Print ISSN 1110-6751 | online ISSN 2682 - 3314

JD S Al-Azhar Journal of Dental Science

LAZHAR Vol.23-No.4-415:421- October 2020

Pediatric Dentistry & Orthodontics ( Pediatric Dentistry, Orthodontics )

azhar.dent j@azhar.edu.eg

CLINICAL AND RADIOGRAPHIC EVALUATION OF ACEMANNAN AS
DIRECT PULP CAPPING MATERIAL IN YOUNG PERMANENT TEETH

Ahmed M.E. Alhag Ali*, Samy Youssef El-Bayoumy™, Abd-Elhamid Abu-Elyazed Eisa™"

ABSTRACT

Objective: The objective of this study was conducted to evaluate clinically and radiographically the effectiveness of acemannan
as direct pulp capping material in young permanent teeth. Subjects and Methods: The present study was performed on thirty six
mandibular first young permanent molars with deep carious lesion indicated for direct pulp capping. The children aged from six to
nine years old. After completely removing the infected dentine, teeth with a pinpoint pulpal exposure were randomly divided into
two treatment groups: (group A) Acemannan or (group B) calcium hydroxide paste. In both groups, the remaining part of the cavity
was filled with resin-modified glass ionomer filling. The teeth were assessed clinically and radiographically at different intervals
(48 hours, 1.5 month and 3 months post-operative). Results: The present study revealed that, the clinical and radiographic success
rate of acemannan was (77.8%), while Calcium hydroxide group showed a higher success rate (83.3%). Conclusion: Although
the acemannan is a promising material but calcium hydroxide offers good clinical and radiographic results and success than

acemannan but with no statistically significant differences.
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INTRODUCTION

Dental caries is a global health problem, the
incidence of dental caries is higher in younger
age groups; 60%—-90% of school children suffers
from dental caries . Dental caries is one of the
greatest challenges to the integrity of the developing
tooth. It can result in irreversible pulpal damage,
eventually causing necrosis of the pulpal tissues
and associated arrested development of the tooth
root. Ultimately, abnormal root development will
impact the long-term prognosis for tooth retention
@, So direct pulp capping (DPC) may be treatment
of choice in case of small pulp exposure to preserve
pulp vitality to avoid or retard root canal treatment

in an immature permanent molar exhibiting wide
open apex, to allow continued root development, to
allow odontoblasts to create dentin bridge between
the pulp and the DPC materials, and to maintain
pulp function ®.

Direct pulp capping in teeth with incomplete
root formation promote normal development of
the root complex. There are long-term prognostic
this
apexification treatment. The tooth structure formed

advantages of treatment outcome over
is of a great quantity, and its composition appears
to have greater structural integrity. The result is the
fully developed tooth is more resistant to vertical

root fracture >,
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Direct pulp capping involving the application
of a medicament, dressing, or dental material to the
exposed pulp in an attempt to preserve its vitality
and to promote reparative dentine formation, i.e.,
a dentine bridge, and to seal the pulp exposure
represents a preferable choice of treatment ©.
Ideally, a material for vital pulp procedures should
biologically stimulate odontoblast/dental pulp cells
and induce the formation of new hard tissue over
the exposed pulp ©.

In the literature, various materials have been
suggested for DPC such as calcium hydroxide,
Mineral trioxide aggregate (MTA), Biodentine,
stem cells, propolis, novel endodontic cement,
Emdogain, and TheraCal”. Among these materials
utilized for pulp capping in young permanent teeth,
calcium hydroxide (Ca(OH),) has long been the
material of choice®.

Calcium Hydroxide has been considered the
“gold standard” of direct pulp capping materials for
several decades . There are a number of advantages
to calcium Hydroxide that have caused it to receive
this recognition such as calcium hydroxide has high
pH and excellent antibacterial properties 9. The
calcium Hydroxide has a long-term track record
of clinical success as a direct pulp-capping agent
in periods of up to 10 years "Y. The presence of
tunnels in dentin barrier, extensive dentin formation
obliterating the pulp chamber, high solubility in
oral fluids, and lack of adhesion and degradation
are some of the limitations reported with calcium
hydroxide %19,

Because of these disadvantages of calcium
hydroxide, Acemannan was suggested as an
efficient and effective direct pulp capping material
as it possesses potent anti-inflammatory and
antimicrobial properties. This natural material
demonstrated its biocompatibility and enhanced
reparative dentin formation. Acemannan ( af-
(1,4) acetylated polymannose ) extracted from
Aloe Vera gel, showed cytocompatibility with
various cell types *'9. These studies also showed
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that stimulated

differentiation and mineralization of human dental

acemannan the proliferation,
pulp cells in permanent teeth. Moreover, when used
as a DPC agent, acemannan enhanced reparative
dentine formation in an animal model ¥,

SUBJECTS AND METHODS

The present study was carried out on thirty six
mandibular first young permanent molars with deep
carious lesion indicated for direct pulp capping.
Patients age ranged from 6 - 9 years old. The child
patients were selected from outpatient clinic of
the department of Pedodontics and Oral health,
Faculty of Dental medicine, Boys, Cairo, Al-
Azher University. The study was approved by the
pedodontics scientific Committee and department
council, Faculty of Dental Medicine, Boys, Cairo,
Al-Azhar University

A power calculation indicates that we needed 18
teeth in each group (acemannan group and calcium
hydroxide past group) to demonstrate the effect at
80 % power in relation to the formula to examine
the correlation with significance level 95% (Za =
1,96) and power test 80% (Zf = 0,84) 19,

The clinical inclusion criteria were as follows:

- All children (age from 6 to 9 years) with vital
young first permanent molar tooth on testing by
vitality test, such as thermal or electerical pulp
tester.

- Cooperative child and parent.
- Presence of a deep carious lesion.
- Sufficient tooth structure for restoration.

- Absence of clinical signs or symptoms suggesting
non-vital tooth such as spontaneous pain, tender-
ness to percussion, abscess, fistula, periodontal tis-
sue swelling, or abnormal tooth mobility.

The radiographic criteria included, a deep
carious lesion in close proximity to the pulp with
an intact lamina dura. Absence of radiolucency at
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the furcation and periapical region, obliteration of
the pulp and root canal, or internal/external root
resorption.

Exclusion criteria:

- Patient with systemic diseases such as uncon-
trolled diabetic, blood diseases, or patient recive
chemotherapy and radiotherapy.

- History of spontaneous, unprovoked toothache
or mobility, (grade I, IT and III).

- Sensitivity for percussion, no external or inter-
nal root resorption, no periapical lesions nor the
presence of a fistulae.

After a complete history questionnaire and pa-
rental consent form were completed, hard and soft
tissues were examined, the procedures completely
explained to the parents as well as the children. Pre-
operative preapical x-ray was done for evaluation ac-
cording to ADA instructions ‘7. Molars to be treat-
ed were locally anaesthetized using mepecaine-L (a
local anesthetic solution containing 20 mg Mepiva-
caine hydrochloride with 0.06 mg Levonordefrin
hydrochloride) by a single block injection. A rubber
dam was used to isolate the designated tooth (Ivory
system). Cavity outline preparation was performed
and all the unsupported enamel was removed me-
chanically by sterile ultrahigh speed round bur with
irrigation then manually with a sharp sterile caries
removal spoon excavator for excavation of soft cari-
ous dentine, all the carious dentin was removed ¥,
The cavity was rinsed with sodium hypochlorite to
decrease the bacterial load. Caries removal contin-
ued until the dentin offered resistance to hand exca-
vation with the sharp dental spoon. Once the pulp
tissue was exposed, hemostasis was achieved by
applying pressure over the exposed pulp with cot-
ton pellets that had been soaked with sterile saline
solution for up to10 minutes. If bleeding persisted
after this procedure, the tooth was not included in
the study. At this point, the tooth was allocated ran-
domly to one of the two experimental groups:
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Group A: Acemannan was mixed gently with
distilled water and gently placed on the pulp expo-
sure site''?, care was taken to avoiding any pressure
during placement of the material.

Group B: Calcium hydroxide (control group):
According to manufacture instructions (Dentsply),
an equal length of base and catalyst pastes was
mixed till a desired thickness was obtained, then
applied carefully on the pulp exposure site. Resin-
modified glass ionomer filling was used as final
restoration in both groups.

Clinical and radiographic [standardized periapi-
cal x-ray films] data of the two groups were col-
lected and tabulated at the definite intervals (preop-
erative, 24 hours post-operative, 1.5 month and 3
months), and prepared for statistical analysis.

The significant differences between any two
groups were assessed by Student’s t-test. The dif-
ferences between two groups were assessed by one-
way analysis of variance (ANOVA) followed by the
Fisher’s exact test. These analyses were done using
SPSS 23.0 statistical software.

RESULTS

Clinical and radiographic examinations were
done preoperative, 24hours, 1.5 month and 3 months
post-treatment. Patients’ assessments were done in
every visit and the success rate was regularly calcu-
lated. The final outcome was taken after 3monthes.

Clinical and Radiographic evaluation:

In clinical evaluation patients’ assessments were
done in every visit to evaluate if there is any pain
or swelling. In radiographic evaluation patients’
assessments were done in every visit to evaluate
if there is any widening of periodontal membrane
space or periapical radiolucent areas.

Clinical and radiographic findings of group A:

After data chollection at the end of three months it
was found that 14 teeth (77.8%) responded positively
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A: Preoperative B: After 48 hours

C: After 1.5 month

D: After 3 months

Fig (1a): (A,B,C,D) Acemannan direct pulp capping for first young permanent molar of an 8 years old girl (group A).

to acemannan material and appear normal clinically
and radiographically after 48 hours, 1.5 month and
3months. While the remaining 4 teeth (22.2%) failed
to respond positively, after 1.5 month 2 teeth had
pain with percussion and swelling clinically, and
radiographically showed widening of periodontal
membrane space and periapical radiolucency. After
3 monthes another 2 teeth had pain with percussion
and widening of periodontal membrane space, one
of them had swelling and presence of periapical
radiolucency. For this reason, Apexification and/or
endodontic treatment were performed for them.

Clinical and radiographic findings of group B:

After data chollection at the end of three months
it was found that 15 teeth (83.3%) responded
positively to calcium hydroxide and appear normal
clinically and radiographically after 48 hours, 1.5

month and 3 months. While the remaining 3 teeth
(16.7%) failed to respond positively, after 1.5 month
2 teeth clinically had pain with percussion, one of
them had swelling, and radiographically showed
periapical radiolucency. One of them showed
widening of periodontal membrane space. After
3 monthes another tooth had pain and swelling
clinically and radiographically showed widening
of periodontal membrane space and periapical
radiolucency. For this reason, Apexification and/or
endodontic treatment were performed for them.

Comparison between two groups:

On comparing the success rate of the groups, A,
B, there was no statistically significant difference
between Acemannan and Calcium hydroxide groups
where (p=0.678). (Table 1)

A: Preoperative B: After 48 hours

C: After 1.5 month
Fig (1b):(A,B,C.,D) Calcium Hydroxide direct pulp capping for first young permanent molar of an 8 years old boy (group B).

D: After 3 months
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TABLE (1) The Success rate of both groups.

Success rate
Variables
n Y0
Success 14 77.8%
Acemannan
Failure 4 22.2%
Success 15 83.3%
Calcium hydroxide
Failure 3 16.7%
p-value 0.678ns

*: ns; non-significant (p>0.05)

DISCUSSION

In the present study clinically and radiographi-
cally evaluated the effectiveness of acemannan as
a direct pulp-capping (DPC) agent in mandibular
first young permanent molar teeth with deep cari-
ous lesions when compared with calcium hydroxide
paste. We found that the success rate in acemannan
group was (77.8%).

In a study done by Songsiripradubboon et al. 19
investigated the clinical, radiographic, and histolog-
ic effects of acemannan used as direct pulp capping
in human primary teeth for 6 months. They found
that the success rate of Acemannan as direct pulp
capping was 72.73% which approximately agrees
with our study.

Another study done by Gonna et al. ' to com-
pared the histopathological effects of acemannan to
that of formocresol as pulp-dressing agents in pri-
mary teeth that underwent pulpotomy. The success
rate of Acemannan and Formocresol groups was
(75%) and (25%) respectively.

Songsiripradubboon et al. ?”, evaluated clinical-
ly and histologically of acemannan as a vital pulp
therapy. Their results were 33% and 67% success
rates for almost incomplete and complete miner-
alized bridge formation, respectively with normal
pulp tissue without inflammation or pulp necrosis.
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An in vitro study done by Jittapiromsak et al. !
showed that acemannan induced dental pulp cell
proliferation, promoted differentiation of human
primary dental pulp cells into osteoblast-like, cells
extracellular matrix and growth factor synthesis, and
new dentine formation as well as mineral deposition
when used as a DPC agent.

The success rate of acemannan group may be due
to its biocompatibility, potent anti-inflammatory and
antimicrobial properties, which enhance reparative
dentin formation. Treatment of human papillary cells
by acemannan can lead to proliferation of dental
pulp cells, activation of alkaline phosphatase, type
I collagen, BMP-2, BMP-4, vascular endothelial
growth factor, dentin saliva protein expression and
mineralization ?°-2?,

The faliur rate of acemannan may be due to ex-
treme heat produced during cutting of dentin, pres-
ence of chronic inflammation in the coronal pulp or
microleakage and poor seal®.

In calcium hydroxide group it was found that the
success rate was (83.7%). This result may be due to
advantages of calcium hydroxide that has excellent
antibacterial properties ?¥, which are derived from
several factors, included release of hydroxyl ions,
which alkalise the environment (pH=11), that was
not conducive for bacterial growth. Development
of superficial necrosis and minor inflammation
develops under the necrotic layer, which stimulates
the pulp to defense, i.e. odontoblast differentiation
and the formation of dentin bridge!*-29. So in the
present study, Ca(OH), was selected as a positive
control group, which considered the “gold standard”
of direct pulp capping materials for several
decades®”.

In a study done by Ulusoy et al. ®® for 12
months, they found that the success rate of calcium
hydroxide was 81.25% which approximately agrees
with our study.

Another study done by Horsted et al. ®”evaluated
the survival rate of pulp capped teeth for 1, 3, 6 and
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12 months. It was found that the success rate of
calcium hydroxide as direct pulp capping material
was 82%. which was similar with our study.

A randomized clinical trial done by Brizuela et
al. ®® compared the efficacy of calcium hydroxide,
MTA, and Biodentine as pulp capping materials in
young permanent molars, follow-up examinations
were performed at 1 week, 3, 6 months, and 1 year.
The success rate of Ca(OH), was (86.36%) which
slightly higher than our study.

Lower success rate of direct pulp capping with
calcium hydroxide has been showed in studies done
by Iwamoto et al. ®Pand Cengiz et al. ®® which was
78.3% and 73.3% respectively.

Anexplanation of Ca(OH), failure could be due to
the disadvantages of calcium hydroxide, limitations
and side effects. No inherent adhesive properties,
provides a poor seal, self-cure formulations are
soluble and subject to dissolution over time ©¥
pulpal inflammation, internal resorption, pulp
canal obliteration, presence of tunnel defects and
weakness of pulpal responses®”. Also penetration
of bacteria or presence of chronic inflammation in
the exposure site at the time of treatment and as
such leading to diagnostic errors.

CONCLUSIONS

Acemannan is a promising material that can
be used as a pulp capping material with a good
handling and showing competitive properties to
calcium hydroxide. Calcium hydroxide offers better
clinical and radiographic results when compared
with acemannan as a direct pulp capping material.
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