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ABSTRACT

Objective: The aim of this study was to evaluate clinical efficacy of InGaAsP diode laser as adjunct to tradi-

tional scaling and root planing. Background Data: The use of laser is one of the most recent methods in non- surgical periodontal
treatment. Efficacy and side effects of each type of laser treatment have yet to be determined. Methods: Thirty patients
suffering from moderate periodontal disease have been considered. They were randomly selected to undergo either scaling and
root planing with curets, or scaling and root plan- ing combined with InGaAsP laser (980 nmand 2 W). The papilla bleeding index
(PBI), bleeding on probing (BOP), and clinical attachment level (CAL) were registered at the beginning and end of treatment.
Results: At the end of treatment, PBI average in the group treated with laser was 0.24 versus 0.43 in the group under con- ventional
treatment (p =0.014). In the group undergoing scaling and root planing, BOP decrease is 19.55% less (p < 0.0001) than in the group
also treated with laser. Nevertheless, CAL differences cannot be considered significant between both groups (p = 0.67). Conclusions:

Scaling and root planing in combination with laser

produce moderate clinical improvement over traditional treatment.

INTRODUCTION

CALING AND ROOT PLANING
are used to restore gingival

Shealth by removing plaque, calculus, and endotoxins ad-

hered to tooth roots, causing gum inflammation. This, along with
the patient's instruction for correct oral hygiene, consti- tutes the
basis of non-surgical periodontal treatment., Never- theless, this
type of therapy has its own limits, and so, many researchers have
proposed the use of several kinds of laser as a more efficient method of
root planing., The possibility of sub- stituting conventional
treatments for laser therapy is still very controversial.,; One of the
most succesful clinical uses in daily practice is the combination of
laser treatment and conventional treatment with manual instruments.
The beam of laser light would be capable of completing scaling and
root planing started by hand, fulfilling a delicate cutterage, preventing
dentine hy-
persensivity, and sterilizing the gingival sulcus.4

Good clinical results have been reached with the use of
ErYAG,; and Nd:YAG; laser, but these techniques are restricted due
to the cost of the necessary systems and possible side ef- fects.
Moritz et al., have proved significant bacterial decrease

and reduction of inflammation when using a diode laser of 805
nm wavelength combined with scaling and root planing. Other

authorsgg have proved good results with the use of diode laser

to decontaminate during periodontitis and perimplantitis surgi-

cal treatments. Nevertheless, Yilmaz et al.; have not found ad-
ditional benefit in the use of galium arsenide laser with regard to
other types of periodontal treatment. Other authors have suggested
that the use of laser for the periodontal treatment
could be more harmful than beneficial.1o11

The objective of this study is to confirm whether the use of
diode laser as adjunct to traditional scaling and root planing
improves the results of traditional therapy.

MATERIALS AND METHODS

In this prospective double-blind study, 30 patients were in-
cluded. They presented moderate periodontal disease. They were
randomly selected to undergo either scaling and root planing with
manual instruments, or scaling and root planing with manual
instruments combined with diode laser following the
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described protocol. Degree of gingival inflammation was eval-
uated according to the papilla bleeding index (PBI) and amount of
bleeding on probing (BOP), since histological studies con- firm
gingival bleeding as an accurate indicator of gingival
inflammation.,, ;5 Clinical attachment level (CAL), gingival
recession, and probing depth have also been measured..2

Data were recorded at the beginning and 6 weeks after the
end of treatment. This last time, patients were asked about their
impression on the treatment.

Every patient underwent the same treatment protocol. On
the first place, they were instructed in a good dental hygiene. To
evaluate this parameter, patients hygiene performance (PHP) index was
used.,, Patients were kept in this stage until they im- proved their PHP
at least 50% from its first value. Afterwards, patients were explored
and the clinical variables above men- tioned were registered. Then,
they were randomly assigned to one of the study groups. Both groups
underwent  supragingival calculus removal with ultrasonic
instruments. On the next ses- sion, the group treated without laser
underwent scaling and root planing with curets of Gracey type. The
other group of patients was treated with InGalAsP diode laser
(Intermedic. Barcelona. Spain) applied through optic fiber of 2 mm
of diameter. Wave length was 980 nm and 2 W power was applied
with pulse sys- tem (100-msec pulse and stop of 50). This type of
laser is pro- vided with a refrigeration pump which works with saline
serum, hooked to a manual piece to avoid any undesired increase in
temperature. The clinical procedure is as follows:

a. Periapical anesthesia using licodaine 5% and adrenalin
1:100,000.

b. Conventional scaling and root planing with manual instru-
ments in order to remove calculus and ease the following
use of laser optical fiber.

c. Laser procedure. The optical fiber becomes introduced and
ascending and descendant movements are practiced. Those
movements should be slow to increase laser efficacy, since it
works with low intensity (the maximum power of this diode
laser is 15 W). Special attention has to be paid to the direction of
the optical fiber, since it has to be always paral- lel to the tooth root
main axis. The same procedure has to be performed in the whole
dental perimeter, roughly 10 sec by tooth face. Access to
interproximal and furcation areas is
easy due to scarce thickness of the optical fiber.

d. Repetition of scaling is done to remove detritus and calcu-
lus remnants within the sulcus. It is extremely simple since
the remnants are loose.

e. As in the first procedure, the second laser procedure is done
to remove calculus remnants, prevent sensitivity of the
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working area, and undergo curettage of periodontal pocket.

Every time the laser is applied with abundant irrigation. In some
cases, it becomes necessary to clean the tip of the

fiber with a humidified lint in saline serum.

After 6 weeks, patients were examined by another practi-
cioner who did not know the procedure each patient had under-
gore.

Statistical analysis

The statistical tests carried out were mean differences with
Student's t test for independent and related variables, for PBI, CAL,
and BOP, which followed normal distribution. All the tests were
carried out with the aid of the statistical packet SPSS, version 10.0
(SPSS, Inc., Chicago, IL). Unless otherwise indi-
cated, p < 0.05 is considered statistically significant.

RESULTS

PBI average value was reduced from 1.38 + 0.61 (mean +
SD) t0 0.43 + 0.22 (p < 0.0001) and BOP average value was re- duced
from 5897 + 17.71 to 27.71 + 1441 (p < 0.0001) in the group
undergoing conventional treatment. The group treated with laser had
PBI decrease from 0.95 + 0.57 to 0.24 + 0.13 (p < 0.0001) and
decrease in the BOP average value from
39.37+19.90t0 11.02 + 7.36 (p < 0.0001) (Table 1).

The average PBI at the beginning of the study was similar in
both groups (p = 0.065). Six weeks after the treatment had fin- ished,
average PIB in the group undergoing conventional treat- ment was
0.43 versus 0.24 in the group which was treated with laser, having a
statistically significant difference of p = 0.014 (Fig. 1). The group
undergoing scaling and root planing pre- sented a BOP reduction
19.55% smaller than the group treated with laser (p < 0.0001). CAL
average Vvalue at the beginning of treatment was 4.78 + 1.25 mm in
the group undergoing tradi- tional treatment while 5.12 + 1.14 mm
in the group treated with laser, being both groups similar (p = 0.71).
At the end of treatment, CAL average value decreased in both groups
(up t0 393 + 1.14 mm and 4.17 £ 1.17 mm respectively, p < 0.0001 in
both instances) but there are not statistically significant differ-
ences between both groups (p =0.67) (Table 1).

Clinically, the group treated with laser had an important re-
duction of sensitivity and patients undergoing this type of
treatment reported less discomfort during treatment as well as an
important decrease in sensitivity previous to periodontal
freatment.

TABLE 1. CLinicAL INDICATOR CHANGES (95% CONFIDENCE INTERVAL)

PBI baseline PBI 6 weeks p valuea CAL baselinev CAL 6 weekso p value
RSP 101175 029057 <00001 402554 324462 <00001
RSP + laser 066125 016031 <00001 453571 357468 <00001
p valuec NS 0014 NS NS

Between baseline and 6 weeks.
gnmillimeters.
Between no laser and laser groups.

NS, not significant; PBI, papilla bleeding index; RSP, root scaling and planing; CAL, clinical attachment level.
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FIG. 1. Bleeding scores. PBI, papilla bleeding index; RSP,
root scaling and planing.

DISCUSSION

Like Moritz et al.; using diode laser and Schwarz et al., with
Er-YAG laser, we have observed that those patients treated with laser
as adjunct to SRP presented a more significant clinical
improvement than those conventionally treated. In our study, a
statistically significant reduction of PBI and CAL is confirmed in
both groups after the treatment was completed but the group
undergoing laser treatment showed a statistically more signifi-
cant improvement on bleeding on probing.

The clinical protocol we followed is more simple than the
one described by Moritz et al.,; and so, easier to adapt to the daily
clinical practice. It is also important to mention that we used a
wavelength of 980 nm, while theirs was of 805 nm. On the other
hand, we have observed statistically significant dif- ferences in
clinical indexes between both groups while they only refer to the
average of patients who showed a reduction on bleeding on probing
and depth of the periodontal pocket. These results contrast with those
obtained by Yilmaz et al.; as they state that the laser procedure does
not provide additional clini- cal benefits to the conventional
treatment. The differences this study presents, can be due to several
reasons such as different design of the research (quadrants instead of
the whole mouth like in ours), small number of patients (only 10 were
included), selection of single rooted teeth where the implementation
of SRP is more effective and also, that the evaluation of treatment was
done 32 days after the beginning of treatment versus 48 days later in
our research (estimated time for regeneration of
connective tissue).

In our study, we have not observed any clinical side effect
caused by the use of diode laser in the periodontal pockets. Al- though
the use of Nd:YAG and Er:YAG diode lasers has been proposed
for tissues adjacent to the periodontal pocket, their use can be
detrimental.1o1114 According to Radvar et al.,; dam- age is unlikely to
occur when the laser beam of light is used in parallel to the root
surface and adequate intensity is applied..1 Moreover, we have used
low intensity in pulse mode with ex-
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posure times of less than 10 sec and additional refrigeration to
minimize possible negative side effects. On the whole, more
exhaustive research needs to be done on the effects of different types of
laser as well as on their different wavelengths and in- tensity over the
tissues we want to remove and those we want
to keep.u

One of the most important side effects in periodontal treat-
ment is the increase of tooth hypersensibility. s, Laser treat- ment
of the root surfaces to ease hypersensibility has been proved to be highly
effective.,;.14 Our group of patients stated a much lower sensitivity
after undergoing treatment than the group which was not treated
with laser. Nevertheless, the data needs to be carefully evaluated since
it is based upon subjective im-
pression of patients and it is not based on objective proof.

CONCLUSION

The results of this research seem to prove that the use of the

diode laser on periodontal pockets as a complement to scaling and
root planing treatment produces a qualitative improvement in the
clinical indexes compared to conventional treatment. This data
should be confirmed with a larger number of patients and a longer
follow-up period. The differences shown in the subjective
perception of discomfort during and after treatment are indicative of
the importance of carrying out more research

evaluating this parameter.

REFERENCES

1. Carranza, F.A. (1998). Justificacion de la terapéutica periodontal.
In: Periodontologia clinica. F.A. Carranza, M.G. Newman (eds.).
Mexico: McGraw-Hill Interamericana, pp. 432-436.

2. Schwarz, F., Sculean, A, Georg, T., et al. (2001). Periodontal treat-
ment with an Er: YAG laser compared to scaling and root planing.
A controlled clinical study. J. Periodontol. 72, 361-367.

. Yilmaz, S., Kuru, B., Kuru, L., et al. (2002). Effect of galium ar-
senide diode laser on human periodontal disease: a microbiologi-
cal and clinical study. Lasers Surg. Med. 30, 60-66.

4. Gutknech, N., Zimmermann, R., and Lampert, F. (2001). Lasers in
periodontology: state of the art. J. Oral Laser Applications 1, 169-
1.

5. Yamaguchi, H., Kobayashi, K., Osada, R., et al. (1997). Effects of
irradiation of an erbium:YAG laser on root surfaces. J. Periodon-
tol. 68, 1151-1155.

. Radvar, M., MacFarlane, T.W., MacKenzie, D., et al. (1996). An

evaluation of the Nd:YAG laser in pocket periodontal therapy. Br.

Dent. J. 180, 57-62.

Moritz, A., Schoop, U., Goharkhay, K., et al. (1998). Treatment of

periodontal pockets with a diode laser. Lasers Surg. Med. 22, 302-

3

8. Dortbudak, O., Haas, R., Bernhart, T., et al. (2001). Lethal photo-

sensitilization for decontamination of implant surfaces in the treat-

ment of peri-implantitis. Clin. Oral Implants Res. 12, 104-108.

Bach, G., Neckel, C., Mall, C., et al. (2000). Conventional versus

laser assisted therapy of periimplantitis: a five-year comparative

study. Implant Dent. 9, 247-251.

10. Kreisler, M., Al-Haj, H., and D'hoedt, B. (2002). Intrapulpal tem-
perature changes during root surface irradiation with an 809-nm
GaAlAs laser. Oral Surg. Oral Med. Oral Pathol. Oral Radiol.
Endod. 93, 730-735.

w

[o2]

~

©



52

11. Kreisler, M., Al Haj, H., Daublander, M., et al. (2002). Effect of
diode laser irradiation on root surfaces in vitro. J. Clin. Laser Med.
Surg. 20, 63-69.

12. Spolsky, V.W. (1998). Epidemiologia de los trastornos gingival y
periodontal. In: Periodontologia clinica. F.A. Carranza, and M.G.
Newman (eds.). Mexico: McGraw-Hill Interamericana, pp. 66-87.

13. Greenstein, G., Caton, J., and Polson, A.M. (1981). Histologic
characteristics associated with bleeding after probing and visual
signs of inflammation. J. Periodontol. 52, 420-425.

14. Rechman, P., and Hennig, T. (2002). Lasers in periodontology.

New trends. J. Oral Laser Applications 2, 7-14.

15. Schmid, M.O. (1998). Preparacion de la superficie dentaria In: Pe-
riodontologia clinica. F.A. Carranza, and M.G. Newman (eds.).
Mexico: McGraw-Hill Interamericana, pp. 523-530.

16. Taani, S.D., and Awartani, F. (2002). Clinical evaluation of cervi-
cal dentin sensitivity (CDS) in patients attending general dental
clinics (GDC) and periodontal specialty clinics (PSC). J. Clin. Pe-
riodontol. 29, 118-122.

www.centerlasered.com
Borrajoetal.

17. Moritz, A., Gutknecht, N., Schoop, U., et al. (1996). The advan-
tage of CO,-treated dental necks, in comparison with a standard
method: results of an in vivo study. J. Clin. Laser Med. Surg. 14,
22
18. Kimura, Y., Wilder-Smith, P., Yonaga, K., et al. (2000). Treatment
of dentine hypersensitivity by lasers: a review. J. Clin. Periodontol.
21, 715721
19. Renton-Harper, P., and Midda, M. (1992). Nd:YAG laser treatment
of dentin hypersensibility. Br. Dent. J. 172, 13-16.
Address reprint requests to:
I. Rodriguez-Nufiez, Ph.D., D.D.S.
Periodoncia
Facultad de Medicina y Odontologia
RUa Entrerrios, sin
Santiago de Compostela, CP: 15705, Spain

E-mail: irodriguezn@infomed.es





