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Abstract
Aim: Coronally advanced flap (CAF) technique and its modifications have been
proposed in the literature. Low intensity laser therapy (LILT) is shown to
increase wound healing. The aim of this split-mouth randomized controlled pilot
study was to assess the effects of LILT with respect to root coverage after CAF
procedure for the treatment of multiple-recession type defects (MRTD).
Material and Methods: Ten patients with symmetrical 74 Miller I and II gingival
recessions were included in this study (37 in test, 37 in control group). A diode
laser (588 nm) was applied to test sites before and immediately after surgery, and
for 5 min. daily 7 days post-operatively. Comparisons of the surgical sites were
made with clinical measurements.
Results: Statistically significant differences were observed between test and con-
trol sites in the gingival recession depth (GRD), gingival recession width (GRW)
and width of the keratinized tissue (WKT) and clinical attachment level (CAL)
measurements after 1 year (p = 0.014, p = 0.015, p = 0.009 and p = 0.018 respec-
tively). The test group presented greater complete root coverage (n = 7, 70%)
compared with the control group (n = 3, 30%) after treatment.
Conclusion: Within the limitations of this study, the results indicated that LILT
may improve the predictability of CAF in multiple recessions.
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Gingival recessions are commonly
observed during periodontal prac-
tice, and surgical treatments of these
defects are indicated when the reces-
sion results in root hypersensitivity
and root caries or posses aesthetic
concerns (Cairo et al. 2008, West
2008, Chambrone et al. 2010). The
treatment of buccal gingival reces-

sion for aesthetics or root sensitivity
is a frequent demand in patients
with high oral hygiene standards.
Various surgical procedures includ-
ing pedicle flaps (envelope technique,
coronally or laterally advanced flaps,
double lateral bridging flap) (Bern-
imoulin et al. 1975, Caffesse & Espi-
nel 1981, Raetzke 1985, Caffesse
et al. 1987, Romanos et al. 1993,
Harris 1996, Vergara & Caffesse
2004, Cairo et al. 2008, Zucchelli
et al. 2009), free gingival grafts
(Silva et al. 2010) and connective
tissue grafts (CTG) (Raetzke 1985,
Langer & Langer 1993, Vergara &

Caffesse 2004, Moses et al. 2006,
Rossberg et al. 2008, Nickles et al.
2010, Pini-Prato et al. 2010) are used
with the aim of complete root cover-
age. Regardless of the surgical
approach, the ultimate goal of a
root-coverage procedure is the com-
plete coverage of the recession defect
and an optimal integration of the
covering tissue with the adjacent soft
tissue (Pini Prato et al. 1995, Cairo
et al. 2008, 2009). Few case reports
(Blanes & Allen 1999, Zabalegui
et al. 1999), case series (Tinti &
Parma-Benfenati 1996, Zucchelli &
De Sanctis 2000, Cetiner et al. 2004,
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Carvalho et al. 2006) and some con-
trolled and randomized (Zucchelli
et al. 2009, Aroca et al. 2010) clini-
cal trials have specifically addressed
multiple adjacent gingival recessions
showing complete root coverage in
35–90% of defects (Chambrone
et al. 2009a, Pini-Prato et al. 2010).

Coronally advanced flap (CAF)
technique is shown to be a predict-
able method for root coverage (Roc-
cuzzo et al. 2002, Cairo et al. 2008)
and it is a relatively easy procedure
for the patient and the clinicians
(Castellanos et al. 2006). Recent
meta-analysis has shown that the per-
centage of root coverage with CAF
varies between 34% and 86.67%
(Cairo et al. 2008) Therefore, modifi-
cations that may increase the success
and the predictability of the CAF
technique, can possibly make this
method the most preferred root-cov-
erage procedure for patients and cli-
nicians. Although CTGs when used
together with CAF are shown to
enhance the probability of complete
root coverage (Matter 1999, Cairo
et al. 2008, Chambrone et al. 2008),
the need for a second surgical site,
which may potentially cause post-
operative pain and bleeding (Cortel-
lini et al. 2009), can force the
clinicians to perform less invasive
techniques. Root conditioners
(Cheng et al. 2007), enamel matrix
derivatives (EMD) (Del Pizzo et al.
2005, Cheng et al. 2007), regenerative
barrier membranes (Al-Hamdan
et al. 2003), acellular dermal grafts
(Gapski et al. 2005, De Queiroz
Côrtes et al. 2006) and platelet rich
plasma (PRP) (Aroca et al. 2009) are
used together with CAF to promote
healing and enhance clinical out-
comes. As a new technique, Nd:YAG
and Er:YAG lasers were used as root
surface biomodifier for treatment of
gingival recessions with subepithelial
connective tissue grafts (SCTG)
(Dilsiz et al. 2010a, b). The use of
Nd:YAG laser as a root surface bio-
modifier negatively affected the out-
come of root coverage with the
SCTG (Dilsiz et al. 2010a), and the
application of the Er:YAG laser for
removing the smear layer from the
root surfaces did not enhance the
results when compared with SCTG
alone (Dilsiz et al. 2010b).

Recently, low intensity laser ther-
apy (LILT) has been used for getting
better clinical results in periodontol-

ogy. LILT was introduced by the
work of Mester et al. 1971 who
noted improvement in wound heal-
ing with the application of a low
energy (1 J/cm2) ruby laser. After
these initial researches, various sub-
strates have been used to create the
lasers used for LILT. Initial research
used lasers based on inert gases,
including helium neon (HeNe:
632.8 nm), ruby (694 nm), argon
(488 and 514 nm) and krypton (521,
530, 568, and 647 nm). Subsequent
studies have used semiconductor
laser diodes, including gallium arse-
nide (GaAs: 904 nm) and gallium
aluminium arsenide (GaAlAs: 820
and 830 nm) devices. LILT is
defined by several parameters such
as power, wavelength, pulse rate,
pulse duration, total irradiation
time, intensity, interpulse interval
and dose. Differences in the parame-
ters used in various studies compli-
cate the issue of making meaningful
comparisons.

The basic principle of LILT is
based on the biostimulation or bio-
modulation effect (Walsh et al. 1996,
Walsh 1997, Damante et al. 2004),
which consists of the fact that irradia-
tion at a specific wavelength is able to
alter cellular behaviour (Basford
1995, Hopkins et al. 2004, Posten
et al. 2005). This effect is achieved by
acting on the cellular mitochondrial
respiratory chain (Silveria et al. 2007)
or on membrane calcium channels
(Alexandratou et al. 2002), which
subsequently promotes an increase in
cell metabolism and proliferation
(Khadra et al. 2005a, b). In vitro and
in vivo data suggest that LILT facili-
tates fibroblast and keratinocyte cell
motility (Walsh et al. 1996, Yu et al.
1996), collagen synthesis (Pinheiro
et al. 2005), angiogenesis and growth
factor release (Tuby et al. 2006),
which lead to increased wound heal-
ing (Hunter et al. 1984). In dentistry,
LILT has been used for promoting
wound healing and reducing pain
after gingivectomy (Damante et al.
2004, Amorim et al. 2006), endodon-
tic surgery (Kreisler et al. 2004),
orthodontic treatment (Turhani et al.
2006) and as an adjunct after non-sur-
gical (Kreisler et al. 2004, Qadri et al.
2005) and surgical (Ozcelik et al.
2008a, b) periodontal treatment. In
addition, it has been also used for
treatment of mucositis (Lara et al.
2007) and temporomandibular joint

disorders (Venancio et al. 2005).
Recently, it has been shown that
LILT may improve the regenerative
effects of EMD by reducing post-
operative complications such as gingi-
val recession (Ozcelik et al. 2008a).
However, the basic mechanism on
how LILT may affect periodontal
wound healing still remains unknown
and the use of LILT is still not widely
accepted by the dental community
due to the lack of sufficient number of
controlled clinical trials.

With regard to these potential
benefits in periodontal wound heal-
ing, the objective of this randomized,
controlled, split-mouth clinical trial
was to assess the effects of LILT on
the clinical outcomes after CAF
operations.

Material and Methods

Power analysis

Based on the study of Aroca et al.
(2009), the means of GRD and gin-
gival recession width (GRW) were
determined as the expected primary
outcomes of the study. GRW
required bigger sample size and was
used for the analysis. The sample
size was calculated with an expected
parameter estimate, assuming a
mean of 3.7 GRW at baseline and a
mean of 0.8 at 12th month with a
1.7 standard deviation. The mini-
mum sample size for paired continu-
ous data thus required 10 subjects
per dependent groups within a 99%
confidence and 80% power.

Patient and site selection

The sample of this split-mouth study
was selected from patients who
referred to the Department of Peri-
odontology, Faculty of Dentistry,
Cukurova University, between May
2008 and January 2009. Subject
selection criteria were as follows: (i)
the presence of at least two buccal
adjacent Miller class I or II gingival
recessions caused by traumatic
toothbrushing on both sides of the
maxillary or mandibular arch, (ii)
No systemic diseases, (iii) No history
of smoking and (iv) A full mouth
plaque score 10% or less (Löe 1967).
The study protocol was reviewed
and approved by the institutional
review board (IRB number: 2008-4-4)
and informed written consent was

© 2011 John Wiley & Sons A/S

1056 Ozturan et al.



obtained from all patients. In addi-
tion, patients received oral hygiene
instructions to eliminate the wrong
habits related to aetiology of the
recession before the surgery. Six
women and four men with a mean
age of 34, who had a total of 74
recession type defects, were included
in the study.

Clinical measurements

• The cemento-enamel junction
(CEJ) was used as a reference
point for the clinical measure-
ments. In cases with unidentifiable
CEJ, the margin of a restoration
or a resin stent was used. The fol-
lowing clinical parameters were
evaluated at baseline and post-
operative 12 months.

• Gingival recession depth (GRD):
defined as the distance from the
CEJ to the free gingival margin
(FGM) in millimetres mid-
facially.

• Gingival recession width (GRW):
defined as the width of recession
at the most apical location of the
CEJ in millimetres mid-facially.

• Probing depth (PD): defined as
the distance from the FGM to
the bottom of the sulcus in milli-
metres mid-facially.

• Probing clinical attachment level
(CAL): defined as the distance
from the CEJ to the end of the
probe in millimetres mid-facially.

• Width of the keratinized tissue
(WKT): defined as the distance
from the gingival margin to the
mucogingival junction (identified
by Lugol staining) in millimetres.

The same-blinded examiner under
took all of these measurements
(SAD) with a UNC 15 manual
probe. The calibration of the exam-
iner was performed by the evalua-
tion of all study parameters on two
separate occasions on ten patients
who were not enrolled in the study.
Calibration was accepted if the mea-
surements were similar at 90% level
on these two examinations.

Clinical procedures and randomization

All patients received oral hygiene
instructions and scaling and root
planing at least 3 weeks before CAF
procedures. In each patient, although

one side of the jaw received conven-
tional CAF (control sites) (37
defects), the opposite site received
CAF + LILT (test sites) (37 defects).
A total of 37 gingival recessions (29
Miller class I and eight Miller class
II) treated with CAF consisted of six
central incisors, four lateral incisors,
14 cuspids, eight-first pre-molars and
5 s pre-molars. For the test group; a
total of 37 gingival recessions (28
Miller class I and nine Miller class II)
consisted of six central incisors, four
lateral incisors, 16 cuspids, seven-first
pre- molars and 4 s pre-molars.

The same periodontist (S. O.) per-
formed both operations (at test and
control sites) during a single surgical
session. Test and control sites were
operated one-by-one. One site was
operated until the suturing phase on
which randomization concealment
and laser application or simulation
was performed by another staff (AD)
by toss of a coin. In this way, the
blindness of the operator was main-
tained and the operator finished the
surgery by suturing after laser appli-
cation or simulation by another staff.
Immediately after this, the surgery of
the other site was started and per-
formed in the same manner.

Surgical procedure and LILT protocol

Both test sites and control sites
underwent an identical CAF proce-
dure, and surgical timing was similar
for both sites. After local anaesthe-
sia, root debridement and polishing
of the exposed root surface was per-
formed (Fig. 1a). No root condition-

ing was used. Two oblique,
divergent beveled incisions extending
beyond the mucogingival junction
were made at the mesial and distal
line angles of the most mesial and
the most distal of teeth with gingival
recessions. These incisions, together
with the intrasulcular incisions along
the mesial and distal recession mar-
gins, designed the external surgical
papillae. Horizontal submarginal
incisions, made interproximally at
CEJ level, created the interdental
surgical papillae. Then the intrasul-
cular incisions, which extended hori-
zontally to the most distal and the
most mesial of the involved teeth,
were made, leaving the gingival mar-
gin of the non-affected adjacent teeth
untouched. All surgical papillae were
dissected, split-thickness, up to the
probeable sulcular area, keeping the
blade almost parallel to the root.
The soft tissue apical to the root
exposure (including the residual ker-
atinized tissue) was elevated to full
thickness by inserting a small perios-
teum elevator into the sulcus and
proceeding in the apical direction to
expose 3–4 mm of bone apical to the
bone dehiscence. This was done to
include the periosteum and the maxi-
mum soft-tissue thickness in the cen-
tral portion of the flap covering the
avascular root exposure. A gentle
root debridement was performed by
sharp curettes on the exposed root
surfaces. The most apical portion of
the flap was split-thickness to allow
coronal repositioning of the flap
without tension. To permit the coro-
nal advancement of the flap, all mus-

a b

c d

Fig. 1. Maxillary right lateral and canine, pre-surgical (a). Suturing of the flap in coro-
nal position (b). Application of low intensity laser therapy immediately after sutures
(c). Clinical results 1 year after surgery, significant increase in keratinized tissue is evi-
dent (d).
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cle insertions present in the thickness
of the flap were eliminated. This was
done by keeping the blade parallel
to the external mucosal surface.
Coronal mobilization of the flap was
considered adequate when the mar-
ginal portion of the flap was able to
passively reach a level coronal to the
CEJ of all teeth with the recession
defects. The flap should be stable in
its final coronal position even with-
out the sutures. Once coronally
advanced, the flap partially overlaid
the soft-tissues mesial and distal
to the receiving bed. These areas and
the facial soft tissue of the anatomi-
cal interdental papillae were de-epi-
thelialized to create connective tissue
beds to which the surgical papillae
and the peripherical portions of the
CAF were sutured (Fig. 1d). A gen-
tle root debridement was performed
by sharp curettes on exposed root
surfaces prior to suturing.

The laser irradiation protocol used
in this study has been described by
Ozcelik et al. (2008a, b). Briefly,
before suturing (before flap closure),
the exposed root surface and adjacent
surgical area and the inner surface of
the mobilized flap of the test sites
were irradiated with low intensity
laser for 5 min. Low intensity laser
used in this study was a diode laser
(ULOCKS, Russia) with a wave-
length of 588 nm and output power
of 120 mW and the power density for
5 min. was 4.0 J/cm2, delivered by
applying in continuous wave mode
for 5 min. During irradiation, the tip
of the laser probe was placed perpen-
dicularly with slight contact on the
area. The device used here was a
safety class II laser. Safety goggles
were worn by both patients and clini-
cian during laser irradiation to avoid
possible eye injury. For the control
sites, the laser application was simu-
lated, without pushing the start but-
ton. Then, the flaps were repositioned
coronally and stabilized with 5.0
interrupted sutures on both test and
control sites (Fig. 1b). LILT irradia-
tion was repeated immediately after
flap closure for the test sites for
5 min. (Fig. 1c). Pre-prepared cus-
tomized impressions were used during
the irradiation to standardize the irra-
diated area. The sutures were consid-
ered as the margins of the wound area
and the laser was applied by slight
contact with the tissue from the mar-
gins towards the centre of the wound

in circular movements. The opposite
control sites had laser simulation. No
periodontal dressings were used.
Post-operatively, LILT was repeated
on the test sites 5 min. daily for
7 days as described, whereas the con-
trol sites had again laser simulation.
The surgeon stayed blinded to the test
and control sites both before and
after flap closure. Entire laser energy
used in each lased site was 4.0 J/cm2

for before and after suturing and
28 J/cm2 in the follow-up visits.

Post-operative maintenance

A protocol for the control of bacte-
rial contamination consisting of
doxycycline (100 mg bid for 1 week),
0.12% chlorhexidine mouth rinsing
three times per day, and weekly pro-
phylaxis was prescribed (Tonetti
et al. 2002). Patients were requested
not to chew rigorously and to avoid
brushing and flossing in the treated
area for a period of 2 weeks. Then,
patients resumed full oral hygiene
and they were placed on a 3-month
recall system for 12 months (Fig. 1d).

Statistics

Non-parametric tests were chosen
for continuous variables as the data
were not distributed normally. Com-
parisons were done using the Mann–
Whitney U-test between independent
groups and using the Wilcoxon’s
rank sum test between the dependent
groups. Measurements were com-
pared among techniques-study
groups using a mixed model analysis
of variance to account the multiple
measurements made on each subject.
Subject was included as a random
effect, and the study groups were
included as fixed effects in the mixed
linear model. Results were presented
as mean ± SD. A p-value <0.05 con-
sidered as significant. Statistical
analyses were performed using the
statistical package SPSS v 16.0
(SPSS Inc., Chicago, IL, USA).

Results

All patients completed the study. No
drop-outs occurred and no adverse
events were reported during the fol-
low-up period. Totally, 74 recession
type defects were treated with CAF
technique alone (control site 37
defects) or CAF + LILT (test site 37

defects). The treated teeth consisted
of incisors (20), cuspids (30) and
pre-molars (24).

Table 1 shows the baseline values
and the changes in clinical parame-
ters for the two groups, 1 year after
surgical treatment. There were no
statistically significant differences
between groups at baseline. Statisti-
cally significant differences were
observed between test and control
sites in the GRD, GRW, WKT and
CAL measurements after 1 year
(p = 0.014, p = 0.015 p = 0.009 and
p = 0.018 respectively). No statistical
difference was observed between
groups for PPD baseline and after
1 year (Table 1).

At baseline, the average depth of
recession defects in CAF treated site
was 3.03 ± 0.58, whereas the final
gingival recession was 0.76 ± 0.46
(p = 0.005). In the CAF + LILT
treated sites, the baseline gingival
recession was 2.83 ± 0.64, whereas
the final gingival recession was
0.26 ± 0.28 (p = 0.005) (Table 1).

Both treatment groups showed
significant post-surgical improvement
in the coverage of recession when
compared with baseline for all
parameters (GRW, GRD, WKT,
PPD and CAL) (Fig. 2). However,
there were no significant differences
between groups according to mean
differences between baseline and
1 year (Δ) for GRW; multivariate
analyses revealed significant interac-
tion between study groups for GRW
(F = 9.30 p = 0.003). Significant inter-
action between study groups was also
found for CAL (F = 8.01 p = 0.006).
Multivariate analyses revealed no
significant interaction between study
groups for GRD (F = 3.27 p =
0.225), WKT (F = 0.887 p = 0.348)
and PD (F = 3.00 p = 0.086).

The test group presented greater
complete root coverage (n = 7, 70%)
compared with the control group
(n = 3, 30%) (p < 0.07).

Discussion

In this randomized controlled clini-
cal trial, it was found that LILT
could increase the predictability of
CAF, with significantly higher per-
centages of complete root coverage
at the post-operative first year. The
success of periodontal plastic surgery
mainly depends on patient-related
(oral hygiene, traumatic tooth brush-
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ing, smoking) (Silva et al. 2006),
site-related (level of interdental bone,
width and depth of the recession,
flap thickness, post-operative gingi-
val margin) (Berlucchi et al. 2005,
Pini-Prato et al. 2005, Nieri et al.
2009) and clinician-related (expe-
rience) (Castellanos et al. 2006)
factors. All of these factors subse-
quently affect post-operative wound
healing, which relies on clotting,
revascularization and maintenance
of blood supply to the surgical area.
It is possible that LILT application
may have some immediate post-
operative beneficial effects on these
healing reactions.

The wound healing after muco-
gingival surgery mainly includes fi-
broblasts, keratinocytes and immune
cells. In flap surgeries, immediately
after suturing (up to 24 h), a connec-
tion between the flap and the tooth
or bone surface is established by a

blood clot, which consists of a fibrin
reticulum with many polymorphonu-
clear leucocytes, erythrocytes, debris
of injured cells, and capillaries at the
edge of the wound (Cafesse & Ramf-
jord 1968). Previous studies suggest
that LILT application may acceler-
ate wound healing by increasing the
motility of human keratinocytes and
promoting early epithelization, by
increasing fibroblast proliferation
and matrix synthesis and by enhanc-
ing neovascularization. The major
changes seen in wounds treated with
LILT include increased granulation
synthesis, enhanced neovasculariza-
tion of tissue, increased fibroblast
proliferation, maturation, attach-
ment and matrix synthesis (Bisht
et al. 1994, Mirsky et al. 2002). In
addition, these biological effects of
LILT may contribute to the higher
tensile strengths of gingival flap mar-
gins and protection and stability of

the granulation tissue and blood clot
under the wound margins, which
may subsequently prevent the col-
lapse of healing wound, thus mini-
mizing soft-tissue recession (Khadra
et al. 2005a). These effects may also
enhance the periodontal attachment
gain.

Despite the listed beneficial effects
of LILT, there are very few clinical
studies about gingival surgery, which
makes the comparison of our results
impractical. Recently, it has been
shown that LILT may increase the
success of regenerative periodontal
surgery by minimizing soft-tissue
recession (Ozcelik et al. 2008a),
which is in accordance with the
results of the present study. In con-
trast, Almeida et al. (2009) has
found no clinical improvement of
LILT application after free gingival
graft surgery. Research about appli-
cation of LILT for periodontal use
is complicated by discordance
among the laser types used, the
parameters selected and the subjects
enrolled. To resolve questions
regarding the possible benefits of
LILT, several issues such as the
establishment of the mechanisms
underlying LILT’s purported tissue
effects and the type of the wound
healing model need to be addressed.
As wound healing is a temporal pro-
cess, certain clinical studies are
needed for LILT. The in vivo studies
of LILT often attempt to quantify
the surface area of an open wound
and follow the change with time
(Damante et al. 2004, Amorim et al.
2006, Ozcelik et al. 2008b). This,
however, depends on intrinsic host
factors, such as location and tension
on the wound, as much as on the
therapy itself. Ultimately, experi-
ments need to be performed with
large, randomized, double-blind,
controlled samples to have convinc-
ing and reproducible results. The
study design used in the present clin-
ical trial was split-mouth; with two
adjacent surgical sites in the same
patient allowing each patient to have
his/her own control. This structure
allowed us the control of numerous
factors, such as wound site, the age
of the patient and the method of
healing used. One of the two nearby
wounds was randomized to receive
LILT and the other had sham irradi-
ation that allowed us to show the
exact effects of LILT.

Table 1. The comparison of the clinical parameters of the CAF and the CAF + LILT-
applied sites on the baseline and the post-operative 1 year

Groups Mean ± SD

Control (CAF)
n = 10

Test
(Laser + CAF)

n = 10

p**

Gingival recession depth
Baseline 3.03 ± 0.58 2.83 ± 0.64 0.62
1year 0.76 ± 0.46 0.26 ± 0.28 0.014
Mean difference Δ 2.27 ± 0.48 2.57 ± 0.77 0.288
p* 0.005 0.005 –
Gingival recession width
Baseline 2.610.27± 2.22 ± 0.48 0.053
1year 1.13 ± 0.57 0.63 ± 0.77 0.015
Mean difference Δ 1.48 ± 0.45 1.59 ± 1.15 0.36
p* 0.005 0.011 –
Amount of keratinized tissue
Baseline 4.49 ± 0.31 4.51 ± 0.30 0.819
1year 4.71 ± 0.22 5.09 ± 0.38 0.009
Mean difference Δ �0.22 ± 0.27 �0.58 ± 0.17 0.005
p* 0.034 0.005 –
Probing depth
Baseline 1.89 ± 0.30 1.87 ± 0.29 0.638
1year 1.70 ± 0.33 1.53 ± 0.44 0.411
Mean difference Δ 0.20 ± 0.17 0.34 ± 0.31 0.277
p* 0.016 0.027 –
Clinical attachment level
Baseline 4.92 ± 0.56 4.65 ± 0.50 0.412
1year 2.45 ± 0.50 1.83 ± 0.49 0.018
Mean difference Δ 2.47 ± 0.57 2.83 ± 0.85 0.362
p* 0.005 0.005 –
Complete root coverage
at 1 year n (%)

3/10 (30.0) 7/10 (70.0) 0.07

Mean difference (Δ, Delta); the difference of the parameters between baseline and 6 months.
*>Wilcoxon test.
**Mann–Whitney U-test.
CAF, coronally advanced flap; LILT, low intensity laser therapy.
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Complete root coverage was
achieved in 70% of the gingival
recession defects treated by the
CAF + LILT and 30% of the gingi-
val recession defects treated with the
CAF. This result of CRC outcomes
of the CAF + LILT is in accordance
with the previous studies of CAF for
single (De Sanctis & Zucchelli 2007)
and multiple (89%) (Zucchelli & De
Sanctis 2000, Zucchelli et al. 2009)
gingival recessions in which similar
surgical techniques were used. In
addition, the result of the studies
that include CAF + ADM (acellular
dermal matrix) (Aichelmann-Reidy
et al. 2001, Woodyard et al. 2004,
Joly et al. 2007), CAF + PRP (Hu-
ang et al. 2005), CAF + EMD
(enamel matrix derivative) (Modica
et al. 2000, Del Pizzo et al. 2005,
Spahr et al. 2005, Pilloni et al. 2006,
Aroca et al. 2010), CAF + BM (bar-
rier membrane) (Wang et al. 2001,
Lins et al. 2003) and CAF + CTG
(connective tissue greft) (Da Silva
et al. 2004, Cortellini et al. 2009a) as
a test root-coverage procedure were
similar with the results of CAF
+ LILT technique used in this study.

Although significant improve-
ments were achieved using LILT,
this pilot study has a series of meth-
odological limitations. First, the
small sample size of the study may
affect the reproducibility of the
results and therefore these outcomes
should be interpreted with caution.
Other important limitations of the
study include the lack of aesthetic
assessment after surgery and the lack
of patient outcomes in terms of sat-

isfaction and discomfort. In addi-
tion, daily laser application for
7 days may be questionable in term
of practicability for both patients
and clinicians. Besides causing a pos-
sible increase in the final cost; the
procedure takes a considerable
amount of time that is required in
addition to the time of surgery and
may complicate the justification of
the use of LILT with the relatively
small additional benefits of this tech-
nique.

In this study, clinical measure-
ments were taken to present the
effects of LILT. Correlation of clini-
cal effect with the mechanism could
be best achieved through examina-
tion of biopsy samples of patients
who were treated with LILT. These
biopsies can be examined for evi-
dence of collagen deposition,
changes in proliferation of fibro-
blasts or macrophages or altered
expression of cytokine factors, such
as interleukins and growth factors.
Therefore, further clinical, histologi-
cal and/or immunohistological stud-
ies with larger study populations are
required to evaluate the exact bene-
fits of LILT on gingival healing and
to correlate the clinical alterations
with the findings at the cellular level.

The human body is vulnerable to
the output of certain lasers, and
under certain circumstances, expo-
sure can result in damage to the eye
and skin. To minimize the risk of
laser accidents, especially those
involving eye injuries, protective eye-
wear with appropriately filtering
optics can protect the eyes from the

reflected or scattered laser light, as
well as from direct exposure to a
laser beam. Eyewear must be
selected for the specific type of laser,
to block or attenuate in the appro-
priate wavelength range.

In conclusion, within the limita-
tions of this study, the findings of
this clinical pilot study have shown
that the use of LILT may increase
the success of CAF operations and
result in more stable outcome.
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De Queiroz Côrtes, A., Sallum, A. W., Casati, M.
Z., Nociti, F. H. Jr. & Sallum, E. A. (2006) A
two-year prospective study of coronally posi-
tioned flap with or without acellular dermal
matrix graft. Journal of Clinical Periodontology
33, 683–689.

De Sanctis, M. & Zucchelli, G. (2007) Coronally
advanced flap: a modified surgical approach
for isolated recession-type defects: three-year
results. Journal of Clinical Periodontology 34,
262–268.

Del Pizzo, M, Zucchelli, G, Modica, F., Villa, R.
& Debernardi, C. (2005) Coronally advanced
flap with or without enamel matrix derivative
for root coverage: a 2-year study. Journal of
Clinical Periodontology 32, 1181–1187.

Dilsiz, A., Aydin, T., Canakci, V. & Cicek, Y.
(2010a) Root surface biomodification with Nd:
YAG laser for the treatment of gingival recce-
sion with subepithelial connective tissue grafts.
Photomedicine and Laser Surgery 28, 337–343.

Dilsiz, A., Aydin, T. & Yavuz, M. S. (2010b)
Root surface biomodification with Er:YAG
laser for the treatment of gingival reccesion
with subepithelial connective tissue grafts.
Photomedicine and Laser Surgery 28, 511–517.

Gapski, R., Parks, C. A. & Wang, H. L. (2005)
Acellular dermal matrix for mucogingival sur-
gery: a meta-analysis.. Journal of Periodontol-
ogy 76, 1814–1822.

Harris, R. J. (1996) Double pedicle flap – predict-
ability and aesthetics using connective tissue.
Periodontology 2000, 39–48.

Hopkins, J. T., McLoda, T. A., Seegmiller, J. G.
& David Baxter, G. (2004) Low-level laser
therapy facilitates superficial wound healing in
humans: a triple-blind, Sham-controlled study.
Journal of Athletic Training 39, 223–229.

Huang, L-H., Neiva, R. E. & Wang, H-L. (2005)
Factors affecting the outcomes of coronally
advanced flap root coverage procedure. Journal
of Periodontology 76, 1729–1734.

Hunter, J., Leonard, L. & Wilson, R. (1984)
Effects of low energy laser on wound healing in
a porcine model. Lasers Surgery Medicine 3,
285–290.

Joly, J. C., Carvalho, A. M., Da Silva, R. C.,
Ciotti, D. L. & Cury, P. R. (2007) Root cover-
age in isolated gingival recessions using auto-
graft versus allograft: a pilot study. Journal of
Periodontology 78, 1017–1022.

Khadra, M., Kasem, N., Lyngstadaas, S. P.,
Haanaes, H. R. & Mustafa, K. (2005a) Laser
therapy accelerates initial attachment and sub-
sequent behavior of human oral fibroblasts cul-
tured on titanium implant material. A scanning
electron microscope and histomorphometric
analysis. Clinical Oral Implants Research 16,
168–175.

Khadra, M., Lyngstadaas, S. P., Haanæs, H. R.
& Mustafa, K. (2005b) Determining optimal
dose of laser therapy for attachment and prolif-
eration of human oral fibroblasts cultured on
titanium implant material. Journal of Biomedi-
cal Materials Research. Part A 73, 55–62.

Kreisler, M. B., Haj, H. A., Noroozi, N. & Wil-
lershausen, B. (2004) Efficacy of low level laser
therapy in reducing postoperative pain after
endodontic surgery a randomized double blind

clinical study. International Journal of Oral and
Maxillofacial Surgery 33, 38–41.

Langer, L. & Langer, B. (1993) The subepithelial
connective tissue graft for treatment of gingival
recession. Review. Dental Clinacs of North
America 37, 243–264.

Lara, R. N., Da Guerra, E. N. & De Mola, N. S.
(2007) Macroscopic and microscopic effects of
GaAIAs diode laser and dexamethasone thera-
pies on oral mucositis induced by fluorouracil
in rats. Oral Health and Preventive Dentistry 5,
63–71.

Lins, L. H., de Lima, A. F. & Sallum, A. W.
(2003) Root coverage: comparison of coronally
positioned flap with or without titanium-rein-
forced barrier membrane. Journal of Periodon-
tology 74, 168–174.
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Clinical Relevance

Scientific rationale for the study:
CAF is demonstrated to be effec-
tive in the treatment of MRTD
and LILT has a bio-stimulatory
effect, however, clinical data com-
paring CAF alone and CAF with

LILT for the treatment of MRTD
is currently not available.
Principal findings: It was found
that LILT-applied sites had more
favourable results after CAF
operations compared with the
control sites at the post-operative
1 year.

Practical implications: The result
of this study may be of clinical
relevance, in that LILT may be
considered to be an adjunctive
tool in the treatment of MRTD
with CAF surgery.
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