sample

A total of 60 participants were recruited over a period of 6 months (from June 1%
2017 to December 10" 2017).

There was a slight male prevalence of 51.7% (N=31), while the females were
48.3% of the initial sample (N=29).

Figure 8. Gender Distribution of the Initial Sample

Subject's Gender

W nale
WFemale

With respect to the age distribution of the 60 subjects included in the study eight
(13.3%) were three years old, 12 (20%) were four years old, 13 (21.7%) were five years
old, 13 (21.7%) were six years old, eight (13.3%) were seven years old, five (8.3%) were
eight years old, and one (1.7%) was nine years old. Thirty eight (63.4%) of the 60
pulpotomies were performed on subjects between the ages of four and six years old.

The average age of the sample was 5.3 years of age and the median age was 6 years.

35



Figure 9. Age Distribution of the Initial Sample

Subject's Age in Years

The ethnic distribution of the sample included 40 (66.7%) Hispanic, nine (15%)
White, six (10%) African American, two (3.3%) Asian, and three (5%) of other ethnicities.

Figure 10. Ethnic Distribution of the Initial Sample

Subject's Ethnicity

W Hispanic

IH African American
Clwnite

W asian

Cother

All 60 participants were medically healthy, without any reported conditions and

classified into ASA | category.
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VI.2 Descriptive Data Analysis of the Return Sample at 6 months

At 6 months, 36 subjects returned for clinical evaluation of the intervention. There
was distinct female prevalence with 22 (61.1%), while only 14 (38.9%) males returned.
Figure 11. Gender Distribution of the Return Sample at 6 months

Subject's Gender -6MRC

Wiale
Eremale

The return sample also consisted of six (16.7%) 3 year-olds, nine (25%) 4 years-
olds, seven (19.4%) 5 year-olds, seven (19.4%) 6 year-olds, four (11.1%) patients were
seven years of age, while only three (8.3%) were eight years old; twenty three (63.8%) of
the 36 pulpotomies that returned for six month follow-up were performed on subjects
between the ages of four and six years old. The average age of the return sample was 4.8

years and the median was 5 years.
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Figure 12. Age Distribution of the Return Sample at 6 months

Subject's Age in Years - 6MRC

With respect to the ethnic distribution, out of the 36 subjects that returned for their
six month follow-up 21 (58.3%) were Hispanic, six (16.7%) were White, four (11.1%) were
African American, two (5.6%) were Asian, and three (8.3%) were of other ethnicities.

Figure 13. Ethnic Distribution of the Return Sample at 6 months

Subject's Ethnicity -6MRC

] Higpanic

B African American
Owhite

M Asian

O cther
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All return participants were fit and healthy medically and categorized as ASA | patients.

V1.3 Descriptive Data Analysis of the Initial Sample of Pulpotomized Teeth

There was intended equal distribution between the type of material used for each
group with 30 (50%) pulpotomies completed using BD and 30 (50%) completed using
FS.

Figure 14. Material Type Distribution of the Initial Sample of Pulpotomized Teeth

Material Used

W Biodentine
[ Ferric Sulfate

Of the 60 pulpotomies that were completed 13 (21.7%) were maxillary first primary
molars. Six (10%) were maxillary right first primary molars and seven (11.7%) were
maxillary left first primary molars. Fourteen (23.3%) where maxillary second primary
molars, four (6.7%) where maxillary right second primary molars and ten (16.7%) where
maxillary left second primary molars. Sixteen (26.7%) were mandibular first primary
molars, 6 (10%) were mandibular right first primary molars and ten (16.7%) were
mandibular left first primary molars, while 17 (28.3) were mandibular second primary
molars. Five (8.3%) where mandibular right second primary molars and 12 (20%) were

mandibular left second primary molars.
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Figure 15. Tooth Type & Number Distribution of the Initial Sample of Pulpotomized

Teeth

Tooth Type Tooth Number
olar

All 60 teeth (100%) that received pulpotomy treatment were restored with SSC and
had an initial diagnosis of reversible pulpitis with large carious lesions extending into pulp.
The amount of plaque present at the time the pulpotomy was performed was recorded for
all 60 subjects. Eleven (18.3%) had no plaque present (score=0), 40 (66.7%) had a mild
amount of plaque present (score=1). Nine (15%) had a moderate amount of plaque

present (score=2), and no one had a score of 3.

Figure 16. Plaque Score Distribution of the Initial Sample of Pulpotomized Teeth

Plaque Score Around Tooth
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0=no plague

1=film at gingival margin
2=moderate accumulation
3=abundance of plaque
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The gingival health of the teeth at the time of pulpotomy treatment was recorded
for all 60 subjects. Fourteen (23.3%) had healthy gingiva, score of 0; 39 (65%) had mild
gingivitis or score of 1. Seven (11.7%) had moderate gingivitis (score of 2) and none
scored 3 e.g. severe inflammation of the marginal gingiva.
Figure 17. Gingival Score Distribution of the Initial Sample of Pulpotomized Teeth

Gingival Health Around Tooth

W Healthy
W nild Gingivitis
O Moderate Gingivitis

0= healthy

1= mild inflammation

2= moderate inflammation
3=severe inflammation

VI.4 Descriptive Data Analysis of the Return Sample of Pulpotomized Teeth
Of the 36 subjects who returned for their six month follow-up 20 (55.6%) had

pulpotomies completed using BD and 16 (44.4%) had pulpotomies completed using FS.
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Figure 18. Material Type Distribution of the Return Sample of Pulpotomized Teeth

Material Used - 6MRC

W Biodentine
W Ferric Sulfate

Of the 36 pulpotomies that returned for six month follow-up nine (25%) were
maxillary first primary molars. Six (16.7%) were maxillary right first primary molars and
three (8.3%) were maxillary left first primary molars. Ten (27.8%) were maxillary second
primary molars. Two (5.6%) were maxillary right second primary molars and eight (22.2%)
were maxillary left second primary molars. Nine (25%) were mandibular first primary
molars. Three (8.3%) were mandibular right first primary molars and six (16.7%) were
mandibular left first primary molars. Eight (22.2%) were mandibular second primary
molars. Four (11.1%) were mandibular right second primary molars and four (11.1%) were

mandibular left second primary molars.
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Figure 19. Tooth Type & Number Distribution of the Return Sample of
Pulpotomized Teeth

Tooth Type - 6MRC Tooth Number - 6MRC
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All patients that return had intact SSC in place (100%) and all were treated with
pulpotomy due to a large carious lesion extending to the pulp with the diagnosis of
reversible pulpitis.

Of the 36 subjects who returned for their six month follow-up six (16.7%) had no plague
present at this evaluation point, 24 (66.7%) had a mild amount of plaque present and six
(16.7%) had a moderate amount of plaque.

Figure 20. Plaque Score Distribution of the Return Sample of Pulpotomized Teeth
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Of the 36 subjects that returned for their six month follow-up seven (19.4%) had
healthy gingiva at evaluation (score of 0), 24 (66.7%) had mild gingivitis (score 1) and 5
(13.9%) had moderate gingivitis (score of 2).

Figure 21. Gingival Score Distribution of the Return Sample of Pulpotomized Teeth
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VI.5 Clinical Success Data Analysis of the Return Sample of Pulpotomized Teeth

Of the total sample of 60 subjects that participated in the study, the majority, or 36
(60%) returned for their six month follow-up, while 24 (40%) did not return. Upon clinical
examination of the 36 subjects that returned for their six month follow-up, 33 (91.7%) were
healthy, two (5.5%) were experiencing slight discomfort or had slight inflammation around
the tooth that received treatment, and one (2.8%) patient had major discomfort and
infection associated with the tooth that had received treatment. Since this tooth required
subsequent extraction, it was considered a major failure according to the clinical outcome
categorization. Hence, of the 36 pulpotomies that returned for six month follow-up 35

(97.2%) were considered to be successful and one (2.8%) was considered to be a failure.
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Figure 22. Overall Clinical Success Score Distribution of the Return Sample of

Pulpotomized Teeth
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V1.6 Clinical Success Data Analysis of the Biodentine™ Group

Eighteen (90%) of the 20 pulpotomies completed using BD that returned for six
month follow-up were healthy and two (10%) had slight discomfort or mild inflammation
around the tooth that received treatment. However, according to the set of clinical
outcome categories, all of the pulpotomies are considered successful and the BD group
showed 100% clinical success in 6 months.
VI.7 Clinical Success Data Analysis of the Ferric Sulfate Group
Fifteen (93.7%) of the 16 pulpotomies completed using FS that returned for six month
follow-up were healthy and one (6.3%) experienced major discomfort and infection
associated with the tooth that received treatment and this tooth required extraction.

Therefore, at six month follow-up the FS group exhibited 93.7% success and 6.3% failure.
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Figure 23. Difference Between Groups at Six Month Follow-up
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V1.8 Clinical Success Data Analysis of Difference Between Two Groups
At six month clinical follow-up, the FS group exhibited 93.7% success and 6.3%
failure, while the BD group showed 100% success. Statistical analysis was run using Chi-
square and it was determined that there was no statistically significant difference between

the two groups (x? = 0.2368; p < 0.05).
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VIl. Discussion

Out of the 36 subjects that returned for follow-up only one tooth was diagnosed with
clinical failure due to the presence of a draining sinus tract adjacent to the tooth. Such
clinical finding is directly associated with the status of the pulp and is a tell sign of ongoing
and advanced infection. A radiographic examination, indicated for treatment decision
making, had confirmed the spread of infection into the periradicular structures. The failed
tooth was a mandibular first primary molar and the child’s age at the time of failure was 5
years old. Hence, it can be discussed that the physiological resorption can not have played
any contributing role to the failure of the treatment. It can be assumed, that if the pre-
operative diagnosis and the intra-operative determination of the pulpal status were correct
and that of reversible pulpitis, the properties of the pulpotomy agent have a large part to
play in the ultimate outcome. It can also be argued, that such early failure of the therapy
indicates greater disadvantage of the FS. However, in pediatric patients clinical symptoms
and history do not correlate well with the actual status of the pulp. Furthermore, FS, being
a hemostatic agent, may have obscured adequate intra-operative determination of the
pulpal inflammation and may have prevented detection of hyperaemic pulp requiring non-
vital therapy. In the failed case, it was established that participant had a lack of homecare
with brushing and flossing from the parents. Not only was there a considerable amount
of plaque on the patient’s teeth at the recall visit but there were also new carious lesions
on other teeth. The patient’s parents were not very forthcoming with information about the
patient’s diet but it can be assumed that there were no significant improvements in the
patient’s diet since the previous examination. This further indicates the possibility that the
initial diagnosis of the tooth was incorrect and the tooth was never a good candidate for
vital pulp therapy. This highlights one of the major downsides to using FS as a pulpotomy
medicament. If the radicular pulp tissue never truly achieved hemostasis prior to
placement of the FS, the FS would have still formed a blood clot and achieved hemostasis
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even if the remaining radicular pulp tissue was hyperemic. This would mean that infected
tissue was left inside the tooth and it was never properly cleaned out. Hence, it is
imperative to achieve hemostasis of the radicular pulp prior to placement of FS so that
any remaining inflamed tissue is not able to be masked by the clotting abilities of the FS.

Almost every subject included in the study had mild to moderate gingivitis with visible
plague on their teeth. Their poor oral hygiene is likely a major reason for their high caries
rate and the need for extensive restorative treatment. Even though hygiene instructions
were provided to the patients and parents, poor oral hygiene was still persistent at the six
month follow-up visit. Home care instructions were reviewed with patients and parents as
well as visual demonstrations provided in an attempt to improve oral hygiene.

Every patient included in the study met the criteria for being considered high caries
risk. This also means that they are at an increased risk for future caries and recurrent
caries on previously restored teeth. Unless drastic changes in home care and diet were
made since treatment was completed it can be assumed that all of the pulpotomies that
were completed are not being maintained under ideal conditions. Any restorative
treatment that is not well maintained will have a shorter life expectancy than if it were taken
care of properly. Thus it is important to educate patients and their parents about the
importance of good diet and home care and the role that it plays on the long term success
of dental treatment.

An additional criteria that should have been considered for inclusion in the study was
likelihood to follow through with regular recalls. Patients who received treatment in urgent
care were less likely to return to the clinic once they were no longer experiencing any
discomfort. This was true for both new patients and patients of record. Patients who
received treatment under general anesthesia were also less likely to return for recall
appointments after all of their restorative treatment had been completed. It is unclear
whether this is due to the parent’s low oral health literacy or a genuine lack of care for their
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children’s oral health. A third reason for which patients did not return was distance
traveled to get to the clinic. Patients who drove multiple hours to come to the clinic were
less likely to return after the completion of restorative treatment.

One of the most convenient features of BD that is not discussed very often is its
ease of mixing. After adding a few drops of liquid to the capsule it can be mixed using a
triturator to repeatedly achieve the desired consistency and not have to worry about the
ratio of powder to liquid each time. The firm consistency to which the BD is able to be
mixed allows for much easier application to the desired area, especially when compared
to other bioceramic materials that are available. However, due to the hydrophilic nature
of the material, once it is placed it begins to absorb water from the dentinal tubules and
the previously firm material starts to become less viscous. This is both a positive and
negative attribute of BD. This decrease in viscosity after placement does allow the
material to flow better and give an even covering of the floor of the pulp chamber. But by
losing some of is firmness that also means that the material can be displaced much easier.
Recent studies showed that after three minutes of setting the material did not show any
displacement when other restorative materials were placed over the BD.***2 When the
crowns were placed over the BD in this study no disruption to the BD was observed.
Unfortunately, though the BD did not hold up as well against the force of the water from
the high speed hand piece. The reason that this was discovered was because many teeth
had to finish being prepped after completion of the pulpotomy procedure was completed.
As stated before, BD is a hydrophilic material so it was important that no moisture was
present during its placement or the material would lose its viscosity and become very
challenging to place and control. This meant no bleeding from the gingiva could be
present during the time of BD placement and therefore interproximal reduction was often
times completed after the placement of the BD. If not enough time was given for the BD
to set prior to using the high speed hand piece the water from the high speed hand piece
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would wash the BD out of the pulp chamber. If a cotton pellet was able to be placed over
the BD, so as to protect it from wash out, the interproximal reductions were able to be
completed while the BD was setting instead of waiting the three minutes for it to set before
working again.

This issue with the washing out of the BD during use of the high speed hand piece
also ties in with the issue of the manufactures instructions of needing to fill the entire pulp
chamber with BD. This is a significant waste of material. A 2mm layer of BD over the
pulpal floor provides a more than adequate seal of the vital radicular pulp tissue. This
means that the remainder of the chamber could be filled with a different restorative
material, covering and protecting the BD. Another study, conducted at UIC, which results
await publication, had showed in vitro that both IRM and RMGI would be adequate
restorative materials to place over the BD. Not only would this reduce the cost of the
procedure but this would also protect the BD from washout and the high speed hand piece
could be used right away.

The biggest challenge that BD presents to pediatric dentists is its packaging. As
previously mentioned, a significantly less about of BD could be used and the remainder of
the pulp chamber restored by another material with benefits other than reduction in cost.
Not only does filling the whole pulp chamber with BD waste materials but triturating a
whole capsule for a primary molar pulpotomy leaves the pediatric dentist discarding a
large portion of the material that was never used. Even when completing multiple
pulpotomies at the same time and completely filing the chambers with BD, four
pulpotomies were able to be completed with ample material for left over. In the operating
room where multiple quadrants of teeth are able to be isolated at one time and many
pulpotomies can be completed at the same time, being able to triturate one capsule of
material for all of them is very beneficial. But in a clinic setting where restorative treatment
is typically completed but the quadrant there is an excessive amount of material in one
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capsule. The amount of material required for the pulpotomies would decrease even
further if the pediatric dentist was choosing not to restore the whole chamber with BD and
covering it with a second material.

Over the course of the first 10 months of the study some opportunistic radiographs
of teeth treated with BD became available. This may have been due the pulpotomy having
been competed during an urgent care visit and then seen on a subsequent radiograph
during the patient’s initial comprehensive exam or due to variations in timing of treatment
and the need for updated radiographs during recall appointments. The BD was
significantly less radiopague compared to the IRM that was used to fill the chambers of
the teeth treated with FS and the opacity of the BD matched that of the surrounding dentin.
Due to the radiographs being taken so soon after placement of the BD there were no
calcific changes or dentinal bridge formation observed. No pulp canal obliteration or
internal resorption was observed in any of the radiographs. In one radiograph the BD
appeared to travel past the orifice and into the canal. No pathological signs or symptoms
were present at the time but the tooth should be monitored to see if the presence of BD in
the roots effects the physiologic resorption of the roots and natural exfoliation of the tooth.

The strength of this study is comparable to the current literature on other materials
that are used for primary molar pulpotomies. All operators participating in the study were
educated on the proper technique prior to beginning the study and those performing
follow-up data collection were calibrated for uniformity. Patients were randomly assigned
to each material so that there was no bias in which patients received treatment with which
material. The patients will be followed-up for a period of 24 months at six month intervals
obtaining clinical and radiographic data. For these reasons this study will be regarded as
having high quality of evidence and be an excellent resource for clinicians to help guide
them in their decision making of which medicament to use when performing primary molar
pulpotomies.
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Prior to beginning the study all providers that would be participating in the study
were trained on the proper technique for performing a pulpotomy. This was done in lecture
given by the lead investigator of the study. All providers participating in the study were
also educated on how to properly use both pulpotomy medicaments that were being used
in the study. This was done both by a lecture and a hands on workshop lead by a
manufacturer’s representative.

Based off of the initial power calculation it was determined that a minimum of nine
subjects were needed for each of the two groups. Knowing that patients would inevitably
be lost to follow-up a sample size of 60 subjects was determined to be adequate (30 for
the BD and 30 for the FS group). At the six month follow-up only 55% of patients returned
to the clinic for their recall appointment. Fortunately, at least 14 subjects from each group
returned which exceeded the original power calculation. However it is highly likely that
even more patients will be lost to follow-up over the two year period of the study and a
sample size of 60 patients may be inadequate. After completing the first round of recall
appointments it was clear that patient selection for inclusion in the study should have been
given more consideration. Patients who had a pulpotomy completed in urgent care should
not have been included in the study as they were less likely to return to the clinic once
they were no longer experiencing any discomfort. Patients who did not show up for recall
appointments between their initial exam and treatment under general anesthesia. The
parents of these patients did not value oral health and as a result were less likely to return
to the clinic after the completion of restorative treatment. Patients who had to travel a long
distance to get to the clinic were less likely to return for recall appointments after
completion of restorative treatment. 60 total patients may have been and adequate
sample size but the decision to include a patient in the study should have been thought

about more carefully and factors other than the dentistry been considered.

52



VIII. Study Conclusions

The following conclusions can be made based on the results of this study:

The clinical performance of BD and FS (control) as pulpotomy agents in primary
molars was similar at 6 months evaluation with 100% success rate for BD and

93.7% for FS.
Both pulpotomy agents can be recommended at short term.

The Null Hypotheses was not rejected by the results obtained at this stage of the

study process.

Larger sample size and a longer evaluation period, including radiographic

assessment are needed for definitive results.
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subjects mn the recrumtment phase of the research

Azzeni(z):

a) Assent (7 to 9 years): Randomized Controlled Tnal Companng the Chimeal and
Fadiographac Success of Biodentne™ Vs, Feme Sulfate mn Primary Molar Pulpotomes,
Versiom 2, (400572017

Parental Permissionds):
a) Randomured Controlled Tnal Companng the Chmical and Radiographic Success of
Biodentine™ Ve Ferrie Sulfate in Promary Molar Pulpotomies, Version 3, 5/02/2017

HIPAA Authorization(sz):

a) Randomured Controlled Tnal Companng the Chmical and Radwopraphic Success of
Biodentine™ Vs, Fermie Sulfate in Primary Molar Pulpotomies, Version: 1, Date: February,

14th 2017

b} Eewnew Preparatory to Besearch acknowledged [45 CFE 16431201001 Wu)]

Pleaze note the Eeview History of thiz submizsion:

Feceipt Diate submussion Tvpe | Beview Process | Review Date Feview Achon
02152017 Imtial Beview Convened 022873017 Modifications
Fequred
04072017 Fesponse To Convened 0472572017 Meodifications
Modifications Requred
05022017 Fesponse To Expedited 050972017 Approved
Modifications

Flease remember to:

2 Use vour rezearch protocol pumber (2017-0192) on any documents or comespondence with
the IEB concerming vour research protocol.
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= Review and comply wath all requiremients i the sindance document,
TIC I.nvesh:_r.ntur Responzibilities. Protection of Human Research Subjects”
(hitp-ieger. e edw/depis’ overressarch pratocolreview irb/ policies 0024 pdf)

Pleaze note that the UIC IRB ha: the preregative and antherity to azk further questions,
seek additional informmation, regquire further modifications, or momtor the conduct of your
research and the consent process.

Pleaze be aware that if the scope of work in the grant/'project changes, the protecol must be
amended and approved by the UIC IEB before the initiation of the change.

We wish you the best as you conduct vour research. If vou have any questions or need further help,
please contact OPES at (3120 996-1711 orme at (312) 355-1404. Pleaze send any cormrespondence
about this protocol to OPRS at 203 AOQB, M/C 672,

Smeerely,

Sheilah F. Graham, MPH
B Coordmator, IRE # 3
Office for the Protection of Besearch Subjects

Enclosure(s):
1. Azzent Document(z):

a) Assent (7 to 9 years): Bandomuzed Controlled Tnal Companng the Clhimeal and
Fadiographic Success of Biodentine™ Vs, Famc Sulfate in Prmary Molar
Pulpotonmes, Version 2, (47052017

2, Parental Permizsion(s):

a) Randommzed Conirolled Tral Companmg the Climcal and Radiographuc
Success of Biodentine™ Vs, Femc Sulfate n Ponmary Molar Pulpotomies,
Version 3, 5/02/2017

3, HIPAA Authorization(z):

a) FRandommzed Controlled Tral Companng the Climeal and Eadiographec
Success of Biodentine™ Vs, Fearmic Sulfate i Promary Molar Pulpotomies,
Version: 1, Diate: February, 14th 2017

4. Becruiting Material(s):

a) Patent Information Leaflet: Randonuzed Climical Tnal Companng the Success

of Two Prmary Molar Pulpotomy Materials, Version 2, 04052017

o Marao Da. Fonseca, Pediatmc Dentistry, BC 850
Evelina Eratunova, Faculty Sponsor, Pediatne Dentistry, MC 850
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APPENDIX B

APPROVAL

STARTS. EXPIRES
SO0%2017 =-— SO92018

UMVERSITY OF LUNOM AT CHEAGD

ResearCh Pr‘O leCT NSTIEUTONAL REVIEW BOSA0

Randomized Clinical Trial Comparing the Success of Two Primary
Molar Pulpotomy Materials

Introduction:

Your child needs dental trectment on his/her baby back tooth (molar) which has deep
decey (carics). When the decay gets very close to the nerve (pulp), the baby tooth can
get an infection and become painful. In order to fix the baby tooth, a procedure called
“pulpotomy” or baby root canal therapy, has to be done. This means that after removing
all the decay from the tooth, the dentist also has to cut off the top part of the pulp.

(Fig1).
Figure 1. Tooth decay and Pulpotomy
Arelorry Tooth Decry Palpgtorry

I v ap 0y oM . iy
4
[ A e o 20 bacrens ' wongend and regraced
\_ J Owrde 2o o drdecy -~ AN velaaint fliey
1
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Canal pudp
Vs it (apehely

A specicl medicetion (pulpotomy medicament) has to be placed in the tooth then to ksep
the remaining nerve clive. To restore the tooth to its full shepe and size, the dentist
will cover the baby molar with a metal cap (crown) mede from strainless steel. This will
mcke the tooth stronger and will prevent it from crumbling down (Fig. 2).

Figure 2: Pulpotomy (Left). Rodiograph of a tooth that had a pulpotomy done and
and has been covered with stainless steel crown (Right);

158

Randomized Clinial Trnal Comparing the Success of Two Primary Molar Pulpotomy
Matenials

Version 2 Date 04/052017
Page 1o0fd
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Patient Information Leaflet

In this ressarch project, we ore testing two different pulpotomy medicoments. One of
these is Ferric Sulfote, which we currently use for cur pulpotemy treafments. Ferric
Sulfate cowses cletting (coagulation) of the bleod of the remoining pulp. The other
material iz Biodenting™. It iz o nower mdicament, which has been used for both adult
and baby testh. It works by creating a hard barrier over the remairming nerve and
profecting it from any irfection. There are many study projects dene in the past that
have shown both medicaments [Ferric Sulfote ard Bicderting ™) to be sofe and wseful.
With thiz project we want to see how well sach meterial works on baby feeth and alzo
to compars the two between each other.

Figure 3: Ferric Sulfate (Left). Bisdentine M (Right)

BB

What does this mvolee®

-

Bindentine

We will recruit participonts who are children between 3 To 9 years of age. who ore
medicelly fir and healthy and nced pulpotomy (baby root comal therapy) on primary
molars [baby back tooth) Eoch participart will get hiz/hers baby back tooth treated
with one of ths two pulpefomy agerts, BiodemtimeTM or Ferric Suolfote. Which
medicoment a patient will receive will be defermincd by assigement of freatment group
by chonce, similer to tossing a coin. ATter the pulpotomy is completed. the participant
will be called back to the clinic every & morths. At that wisit the footh will be checksd
for a rumber of mmportant items including the teoth stability [mobility). kealth of the
surrounding gum, pain or discomfort on tapping. pressnce of omy ohooess or imfection.
At the recall every year the tooth will alzo be x-rayed to check for any changes in the
rogts or in the bone holding it m the mouth. These sigrs will help the rescarchers
determing the success of the pulpotomy procedures ard ultimately of the pulpotomy
medicoments.

Where will this treatment take place?

This research will be done at the Pediatric Dentistry Department, Sollege of Dentistry,
UIE (601 S Paulina 51, Chicago. IL &60612) ard the asseciated University of Dlinois ot
Chicogo Haospiral (1740 W Taylor 5t Chicage, IL 60612

Randpmized Clinscal Trial Comparme the Soccess of Twoe Primary dolar Polpotony
Mlaterials

Wersion 2 Date 04052017
Page I of 4
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Patient Information Leaflet

How long will this take™

As port of the study, your child will maks five visits fo the clinic. At the first one,
which typically lests about an hour, your child will receive the pulpotomy therapy. The
other four will be spread & morths epert and will coincide with the stardard regular
recall that your child is required fo get at their dental home (os per the Amsrican
Academy of Pediatric Dertistry). The recall visits will last approximately 30 minutes.
The total peried of study participation will be 2 years.

What are the potential risks and discomforts?

There are common short and lorg term risks associoted with amy boby bock tooth pulp
(nerwe) therapy. Short-term issues include pain or discomfort from the treatment.
Long-term complications maoy mclude reot shrinkags, mfection ard tooth adbscess. These
are risks apparent with any baby root canal therapy and regardless of the pulpotomy
agent used. Should any of these cocur; a prempt ard appropriate fellow up treatment
will be provided for your child. If ene of the pulpotemy agents is a lot worss thon the
other, porticipants in that group will kave poorer ourcomes than thoss in the other
groaup. Thers is a risk of loss of confidenticlity. Thers is a risk of eye imfection with
Ferric Sulfate. There are mo other kmown risks cccocioted with the uss of Ferric
Sulfate ard Biodentire™ as pulpotomy agerts.

Are there bemefits to taking part in the research?

There may be no direct benefits to your child by participating m the study. It iz hoped
that knowledge gaimed from this rescorch may berefit others thot will reguire
freatment with pulpotomy agerts in the future.

Do I howe to toke part?

Mo, you do mot have to be o part of this study. If you decide that you do not want your
child included in the study, we will still carry out treatment of your child’s back tooth.
It will not affect your right to troeatment.

Con I withdrow my child from the study?

Yes, you can decide to withdraw from the study af omy point oven if you have besn
involved et the start.

Confidentiality:

Your child's identity will remain confidenticl. Hiz/her name will net be published ond will
not be disclosed to anyons outside the study group.

Confidentiality of Informaotion:

Your child will be identified om all records/data by a participant’s number. Access To
wour childs records ard daota from this study will be limited fo the denfists in the
Bandomized Clinical Trial Comparing the Saccess of Two Primary Molar Palpotomyy
Mlaterials

Verszion 2 Date 04052017

Page 3 of 4
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Patient Information Leaflet

rescarch group. Any computerised mformation will be sfored on password-protected
computrers with restricted access. The study data will be kept for B years after the
study is completed in a locked cabimet bur will not be used for any futurs urrslated
studies without your permission.

Access to Daota:
The data cellected regarding your child will be awailable for you to see at any point
durirg the study by asking a teom member.

FPermizssion:
Study permizsion iz grarted by the UIC Institutional Review Board.

Use of the dota:

The results from this study will be published in a suitable dental jowrnzl or cam be
presented in a lecture format o others can berefit from the information.

Wha iz the Principal Imvestigator of this study?
Dr. Myles Clancy
Riesident in Pediatric dentistry
UIE College of Dentistry
Department of Pediatric Dentistry
801 South Poulina Strect, Chicago, Lllingis &0612

ecision to participate:
If you mcke a decision fo partficipote in our study you cen inform the Principal
Irvestigator Dr. Myles Clemcy by completing and submittimg the attoched
Study Porticipation Requsst Form. You cam submit the form wsing one of the
following options:
o Ploce the form in the box with the study title provided in the
Pediotric Dentol Slimic.
o Post to the oddress:
Dr. Myles Clancy
UIL College of Dentisiry
Department of Pediotric Dentistry
801 Seuth Poulma Street, Chicago, Illincis 60612

o Email to: m:lur-:ﬁui:.edl.l

Randomized Clinical Trial Comparing the Success of Two Primary Molar Polpotony
Mlaterials

Version 2 Date 04052017
Pape 4 0fd
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APPENDIX C

HIPAA Authorization Template V1.8, 0313407

APPROVED

DATE: 5/09/2017

UMIVERSITY OF ILLINCIS AT CHICAGO
| INSTITUTIOMAL REVIEW BOARD

University of Illinois at Chicage
Authorization To Use And Discloze (Release) Health Information For a Rezearch Study

Randomized Controlled Trial Comparing the Clinical and Radiographic
Success of Biodentine™ Vs, Ferric Sulfate in Primary Molar Pulpotomies

State and Federzl laws, includng the Health Insurance Portability and Aceountabality Act
(HIFAA), requre researchers to protect vour chuld’s health mformaton. This form descnbes howr
researchers, with vour authonzztion (permussion), may use and release (disclose or share) your
chuld’s protected health information in this research study. Please read this form carefully,

Your chuld has been azked to take part o a research study. The study has already been descnbed
to vou in a separate consent form. By sigmng this form you are permutting Dr. Myles Claney,
Pediatnc Dentistry Department, COD, UIC and lns research team to create, get, use, store, and
share protected health mfcrmation that 1dentifies your chld for the purposes of this research
study.

Description of protected health informaton that may be uzed and released (dizelosed or
shared)

The health mformation mncludes all mformaton created and'or collected dunng the research as
descnibad in the “Parental Pemmssion for Parficipation in Research” entitled Fesearch
Information and Parental Permission for Participation in Biemedical Research.

Protected health informaton mayv include results of tests, procedures or swrveys that are part of
the research Health mformation in your child’s dental record may be used and released 1f 1t 15
needed for the research; for example, past medical condibons or medications or information
related to illness or bospitalizations that ocour duning your parbicipation i the research.

The dental health information inclades name, phone numbers, email addresses, date of barth and
dental record number.

Eesearch use of vour protected health information:

Dhnng the conduct of the research, the researchers may use or share vour health informaton:
¢ With each other and with other researchers wvolved with the study;

¢  TWith law enforcement or other agencies, when requured by law;

Title: Randomized Coniralled Trial Comparing the Clhnical and Radioeraphic Saccess of Biodentine™ Vs,
Ferric Solfate in Primary Molar Polpotomies
Verszion: 1, Date: Febroary, 14th 2017

Pagz 1l of 3
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HIPAA Authorization Template V2.8, 03713407

*  TWith representatives of government agencies: Food and Dmg Admimistration, review boards
including the Unmversity of Illinois at Chuicago Institufional Review Board and other persons
who watch over the conduct of rezearch;

Protection of vour health information

The researchers agree to protect vour child’s bealth informaton and will enly share ths
mformation as descnibed 1o thes Authonzation and the Parental Permission for Participation in
Biomedical Research Form.

When vour child's health mfermation 1s given to people outside of the research study, those
agencies that recerve that bealth mformaton may not be required by federal provacy laws (mch
as the Provacy Fule) to protect if. They may also share vour information with others wnthout vour
parmission, 1f permitted by laws that they have to follow.

Expiration of Authorization
Thes Authonzation expives at the end of the study but can be cancelled sconer if vou decide to

withdraw vour permission.

Withdrawal or removal from the study
You may change vour mind and cancel this Authonzaton at any ttime. To cancel this
Authonzation, you mmst wiite to:
Ayles Clamey, DALD,
FPediatrie Dentistry Department, COD, TIC
801 5, Paulina Street,
Foom 167 (MCESD)
Chicazo, IL 60612-T211
Phone 312 9967232
Fax: 312 413-3006
Email: melancdizuic.edu

If vou cancel this Authonzation, your chuld may no longer be allowed to tzke part mn the research
study. Even if you cancel this Authonzaton, the esearchers may still use and disclose health
information they have alreadv obtained to mamtain the integrity and reliabality of the research
and to report any adverse (bad) effects that may have happened to your child.

Contact information for guestions about my rizhts under HIPAA
If vou have queshons or concems regarding vour privacy nghts under HIPAA vou should
contact the University of [lhinois at Chicago Prvacy Officer at Ph: (312) 996-2271.

If vou have not already received a copy of the Notice of Pnvacy Practices, yvou should ask for
one. ¥ ou will be siven a copy of this Autherization after it has been sizned to keep for vour
records.

Right to Kefuse to Sizn thiz Authorization

You do not have to s1gm this Authonzation. However, because vour chuld’s dental health
mformation 1= requured for research parbapation, if you decide not to sign thas Authonzation
form, 1t will only mean your child cannot take part m thas research. Mot sigming this form wnll not
Title: Randomized Controlled Trial Comparing the Chnical and Radiographic Success of Biodentine™ Vs
Ferric Solfate in Primary AMolar Palpotomies

Verszion: 1, Date: Febroary, 14th 2017

Page 2 of 3
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HIPAA Antherization Template V2.8, 031307

affect vour child’s non-research related treatment, payment or enrollment in any health plans or
vour child’s elimbility for other medical benefits.

Sigmature of Subject

I have read (or someone has read to me) the above mfcrmation. I have been given an opporfunity
to ask questions, and my questions have been answered to my satisfaction. I authonze the use
and disclosure of my child’s protected health infoemation for this research.

Printed name of Subject

Signature of Parent /Guardian or Date (nmst be same as Subject’s)
of Subject

Frnted name of Farent / (>uardian

Descnbe relafionship to subject (Check one below)
[ ] Parent

[] Legal guardian

[ Other; specify

Title: Randomized Comtrolled Trial Comparing the Chmical and Radiographic Success of Biodentime™ Vs,
Fermic Solfate m Primary Molar Puolpotomies
Version: 1, Date: Febroary, 14th 2017

Pagz 3 of 3
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APPENDIX D

APPROVAL

STARTS EXPIRES
50972017 — 5/05/2018

IHETITUTICHAL REVIEW 08 RD

@ UNIVERSITY OF ILLINOIS AT CHICAGD

University of Illinois at Chicago
Rezearch Information and Parental Permizsion for Participation in Biomedical Eezearch

Randomized Controlled Trial Comparing the Clinical and Radiographic
Success of Biodentine™ vs. Ferric Sulfate in Primary Molar Pulpotomies

Your child 15 being asked to participate in a research study. Eesearchers are required to provide
a Parental Permi=sion form such as this one to tell vou about the research, to explam that takmg
part 15 voluntary, to describe the nsks and benefits of participation, and to help vou to make an
mformed decision. You should feel free to ask the researchers any queshons you may have.

Principal Investigator Name and Title: Dr. Myles Clancy, DRD
Department and Inztitntion: Pediatine Denfistry Department, University of imeas at Chicago
Addrez: and Contact Information:

801 S. Pauhina Street,

Foom 267 (MCE50)

Chicagzo, IL 60612-7211

Fhone 312 596-7532

Fax: 312 413-8006

Emal: melancd@hne edu
Emergency Contact Name and Information:

Dr. Evelina Eratmeova, BDS, MDS, DChDent

FPhone 312 996-1984

Fax: 312 413-1638

Email: evekratigmic.edu

Conflict of Interest: Your child’s health care provider may be an investigator on this research
protocol, and as an ivvestigator, 15 mierested in both your child’s elimneal welfare and m the
conduct of this study. Before entering this study or at any fime durning the research, vou may ask
for a second opinion about vour chuld’s care from a chmeian whe is not associated with thi=
project. Your cluld 15 not oblipated to participate in any research project offered by has/hers
chimictan. Your child’s participation 1n this research study 15 veluntary and he/she does not have
to parficipate. The decision to not parficipate will not affect vour chald’s chmeal care now or m
the firfure.

Randomized Contralled Irial Comparing the Clinical and Radisgraphic Success of Biodenmme™ I, Farric Sulfine
in Primary Molar Pulpotomies
Diate: 05022017 Verzion 3

Papge 1 af 8
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Why iz mov child being azked?

A pulpotomy 15 a type of baby root canal treatment. which 1= a standard procedure done
in pediztne denfistry and 1= wsed to treat teeth with large cavities extending to the pulp
(perve) of the tooth. The procedure invelves removing all of the decay from the tooth as
well as the top part of the nerve of the tooth. A medicament (pulpotomy azent) 15 then
placed over the remaimng nerves of the roots of the tooth and then the tooth restored wath
a filhng or a crowmn {cap).

Denfists can use different medicaments to do pulpotomy. The current standard pulpotomy
agent 1= called ‘Feme Sulfate’. However, m the recent years another matenal 15 gethng
popular as well. Its frade name is Biodentine™.

Your chuld requires pulpotorny on his’her baby (prnmary) back teeth (molars). It 15
mmportant to bold on to the babv back teeth in order to have space for the adult teeth to
grow'erupt so this pulpotomy treztment needs be completed.

We are asking your permassion for vour chuld to be a participant in a research study that
imvestigates the effectiveness of the two types pulpotony agents (Biedentine™ and Ferric
Sulfate) for pnmary molars.

We recnut parficipants who are children between 3 to 9 years of age, whe are medically
fit and healthy and peed pulpotomy (baby root canal therapy) on promary molars.
Participation in this study dees not affect vour child’s dental treatment needs. Your child
will recerve the same dental treatment as planned by lus'hers denfist regardless of taking
part or pot m the research

Your child's participation m this research 1= voluntary. Youwr decision whether or not
vour child should participate will not affect your chuld’s cuwrrent or future dealings with
the University of lhnos at Chicago. If vou decide to let vour child participate, your
child will be free to withdraw at any tme without affecting that relationzhip.
Approsamately 80 subjects will be myvolved m thas research at UIC.

All zubjects would qualify for the treatments outzide of the research.

What is the purpose of thiz research?

The study 15 being done to test how the tero tvpes of pulpotonyy agents (medicaments],
Bicdentine™ and Ferric Sulfate, work in baby back teeth treated with pulpotomy
procedure over a peniod of fume (2 vears).

A pulpotomy 15 considered successful if the treated tooth remaims well and without any
problems untl it natuwally falls out.

Both of these matenals are safe and approved for use by the U. 5. Food and Dirugz
Admimistration (FDA). In addition, there are studies, wihich show that both pulpotonny
agents work well and are successful in keeping the teeth bealthy and without amy paimn,
discomfort or mfection. However, thes study 15 one of a kind as if will compare the twro
medicaments divectly to each other.

Randemized Controlied Irial Comparmg the Clinical and Radiographic Success of Biodename™ Fr. Farric Sujfine
in Primary Moiar Pulpotomier
Date: 05022017 Version 3

Page 2 of8
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What procedures are involved?

Thas rezearch will be done at the Pediztne Dentistry Department, College of Dentstry,
UIC (801 5 Paulna 5t, Chicago, IL. 60612} and the associated Unmversity of lineis at
Chicago Hospatal (1740 W Taylor 5t Chicago, IL 60612).

We recnut parficipants who are children between 3 to 9 yvears of age, who are medically
fit and healthy and need pulpotorny (baby root canzl therapy) on promary molars.

Each participant will get his'hers back baby tooth treated with one of the teo pulpotomy
agenis, Biodentine™ or Farrie Sulfate. Which medicament a patient will recerve will be
determmuneddbv chance, similar to tossing a comn.

After the pulpotomyy 15 completed, the participant will be called back to the chimic every &
months. At that vzt the tooth wall be checked for a mumber of nportant tems meluding
the tooth stability (mobility), health of the swrounding gum. pain or discomfort on
tapping, presence of anv abscess or infechon.

At the recall every vear the tooth will also be x-rayed te check for any changes m the
roots or in the bone holding 1t in the mouth.

These signs will help the researchers determine the suecess of the pulpotonyy procedures
and ultimatelv of the pulpotomy agents.

As part of the study, vour child will make five visits to the clinte. At the first one, which
typarcally lasts about an howr. your child will recerve the pulpotomy therapy. The other
four will be spread & months apart and wall comeide wath the standard regular recall that
vour chald 1= required to get at thewr dental home (as per the Amencan Acadenyy of
Pediainc Dentistry). The recall visits wall last approsimately 30 monutes.

The total pened of study parbicipation wall be 2 vears.

What are the potential rizks and discomforts?

There are common short and long term nsks associated any baby back tooth pulp (nerve)
therapy. Short-tenm 1zsues include pam or discomfort from the treatment. Long-term
complications may melude root shnnkage, infecton and tooth abscess.

These are n=ks apparent with any nerve therapy on a baby back tooth and regardless of
the pulpotonyy agent used. Should any of these cccwr; a prompt and appropriate follow up
treatment will be provided for vour chald.

If one of the pulpotomy agents 1s a lot worse than the other, paricipants m that group wall
have poorer outcomes than those in the other group.

There 15 a nzk of loss of confidentiality.

There 15 a nsk of eve infection with Feme Sulfate

There are no other known nisks associated with the use of Feme Sulfate and
Bicdentine™ as pulpotomy agents.

Will T be told about new information that may affect v decizion to participate?

Dhong the course of the study, vou and vour chald wall be informed of any sigmificant
new research findings (ether zood or bad), such as changes m the nzks or benefit=
resulfing from parficipation in the research or new alternatives to parbcpaton, that mught

Randomized Controlled Trial Comparmg the Clinical and Radiagraphic Success of Biodenane™ Fx. Faric Sujfine
in Primary Mbiar Pulpotomier
Diate: 05022017 Verzion 3

Page 3 of 8
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cause vou to change youwr mand about contimuong in the study. If new information 1s
provided to vou and vour chald, your parental peromssion to contimie participating in this
study may be re-obtamed.

Are there benefits to taking part in the research?

There may be no drect benefits to your chuld by participating m the study.
It 15 hoped that knowledgze gained from thes research mav benefit others that will require
treatment with pulpotomy agents m the future.

What other option: are there?

If yvou decide that you do not want vour cluld included in the study, he'she will recerve
the dental care as ongmally planned.

The receipt of dental care as planned can mclude Biodentine™ or Fermie Sulfite
restorative per choice of the denfizt,

What about privacy and confidentiality?

The people who will know that vour child 15 a research parficipant are only the members
of the research team Mo information about your chuld, or provided by vou, dunng the
research, will be dizclosed to others without vour wnitten permmuzsion, except 1f necessary
to protect your child’s nghts or welfare or 1f requured by lawr,

Study mformation which 1dentifies yvour child and the parental permission form signed by
vou can be looked at and’or copied for examining the research by the 115, Foed and Drug
Admimistration (FDIA)

A pozzmible nsk of the research 15 that your child's parbicipation o thas study or
mformation about vour chald and s 'her dental health might become known to
mdividuals outzide the research. However, every effort will be made by the ressarch team
to prevent this from happerung.

Participants will be identified by a study number, which 15 allocated to them at the time
of study enrolment. All study data will be coded using only the parhcipants” study
mumnbers and not mchuding any other personal 1dentifiers. The key to the code (personal
information matching parficipants ‘study numbers) along with all parficipants” personal
mformation and records will be kept confidential 2t all tmes. Only the research team will
have access to the study documentation. Hard copy files, parental permasszion forms,
assent forms and data collection sheets will be stored m a locked cabmet in the room 269-
D at the Pediatne Dentistry Department of the College of Dentistry, UIC. All
computenzed records, including the key to the data coding, will be protected m an
encrvpted folder on a password protected UTC computer.

When the results of the research are publizhed or discussed 1 conferences, no
information will be included that would reveal your child's 1dentity.

All research records wall be kept for 5 vears after study completion and then wall be
destroved. The discarding of all electronic and paper documentation wall followr strctly
the policy of the Pediatne Dentistry Department, College of Dentistry, ULC for
confidential mformation disposal.
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If vou and'or vour child diselose actual or suspected abuse, neglect, or exploitation of a
chuld or disabled or elderly adult, the researcher or any member of the stadwv staff moast,
and wall, report this to Child Protective Services (1e. Department of Fanuly and Human
Services), Adult Protective Services, and or the nearest law enforcement agency.

What if T am injured as a result of mv participation?

If you zet 1]l or mjured from being in the stady, UIC will help you get medical treatment.
You should let the study doctor know nght away that vou are 1l or myured. If vou beheve
vou have become 11l or injured from thas study, vou should contact Dr. Myles Claney at
telephone number (617) 419-04035.

You should let any health care provider who treats vou know that vou are 1n a research
study. If vou do seek medical treatment, please take a copy of this document with you
because if may help the doctors where vou seek freatment to treat vou. It wall also provide
the doctors where vou seek treatment with information they may need if they want to
contact the research doctors.

You or your health insurance plan wall be bulled Mo money has been set aside to pay the
costs of thes treatment. Health insurance plans may or mav not cover costs of research-
related mpury or illness. Youw should check with youwr imswance company before decidmg
to participate m thas research study. The study staff wall as=ist vou 1o obtaimng pre-
authonzation from vour inswance company. Costs not covered by insuwrance could be
smbstantial.

UIC kas not set aside any money to pay you or to pay for vour treatment 1of vou get 1l or
mjured from bemg 1n the study. There are no plans for the Unrversity to provide other
forms of compensation (such as lost wages or pain and sufferng) to vou for research
related illnesses or injunes. The only excephon to this policy 15 1f 1t 15 proven that vour
myury ar 1lness 15 dvectly caused by the negligence of an UIC employes.

By sipming thes form vou are not giving up any legal nghts to seek compensation of
mjury

x

What are the cost: for parficipating in this research?

There will be no additional cost associated with the research project to the patients who

emroll as parbicipants m thas study.

As a standard of care to all pathents whose dental home 15 the post-graduate pediatiic

dentistry department chmie, UIC, the following pattern of patient encounter 1=

recommended:

¢ An minal oral exam and development of treatment plan:

¢ Vizts to complete all dental treatment mmchiding dental filling pulpotomy procedures,
efe.;
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* Tanodic oral exam (recall) every 6 months affer the dental treatment 15 completed to
make sure that all teeth stay healthy.

A pulpotomy procedure, regardless of the matenial used. 15 tlled at the post-graduate
pediatmc dentistry department clinse, UIC to the price of $139.00. The cost for each
periodic oral exam (recall) visit 1= $28.00 and the cost for an x-rav 1s $19.00.

/e will contact vour insurance company to confirm coverage for the above histed
procedures. It 15 anhcipated that your child wall be fully coversd.
If vour insurance company does not provide coverage for these procedures or if vour
chuld does pot have a dental msurance, the patient or the patient’s famly wall be
responsible to cover the cost that wall melude the pulpotomy procedure (5132000, 4
recall visits (4 x $28=3111.00) and 2 x-rays of the tooth (2 x $19=538.00) or a total of
5289 00 payable over a penod of 2 years. Thus cost is part of the standard of care to any
patient who 15 2 regular attender and has/her dental homse 15 the post-graduate pediatiic
dentistry department clme, UIC.
If vou decide to emroll your child m the study, there will be no added cost to the standard
of care fees.
The Pediatne Dentistry Department, College of Dentistry, UIC 15 supporting thas study.
The company Septodont, the marufacturer of Biodentine™, will provide all of the
miaterial required for the study to the researchers free of charge.

Will I be retmbursed for anv of my expenszes or paid for my participation in thiz research?

Your chuld will not be offered any payment for being m this study.

Can I withdraw or be removed from the study?

If vou decide to enroll your child m thas stedy, you are free to withdraw vour parental
permission and disconfinue vour chald’s participation at any fime wathout affecting your
chuld’s future care at UIC. However, you should understand that 1f vou choose to
withdraw vour parental permission after the procedures have been performed the results
from the research procedures will be wreversible and cammot be undone.

Your child has the nght to leave the study at any fime without a penalty. For your child’s
safety, however, vou should consider the investigator's advice about how to leave the

=

Who should T contact if T have guestions?
Confact the researchers:

s D Mylas Clancy
Phone: 312 005 7532
Email: melaned(@uic. edu
& Dy Evelina Eranmeva
FPhone 312 005-1084
Email: evelratanic.edu
If vou have any questions about this study or vour chuld’s part in 1t
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*  Ifvou feel your child has had a research-related injuwry (or 2 bad reachon to the study
treatment), and’or

*  Ifvou have guestions, concerms or complaints about the research:

* Dy Marcio da Fonzeca
Pediatric Dentizory Department Head
Email: marcioig wic.edu
# Dy David Avemetsi
Post-Graduate Program Director
Email: avenetti(@uic odu
YWhat are my child’s rizht= as a research subject?

*#  Ifvou have guestions about your child’s right= as a research subject or concerns,
complamts, or to offer mput you may call the Office for the Protechon of Research
Subjects (OFES) at 312-996-1711 or 1-866-TES-62135 (toll-free) or e-mail OPES at
wieirbigue edu.

Eemember:

*  Vour child's parhcipation m this research 1= voluntary. Your decizion whether or not to
permut your child to pariicipate will not affect vour chuld’s omrent or fufwre relations with
the Unmversity. If vou decide to permut vour chuld's participation, vour chuld 1s free to
withdraw at anv time without affecting that relationship.

Sigmature of Subject:

I have read (or someone has read to me) the above mfomation. I have been mrven an
opportunity to azk questions and oy questions have been answered to my safisfaction. [ agree to
my chald to participate o this research. Iwall be given a copy of this signed and dated form.

Signature Date
Printed Mame
Signature of Person Obtammung Consent Date (must be same as subject’s)

Prinfed Mame of Pearson Obtaining Consent
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APPENDIX E

APPROVAL

STARTS EXPIRES
University of Ilinois at Chicage E/09y2017 = BD92018

UNIVERSITY OF ILLINOIS AT CHICAGD
HETITUTICOMAL REVIEW BOARD

ASSENT TO PARTICIPATE IN RESEARCH
For children 7 to 9 years of age

Title: Fandomized Controlled Trial Comparing the Clinical and
Radiographic Success of Biodentine™ Vs. Ferric Sulfate in Primary
Molar Pulpofomues

1. My name 1s Dr. Myles Clancy.

2. We are askmmg vou to take part in a research study because we are tving to leamn more
about two matenals that dentists usually use when thev do baby nerve (pulp) therapy
when thev fix teeth with large holes.

3. Ifvou agree to be o this study vou will get vour baby tooth fixed with one of those

two matenials. Here 15 what will happen:

* The dentist will first clean all the decay from your tooth.

¢ Then he'she wall take out the nerve (pulp) that 15 wnwell and wall place the
matertal (that we are studving) in the deepest part of the hole of the tooth.

#  After that the denfist wall put a filling or a crown on the baby tooth.
Then vou will visit us in the clinie agam (every & months) to check bow 1= the
tooth domg and to see 1f vou have any problems wath 1t. At two of these visits we
will also take a special pieture (x-rav) of vour tooth. This wall show us bow 15 the
tooth holding m your mouth.

4. There are some wnwanted things (risks) that can also happen. For example vour tooth
may start hurting again or may get a buble {swelling) beside 1t. Then we may have to
do some more work bere in the chinie to fix 1t or even we mught have to take it out if
its too wwell However, we will mzke cur best to take a good care of you and vour
tooth

Randomized Controlled Trial Comparing the Clinical and Radiographic Success of Bindentine™™ V. Ferric
Sulfarz in Primary Muolar Pulpotemies
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. There are some good things that can also happen if vou tzke part m the study. We wall
be checking vour teeth regularly and if the matenal that we used to fix your tooth 15
better than zome of the others, your tooth will stay hezlthy and well for very long
time.

. Please talk thiz over with vour parents before vou decide whether or not to parficipate.
e will also ask vour parents to give ther permission for vou to take part in thais
study. But even 1f vour parents say “ves” you can stll decide not to do thas.

. Ifyou don't want to be in this study, vou don’t have to participate. Eemember, being
in this stady 15 up to vou and no one will be upset if vou don’t want to parhicipate or
even 1f vou change vour mind later and want to stop.

. You can ask any questions that vou have about the study. If vou have a question later
that vou didn't think of now, vou can call me at (312) 996-7532 or ask me next fime.

. Sigming your name at the bottom means that vou agree to be in this study. Your
dentist will confinue to treat vou whether ar not vou parbeipate m this study. You and
vour parents will be grven a copy of this form after vou have signed i

Mame of Subject Date

Signatue Age rade m School
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APPENDIX F

Search of the daily book of the EHR to
identify prospective participants

Confirming subject eligibility
80 par_‘tlupants in total e e Patient Inform_atl_on Leaflet/ Verbal Explanation
N=40 in each group Parental Permission (Consent)

Assent

Randomization: Random Digit Table

Ferric Sulfate Group Biodentine™ Group

Performed by the
Study Operators
Pediatric Dentist
(Pediatric Dentistry Pulpotomy Performed and Tooth
Residents) .
Trained Restoration Completed
Calibrated

6 month follow-up
Clinical

|

12 month follow-up .
Clinical and Radiographic Data Collection and

Performed by the
Study Examiner

(Experienced
Pediatric Dentist)
Trained
Calibrated
Blinded

B I

18 month follow-up
Clinical

|

24 month follow-up
Clinical and Radiographic
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APPENDIX G

[nitial Data Capture Form

Date
Participant's
niumber
Tooth Humber o #B #l #] FE FL #T
Category

Indication for pulpotomy
1. Caries

2. Developmental / genetic
defect

3. Taath surface loss
\erosion attrition)

5. Other {describie)

Gingival Health

0= healthy

1= mild inflammation

2= maderate inflammation
3= smvere inflammation

Plague Index

0= no plague

1=film 2t zingreal margin
Z=maderate accumulation
3= aburdance of plague

Pulpotormy Agert wsed
1=80
2=F5

Definitive restoration
Lmalgam

Resin composite

GICy AMIGIC

i

aoi

Esthiesic.cromn

Other / describe

Other Comments regarding
this treatment:
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APPENDIX H

Participant’s Number |

|

T —

Clinical Outcome Data Collection Form

Recall period 6 months

12 months 18 months 24 months

Score

Comments

Clindoal Critoria
. Acymptomatic

Tlinloal booring Critena

Decoription
Famnciogy: Absent
Normal functiening
Nsturaily extolsted
Exfolation prematurely due o ectopic eruption
MoDIRy (physiciogical) £ 1mm

*  Jught dicoomfort

Fatrciogy @uesbonsoe

Percussion sensthvity

Chealng sensiEvEy, shot-asting

Qingval nflammation [due to pocr oral hygiene)
MoDIRy (physicicgical) > 1mm dut < 2mm

*  Munce cicoomfort

Famciogy: Inbsl changes cresent

Chealrg sensivey, long lesting

Gingval sweiling (notdue to pcer oral hygiene)
Pericdomtsl pocket formation (ne exvdste)
MoDiIty >2mm Dot <3mm

Famciogy: Lete cranges presert
8pcntarecys cain

Gingval swelling (not Jue to pocr oral Mygiene)
Pericdcrtal pocket formation (exudate)

8inus vact present

Modity 2 3mm

Fremature tocth 103, due %O pathoicgy
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APPENDIX |

Radiographic Outcome Data Collection Form

Participant's Mumber | |

Primary Molar # | |

Recall period

12 months 24 months

Score

Radlographic Jeoring Crieria
Radiograpiilc Crimria

Dazoription

* Mo ohsngec precen ® miesnal oot canal Bem mperng from chamber to the
1 apax
®  FOL\perispical reglons: normal widiy snd frmbecul=fon
*  Fainclogical changes ®  Exiemal change=s are not aliowed {sidened perodonbal
of quastionable ligament [FOL]}
clinloal slgnifizanos ®  Abnormal inber-radiculsr febecylstion o variafon on
z L] miernal resarpiion accepiable [rompesTo rabed]
® ZalcHC melamorphosts 15 socepiable and defimned s
urifcrenly thin root canak shape =gl varetan
In rpgiedenskfrom canal to canal {one cioudier Bhan
Hris o)
®  De=niine bridge Scomabon (one or mone canaks)
L] m'l-:hlnﬂwlt-hunqu: #  Exi=mal changes are present, but niot lange
prescent ® Bl aid=ned POL
®  Minor Inber-raficular radlolucency with frabeculabon sl
z prmpan:
®  Minor external root resompdon
L] mbarnal resorpdon chemges are aocepmbd=, but not H
exiernal change ks also present [perfombed form)
L] m'l-:-luﬂulnhunquu #  Frank osseous radiolucency pres=nt, =ndangerng
4 precent raquiring an EesmAnEnt SUDCEssor
immadizts satraction
of tha tooth
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APPENDIX J

¢ Local anesthesia
¢ Rubber dam isolation

¢ Removal of caries

¢ Removal of the roof of the
pulp chamber with a non-end
cutting bur

e The coronal pulpal tissue is
removed with sharp sterile
excavator or large round bur
in a slow hand piece

Medicament for direct
application to radicular pulp
stumps to include:

e FS Group: 15.5% Ferric
Sulfate solution burnished
on pulp stumps with
microbrush: 15sec to
achieve hemostasis,
followed by thorough
rinsing and drying

e BD Group: MTA paste is
mixed with sterile water to
a sandy consistency,
which is gently packed
over radicular pulp with
proprietary carrier

¢ Application of a lining, zinc
oxide eugenol cement for
the FS Group

e Filling up the pulp chamber
and the tooth cavity with
the BD material
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