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Abstract

Objectives: This study evaluated the action of low level laser therapy (LLLT) on the percentage of newly formed
bone in rabbit mandibles that underwent distraction osteogenesis (DO).

Study design: Ten rabbits underwent bone lengthening according to the following protocol: Latency — 3 days;
Activation — 7 days 0.7 mm/d; and Consolidation — 10 days. The control group was composed of 4 rabbits. The
experimental group, composed of 6 rabbits, received infrared GaAlAs LLLT (A=830 nm, P=40 mW) according to
the following protocol: point dose of 10 J/cm2 applied directly on the bone site that underwent DO during bone
consolidation at 48-hour intervals.

Results: The percentage of newly formed bone was greater in the LLLT group (57.89%) than in the control group
(46.75%) (p=0.0006).

Conclusion: The results suggest that LLLT had a positive effect on the percentage of newly formed bone. Better-
quality bone sites may allow early removal of the osteogenic distractors, thus shortening total treatment time.
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Introduction

Distraction osteogenesis (DO) has been shown to be an
alternative treatment for facial bone reconstruction. A
distraction devices is used to induce bone growth in the
site of deformity (1).

Long-term stability of DO has not been well documented,
and some studies have found cases of instability and re-
currence (2-5). Therefore, some authors have attempted
to accelerate bone maturation and to improve the physi-
cal properties of lengthened bone (6-8).

Bone regeneration creates a response involving blood
vessels, cells, and extracellular matrix. Vascular sup-
ply, protein synthesis, and mineralization are all funda-
mental processes to guarantee tissue regeneration after
trauma (9).

The use of low level laser therapy (LLLT) seems to have
a positive effect on the repair of soft tissues and bone
(10). DO involves metabolic events that can be modu-
lated by using LLLT, which may reduce total treatment
time and ensure, therefore, greater patient comfort (11).

Material and Methods

Experimental procedures in this study were approved
by the Science and Ethics Committee of the School
of Dentistry and the Ethics in Research Committee of
the Pontificia Universidade Catdlica do Rio Grande do
Sul. Ten adult male New Zealand rabbits (Oryctolagus
cuniculus) were admitted to the Animal Laboratory of
the State Foundation of Health Research and Produc-
tion (Fundagdo Estadual de Producdo e Pesquisa em
Saude - FEPPS) and underwent DO of the right side of
the mandible.

The animals were anesthetized with 0.1 mg/kg 2% xy-
lazine hydrochloride (Anasedan®, Agribands do Brasil,
Paulinia, SP, Brazil) and 3 mg/kg zolazepam and tileta-
mine (Zoletil®, Virbac do Brasil Ltda., Sdo Paulo, SP,
Brazil). The right submandibular area was shaved and
cleaned with 4% chlorhexidine. Sterile surgical drapes
were used to isolate the operating field. Enrofloxacin
(50 mg) was administered as antibiotic prophylaxis one
hour before the procedure and in the next three days.
After infiltration of 0.9 ml lidocaine and 2% epine-
phrine, a 3 cm incision was made on the skin along the
lower edge of the right side of the mandible. The man-
dible was exposed by carefully elevating the subperios-
teal plane. Burs and osteotomes were used to produce a
corticotomy. The inferior alveolar nerve was preserved.
The distractor (PROMM®, Porto Alegre, Brazil) was
fixed to the mandible with four 1.5 x 5 mm screws per-
pendicular to the corticotomy. The wound was irrigated
with saline solution and closed in layers.

The DO was applied using a 3-day latency period, a sin-
gle 0.7 mm daily activation of the distractor for 7 days
and a 10-day consolidation period.

The animals were randomly divided into 2 groups. The
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control group comprised 4 rabbits, and the experimen-
tal group, 6 rabbits that received doses of 10 Jlcm2 per
point at each 48 hours during the consolidation period,
which totaled 50 J/em2. Gallium-aluminum arsenide
(GaAlAs) laser was used at 830 nm and 40 mW. At the
end of consolidation, the animals were killed in a car-
bon dioxide chamber according to the recommendation
of the Brazilian Committee for Animal Experiments.
The specimens were decalcified with 5% citric acid
and routinely prepared to be embedded in paraffin and
stained with HE (hematoxylin and eosin). Lateromedial
4-um-thick sections were obtained, and 3 sections of each
animal were selected. To measure the areas of new bone
formation, each slide was subdivided into experimental
units (EU) under light microscopy and 100x magnifica-
tion. Images were subsequently captured with a digital
camera coupled to the microscope. Images of EU were
organized in files to ensure that examiners, who were
previously calibrated, were blinded to study groups.

The free software ImageTool® for Windows 3.0 (Uni-
versity of Texas Health Science Center, San Antonio,
USA) was used to measure areas of newly formed bone
(NFB) in square pixels. After the measurement of the
area of newly formed bone (AN) and the total EU area
(AT), the percentages of newly formed bone were calcu-
lated as AN/AT*100. A t test was used for the statistical
comparison of group results.

Results

The percentage of bone neoformation was used for histo-
logical evaluation. Table 1 shows the mean values of NFB
by animal. These means were calculated according to the
measurements of experimental units on each slide.

A t parametric test for independent samples was used
to analyze measures, and results showed differences
in NFB between the control and experimental groups
(p<0.05).

Table 1. Distribution of mean newly formed bone (NFB) values
according to animal.

Groups Animal | % NFB | % mean NFB

Control 1 38.07 46.75
2 61.34
3 47.01
4 40.59

Experimental 1 53.78 57.89*
2 44.41
3 63.71
4 48.53
5 68.27
6 68.65

* p=0.006
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Fig. 1. Light microscopy of experimental units of raBbits that re-
ceived low level laser therapy (experimental group).
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Fig. 2. Light microscopy of experimental units of rabbits that did not
receive low level laser therapy (control group).

The percentage of NFB was greater in the LLLT group
(57.89%) than in the control group (46.75%) (p=0.006)
(Table 1).

A statistically significant difference was found when
variables were compared between groups taking into
consideration non-homogeneity (Table 1), which sug-
gests that the effect of LLLT was positive in the experi-
mental group (Fig. 1 and 2).

Discussion

The percentage of NFB is the standard criterion to eval-
uate bone tissue or substitutes, and was used by Cer-
queira et al. (11), Saito and Shimizu (12), and Miloro et
al. (13) to evaluate DO.

The adoption of a quantitative measure, such as the per-
centage of NFB, reduces examiner interference found
in qualitative analyses, in which the examiner describes
specific items on the slides, or in semi-quantitative
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analysis, in which scores are assigned by the examiner
to a group of items that are characteristic of a certain
process. As this description or score assignment is sub-
jectively made by the examiner, there is a greater pos-
sibility of interference on the results.

The use of an already consolidated and widely used test
(HE) makes it possible to compare results, to generate
innovative protocols for the use of LLLT in DO, and
to reduce risks and complications inherent to this tech-
nique.

The methods used in this study and the results obtained
showed that LLLT had a positive effect on the percenta-
ge of NFB in the mandible of rabbits that underwent
DO.
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