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—— ABSTRACT

SCANNING ELECTRON MICROSCOPIC STUDY ON THE EFFICACY OF ROOT CANAL WALL
CLEANNESS OF TWO NI-TI ROTARY INSTRUMENTS WITH DIFFERENT RAKE ANGLE

In-Soo Jeon, Tai-Cheol Yoon*, Seong-Ho Park, Kee-Yeon Kum

Department of Conservative Dentistry, Oral Research Institute, Yonsei University

The purpose of this in vitro study was to compare the effects of root canal cleanness following two Ni-Ti
rotary instruments with different rake angle. Thirty-six sound, extracted human premolars with single root
were randomly divided into three groups. The used rotary instruments were HEROShaper (Group 1,
Micro-Mega, Besancon, France, n=12) and ProFile (Group 2, Maillefer, Ballaigues, Switzerland, n=12).
Control group (n=12) was only extirpated with barbed broach (Mani, Matsutani Seisakusho Co., Japan)

Group 1 & 2 teeth were prepared to a #40/.04 taper at the apex followed by 1 mm using crown-down
technique. After canal preparation and frequent irrigation with 5.256% sodium hypochlorite, the roots split
longitudinally into a bucco-lingual direction. Root halves were cross-sectioned in apical third portion again.
All root specimens were processed for SEM investigation and photographed. Separate evaluations by one
endodontist were undertaken for smear layer on prepared walls with a five score-index for each using refer-
ence photograph in root halves. The penetration depth of smear layer into dentinal tubules was also esti-
mated in the other halves. Following results were obtained:

1. Smear layer was observed on all the prepared walls with two experimental groups except control group.

2. Smear layer characteristics in two experimental groups:

1) HEROShaper group showed snowy, dusty appearance and were shown open dentinal tubuli on the
prepared walls of almost specimens, and the thickness of smear layer covering onto dentinal surfaces
was within 1-2 #m in a few specimens.

2) ProFile group showed shiny, burnished appearance and complete root canal wall covered by a homoge-
nous smear layer with no open dentinal tubuli in all specimens. The penetration of smear layer into
dentinal tubules was found in all specimens and the thickness was at 2-4 #m in all specimens.

These results demonstrated that a completely clean root canal could not be achieved regardless of positive
or negative rake angle, which is in accordance with the majority of previous studies on root canal cleanli-
ness

In conclusion, through irrigation with antibacterial solutions or chelating agents is recommended to
remove the smear layer on prepared canal wall in spite of Ni-Ti instrumentation.
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Fig. 1. Scanning electron micrograph of canal wall prepared with Ni-Ti HEROShaper showing snowy appearance (left, X
1,500) and numerous open dentinal tubules (right, x1,500).

Fig. 2. The penetration depth of smear layer into dentinal tubules was occasionally observed but mostly open on canal wall
prepared with Ni-Ti HEROShaper (x1,500).
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Fig. 3. Scanning electron micrograph of canal wall prepared with Ni-Ti ProFile showing ‘muddy  appearance by burnishing
effect (X 1,500).

Fig. 4. The penetration depth of smear layer into dentinal tubules was observed on canal wall prepared with Ni-Ti ProFile in
all specimens(x 1,500).
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Fig. 5. Scanning electron micrograph of canal wall extirpated with barbed broach but not instrumented showing clean dentinal

surface (X1,500). The penetration depth of smear layer into dentinal tubules was not observed on canal wall extirpated with
barbed broach but not instrumented (x1,500).
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