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Abstract 
The objective of this study was to evaluate 

the effectiveness of calculus removal on root 

surfaces instrumented with two piezoelectric tips 

(1S and curette H3) and a magnetostrictive tip

(P10) compared with a hand scaler (Gracey

curette 1-2) 

Materials and methods: Sixty interpro-

ximal root surfaces with similarly sized bands of 

subgingival calculus were randomly assigned 

into four groups for four instrumentation
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techniques. They were scaled until clean as

assessed by the naked eye and the time required 

was recorded as a unit of seconds. After 

treatment, all of the specimens were  examined 

for Remaining Calculus Index (RCI) and 

Roughness and Loss of Tooth Substance Index

(RLTSI) using scanning electron microscopy.

Statistical analysis of the time required to remove

calculus was based on a one-way ANOVA and 

the Tukey Test. The Kruskal Wallis Test was

applied to test the differences in remaining

calculus, roughness and loss of tooth substance. 

Results: The 1S tip required the shortest 

time to clean the surface; the mean time was

98±0.43 seconds. The mean time for the H3 and 

P10 tips and the Gracey curette 1-2 were

234±1.06, 170±1.58 and 131±1.50 seconds, 

respectively. Statistically significant differences 

in time (p<0.05) were observed between 1S and 

H3. The remaining calculus, roughness and loss

of tooth substance were not significantly

different among the four groups.  However, the 

1S and H3 tips seemed to have similar 

effectiveness in calculus removal to that of the 

Gracey curette 1-2 but caused less damage to the

root surface. 

Conclusions: The 1S and H3 piezoelectric 

tips showed similar comparative effectiveness

and effect on root surfaces to that of  the P10

magnetostrictive tips and Gracy curettes 1-2.

Keywords: root surface, scaling, piezoelectric

ultrasonic scaler, magnetostrictive ultrasonic

scaler, scanning electron microscope



CM Dent J Vol. 34 No. 1 January-June 2013

(bacterial dental plaque)

(calculus)

(hand scalers)

(subgingival calculus)

(cementum)

(dentin)

(effectiveness)

(power-driven 

scalers)

(accessibility)

(ultrasonic scaler)

(magnetostrictive

ultrasonic scaler)

(piezoelec-

tric ultrasonic scaler)

P5 1S H3

P5 1S H3

(P10)

(formalin)

(guiding cut)

(diamond rotary bur)

(cemento-enamel junction, CEJ)

P5 1S H3

(P10)

(scanning

electron microscope, SEM)



CM Dent J Vol. 34 No. 1 January-June 2013

(dehydration)

(SPI-module 

sputter coater)

(JEOL JSM-5910 LV,

Tokyo, Japan) kV

Figure 1 Representative images of root surfaces 

before and after root debridement until 

clean (as assessed by the naked eye).

H3 1SS

P10

Figure 2 Representative image of Gracey curette

1-2, H3 piezoelectric tip, 1S piezoelectric 

tip, and P10 magnetostrictive tip

Table 1 Trade name, manufacterer and type of instruments for scaling

P5 

(Acteon, Inc.,Merignac Cedex, France)
1S

P5 

(Acteon, Inc.,Merignac Cedex, France)
H3 

(Thai dental products co, Ltd, Thailand)
P10 

(Hu-friedy, Illinoi, USA)

(blind technique)

(intra-examiner calibration)

Cohen’s Kappa

(Remaining Calculus

Index, RCI)

(Roughness and Loss of Tooth Substance 

Index, RLTSI)
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(no calculus

remaining on the root surface)

(small patches of extraneous material probably 

consisting of calculus)

(definite patches of calculus confined to small

areas)

(consi-

derable amounts of remaining calculus appearing 

as one or a few  voluminous patches or as several 

smaller patches scattered on the  treated surface)

(smooth and even 

root surface without marks from the instrumen-

tation and with no loss of tooth substance)

(slightly roughe-

ned or corrugated local areas confined to the 

cementum)

(definitely corrugated 

local areas where the cementum may be com-

pletely removed, although most of the cementum

still present)

(considerable loss of tooth substance with

instrumentation marks into the dentin. The cemen-

tum is completely removed in large areas, or it has 

a considerable number of lesions from the

instrumentation)

(one way 

ANOVA) (Tukey Test)

(Kruskal Wallis 

Test) p = 0.05

P5 1S

±

P5

H3

(P10)

±

± ±

p<0.05 

P5 1S

H3

(P10)

Figure 3 The position of SEM imaging on the root 

surfaces 
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Figure 4 Diagra4 m show the mean time of the root 

surfaces instrumentation by 1S, H3, P10 

and Gracey curette 1-2 (x100) (*, for 

statistically difference).

a) 1S b) H3 c) P10 d)

Gracey curette 1-2

Figure 5 Representative SEM photomicrographs5

of the root surfaces instrumentation by a) 

1S b) H3 c) P10 d) Gracey curette 1-2 

(x100). 

a b 

c d 

(RCI)

Table 2 Mean and median of Remaining Calculus 

Index (RCI) and Roughness and Loss of 

Tooth Substance Index (RLTSI) after 

calculus removal with 4 Tips

Instrumentation N

RCI RLTSI

Mean ±SD Median Mean ±SD Median

1S 75 2.65±0.91 3 1.08±1.00 1

H3 75 2.77±0.70 3 1.04±0.99 1

P10 75 2.88±0.58 3 1.00±1.00 1

Gracey curette 1-2 75 2.74±0.75 3 1.08±0.76 1
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