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ABSTRACT

AIM: The present study was conducted to compare effects of
acemannan and formocresol as pulp-dressing agents clinically and
radiographically in primary teeth.

MATERIALS AND METHODS: Aloe vera gel high molecular
weight fractions (AHM) containing native ingredients of
polysaccharide (acemannan) and glycoprotein (verectin) were
obtained by using the patented hyper dry system after washing
out coloured materials with running water from Aloe vera gel
slurry. Thirty healthy children aged from four to eight years, they
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were selected from patients attending outpatient clinic of Pediatric
Dentistry department. Each child had at least bilateral deep carious
lower primary molar indicated for pulpotomy. Pulpotomy was done
in both groups; where group I treated by AHM, acemannan, as a
dressing agent while formocresol used as a dressing agent in group
II. The study cases were recalled after three, six, nine and twelve
months for clinical and radiographic evaluation.

RESULTS: The overall clinical success rate of acemannan
group was 96.5%, while formocresol group was 89.6%. The two
groups were clinically successful with no statistically significant
difference between them (p = 0.148). The radiographic success rate
of acemannan group was 93.1%, while for formocresol group was
86.2%. There was no statistically significant difference between the
two groups (p = 0.385).

CONCLUSION: The acemannan showed higher clinical and
radiographic success rate compared to formocresol as a pulpulpotomy
agent in molars. It can be considered as an acceptable biomaterial for
vital pulp therapy of deep caries in primary teeth.
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INTRODUCTION

Maintenance of the primary dentition in a non-pathologic and healthy
condition is important for the well-being of the child as well as for
proper mastication, esthetics, phonetics, space maintenance and
prevention of aberrant habits!!l.

Pulpotomy is one of the most widely accepted clinical procedures
for treating cariously exposed pulp in primary teeth. The rationale
of this technique is based on the healing ability of the radicular
pulp tissue following surgical amputation of the affected or infected
coronal pulp'.

Pulpotomy can be performed using different techniques including;
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non-pharmacotherapeutic treatments or using pharmacotherapeutic
approaches by dressing the pulp tissue with different medicaments or
biological materials®®.. Formocresol (FC) has been the most widely
used medicament universally taught and preferred for pulpotomized
primary teeth; due to its ease in use, bacteriostatic and fixative
properties and high clinical success rates up to 97%!*.

In spite of the high success rate of FC pulpotomy, there are some
concerns about its potential health hazards?, search for a medicament
to replace formocresol became imperative after several negative
reports questioning both its local and systemic toxic effect as well
as its immunologic, biochemical, mutagenic effects and teratogenic
changes in the host!®.

The use of biocompatible materials has become a major interest
in modern dentistry, especially when direct contact with the dental
tissues is necessary. In this sense, the field of phytotherapy, which
is the use of plants or plant extracts for medicinal purposes, has
experienced a remarkable advance in recent years. Subsequently this
has stimulated the investigation of different herbal products with
potential therapeutic properties for dental applications!”.,

Aloe vera is one of herbal natural material; it has anti-inflammatory,
antibacterial, antifungal, antiviral, moisturizing and pain relieving
properties®®. Acemannan is a major polysaccharide of 4loe vera gel,
it has been recognized for its cytocompatibility and wound healing
inducer. It promote new dentine formation by stimulating primary
human dental pulp cell proliferation, differentiation, extracellular
matrix formation and mineralization”).

This study was conducted as a clinical trial, it was carried out
at Pediatric Dentistry Department, Faculty of Dentistry, Tanta
University. This study was carried out on thirty healthy children aged
from four to eight years, they were selected from patients attending
outpatient clinic of Pediatric department. Each child had at least
bilateral deep carious lower primary molars (D&E) indicated for
pulpotomy Figure 1.

Approval for this research was obtained from Faculty of Dentistry,
Tanta University Research Ethics Committee. The purpose of the
present study was explained to the patients and informed consents

were obtained according to the guidelines on human research adopted
by the Research Ethics Committee Faculty of Dentistry, Tanta
University.

Inclusion criteria

A-Clinical criteria’: (1) No evidence of clinical signs and
symptoms of pulp degeneration such as; spontaneous throbbing
pain, pain on percussion, tooth mobility, soft tissue swelling, fistula
or sinus tract. (2) Absence of pulp hyperemia that require additional
procedure. (3) Healthy children free from any medical condition such
as heart or leukemia that contraindicate pulp therapy. (4) Restorable
teeth. (5) Patient and parent cooperation.

B-Radiographic criteria®: (1) No pathological external or internal
root resorption. (2) Absence of calcific pulp degeneration. (3)
Absence of furcation radiolucency.

Preparation of acemannan sponge

Aloe vera polysaccharide fraction: Fresh Aloe vera gel (100g) was
homogenized and centrifuges at 9 x 10° g for 10 min. The supernatant
was dialyzed with molecular weight 8000 cut-off membrane against
distilled water for 36 hours and the non-dialysate (1g) was obtained
as polysaccharides fraction after lyophilzation, 0.4% acemannan
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Figure 1 A photograph sﬁéwin—g bilateral carious mandibular
molars.

first primary

Figure 2 Acemannan sponges.

solutions (w/v) were frozen at -80°C degree for 16 h and lyophilized
overnight. Then the sponges are sterilized by gamma irradiation
and tested for endotoxin contamination. The endotoxin level of
the acemannan sponges are assessed using the Traditional Kinetic
Limulus Amebocyte Lysate (LAL) assay kit (Lonza, Inc., Allendale,
NJ, USA) following the manufacturer’s instructions. The endotoxin
level is measured using ELISA after mixing the sample with LAL
reagent and comparing it to a standard curve. Endotoxin levels are
4.30 EU/mg spongel®. Acemannan sponge, provided by Prof. Yagi
A., Emeritus, Fukuyama University, Hiroshima, Japan (Figure 2).

Technique

Pre-operative periapical radiographs were obtained to assess the
tooth condition and to ensure proper case selection. Size (0 or 1)
radiographic films were used to accommodate the pediatric mouth
using Extension Cone Parallel technique (XCP). The sixty selected
primary molars out of thirty children were randomly divided into two
groups of thirty teeth for each, according to the material used, Group
I (Study group): Treated with acemannan and Group II (control
group): Treated with formocresol.

Pulpotomy procedure

The procedure started with profound local anesthesia and rubber
dam isolation, then caries was removed and conventional pulpotomy
technique was performed. The roof of the pulp chamber was removed
using a sterile high-speed bur No.330 with water spray, and the
coronal tissue was then amputated by sharp sterile spoon excavator
followed by irrigation with normal saline. Initial pulpal homeostasis
was obtained using moistened cotton pellet gently pressed against
the amputated pulp stump. In group I acemannan sponge was mixed
with distilled water to form a viscous solution, then a cotton pellet
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Figure 3 Clinical procedure using acemannan sponge.(A) Photograph shows the preoperative bilateral carious mandibular first molar. (B) Access opening
of mandibular right second molar after removal of pulp tissue. (C) Applying moistened cotton with acemannan in the pulp chamber. (D) Stainless-steal
crown in place at the same visit. (E) Application of reinforced zinc oxide eugenol.

Figure 4 Clinical procedure using FC. (A) Preoperative photograph shows carious mandibular left second molar. (B) Access opening of mandibular second
molar after removal of pulp tissue. (C) Application of cotton pellet moistened with Buckly's formocresol. (D) Application of reinforced zinc oxide eugenol.
(E)Stainless-steal crowns in place at the same visit. (F) Stainless-steal crowns in both side.

moistened with it was applied on the pulp stump for 3 minutes, then two groups were clinically successful with no statistically significant
the cotton will be removed, the cavity was sealed with reinforced difference between them. (p = 0.148) (Table 1).
zinc oxide eugenol. At the same visit, the tooth was restored with In acemannan group, during the follow up periods all cases
stainless-steel crown cemented with glass inomer cement as a final showed no sign of pain, gingival swelling or mobility, except at
restoration (Figure 3). In Group II, a small sterile cotton pellet twelve month one case came with pain and gingival swelling. While,
moistened with Buckly’s formocresol was placed over the pulp for formocresol group, one case represented with pain and gingival
stumps for 5 minutes, then the pellet was removed and the cavity was swelling at 3 month and another two cases at twelve month. There
sealed with reinforced zinc oxide eugenol. At the same visit, the tooth was no statistically significant difference between the two groups at
was restored with stainless-steel crown cemented with glass inomer different follow up periods as shown in Table 2. All the failed cases
cement as a final restoration (Figure 4). were managed by pulpectomy or extraction and space maintainer.
The overall radiographic success rate of acemannan group was
_ 93.1%, while for formocresol group was 86.2%. There was no
At the end of the study at twelve-month follow-up one patient was statistically significant difference between the two groups (p = 0.385)
lost leaving 29 patients for evaluation, the overall clinical success rate (Table 3 and Figures 5 and 6).
of acemannan group was 96.5%, while FC group was 89.6%. The Throughout the follow-up periods, treated teeth in acemannan
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Figure 5 Overall radiographic success rate in the acemannan group. Periapical radiograph of mandibular first primary molar treated with acemannan: (a)
Preoperative. (B) 3months postoperative. (C) 6 months postoperative. (D) 9 months postoperative. (E) 12 months postoperative.

A 2 ! o8 A 3
Figure 6 Overall radiographic success rate in the formocresol group. Periapical radiograph of mandibular first primary molar treated with formocresol: (A)
Preoperative. (B) 3months postoperative. (C) 6 months postoperative. (d) 9 months postoperative. (E) 12 months postoperative.

Table 1 Overall clinical success rates of the tested materials after twelve
months follow up.

group revealed no evidence of radiographic changes at three and
six month follow-up. While, one tooth (3.3%) after nine months

and another one (3.4%) after twelve months showed furcation After 12 month (N =29)
radioleuncey. In formocresol group, treated teeth showed no evidence Groups Success N (%) Failure N (%) | "p
of radiographic changes at three and six month follow-up. While, one AC 28 (96.5) 1(3.4) a0 —_
tooth (3.3%) showed furcation radiolucency and another one (3.3%) FC 26 (89.6) 3 (10.3)

showed abnormal root resorption and periodontal ligament space
defect at nine month. At twelve month, one tooth (3.4%) showed also
furcation radioleucency, and another one (3.4%) showed abnormal
root resorption and widening of periodontal ligament space. There

N: Total number of cases; XZ: Chi square test; FE: Fisher Exact for chi
square test; AC: Acemannan; FC: Formocresol.

Table 2 Comparison of failure cases in the tested groups at different

was no statically significant difference between the two groups at follow-up period.

different follow up period as shown in Table 4. . .. 3months |6months |9 months |12 month
Failure criteria
AC |FC AC |FC |AC. |FC |AC |FC
DISCUSSION iy SN LS O O O N L S
. . 5 Gingival Swelling |- 1s - - - - 1s|2s
An ideal pulpotomy material or drug must preserve healthy radicular —
Ip tissue, be highly biocompatibl t bacterial micro leak o LSS s
pulp 1ssue., : ¢ highly IOCOIl’lpa.l e, prevent bac er.1a rn.1cro cakage, Tl 0 1 7 5 7 7 1 5
has the ability to promote healing, prevent bacterial microleackage 5
. . . . . % 1.403 1.403 0 0.357
and should not interfere with the physiological root resorption
P value 0.236 0.236 1 0.55

process.
Advances in biomedical research open avenues for design of new
materials for pulpotomy treatment, aiming at regeneration of dentin-
pulp complex. So, this study was conducted to assess the efficacy
of acemannan as a pulpotomy agent compared to formocresol in
primary teeth.

AC: Acemannan; FC: Formocresol; S: Same patient presented with
different symptoms; 3 Chi square test; FE: Fisher Exact for chi square

test.

Table 3 Overall radiographic success and failure in the study groups.

The age group selected for this study was from four to eight After 12 months (N =29)
years to preserve the primary molars till the time of exfoliation, Groups Success [N (%)] Failure [N (%)] |/ *p
as premature loss of primary molars is one of the factors that are AC 27(93.1) 2(6.8)
responsible for space loss and malocclusion. Also, the selected cases FC 25 (86.2) 4(13.7) 0754 10385

had bilateral deep carious primary molars, to perform the treatment
of both groups under the same environmental factors for accurate
comparable results.

In the current study, formocresol was used for comparison because
it is still considered the gold standard when compared with all

N: Total number of cases; 3* Chi square test; FE: Fisher Exact for chi

square test.

Table 4 Comparison of radiographic failure rates for the tested groups at
different follow up period.

pulpotomy agents and medicaments due to its bacteriostatic, fixative F"l;"w'“lt’hperé"ds s — -
properties and high clinical success rates. Failure criteria Argm;cs ArgonFCS A‘é“";cs ACmol?C
It seems very important to identify novel and effective pulpotomy Furcation radiolucency [ e R e e R T B
agents to increase the rate of success of pulpotomy procedures. Periapical radiolucency - F F EF F F [ [
Therefore, several investigations have been used to evaluate the Abnormal root resorption - - - = = 1 |- 1
clinical and radiographical success of the variable pulpotomy Periodontal ligament defects |- S = = = 1s |- 1s
agents in primary teeth, such as the presence of pain or swelling as Tzo tal ;) - ;J - 33572 (1)3572
well as the indication of periapical or bifurcation change seen in P = 1 055 055

11,12]

radiograph!
So, in this study, clinical as well as radiographic and
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P: p value; y*: Chi square test;

patient with different

FE: Fisher Exact for chi square test; s: same
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histopathological examination were used during follow up, since
the clinical and radiographic study of applied novel material are not
sufficient. For overall evaluation, histopathological examination has
long been suggested as the best method to evaluate the effectiveness
of a biomaterial at the cellular and pulp tissue levels which may
be difficult to feasible in the human especially in pediatric age
groupl!314

In the present study, the overall clinical success rate of acemannan
after one year was 96.5%. Most of the cases were clinically free
from pain sensation, mobility and gingival abscess formation. These
results may be contributed to anti-inflammatory, anti-bacterial,
immunoregulatory function, healing and regenerative properties of
Aloe vera'>'*.

This result coincides with Songsiripradubboon et all'”), they
reported 100% success rate of acemannan as a direct pulp capping
material. In addition Khairwa et a/®®!. found that a mixture of zinc
oxide powder and Aloe vera gel in primary teeth has showed 93%
clinical success rate when used as a root canal filling material in
primary teeth.

In the present study, radiographic success rate of acemannan was
93.1%, this results in accordance with Songsiripradubboon et all'”},
they reported 85% radiographic success rates when acemannan was
used as a direct pulp capping material in human primary teeth. While,
Khairwa et al®. reported 73% radiographic success rates when Aloe
vera was mixed with zinc oxid powder as a root canal filling material
in primary teeth.

Regarding FC evaluation in the present study, the clinical success
rate was 89.6%. These findings agreed with the previous studies who
reported (93.3%) by Eidelman et all'*!, 98.6% by Farsi et all'! and
100% by Noorollahian®”. While radiographic finding in FC group
was 86.2%. These findings agreed with the results obtained by Farsi
et al™. (86.8%); Huth ez al®" ( 85%), and Mesut et al**! (90.4%).

The explanation for the difference in the overall clinical and radio-
graphical success rates of both group in this study may be attributed
to the fact that the clinical and radiographic success not always
correspond. Fuks et al reported that chronic inflammation of the
pulp may be present without periapical or interradicular abscess
formation and the tooth may be clinically and radiographically
normal.

Furcation radioluceny and abnormal root resorption were observed
as common radiographic findings in formocresol group in the current
study. These findings were in accordance with another different
studies (Ibricevic and Al-Jame®®); Holan et al*¥; Ruby et al*'; Havale
et al®; Yildirim et al®”) contributing the radiographic changes
after FC pulpotomy to different factors, such as the possibility of
penetration of formaldehyde through the pulpal floor with subsequent
damage to the interradicular area. In the acemannan group, only one
case presented with gingival swelling, this may be related to traumatic
cutting during pulpotomy procedure or the presence of an extrapulpal
blood clot that would cause chronic inflammation.

CONCLUSIONS

Within the context of observed results, it is possible to conclude that
acemannan sponge (AHM) showed high clinical and radiographic
success rate compared to formocresol as a pulpulpotomy agent in
molars. It can be considered as an acceptable biomaterial for vital
pulp therapy of deep caries in primary teeth.
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