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Abstract:

Objectives:

The study aim to evaluate the efficiency and effectiveness of different
caries removal techniques(conventional technique ,Smart Il burs,
Chemo-mechanical technique and ER:YAG laser).The research also
aim to study the impact effect of these techniques on subsequent
adhesion to restorative resin materials in an in Vivo and and In Vitro
environments. The research also aim to evaluate patients' experience,
satisfaction, and acceptance during caries removal process, in addition
to the potential impact of these techniques on the post-operative

sensitivity following the application of dental composite restorations.

Materials and methods

Laboratory section:

The sample consisted of (180) extracted human molars with occlusal
caries. (40) molars were allocated to surface micro—hardness testing
using the (Galileo ,durometria). Also, (40) molars were the study sample
for micro— tensile Bond strength testing using the Universal Testing

Machine.Another (40) molars were prepared for micro-shear strength by



Universal Testing Machine, after caries removal and restoration by
composite. In the remaining molars (60) molars the time taken for
complete caries removal was calculated ,then the samples were
prepared for histological study by examination under an optical
microscope with magnification (40x) to detect the presence of bacterial

aggregates and dentinal tubles distructions.

Clinical section:

The research sample consisted of (20) patients who had occlusal caries
on four molars. Patients' acceptance and satisfaction with the different
caries removal techniques were evaluated by answering questionnaires.
The effect of different techniques in removing caries on the post
operative sensitivity after restoration with dental composite resin was
also investigated in four time periods. Patients were summoned 18
months after applying the restorations for clinical evaluation of the

restorations.

Results:

*The micro hardness of residual dentinal surface after caries removal by
ER:YAG laser was the highest compared to the rest of the caries

removal techniques. The microtensile Bond strength values were highest



in the dental laser caries removal group, and the lowest values were in
the caries removal group using smart Burs. The rate of shear bond

strength was the highest in the group of caries removal by dental laser.

* The current study found that the average time to complete caries
removal in the (ER:YAG) dental laser group was the highest and the
caries removal by using the conventional method burs was the
quickest. The bacterial accumulation in caries removal group by Smart
Burs Il was the highest among the rest of the groups . The rate of
dentinal Tubules destruction was the lowest in the dental laser group

(ER:YAG) compared to the rest of the caries removal groups.

The current study found that pain associated with caries removal
occurred to a greater extent with rotary mechanical methods (traditional
Burs — smart Burs), while less pain was associated with caries removal
using the other two techniques. The current study also found that the
traditional technique was the quickest from the patients’ point of view,
and dental caries removal bt laser was the most time consuming.
Regarding the general acceptance and satisfaction of patients with the
technique used for caries removal, the chemical-mechanical technique

was preferred by the largest percentage of patients.



*The various caries removal techniques, whether traditional or
alternative, ultimately succeeded in reducing dental sensitivity over time
and also succeeded in achieving positive results and achieving comfort

for patients.

* The current study found that majority of the restorations were in good
clinical condition after a year and a half of their application, And the
color change occurred in most of the restorations after a period of their

application, regardless of the caries scraping technique used.
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