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EFFECT OF LOW LEVEL LASER ON ROOT RESORPTION
WITH EN MASSE MAXILLARY ANTERIOR RETRACTION:
A RANDOMIZED CLINICAL TRIAL

Tarek N. Yousry', Nadia M. El-harouni?, Nagwa M. Enany?
ABSTRACT :

The aim of this RCT is to study the effect of low level laser
therapy (LLLT) with en masse maxillary anterior retraction in
class 11 division 1 female patients on root resorption. Materials
and Methods: 20 non-growing female patients were randomly
allocated in 2 groups: Group I receiving LLLT 4 times/month
(0, 3, 7 and, 14) days of activation, Group II receiving no laser
therapy. CBCT was taken at T1 (prior to retraction) and 12 (after
closure of spaces). Root resorption was evaluated by analyzing
both root length (RL) and root area (RA) of six anterior teeth and
compared between T1 and T2. Results: Root resorption was
detected in all teeth in both groups with significant difference
between the two groups regarding RL and RA (P<0.01)No
significant difference recorded between the percentage change in
RL and RA in both groups. Conclusion: Low-level laser therapy
had no effect whether directly or indirectly on amount of apical
root resorption during in masse retraction.

INTRODUCTION

Currently, fixed orthodontic treatment requires a long duration
ranging from 2 to 3 years.) This prolonged treatment period increases
the risk of caries susceptibility,® external root resorption,® and
decreased patient compliance.® Thus, accelerating the rate of orthodontic
tooth movement and subsequently shortening of the treatment duration
will be quite beneficial.
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Multiple methods to accelerate tooth movement had been
implemented including Corticotomies®®, electric current®, electromagnetic
field® and prostaglandins injection.®

Use of lasers has become common in dentistry. Multiple studies
evaluated the effect of laser therapy on rate of orthodontic tooth
movement. Different results were reached. Stimulatory effect of low level
laser therapy was reported by multiple studies.%1®) On the other hand,
others®® 29 reported no significant effect of low level laser therapy on
rate of tooth movement. Moreover, Seifi @Y reported inhibitory effect of
low level laser therapy on tooth movement.

External apical root resorption is a frequent iatrogenic outcome of
orthodontic treatment.?? Many researches tried to identify the possible
risk factors for development of root resorption with orthodontic
treatment. These risk factors can be categorized into patient related
factors and treatment related factors. Patient related factors include
genetic predisposition,®® age,®® gender,® tooth vitality,?® tooth type,?*
facial and dentoalveolar structure,?” pretreatment root resorption,® and
trauma®®. Treatment related factors include magnitude of orthodontic
force,® treatment mechanics,®® direction of tooth movement,®Y appliance
type®? and treatment duration.®

The required amount of tooth movement is a function of the severity
of malocclusion, which makes the presence of severe malocclusion a risk
factor for root resorption.? Significant associations between EARR and
the magnitude of overjet reduction during treatment have been found.®%
Taner et al ®concluded in their study that Class 1l division 1 patients
experienced significantly more root resorption than did class | patients,
although no significant differences were found between the amount of
root resorption and tooth inclination and duration of active treatment.

The null hypothesis of this clinical trial tested is that the low level
laser therapy has no effect on the root resorption during en masse anterior
retraction.

MATERIALS AND METHODS

Sample was selected from patients attending the outpatient clinic,
orthodontic department, Alexandria University. This randomized
controlled trial was approved by the ethical committee, Faculty of
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Dentistry (January 2012). The blind allocation was performed using the
random sequence generator (www.random.org) to generate two columns
of random sequence. Sample size calculation was made by the equation:
n=f (o, B) X2sd?/ (U1-p2)% Power of the study set at 80 % and o of 0.05.
This yielded 11 subjects per arm i.e. 22 subjects in whole sample. Taking
into considerations 10 % sample attrition, the selected sample was set
at 24 subjects.

The following criteria were strictly followed in patient selection.
1. Females with age range between 16 to 22 years. 2. Class Il division 1
malocclusion with need of extraction of at least maxillary first premolars
with need for maximum or absolute maxillary posterior anchorage.
3. Good oral hygiene and gingival condition with no loss of epithelial
attachment. Patients with history of trauma, root canal treatment of
anterior teeth and medically compromised were excluded from the study.

Twenty patients were chosen to be enrolled in the study. Only one
failed to complete the study. Each patient and/or legal representative was
informed orally and written of the risks and benefits of the enrollment in
this study. Written signed informed consent form was collected from all
patients before the onset of the study. The sample was randomly allocated
into two equal groups. Group I: study group receiving low level
laser therapy, Group II: control group. Both groups received the
same sequence of treatment except for the application of low level
laser therapy.

The patients were fitted with straight wire brackets 0.022 X 0.028
inch with Roth prescriptions. After initial leveling and alignment,
0.017X0.025 inch stainless steel wires were fitted for at least 4 weeks to
ensure passivity of the wire. The site of the implant was chosen to be
between the second premolar and first molar at the level of muco-ginigval
junction. Retraction force was achieved by NiTi closed coil springs
stretched between the crimpable hooks placed between lateral incisor and
canine and directly connected to the mini-implant. Force was adjusted
with a Correx tension gauge. The gauge was adjusted to produce 200 gm
of force per side. (Figure 1) The NiTi closed coil spring was activated
every 28 days by re-activating the spring tension.
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The LLT equipment used in this study was a Gallium Aluminum
Arsenide (Ga-Al-As) semiconductor diode laser, continuous radiation of
wavelength 810 nm and power output 20 mW. (Figure 2) The laser
equipment was supplied by optic fiber with a tip of 2 mm in diameter and
spectral area of 0.0314 cm2. Power density per point was 6.36 W/Cm2.
LLL was applied by contact method on selected points to cover the
buccal and palatal mucosa of the anterior teeth; Two points on the
cervical third (one medial and one distal), two on the apical third
(one medial and one distal) and one on the middle third (on the center) of
each involved tooth both buccally and palatally.( Figure 3) Low level
laser was applied for 10 seconds per point to deliver an energy dose
of 0.2 J/point. Energy dose per session was 8 J/session. Energy density
per point was 6.36 J/cm2.The application of low level laser was set at
four times per month; following the onset of en-masse retraction;
immediately after activation, 3 days after activation, 7 days after
activation and 14 days after activation. The same protocol was repeated
monthly till desired anterior retraction was achieved.

Figure 1: Force of retraction adjusted Figure 2: Laser apparatus used in study
to 200 g per side
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Figure 3: Graphical representation of points of laser application

Cone beam computed tomography (CBCT) was taken at two time
intervals (Soredex Scanora 3D, medium FOV 75 X 100 with voxel size 0.2
mm): T1: Before the onset of en-masse retraction.T2: After the completion
of en-masse retraction. The obtained data were analyzed by InVivo dental
(Anatomage, San Jose, Calif). Three dimensional reconstructions were made
with the use of the software. Prior to the measurement reorientation of the
three planes were made with long axis of the tooth coinciding with the
vertical plane. Measurements were made in the sagittal view. Reference
plane was placed connecting the buccal and palatal cement-enamel
junctions. The perpendicular distance was measured between the intersection
of the long axis of the tooth and this reference plane and root apex (RL).
(Figure 4).Area of the root surface (RA) between the reference plane and
root contour was measured using the software.

Figure 4: Orientation of the CBCT for measurement
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RESULTS

Tables I & 11 show the change in root length and root area in laser
group. Regarding RL, all teeth showed significant decrease in their
measured root length post retraction with greater mean change in
maxillary left lateral incisor followed by both canines and maxillary right
lateral incisor. Regarding RA, greater mean change was for the maxillary
left canine followed by maxillary left lateral incisor and maxillary right
canine. Similarly all teeth showed significant root area decrease.

Tables 11l & IV show the change in root length and root area in
control group. The maxillary right showed the greater change in RL. All
teeth showed significant root length decrease. Regarding RA, the greater
change was also in maxillary right canine with all teeth showing
significant decrease.

Tables V &VI show the comparison between the difference in RL
and RA between post retraction and pre retraction in both laser and
control group. Significant difference existed in RL difference in URL,
UR2 and UR3. Similarly, significant difference existed in RA difference
in all teeth between laser and control group.

Table I: Comparison between RL before and after retraction in laser group

Pre Post P
RL in mmz SD RL in mmx SD
UR1 12.57+1.05 11.74+0.93 0.008"
UR2 12.64+1.79 11.57+1.54 0.005"
UR3 17.05+1.89 15.77+1.88 0.005"
ULl 12.15+1.1 11.26+0.99 0.01"
UL2 13.29+2.63 11.67+2.12 0.013"
UL3 16.73+2.7 15.42+2.29 0.000"
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Table I1: Comparison between RA before and after retraction in laser group

Pre Post P
RA in mm2 + SD RA in mm2 + SD
UR1 52.97+7.15 50.18+7.01 0.002"
UR2 46.5+6.87 43.9646.91 0.001"
UR3 73.26+10.19 68.73+11.38 0.006"
ULl 51.53+3.94 48.85+4.12 0.006"
uL2 51.03+12.92 44.64+11.4 0.009"
UL3 71.97+12.95 64.97+10.75 0.004"

Table 111: Comparison between RL before and after retraction in control group.

Pre Post P
RL in mm SD RL in mmz SD
UR1 12.25+0.74 11.09+1.69 0.032*
UR2 12.96+1.05 10.63+1.78 0.01*
UR3 17.36+£1.56 15.04+1.8 0.004*
ULl 12.07+1.49 11.05+1.78 0.006*
uL2 11.99+1.12 10.79+1.45 0.004*
UL3 16.31+1.38 15.43+1.83 0.02*

Table I1VV: Comparison between RA before and after retraction in control group.

Pre Post P
RA in mm? + SD RA in mm2 + SD
UR1 50.98+4.61 45.249.77 0.03*
UR2 44.2+3.06 38.21+4.91 0.002*
UR3 73.24+11.16 64.62+11.59 0.009*
ULl 52.72+7.81 47.91+9.68 0.001*
UL2 44.6415.11 39.33+£7.15 0.009*
UL3 70.02+12.55 64.22+12.05 0.007*
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Table V: Comparison between the difference in RL in control and laser groups.

Control Laser P
(RL difference in mm) (RL difference in mm)

UR1 -1.16 -0.83 0.032*

UR2 -2.33 -1.07 0.017*

UR3 -2.32 -1.28 0.0331*

uL1 -1.02 -0.89 0.078

uL2 -1.2 -1.62 0.113

UL3 -0.88 -1.31 0.071
Table VVI: Comparison between the difference in RL in control and laser groups.

Control Laser P
(RA difference in mm?) RA difference in mm?)

UR1 -5.78 -2.79 0.0036*
UR2 -5.99 -2.54 0.002*
UR3 -8.62 -4.53 0.011*
uL1 -4.66 -2.68 0.003*
uL2 -5.31 -6.39 0.05*
UL3 5.8 7.0 0.0145*

DISCUSSION

All maxillary anterior teeth showed apical root resorption with
subsequent decrease in root surface area. In the laser group the average
amount of root resorption was 1.16 mm of root shortening. In the control
group, the average amount of root shortening was 1.31. This coincides
with Lund et al who reported 90.2% of maxillary central incisors, 86.6%
of maxillary lateral incisors and 76.8% of maxillary canines showing
apical root resorption in 6 months only from baseline.®® The amount of
root resorption is in agreement with previous reports. McFadden et al®®®
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recorded average root resorption as 1.8 mm. Linge and Linge®"
reported 1.5 mm. Mirabella and Artun®) recorded an average
of 0.94mm of root resorption.

The decrease in root surface area was recorded in all teeth. The
average decrease in root area was 4.3 mm? in the laser group and 6mm? in
the control. Similar amounts of decrease in root area were recorded in
previous study. However significant difference was found, probably due
to larger number of teeth studied. ®

From the total number of examined teeth (60 lased and 60 control,
n=120), 12 showed root resorption more than 2 mm with percentage of
10% of total examined teeth. Only 5 teeth showed root resorption
between a 3 and 3.5mm with percentage 5 % of total examined teeth.
This is in agreement with previous report who detected 8% of incisors
showing more than 3 mm resorption in12 months of treatment. %

The absolute change in RL between the two groups showed
significant difference in UR1, UR2 and UR3. Also, there was a
significant difference in absolute change in RA in all teeth between the
two groups. The control group showed relatively higher decrease in both
RL and RA compared to laser group with the exception of UL2 and UL3
(both RL and RA) which can be attributed to individual variations

The surprising results of root resorption affecting all teeth could be
explained by the accuracy of CBCT to quantify little amounts of root
shortening. Previous radiographic methods of root resorption detection
could have underestimated the amount of root resorption. %

En masse retraction of anterior teeth may have increased the chance of
root resorption. Previous study reported an increased chance of root
resorption with en masse retraction. ( “DAlso the selection of cases with
severe overjet may have increased the chance of root resorption due
increased amount of incisors retraction. The percentage of root loss ranged
from 6 to 12 % of root length with no significant difference between two
groups. This amount is less than reported previously (16 to 20 %). %)
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The apical root resorption of the maxillary lateral incisors was
greater than that of the maxillary central incisors and canines in both
groups, which agrees with belief of higher susceptibility of lateral
incisors to root resorption. 234

CONCLUSION

The risk of orthodontically induced root resorption exists for every
patient undergoing orthodontic treatment. This recorded root resorption
does not impose the risk of tooth loss or affects the longevity of the tooth.
All patients or guardians of minors need to be informed of the chance
root resorption occurrence. Within the limitations of this study, the low
level laser didn’t affect the amount of root resorption.
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