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ABSTRACT

Aim: Present study evaluated the topography of root
surfaces after using Gracey Curettes and Piezoelectric
Ultrasonic scaler.

Material and Methods: Twenty human mandibular incisors
exhibiting almost identical amount of plaque on the proximal
surfaces and indicated for extraction were selected. A
relatively flat 5 mm wide test area was marked on the proximal
root surface of each tooth. The test area on mesial root
surface was cleaned with a Gracey curette while the distal
root surfaces was cleaned with an ultrasonic scaler i.e.
EMS. The specimens were then evaluated using Scanning
Electron Microscope.

Results: The scores for remaining calculus were
significantly higher for root surfaces treated with ultrasonic
scaler, while the scores for roughness and loss of tooth
substance were significantly higher for root surfaces
treated with Gracey curettes. The time taken to clean the
root surfaces with ultrasonic scaler was certainly less than
with hand instruments.

Conclusion : Gracey curettes yielded better results as far
as remaining calculus was concerned whereas the results
were better with ultrasonic scaler  as far as roughness and
loss of tooth substance is concerned. The time taken for
Ultrasonic scaler was significantly less as compared to
hand instrumentation.

Keywords: Gracey Curettes, Scanning Electron
Microscope, Ultrasonic Scaler

INTRODUCTION

The first formal association between dental deposits and oral
diseases can be found in the writing of Hippocrates.1,2 Plaque
is considered to be the primary etiological agent in gingival
and periodontal diseases, although the presence of calculus
is also of great concern.2,3 One of the major goals of periodontal
therapy is to produce a treated tooth surface free of bacterial
plaque and calculus which is accomplished by thorough
instrumentation. While there has been an emergence in the
use of lasers for debridement, the most commonly used
techniques involve the use of hand instruments and power
driven instruments.4-8

Curettes are the most versatile hand-held instruments for use
in root debridement procedures. Sonics and ultrasonics are
two types of power driven instruments. Ultrasonics operate
at higher frequencies ranging from 18000-50000 cps and are
available in two types: Magnetostrictive and Piezoelectric.9

Numerous studies have attempted to measure the efficacy of
different instruments in removing the deposits and the effect
these instruments produce on the root surfaces, 8,10-20.
Conflicting opinions were given in these studies. The present
study was carried out with the purpose to evaluate the
topography of root surface after using specific Gracey
Curettes and piezoelectric ultrasonic scaling.

MATERIALS  AND  METHODS

Preparation of samples:

Twenty human mandibular incisors (n=20) exhibiting almost
identical amounts of plaque and calculus (evaluated using
Oral Hygiene Index) on proximal surfaces and indicated for
extraction were selected from the patients visiting the
Department of Oral Diagnosis and Radiology. The teeth were
caries free and devoid of any restoration on any aspect. The
samples were rinsed with normal saline and then fixed with N/
10 formalin for 48 hours. A relatively flat 5 mm wide test area
was marked on proximal root surface by making two grooves
in faciolingual direction at a distance of 5 mm, largely restricted
to the middle third of the surface.
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Test area on the mesial root surface was cleaned with a Gracey
Curette (No.1 /2). Cleaning was performed in accordance with
the standardised procedure. Distal root surface was cleaned
with an ultrasonic scaler using EMS Kermit Peizoelectric scaler
(Insert P). A single operator performed cleaning and two
independent observers crosschecked it.

The power setting was at medium level with 25-30 lbs of air
pressure and water cooling. Instrumentation was performed
in accordance with the standardised procedure, in the
faciolingual direction till the test surface seemed smooth by
visual inspection and tactile exploration. Time required to
clean each root surface was also recorded.

The crowns were then resected the level of CEJ by using high
speed diamond disk with copious water coolant. Roots were
then rinsed and subsequently sectioned labiolingually into
two halves i.e. mesial and distal. These mesial and distal root
surfaces formed the two experimental groups.

The sectioned root surfaces were then transferred to
increasing concentrations of alcohol (up to absolute alcohol)
for the purpose of dehydration. The specimens were then air
dried and mounted on SEM stubs. This was followed by
sputter coating with gold for two minutes in a fine coat (JEOL
sputter JFC 1100) sputtering device. The SEM evaluation was
done using model JEOL 6100 (SEM) operated at 20 kV.

Data Recording:

Four photomicrographs were recorded at the four corners of
the test area at 500x magnification. A total of 160
photomicrographs (Fig. 1 to 8) were coded and scored using
the following indices by Lie and Leknes: 21,22

Remaining Calculus Index (RCI)21 was scored ‘0’ when no
calculus remaining on the root surface; scored ‘1’ if small
patches of extraeneous material probably consisting of

calculus; scored ‘2’ if definite patches of calculus confined to
smaller areas and scored ‘3’ if considerable amounts of
remaining calculus appearing as one or few voluminous

Figure 1: Photomicrograph of top right corner of test area on
mesial root surface treated with gracey curettes.

Figure 2: Photomicrograph of top left corner of test area on
mesial root surface treated with gracey curettes.

Figure 3: Photomicrograph of bottom right corner of test area
on mesial root surface treated with gracey curettes.

Figure 4: Photomicrograph of bottom left corner of test area on
mesial root surface treated with gracey curettes.
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patches or as several smaller patches scattered on the treated
surface.

Figure 5: Photomicrograph of top right corner of test area on
mesial root surface treated with ultrasonic scaler.

Figure 6: Photomicrograph of top left corner of test area on
mesial root surface treated with ultrasonic scaler.

Figure 7: Photomicrograph of bottom right corner of test area
on mesial root surface treated with ultrasonic scaler.

Figure 8: Photomicrograph of bottom left corner of test area on
mesial root surface treated with ultrasonic scaler.

According to Roughness and Loss of Tooth Substance Index
(RLTSI):22 Smooth and even root surface with marks from
instrumentation and with no loss of tooth substance was
scored ‘0’; Slightly roughened and corrugated tooth surface
confined to cementum was scored ‘1’; Definitely corrugated
local areas where the cementum may be completely removed,
although most of the cementum was still present was scored
‘2’; and considerable loss of tooth substance with
instrumentation marks into dentin and if the cementum was
completely removed in large areas or it had considerable
number of lesions from instrumentation, it was scored ‘3’.

The obtained data was recorded and statistically analysed
using student-‘t’ test and results so obtained were compiled.

RESULTS

The results of this study are presented in the Tables (1-3).
The mean score for the remaining calculus on mesial surfaces
treated with Gracey Curettes was 1.575±0.42. The mean score
on the distal root surface was 1.95±0.54. Difference in the
mean score was 0.38, which was found to be statistically
significant at 0.5% of reliability. The average scores for
roughness and loss of tooth substance for mesial and distal
root surfaces was 1.737±0.3 and 1.46±0.43 respectively. The
difference in the two scores was 0.39 which was found to be
statistically significant. The average time taken to clean the
mesial and distal root surfaces was 135.85±20.0 seconds and
72.0±9.72 seconds (Table 3) respectively. The difference
between the mean scores was 63.85, which were found to be
statistically highly significant.

It was observed that the greater amount of calculus remained
on the root surfaces treated with ultrasonic scalers whereas
roughness and loss of tooth substance was more pronounced
in root surfaces treated with Gracey Curettes. The time taken
to clean the root surfaces with ultrasonic scaler was certainly
less than with hand instrumentation.
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DISCUSSION

In periodontal therapy, the instrumentation should be aimed
at complete removal of plaque and calculus with no or minimal
sacrifice of healthy tooth structure and no production of
surface roughness. The present study was undertaken in vitro
as it provides a reasonable method for technique examination
and observation without many of the restrictions found in
the clinical setting. The experimental mode and evaluation
criteria is similar to the one established by Lie and Leknes.21

Different studies in the past have provided useful information
but they were limited in nature.8,17,18-26 The results, therefore,
have been inconclusive and variable. Scanning Electron
Microscope (SEM) has been used in this study to examine
the morphology of treated tooth surfaces as the former not
only allows direct examination of tooth surface but combines
high resolution with great depth of focus.

It was observed during this study that none of the root
surfaces treated with any of the modality was completely free
of calculus. This can be explained by belief of Jones et al.23

that recognition of calculus by means of an explorer is not an
accurate clinical assessment and only gives a false impression
of complete calculus removal. The results of the present study
revealed that root surfaces treated with Gracey curettes were
fairly smooth after instrumentation but in some areas surface
spalling and irregularity was seen. Some loss of cementum is
also observed. Root surfaces treated with ultrasonic scaler
also showed some irregularity and stippling but loss of tooth
substance was much les as compared to hand instruments.

The combined score for RLTSI was much higher for root
surfaces treated with hand instruments than those with
ultrasonic scaler. This may be explained by the common belief
that the ultrasonic tips lack the capability to plane the root
surface and hence cause less loss of cementum.9,20,21 It seems
logical that degree of damage should be related in part to the
displacement amplitude and power setting of scaler tip.

The difference in the opinions of different investigators can
be explained by considering the following factors given as
editorial comment following the article by Wilkins and
Maybury;17 The type of surface being looked at- is it
cementum or is it dentin? Different surfaces could readily
account for the differences in the morphological appearance;
differences in the ultrasonic instrument, tips and vibratory
settings; differences may be in the preparation of the specimen
i.e. direct observation (dehydration) versus indirect replica
(replica method without dehydration) and; Histological
confirmation of the surfaces being looked at may present
with interesting results. Further, it has to be considered
whether the observations made were clinical, macroscopic,
with a profilometer, histological or microscopic. If microscopic,
then which type of microscope was used?

Therefore, when considering all these variables, it is not
possible to reach to a conclusion regarding the method of
instrumentation that causes the least amount of surface
alterations. Ritz et al.19 in their in vitro study, viewed that
substance loss, may not represent what we encounter in
clinical practice and hence, findings should be viewed with

Table 1: Comparison of scores for remaining calculus after hand and ultrasonic instrumentation

Group No. Range Mean ± SD Difference t p Significance 
Ultrasonic Scaling 20 0.5-3 1.95±0.54 
Hand 
Instrumentation 

20 1.25-2.5 1.57±0.42 0.38 2.4 <0.05 S* 

 *Significant

Table 2: Comparisons of scores for roughness and loss of tooth substance recorded after hand and ultrasonic instrumentation

Group No. Range Mean ± SD Difference t p Significance 
Ultrasonic Scaling 20 0.5-2.25 1.46±0.43 
Hand 
Instrumentation 20 1.25-2.5 1.737±0.31 

0.39 2.29 <0.05 S* 

 *Significant

Table 3: Comparison of scores recorded for time taken (in sec.) to clean proximal root surfaces with ultrasonic and hand
instrumentation

Group  No. Range Mean ± SD Difference t p Significance 
Ultrasonic Scaling 20 55-87 72±9.72 
Hand 
Instrumentation 20 108-175 135.85 

63.85 12.8 <0.001 HS** 

 ** Highly Significant
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caution. The loss of tooth substance in clinical condition
depends not only on the mode of action but also on the
applied force by individual practitioner. The difficulties of
carrying out adequate root debridement, coupled with the
need to prevent the reinfection of a pocket by professional
cleaning may lead to major loss of root material. With repeated
instrumentation, over a long period of time, the tooth may
take an hour glass form.19 It has been shown that presence of
root surface roughness leads to greater plaque
accumulation.27,28 Also the presence of root surface roughness
may  not be conducive for periodontal regeneration, but if
and how this microscopic amount of calculus, remaining after
debridement affects the clinical outcome, needs to be assessed
thoroughly.

CONCLUSION

It is concluded from the present study that hand scaling with
Gracey curettes yields better results in terms of remaining
calculus on root surface whereas ultrasonic scaling is better
as far as roughness and loss of tooth substance is concerned.
It is also a time saving method over hand scaling. Further,
how much of both methods are able to influence the outcome
of periodontal therapy is required to be seen by conducting
this study on patients with wider parameters and long term
follow up.
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