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ABSTRACT

Objective: The objective of this study was to compare the clinical and radiographic effects of two medicaments (Glutaraldehyde

GA and Collagen) on the pulp tissue of the primary teeth.

Subjects and Methods: The present study was composed of 60 primary molars from 30 patients. These teeth were classified

into two equal groups. The patients age ranged from 5 to 7 years old. The radicular pulp of the primary teeth were capped with

GA in (group A) and collagen in (group B) after pulpotomy procedures. The teeth were assessed clinically and radiographically at

different intervals (Three months, six months, and 12 months).

Result: The present study revealed that the clinical and radiographic success rate of GA was 80% while the success rate of

collagen was 20%.

Conclusion: The GA was more useful as pulp medicament materials than collagen after pulpotomy in primary teeth.
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INTRODUCTION

Human beings have two successive sets of teeth
primary and permanent; therefore, they are better
known as diphyodont. Primary teeth previously
were also known as deciduous or milk teeth,
which account for a total of 20 teeth (10 in each
arch). These teeth begin to develop at six weeks of
intrauterine life, the first primary tooth erupts in the
oral cavity at the age of 6 months, and this eruption
sequence completes till the age of 2 years. These
teeth are functional at the age of 5 years until 12
years after which the permanent teeth start to erupt
in the oral cavity V.

Primary teeth are considered to be equally
important as the permanent teeth. Primary teeth help
in the chewing of food, speech, and aesthetics and
also act as a template for permanent teeth to assume
a proper position in the dental arch ®. The early or
premature loss is defined by the loss of primary
tooth before the time of its natural exfoliation, it
is believed that premature loss of primary teeth is
related to space reduction and hence will result in
malocclusion of successive teeth; the most common
reason of premature loss of primary teeth is most

commonly associated with dental caries ®.
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Although the prevalence of dental caries in
young children has decreased considerably in recent
years, caries continues to affect many children in
the general population. Other causes may include
trauma, ectopic eruption, congenital disorders, the
loss of primary teeth also predisposes crowding,
rotation, and impaction in the permanent teeth ©.
Access to oral health care is minimal, especially in
rural children. It is also believed that the primary
teeth need no treatment as new teeth will erupt
automatically and may be attributed to the fact that
the parents lack of education and attitude towards
dental treatment in primary teeth .

Pulpotomy is the surgical removal of the entire
coronal inflamed pulp leaving the vital radicular pulp
intact within the canals; maintain arch integrity by
allowing preservation of teeth that would otherwise
be destined for extraction.

The main objective of pulp therapy in the primary
dentition is to retain every primary tooth as a fully
functional component in the dental arch to allow
for proper mastication, phonation, swallowing,
preservation of the space required for the eruption
of permanent teeth and prevention of detrimental
psychological effects due to tooth loss ©. Some
materials do better than others when placed on
exposed pulps due to their ability to prevent bacterial
contamination of the pulp ©. S-Gravenmade
proposed glutaraldehyde for pulp fixation in 1975.
In recent years, glutaraldehyde has been proposed
as an alternative to formocresol based on its superior
fixative properties, self-limiting penetration, low
antigenicity, low toxicity, and elimination of cresol,
rapid surface fixation ©7®.

Collagen membrane has a proven rate of success
in the field of dentistry as guided tissue regeneration,
hemostatic, and wound dressing agent. It has
inherent properties like low immune response and
toxicity, ability to promote cellular growth and
attachment ®-19,
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SUBJECTS AND METHODS

Study design:

A prospective clinical study
Study setting and population:

This study was carried out in children with 60
vital decayed primary molars that indicated for vital
pulp therapy.

The children were selected from the pedodontics
outpatient’s clinic, Faculty of Dental Medicine,
Boys, Cairo, Al- Azhar University.

Eligibility criteria:
Inclusion criteria:

* An age range of 5-7 years.

e Carious/mechanical pulp exposure.

e Noclinical or radiographic sign of pulp pathoses.

e A possibility of proper restoration of the tooth
after the procedure.

* At least two-thirds of the root length is still
present.

Exclusion criteria:

* History of spontaneous and unprovoked pain.

*  Mobility.

* Sensitive to percussion.

* Any sign of Presence of fistulae, external
or internal root resorption, carious furcation
involvement, and periapical lesion.

e Dystrophic calcification of the pulp.

Sample size calculation:

Based on previous studies ¥, a sample of 60
vital decayed primary molars that indicated for vital
pulp therapy were selected.

Intervention:

Molars to be treated were locally anaesthetized
using mepecaine-L. (a local anesthetic solution
containing 20mg Mepivacaine hydrochloride with
0.06mg Levonordefrin hydrochloride). Patients
were allowed to wait for 10-15 min before perform-
ing the pulpotomy procedure. Rubber dam was
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used to isolate the designated molar. Cavity out-
line was established with a sterile #330 high-speed
pear-shaped carbide bur with air/water spray. Car-
ies was removed with a slow speed sterile round
carbide bur. Access to a pulp chamber was detected
with a probe, or if the roof of the pulp chamber was
sufficiently thin to see the pulpal tissue. When the
pulpal exposure was confirmed, the roof of the pulp
chamber was removed with a sterile, non-end cut-
ting slow-speed bur. Removal of the coronal pulp
tissue was achieved with a sterile low-speed carbide
round bur and/or sharp, large, spoon excavator. He-
mostasis was attained by placing small cotton pellet
moistened in sterile saline with slight pressure; then
it was removed "9,

The patients were classified randomly into two
equal groups:

Group A: (Control group) 30 primary molars
were receiving glutaraldehyde after pulpotomy.

Group B: 30 primary molars were receiving
collagen membrane after pulpotomy.

Ethical consideration:

The study was approved by the Pedodontics sci-
entific Committee and department council, Faculty
of Dental Medicine, Boys, Cairo, AL-Azhar Uni-
versity. A signed informed consent will be obtained
from the parents of each child prior to entry into the
study.

Data management and analysis:

Statistical Package of Social science version
21 was used for data management and data
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analysis. Data were explored for normality using
Kolmogorov-Smirnov and Shapiro-Wilk tests;
data showed parametric (normal) distribution. For
parametric data, independent t-test was used to
compare the two groups in related samples. The
significance level was set at P <0.05.

RESULTS
Clinical evaluation results
Group A: (Glutaraldehyde)

Clinical evaluation of primary molars treated
with GA at different intervals. All cases had no pain
after three and six months, while, after 12 months
follow up, four cases were associated with mild pain
on percussion, sinus tract related to treated tooth
and two teeth had acute pain, swelling and grade
IT mobility recorded as treatment failure cases. For
this reason, a pulpectomy treatment was performed
for them.

Radiographic evaluation results

Group A: (Glutaraldehyde)

Radiographic evaluation of primary molars
treated with GA at different intervals. All cases had
no radiographic changes after three months postop-
eratively, while after six months postoperatively six
teeth showed widening of periodontal membrane
spacing. After 12 months follow up six cases were
associated with periapical radiolucency, periodontal
space widening and internal external root resorption
that recorded as treatment failure cases. For this
reason, a pulpectomy treatment was performed for
them as fig 1.

B

-

A- Preoperative B- (3 nTghths follow up)

D- (12 month follow up)

C- (6 months follow up)

FIG (1) Radiographic feature of GA pulpotomy of second mandibular primary molar.
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Group B: (Collagen)
Clinical evaluation results

Clinical evaluation of primary molars treated
with collagen at different intervals. 24 case had acute
pain, tender on percussion, swelling and grade II
mobility after three months postoperatively while,
after 12 months follow up six cases were associated
with mild pain on percussion. 24 case that had acute
pain recorded as treatment failure cases. For this
reason, a pulpectomy treatment was performed for
them.

Radiographic evaluation results

Radiographic evaluation of primary molars
treated with collagen at different intervals. Only
six cases had no radiographic changes after three
months, six months and 12 months postoperatively.
After three months postoperatively 24 teeth showed
widening of periodontal membrane spacing and
periapical radiolucency that recorded as treatment
failure cases. For this reason, a pulpectomy

treatment was performed for them as fig 2.
4 )

A- Pre-
operative

B- (3 months
follow up)

C- (6 months
follow up)

D- (12 month
follow up)

. J

FIG (2) Radiographic feature of collagen pulpotomy of second
maxillary primary molar.
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Comparison between two groups: On
comparing the success rate of the groups, A, B.
using independent T test it was found that there is
no significant statistical difference between group A

and B where p value=0.001 (Table 1).

TABLE (1): Comparison between all groups re-
garding the success rate.

Character GA (A) Collagen (B)
Sub. No. 30 30
Success cases 24 6
Percentage success 80% 20%
Failed cases 6 24
Percentage failure 20% 80%
S.D. 0.407 0.407
Sig. 0.001

Correlation is significant at the 0.05 level

DISCUSSION

In the present study, the Glutaraldehyde group
(A) the success rate was 100% in 3 and 6 months
follow up period and 80% in 12 months follow up
period while failure rate in GA group was 20%.

This that
glutaraldehyde is a satisfactory pulp medicament in

agreed with previous studies

human primary teeth 720,

Prakash et al. reported 100% clinical and

radiographic success following glutaraldehyde

pulpotomy in 6 months evaluation 7.

Havale et al. reported clinical and radiographic
success of GA at three-month and one-year recall
where the clinical success rates of GA were 100%
and radiographic success rates gradually decreased
to 83.3% in one year 1%,

Shumayrikh et al. reported a 96.5% and 75.8%
clinical and radiographic success rate, respectively,
in 12 months follow-up period 9.
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Lloyd et al., suggested that the reaction of the
pulp tissue to GA is related to the concentration
and the time of application, since they observed
that the depth of tissue fixation increased with the
concentration and application time. The authors
also observed aggressive internal resorption in teeth
treated with low concentrations of GA and for lesser
application times ?.

Kopel et al., indicated vital tissue was found un-
der a layer that was treated with 2% glutaraldehyde
1 year later. Also, Fuks et al.,”® showed no differ-
ence in glutaraldehyde pulpotomy in monkey’s teeth
between coronal inflamed pulp and healthy pulp V.

Conversely, long-term follow-up studies have not
shown similar success rates. Fuks et al., reported a
90.4% success rate after 12 months, which dropped
down to 82% 7. Similarly, Tsai TP et al. obtained a
98% clinical success rate but when combined with
radiographic evaluation, the average success rate
was 78.7% @Y.

The success rate of GA group may be due
to its little superficial inflammation of the pulp,
antibacterial action, rapid and superior surface
fixation properties, and less penetration to pulpal
tissue, low antigenicity, low toxicity, and elimination
of cresol .

While failure rate of GA group may be due to
low concentration, minimal time of application,
inaccurate detection of pulp inflammation de-
gree, follow up time, microleakage, and subject
variations #2429,

The development of newer materials that are bio-
compatible and have good results in the vital pulp
therapy procedure like pulpotomy is being tried.

In the collagen group (B), the success rate was
20% in 3, 6, and 12 months follow up period while
the failure rate was 80%.

This agreed with previous studies where Kakarla
et al., found moderate to severe inflammation is
seen in the pulp architecture of samples treated with
collagen 627,
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Assed et al. reported that the results of the pulp
tissue capped with collagen had a high failure rate
because the pulp tissue did not remain vital after
protection leading to pulp fibrosis accompanied by
cellular death, which was a frequent finding with
this material in this study @7

Conversely, other previous studies showed the
success of collagen as pulp capping,where Marsan
et al., found that collagen, bioresorbable membrane
was used as a pulp capping material and after 6
weeks, the pulp tissue preserved its vitality with
a better blood supply in the pulp and an increased
number of blood vessels; however, none of the
tested samples showed reparatory bridge formation.
Thus, the authors stated that collagen bioresorbable
membranes showed preservation of the morphology
of all histological structures 2829,

Postlewaithe et al. demonstrated that placed
collagen could initiate wound healing by activating
increased

inflammatory cells and promoting

vascularization of the healing tissue .

Rutherford et al., tested the pulpal reaction to
human osteogenic protein where collagen matrix
was used as a carrier, and results showed that human
osteogenic protein had good characteristics as pulp
capping material. Still, the collagen matrix itself did
not initiate mineralization nor create the dentinal
bridge @?.

It had been demonstrated that a stimulative
chemical factor is necessary for the development of
protective reaction of traumatized dental pulp, where
mere contact with biocompatible nonstimulative
matter is not enough .

Both Bimstein and Shoshan and Fuks et al. used
an enriched collagen solution which contained some
vitamins, amino acids, and other nutritive factors,
which are more significant initiators of positive
pulp reaction than the collagen itself 9.

Several pathogens are capable of producing
collagenase, an enzyme that can lead to prema-
ture membrane degradation as Porphyromonas
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gingivalis and Bacteroides melaninogenicus.
So, collagen combined with therapeutic concen-
trations of antibacterial and antibiotic agents,
such as chlorhexidine, minocycline and doxycy-
cline, partially inhibits the enzymatic membrane

degradation®?,

The studies had shown that premature membrane
resorption could lead to incomplete healing, so it is
advised that the membranes should have a degrada-
tion period between 3 to 9 months to achieve hard
tissue formation ¢V,

The success rate of the collagen group may
be due to its hemostatic properties and the ability
to aggregate platelets, so it can enhance wound
healing, bioactivity, and biocompatibility ®®.

While the failure rate of collagen group may be
due to improper marginal sealing, collagen degra-
dation after a short time leaving space that allows
entrance of microorganisms, absence of growth fac-
tors combined with collagen, microleakage, and in-
accurate detection of pulp inflammation degree®’=.

CONCLUSIONS

* GA proved better clinical and radiographic
results as a pulp medicament than collagen, but
this with an insignificant difference.

¢ Collagen use as pulp capping medicament
without combination with growth factors
recorded unpromising results.
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