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ARTICLEINFO ABSTRACT

The purpose of this pilot study was to evaluate periodontal tissue repair after soft tissue diode laser
applications in the treatment of severe periodontal defects. Seven patients, three men and four women, age
range 37 to 58 years, were enrolled. All of the participants in the study were in good general health and
presented with at least one tooth with PD of 6 to 9 mm and bleeding on probing. At baseline, all patients
were treated with full mouth SRP, motivation and oral hygiene instructions.

Clinical assessment after cause-related therapy showed need for additional periodontal treatment.

The periodontal surgery procedures were performed with the adjunctive use of a soft tissue diode laser in
defocused pulsed mode at 4 W, with a frequency of 20 Hz and a duty cycle of 6%. All the patients
participating in the study were re-assessed 12 months after surgery. All the teeth that received periodontal

Keywords: surgery in conjunction with laser treatment showed significant improvement in all periodontal parameters
Soft tissue diode laser, periodontal registered. This pilot study pointed out that soft tissue diode laser treatment could induce predictable
treatment clinical improvements when used as an adjunctive tool with traditional periodontal surgery. More

extensive, long-term and comparative studies are needed to confirm this hypothesis and to better clarify
the effect of laser treatment on periodontal wound healing

INTRODUCTION
The main goal of periodontal treatment is the

tissue response is limited; as an example, the dehiscences

of gingiva appearance and membrane exposures are

regeneration of destroyed periodontal tissue. In the last
decade, many attempts have been made to re-establish
tissues destroyed by periodontal disease such as
mechanical barriers [1], guided tissue regeneration
(GTR), PTFA membranes [2] and resorbable membranes
[3]. In addition, in order to prevent epithelial growth in
an apical direction, a combination of membrane and
osseous graft is also described in the literature: bone
resorption is filled with osseous graft and covered with
membrane [4]. Various types of bone defects can be
treated with the GTR technique but the predictability of

common. The most frequently treated defects are deep
(>6 mm) multi-walled intrabony defects and Class 1l
furcation defects with a vertical component [5].

In periodontal disease, bacterial microflora infiltrate not
only soft tissues of the periodontal pocket wall [6, 7] but
also dentinal tubules [8,9]. Mechanical root debridement
technique alone is not sufficient to eliminate bacterial
plaque from the root surface [10]; besides scaling,
chemical root conditioning procedures are advocated in
periodontal surgical treatment. Citric acid surface root

conditioning enhances surface decontamination and
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collagen exposure [11]; moreover, solutions containing
tetracyclines are used for root surface detoxification [12].
With the techniques described above, connective tissue
may be repaired but unfavourable effects of treatment,
such as ankylosis and root resorption, are common [13].

The soft tissue diode laser beam has an excellent
absorption in water and it provides surface conditioning
on the treated root [14] as well as on the internal side of
periodontal flap during surgery [15,16]. The
experimental animal model shows the efficacy of the soft
tissue diode laser epithelial treatment [17]. During
periodontal open flap surgery, the inner surface of the
flap was de-epithelialized. With this technique, a
significant decrease of epithelial apical in growth was
reported during the healing period. The use of the soft
tissue laser during periodontal treatment enhances the
formation of connective tissue attachment [18]. During

the healing period, in 10-day interval examinations, they
reported a significant increase of the connective tissue
attachment in the first 30 days after treatment. In the
animal model, the regeneration of periodontal tissues
after root conditioning and evaporization of periodontal

pocket soft tissue with this laser was evident [19].

2. CASE REPORT

A 37-year-old non-smoking female reported to the
Department of Periodontology in the Peoples University.
She was diagnosed inflammation of the upper front
interdental papila and extrusion of tooth number 21. She
was in good general health and had no skeletal,
gastrointestinal or urogenital disease. The patient had
complained of tooth extrusion but no pain or mobility of

other teeth had been reported.

2.1. Oral inspection and periodontal status
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During clinical examination, good, but not excellent, oral
hygiene was observed.

Plaque was detected on the gingival and oral surfaces of
front teeth. Tooth 21 was 1 mm extruded and an
interdental diastema was observed. The inflamed
interdental papilla had a darker color compared to other
gingival tissue. Bleeding tendency upon gentle probing
was high on oral and distal sites. No recessions or
gingival margin disruptions were recorded. However,
clinical attachment loss was recorded on the mesial side
of tooth 21.

Root surfaces of teeth 11 and 21 examined with
periodontal probe showed no detectable inclinations or
rough areas. Probing pocket depths measured on six sites
on each examined tooth varied from 2 to 11 mm with a

mean value of 6 mm.

2.2. Radiographic examination

Horizontal bone resorption was generalised around both
upper front incisors. Bone margin was 3 to 5 mm
apically, measured from the enamel-cement junction.
Alveolar bone showed no tendency to vertical resorption
except on the mesial side of tooth 11, where vertical
bone resorption was recorded. At this side, pocket depth
upon probing was 11 mm. The resorption showed also a
horizontal enlargement towards the mesial side of

tooth 21.

2.3. Diagnosis
The following diagnosis was made based on clinical and
radiographic observations and on the initial periodontal

measurements; on tooth number 21.

2.4. Periodontal treatment
After examination and diagnosis, initial plaque removal

and instruction on oral hygiene maintenence took place.



On both upper front teeth, a one-stage scaling and root
planning was made. No antibiotic or other systemic
treatment was subscribed. A modified Widmann open
flap surgery was performed to remove coagulations and
inflammation products from deep periodontal pockets.
Vertical incisions were made in the papilla to preserve as
much gingival tissue as possible . After the flap was
raised, the inner gingival granulations were removed.
Then the soft tissue diode K-laser was used . The laser
beam was applied to the exposed root surfaces in
defocused pulsed mode at 4.0 W and frequency of 20 Hz
by a duty cycle of 6%. The duty cycle is defined as laser
pulse duration divided by the whole period, and it has a
range between 2% and 40% [20]. On the periodontal soft
tissues, the laser beam was applied at 13 W, with a
frequency of 40 Hz and a duty cycle of 40% in
defocused pulsed mode . Hard and soft tissue necrosis
left by the laser beam was removed with a sonic scaler
and washed with sterile saline solution.

The wound was sutured and protected with a periodontal
dressing for 1 week, after which the sutures were

removed.

2.5. Rest period and orthodontic treatment

For the first 3 months after the periodontal and laser
therapy the patient was advised to go through a rest
period, during which a monthly plaque control was
performed and good oral hygiene compliance was
observed. After the rest period, orthodontic treatment
with a fixed appliance was performed. Six months after
treatment, tooth 11 was repositioned apically and has a
normal position. In addition, the interdental diastema
closed. After the orthodontic treatment, immobilization
of the front teeth with a cemented orthodontic wire

on the palatal surfaces was carried out.
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2.6. Treatment result

One year after the initial periodontal therapy combined

with soft tissue diode laser the following observations

were made:

— When the reentering was made, the regeneration of
mesial alveolar bone was observed.

— On the mesial side of tooth 11, a radiographic
examination showed interdental bone

—  crest regeneration .

— Probing depth measurements remained under 3 mm
with mean PD of 1.85 mm.

— The gingival surface showed normal appearance and

color.

Gingival margin on labial side of tooth 11 remained
about 1 mm apically compared with the margin on tooth
21.

3. DISCUSSION

Shariati et al. [21] studied the effect of a continuous
wave carbon dioxide laser on dentin as a function of
power density and exposure time, utilizing a scanning
electron microscope. Three different layers on the root
surfaces were observed: (a) a superficial layer of
vaporization with complete elimination of microbial cells
and root cementum; (b) a second layer of ‘‘glazed”’
dentin, where the dentin surface appeared as a melted
and a resolidifed layer; (c) below a layer of plugged
tubules, beneath the melted dentin, dentinal tubules
appeared completely sealed. Rossman et al. [17], in an
experimental study on monkeys, after induced
periodontal disease, removed oral epithelium from
opened flaps using soft tissue diode laser irradiation.

They observed less epithelium and more connective



tissue attachment at the experimental site compared with
the control. Our observations confirm Rossman’s
findings. Tissue regeneration in the laser-treated sites
with new cementum [19] and radiographic evidence of
bone regeneration is probably the effect of
tissues  [22].

biostimulation of the laser beam might explain the

decontamination  of However,
biologic processes during wound healing [23]. Friedman
et al. [24] reported significant correlation between
enhanced tissue healing response and the laser beam. In
our case, regeneration of the interdental bone was
observed. Same results are reported also by Mester and
Mester [25].

REFERENCES

1. S. Nyman, J. Gottlow, T. Karring, J. Lindhe, The
regenerative potential of the periodontal ligament.
An experimental study in the monkey, J. Clin.
Periodontol. 9, 1982, 157-265.

2. J. Gottlow, S. Nyman, J. Lindhe, T. Karring, J.
Wennstrom, New attachment formation in the
human periodontium by guided tissue regeneration.
Case reports, J. Clin. Periodontol. 13, 1986, 604-
616.

3. I. Magnussen, C. Batich, B.R. Collins. New
attachment formation following controlled tissue
regeneration using biodegradable membranes, J.
Periodontol. 59, 1988, 1-8.

4. A. Gager, A. Schultz. Treatment of periodontal
defects with an adsorbable membrane (Polyglactin
910) with and without osseous grafting: case reports,
J. Periodontol. 62, 1991, 276-283.

5. W. Becker, B.E. Becker. Clinical application of
guided tissue regeneration: surgical considerations,
Periodontology 2000 (1), 1993, 46— 53.

Journal Of Applied Dental and Medical Sciences 5(1);2019

10.

11.

12.

23

L.A. Christersson, B. Albini, J.J. Zambon, U.M.E.
Wikesjo,

Actinobacillus actinomycetemcomitans in human

R. Genco, Tissue localization of

periodontitis: 1. Light, immunofluorescence and
electron microscopic studies, J. Periodontol. 58,
1987, 529-539.

L.A. Christersson, U.M.E. Wikesjo, B. Albini, J.J.
Zambon, R. Genco, Tissue localization of
Actinobacillus actinomycetemcomitans in human
periodontitis: 1. Correlation between
immunofluorescence and culture techniques, J.
Periodontol. 58, 1987, 540-545.

P.A. Adriaens, C.A. Edwards, J.A. De Boever, W.J.
Loesche, Ultrastructural observations on bacterial
invasion in cementum and radicular dentin of
periodontally diseased human teeth, J. Periodontol.
59, 1988, 493-503.

H.E. Schroeder, E.M. Rateitschak-Plu”ss, Focal root
resorption lacunae causing retention of subgingival
plaque in periodontal pockets, Schweiz. Monatsschr.
Zahnheilkd. 93, 1983, 1033/179-1041/187.

P.R. Sherman, L.J. Hutchens, L.G. Jewson, J.M.
G.W. Greco, W.T. McFall, The

effectiveness of subgingival scaling and root

Moriarty,

planing: I. Clinical detection of residual calculus, J.
Periodontol. 61, 1990, 3-8.

K.A. Selvig, C.M. Ririe, R. Nilveus, J. Egelberg,
Fine structure of connective tissue attachment
following acid treatment of experimental furcation
pockets in dogs, J. Periodontal Res. 16, 1981, 123-
129.

N. Claffey, G. Bogle, K. Bjorvatn, K.A. Selvig, J.
Egelberg, Topical application of tetracycline in
regenerative periodontal surgery in beagles, Acta
Odontol. Scand. 45, 1987, 141-146.



13.

14,

15.

16.

17.

18.

19.

20.

U.M.E. Wikesjo, N. Claffey, L.A. Christersson, L.C.

Franzetti, R.J. Genco, Repair of periodontal
furcation defects in beagle dogs following
reconstructive surgery including root surface

demineralization with tetracycline hydrochloride
and topical Clin.
Periodontol. 15, 1988, 73-80.

A. Barone, U. Covani, R. Crespi, G.E. Romanos,

fibronectin  application, J.

Root surface changes after focused vs. defocused
CO2 laser irradiation, J. Periodontol. 73, 2002, 370-
373.

S. Nammour, P. Majerus, Sterilization potential of
the CO2 laser, Acta Stomatol. Belg. 88(4), 1991,
183-186.

B.W. Gopin, C.M. Cobb, JW. Rapley, W.J. Killoy,
Histologic evaluation of soft tissue attachment to
CO2 laser-treated root surfaces: an in vivo study,
Int. J. Periodontics Restor. Dent. 17(4), 1997, 316-
325.

J.A. Rossmann, M. Mc Quade,
Retardation of epithelial migration in monkeys using
a carbon dioxide laser, J. Periodontol. 63, 1992, 902-
907.

M. lIsrael, J.A. Rossmann, S.J. Froum, Use of the

M. Turunen,

carbon dioxide laser in retarding epithelial
migration: a pilot histological human study utilizing
case reports, J. Periodontol. 66, 1995, 197-204.

R. Crespi, U. Covani, J.E. Margarone, S. Andreana,
Periodontal tissue regeneration in beagle dogs after
laser therapy, Lasers Surg. Med. 21(4), 1997, 395-
402.

M.J.P. Brugmans, J. Kemper, G.H.M. Gijsbers, F.
van der Meulen, M.J.C. van Gemert, Temperature
response of biological materials to pulsed non-
ablative CO2 laser irradiation, Lasers Surg. Med. 11,

1991, 587-594.

Journal Of Applied Dental and Medical Sciences 5(1);2019

21

22.

23.

24,

25.

26.

24

. S. Shariati, M.A. Pogrel, G.W. Marshall, M.J.
White, Structural changes in dentin induced by high
energy continuous wave carbon dioxide laser, Lasers
Surg. Med. 13, 1993, 543-547.

J. Melcer, Latest treatment in dentistry by means of
the CO2 laser beam, Lasers Surg. Med. 6, 1986,
396-398.

R. Crespi et al. International Congress Series 1248,
2003, 325-332, 331

LJ. Miserandino, The
endodontic application of the CO2

laser  apicoectomy:
laser for
periapical surgery, Oral Surg. 66, 1988, 615- 619.

S. Friedman, I. Rotstein, 1. Bab, Tissue response
following CO2 laser application in apical surgery:
light microscopic assessment in dogs, Lasers Surg.
Med. 12,1992, 104-111.

A.F. Mester, A. Mester, Laser in biostimulation in
wound healing, in: S.J. Joffe (Ed.), Laser in General

Surgery, Williams & Wilkins, 1989, 275-284.



