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ANALYSIS OF THE LONG-TERM CLINICAL RESULTS OF USING 940 pm DIODE LASER
IN PATIENTS WITH GENERALIZED MODERATE CHRONIC PERIODONTITIS

Cherepynska Yu., Volkova O., Riabokon E., Baglyk T.

Kharkiv National Medical University, Ukraine

Etiology of infectious periodontitis caused by
strains of periodontopathogenic bacteria that included in
subgingival biofilm was described in detail by numerous
studies [17]. Anti-infective periodontal therapy is based
on two aspects: 1) thorough removal of microbial as-
sociations on periodontal pockets surfaces and creating
optimal conditioning for healing of periodontal wound
[7-9]. Numerous studies have evidenced that mechanical
and electro-mechanical destruction of biofilm does not
eliminate the periodontopathogenic bacteria, since bacteria
can survive both in depth of root cement, in surrounding
soft tissues, and into dentinal tubules, which in some
cases leads to recurrence of disease. Nowadays, a growing
number of international reports evidences resistance of
bacterial strains was becoming progressively to frequent
doses of antibiotics, wherein incidence of fungal infec-
tion has increased significantly in recent years, and there
is a tendency will be aggravated [19]. Tissue affected by
biofilm unable to progress from granulation stage, seeking
healing, to remodeling stage [10]. Thus, such tissue area
is represented by chronic wound filled with biofilm [13],
which will be advanced without treatment forming lesions
of destruction and making systemic effects on the patient’s
health. Diode laser does not interact with hard tooth tis-
sues; this fact makes it convenient for various medical
manipulations in soft tissues surrounding the teeth, and
makes diode exposure as safe as possible for hard tooth
tissues [11]. Laser treatment simultaneously can provide
multiple therapeutic effect: photobactericidal [1,15,18,20]
and photothermal disinfection [14,16] of the periodontal
pocket walls, photobiostimulation [3,12] effect on healing
process; also it allows to implement a number of additional
manipulations; de-epithelialization, degranulation, gingi-
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vectomy, gingivoplasty and frenectomy. Laser energy helps
to seal the capillaries and lymphatic vessels, reduce edema
in the treatment site, often minimize postoperative patient
discomfort [2], and stimulate healing at the cellular level
[6]. In others studies also concluded that effect of diode
laser promotes healing of periodontal pockets [4]. Studies
of molecular-biological analysis by Gojkov-Vukelic et al.
point to a more prolonged reduction of periodontopatho-
genic bacteria with additional use of diode laser compared
to the control group [5]. The above provisions encourage
to study of diode laser effects on periodontal tissue as an
additional method of treatment in patients with chronic
generalized periodontitis for the simple reason that con-
ventional methods of non-surgical periodontal therapy
are limited with mechanical and pharmacological (drug)
effects on periodontal tissues. Additional use of diode laser
technologies in such pathology treatment allows spreading
the range of effect on the affected soft tissue areas, to reduce
significantly drug burden, and to create optimal conditions
of periodontal pocket healing.

The aim of this study is clinical research of level
in clinical attachment loss (CAL), probing of periodontal
pockets depths (PPD) and bleeding index (BoP) during
combine therapy of patients with chronic generalized peri-
odontitis of moderate severity when using a diode laser at
940 pm.

Material and methods. The study was con-
ducted at the University Dental Center of Kharkiv National
Medical University during period from 2013 to 2016, and
involved 30 patients from them 17 men (56,6 %), and 13
women (43,4 %) aged 35-44 (mean age 40.3 years old)
with diagnosed generalized moderate chronic periodon-
titis (GMCP); the subjects were divided into three equal
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Table 1. Baseline demographic parameters

Group Control group 1* study group 2" study group
Contingent (CG) (SG1) (SG2)
N n=10 n=10 n=10
Male 5 6 6
Sex
Female 5 4 4
Age (medium) 40.3 39.8 40.7
Table 2. Anatomical groups and number of teeth
Group of tecth Incisors and canines Premolars Molars
Group
CG
(n=286) 120 79 87
SG1
(n=285) 120 360 76 235 89 262
SG2
(n=286) 120 80 86
Total 857

study groups: control group (CG, n=10) of conventional
periodontal therapy, 1-st study group (SG1, n=10), which
also used an additional diode laser therapy, and 2-nd study
group (SG2, n=10), where the treatment plan was consistent
with the SG1 group, excepting the use of antiseptic agents
(Table 1).

Before treatment onset, it was scheduled a peri-
odontal screening record (PSR) showing level of inflam-
matory process, namely level of clinical attachment loss
(CAL) correlating with periodontal pocket depth (PPD),
and recession (R) measured at six points around the tooth,
presence of debris (P1) on the four tooth surfaces, and
degree of gingival bleeding (BoP), defined at four points.
Local patient entry criteria for carrying out the active phase
of periodontal therapy were included: index of hygiene,
R1 (O’Leary, 1972) >25%, bleeding index BoP (Ainamo,
Bay, 1975) >40%, periodontal pocket depth (PPD >4 mm
<6 mm). General entry criteria of patients were excluded:
administration of antibiotics and oral antiseptics during
last three months, pregnancy, and presence of systemic
diseases affecting the clinical study outcomes. The study
did not included patients having less than 24 natural teeth
inclusive of latest molars. All patients included in the re-
search had the body mass index (BMI) 25-30 kg/m?, were
light-skinned and non-smoking within the last year.

As object to study were n=857 teeth (5142 sites);
in the CG and the SG2 n=286 teeth were studied, in the
SG1 n=285 (Table 2).

Therapeutic protocol. Before planning of thera-
peutic interventions, it was conducted professional hygiene
of oral cavity and training in individual hygiene. The stages
of treatment based on etiopathogenic, integrated and per-
sonalized principles, consisted of three main phases; the
first was active anti-inflammatory, the second was recon-
structive, and the third was supportive.

Active anti-inflammatory periodontal therapy in
© GMN

control group were provided conventional thorough debride-
ment of teeth surfaces from dental plaque and application of
3% hydrogen peroxide (H,0,) solution, 0.2% chlorhexidine
CHX) solution, and final application of 0.5% CHX gel for
chemical decontamination of periodontal wound.

In addition to the control group protocol before
the cleansing of teeth surfaces from dental plaque, in the
first study group were conducted laser decontamination
of periodontal pockets using indium-gallium-aluminum-
phosphate (In-Ga-Al-PO4) diode laser (940 pum, unacti-
vated waveguide © 300 um, 0,5 W/CW 10 sec. on the one
surface), and laser coagulation of soft tissues in periodontal
pocket and epithelial debridement of interdental gingiva
(940 pum, active waveguide @ 300 pum, IW/CW, 15 sec.
on the one surface), subsequent to subgingival scaling and
root planning. In second study group, the treatment was
carried out as in first study group, but completely excluded
antiseptic drug administration during the treatment.

Supportive periodontal therapy was conducted
after 6 weeks, 3, 6 and 12 months on the basis of updated
data of periodontal card and repeated the initial treatment
protocol in respective groups. Protocol of periodontal
supportive therapy in the control group included: subgin-
gival irrigation with 3% solution of H,0, and 0.2% CHX;
electro-mechanical removal of dental plaque, mechanical
subgingival scaling and root planning; final application
with CHX gel 0.5%.

In addition to the control group protocol, before
the electro-mechanical removal of dental plaque, in the
SG1 were conducted laser decontamination of periodontal
pockets (940 pm, unactivated waveguide @ 300 pum, 0,5
W/CW 10 sec. on the one surface), and laser coagulation
of soft tissues in periodontal pocket and epithelial debride-
ment of interdental gingiva (940 um, active waveguide @
300 um, 1W/CW, 15 sec. on the one surface), subsequent
to subgingival scaling and root planning (Fig. 1).
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Fig. 1. Clinical example in the phase of the active anti-inflammatory periodontal therapy (SG2). Irradiation of periodontal
pockets - unin. @ 300 um, 0.5 W/CW, 10 sec. Coagulation and de-epithelization —in. @ 300 um, 1 W/CW, 15 sec.

Table 3. Treatment protocols of study groups

Name of group
Step Control group (CG) 1st study group (SG1) | 2nd study group (SG2)
Name of procedure
3% hydrogen peroxide 3% hydrogen peroxide
1 Preliminary antiseptic sol., sol., i
treatment 0.2% chlorhexidine big- 0.2% chlorhexidine
luconate sol. bigluconate sol.
L © 300 pm non-in 300 pm non-in.
2 Laser decontamination - 0.5 W/CW, 10 sec. 0.5W/CW, 10 sec.
3 Subgingival sce.lling and N n n
root planing
4 Final 0.5% chlorhexidine big- 0.5% chlorhexidine )
antiseptic treatment luconate gel. bigluconate gel.
5 Laser coagulating and i @ 300 um in, IW/CW, @ 300 um in, IW/CW,
deepiteliation 15 sec. 15 sec.

Treatment protocol of patients in the SG2 was similar to the
one of SGI, but without antiseptics use. All patients were
given standard recommendations on oral care, warning against
additional irritants of treated periodontal wounds (Table 3).

Data were entered and processed with the help of
statistical package IBM Statistics 6.1. To check the distri-
bution of the test match quantitative indicators of normal
in groups used the Kolmogorov-Smirnov’s consent. Since
the law of distribution of all studied the amounts different
from normal methods were used in the calculation of non-
parametric statistics. In this case, the statistical significance
of the differences was verified using the Kruskel-Wallis
criterion (in the case of multiple independent populations)
and the Wilcoxon W-test for dependent populations (dy-
namics of the data under study).

Results and their discussion. Analyzing of the
results investigated clinical periodontological parameters of
the whole oral cavity (mean + standard deviation) between
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the initial and time measurements. In the next observation
period - 6 weeks and 3 months later, at 6 and 12 months
in the control group and in the study groups, we observed
a positive dynamics in all groups. The results of treatment
are shown in Table 4 - Table 7. In all groups, all clinical
parameters showed a statistically significant decrease in all
time intervals compared to baseline (p<0.05). The mean
PPD at baseline was 4.3+0.2 in the control group, 4.33+0.19
in SG1, and 4.3+0.15 SG2 (Table 4).

At 12 months after treatment, there was a decrease
in the CG parameters PPD t0 2.91+ 0.1, and in SG1 to0 2.59
+0.11, and in SG2 to 2.58 + 0.11. The change in PPD in
the study groups (SG1 and SG2) both in early-term and in
the long-term period of observation was higher than in the
CG (p <0.05).

The change in CAL in the study groups (SG1 and
SG2) was also higher in early-term and in the long-term period
of observation than in the control group (p <0.05) (Table 5).
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Table 4. Changing the parameters of depth of the periodontal pocket (PPD)
Group Before After 6 weeks In 3 months In 6 months In 12 months
treatment
CG 434+0,2 2,81 £0,12 2,61 +0,22 2,95+0,12 291+0,1
SG1 4,33+£0,19 2,63 +0,11 2,59+0,1 2,53 +0,11 2,59 +0,11
SG2 43+0,15 2,62 +0,15 2,51+0,15 2,51+0,19 2,58+ 0,11
Table 5. Change in parameters of the level of clinical attachment loss (CAL)
Group Before After 6 weeks In 3 months In 6 months In 12 months
treatment
CG 4,89 +£0,12 4,1+£0,12 396+0,13 3,93+0,12 3,92+0,11
SG1 4,91 +0,15 3,99+0,11 3,87+0,1 3,83+0,11 3,81+0,15
SG2 4,9+0,23 3,98 £0,21 3,88+0,23 3,82 +0,21 3,79+£0,13
Table 6. Changing parameters of bleeding degree (BoP)
Group Before After 6 weeks In 3 months In 6 months In 12 months
treatment
CG 76,1 £0,12 17,6 £ 0,02 17,8 £ 0,11 18,6 £ 0,02 22,9+ 0,12
SG1 75,2+0,13 12,8 £0,02 13,9+0,12 11,8 £ 0,02 17,2 +0,11
SG2 75,3 +0,11 13,1+ 0,13 13,8+ 0,14 13,1+ 0,13 17,1+ 0,13
Table 7. Changing of the parameters of hygiene index (PI)
Group Before After 6 weeks In 3 months In 6 months In 12 months
treatment
CG 46,5+ 0,13 20,4 +0,11 21,1 £0,11 19,4+ 0,11 29,1 +0,1
SG1 46,8 +0,12 20,3+0,13 20,7 +0,15 19,3+£0,13 28,2+0,13
SG2 46,7+ 0,11 19,81 £ 0,13 21,2+0,13 20,1+0,2 30,2+0,3

The mean CAL at the baseline was 4.89+0.12 in the
control group, 4.91+0.15 in the SG1, and 4.9+0.23 SG2.
12 months after treatment, the CAL parameters in CG
decreased to 3.92+0.11, and in SG1 to 3.81+0.15, and in
SG2 to 3.79+0.13.

Table 6 shows that mean value of BoP at baseline
is 76.1+0.12 in the control group, 75.2 + 0.13 in SG1 and
75.3+0.11 in SG2.

At 12 months after treatment, the BoP parameters in
the CG decreased to 22.9+0.12, in SG1 to 17.2+0.11 and in
SG2 to 17.120.13. The change in BoP in the study groups (SG1
and SG2) was also higher in early-term and in the long-term

© GMN

period of observation than in the control group (p <0.05).

The mean PI at baseline was 46.5+0.13 in the
control group, 46.8+0.12 in SG1 and 46.7+0.11 in SG2.
At 12 months after treatment, the PI parameters in the CG
decreased to 29.1+0.1, in SG1 to 28.2+0.13 and in SG2 to
30.2+0.3. Comparison of PI in all three groups (SG1, SG2
and CG) both in early-term and in the long-term period of
observation were similar (p<0.05) (Table 7).

A cumulative comparison of the results of BoP,
CAL and PPD between SG1, SG2 and CG in the near and
long term leads to a higher decrease in SG1 and SG2 in
comparison with CG with statistical significance (p<0.001).
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Fig. 2. Clinical example of periodontal therapy in the study group 2 (SG2). Patient 44-years old with GMCP.
a - before treatment; b - in 12 months after treatment; c - orthopantomogram before treatment;
d - orthopantomogram in 12 months; e - graphic periodontal card before treatment;
f- graphic periodontal card in 12 months

Based on the study of graphic periodontal cards
and the obtained CAL, PPD in the study groups and the con-
trol group, it is noted that the additional use of a diode laser
contributes to a change in topography and an increase in
the number of sites with a parodontal pocket depth<4 mm,
which, according to most authors, has a leading role in the
impact on the structure and virulence of the biofilm, which
improves the basic clinical parameters leading to prolonged
remission (Fig. 2).

Conclusions. The distant results of parameters
CAL, PPD and BoP in the study groups indicate that the
additional use of diode laser emission in the treatment of
moderate chronic generalized periodontitis contributes
to more stable clinical situation in 6 and 12 months after
treatment, comparing with the control group (p>0,05) and
allows a greater reduction of the degree of surgical proce-
dures volume.

The absence of statistically significant differences
in the study groups in terms of early and long-term observa-
tions suggests there is no need to use antiseptic agents in
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the application of diode laser emission, thus reducing the
impact on the patient’s medication.
Laser energy can be used as additional therapeutic and
surgical method in the treatment of different phases: in the
phase of the active anti-inflammatory, in the reconstructive
and supporting periodontal therapy.

Until social level of education among the
population will be higher, and associated with the cause
of periodontal disease and the lack of positive experience
of treatment, the prevalence of periodontal disease will
continue to have a tendency to increase. Laser therapy is
an improvement in traditional medical procedures. It is
less invasive and more effective, reduces the amount of
time spent on treatment, and reduces the amount of surgi-
cal intervention. Both scientific and clinical studies point
too many aspects related to the development of treatment
methods to ensure more successful prevention and recovery
of patients with periodontal disease.

Conflict of interest. Authors declare no conflict
of interest.
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SUMMARY

ANALYSIS OF THE LONG-TERM CLINICAL
RESULTS OF USING 940 pm DIODE LASER IN
PATIENTS WITH GENERALIZED MODERATE
CHRONIC PERIODONTITIS

Cherepynska Yu., Volkova O., Riabokon E., Baglyk T.
Kharkiv National Medical University, Ukraine

The experience of using a diode laser with a wavelength
of 940 pm in the treatment of patients with generalized
periodontitis of moderate severity of chronic course is
presented. 30 patients were examined, including 17 men
(56.6%), and 13 women (43.4%) aged 35-44 with chronic
generalized periodontitis of moderate severity. It is con-
cluded that the use of diode laser of 940 um in the complex
therapy of patients with chronic generalized periodontitis
of moderate severity is clinically justified and an effec-
tive auxiliary method of treatment. The long-term results
of the clinical study indicate that the additional use of a
diode laser allows for more stable remission and a greater
reduction in the volume of surgical interventions compared
with control group.

Keywords: diode laser, chronic periodontitis, non-surgical
treatment, clinical parameters of periodontitis.
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PE3IOME

AHAJIN3 OTJAJIEHHBIX KJIMHUYECKHUX PE-
3YJIBTATOB IPUMEHEHUS JTUMOJHOI'O JIASEPA
940 pm Y TIAIIMEHTOB C XPOHUYECKHUM I'EHE-
PAJIM3OBAHHBIM ITAPOJOHTUTOM CPEJTHEN
CTEIIEHHU TSKECTHU

Yepenuunckas 10.A., Boakosa O.C., Pa6okons E.H.,
Barasik T.B.

Xapvrosckuil HAYUOHATbHBIIL MEOUYUHCKULL YHUBEPCUmMEN,
Yxpauna

[IpuBeneH OMBIT MPUMEHEHHUS TUOTHOTO Ja3e-
pa mmHOHM BomHEI 940 um mpu JeYeHUHN MAIeHTOB C
TeHePaNTN30BAHHBIM MTapOJOHTUTOM CPEIHEH TSKECTH
xpoHnYeckoro TeueHus. Mccnemoano 30 manneHToB, u3
Hux 17 (56,6%) my>xans u 13 (43,4%) ’KeHIINH B BO3pacTe
35-44 net ¢ XpOHUYECKIM TeHEPATN30BaHHBIM apOOH-
TUTOM CPEIHEN CTeNeHM TshkecTu. [lenaercs BBIBOA, UTO
MpUMEHEHHEe TUOAHOTO Jazepa 940 um B KOMIUIEKCHON
TEpanuy MaUeHTOB ¢ XPOHNIECKIM TeHEPATN30BaHHBIM
MapOAOHTUTOM CpPEIHEH CTENEeHHU TSHKECTH ABISETCS
KIMHAYECKH OTPABIAHHBIM U 3((EKTHBHBIM BCIIOMOTa-
TEeTBHBIM METO/OM JieueHus. OTHaneHHbIe Pe3yIbTaThl
KIIMHUYECKOTO HMCCIIEIOBAHMS CBUACTEIHCTBYIOT O TOM,
YTO JOTIONHUTENFHOE TPUMEHEHHE JUOIHOTO Ja3epa Mmo-
3BOJICT TOCTHYH O0JIee CTOWKONW PEMUCCHH U B OOJBIIeH
CTETIEHHN COKPATUTh 00BEM XHUPYPTrUIeCKUX BMEIIATEITbCTB
10 CPAaBHEHUIO C KOHTPOJIbHON TPYIIIOH.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Mgboydy

940 um omEyY®Ho @sbg@ol gsdmygbgdols dmygo-
sbgdomo gemobogy®o dgogagdo 3530960900 Lo-
‘dgogom oddodols J@mboggmo g9bg@seobgdyemo
3O MEMbH0E0m

0. hgMg30blLgs, M. gmenimgs, 9. M0s6m3mbo,
- 652030

bo®gmgols gdmgbyao Lsdgooiobm gbogg@lodgdo,
9305068

dmEgdgeos 940 um  Log@ddols Gogr@ols
obg@mol godmygbgdols dggagdo Lodysem Loddo-
dol JOmbogymo 39bgomobgdygmo 3s@dmomb@o-
Aob 33y@bosgnmdolongols. @s330M3960L J39d 0dym-
390mEs 30 35309600, 17 (56,6%) dsdsgoio ws 13
(43,3,%) Jogo0,34-44 (§. sbsgol, badygosgm Loddodols
Jombogamo agbgdo@obgdygmo 3s@mmomb@o@om.

aodm@obogos woligghs, @md 940 pm Log-
@dol Aog@ol womEg@o @sbg@ol 3md3egly@
339MboenmdsTo 2o8mygbgds FoMdmawagbls jenobo-
39000 989]@9® sdbdomy dgmmel s@bodbyemo
553500960l d3@bognmdsdo. gamobogyg®o yodm -
©ols dm@gyemo 9099900 sEsbEYYOL, O™ ©om-
A0 @sbgdol sds@gdomo Jgygebs 33y@bognm-
d5do 0dgnggs Yue® dpadewo Ggdolbools Jow(gg0l
dgbodagdamdsl s bogdbmdmsw sd3zomgdls
Joorgdgoymo hodgggdols Mogbgl Lsimb@@menm
NOIBMSb dgosdgdom.

OIIEHKA KAYECTBA ’KU3HU Y HAIIMEHTOB NOCJIE XOJENUCTOKTOMUHU

'Koiimmu6aesa JI.M., 'Typrynos E.M., *Cannoaym I, 'TeseyoB M.K., 'BaiimypaToa M.I.

'Kapaeanouncxuil 2ocyoapcmeenivliit MEOUYUHCKUTL YHUBEPCUMEN,;
’Tocnumans Kaponunckozo ynusepcumema, omoenenue xupypeuu, Cmoxzonom, Llseyus

HUccnenosanue kadectsa sxxu3an (KXK) manmenton
10 Ceil IeHb SABJSETCS OJHUM U3 IPUOPUTETHHIX HaIlpaB-
JICHUH B MEIUIUHE. AKTYyallbHOCTh 3TOW MPOOJIEMBI HE
BbI3BIBAET HUKAKUX COMHEHUH, TOCKOJIbKY UCCIIeIOBaHUE
KoK oTkpbIiBaeT BO3MOXHOCTb KOMIUIEKCHOTO aHAJIM3a CO-
CTOSIHUSA 3/I0POBBSI MAIIUEHTA.

[Iporpecc pa3zButrs MEIULIMHCKON HAyKU, H3Me-
HEHHE CTPYKTYpPHI 3a00JICBAEMOCTH HACEICHUS U aKIICHT
Ha yBa)X€HUE NpaB NaLMEHTa KaK JUYHOCTHU MPUBEIU
K CO3JaHHWIO HOBOI MapaJurMbl MOHHUMAaHUS OOJC3HU U
ompeneneHus: 3PPEKTUBHOCTA METOIOB JiedeHus. Korma
Bpayu CTaJId Bce OOJBIIE CO3HABATh, YTO OOBCKTHBHOE
YMEHbIIEHUE NaTOJIOTMYECKUX W3MEHEHUM He Bcerna

30

COIIPOBOXKIACTCS YIYyUYIIEHUEM CaMOYYBCTBHUS OOJIBHOTO
W pe3yJabTaToOM JICYCHUS JTOJDKCH OBITH YIOBICTBOPEH
OOJIBHOI, B MEIUIIMHE BO3HUK HHTEPEC K KAYECTBY JKU3HU
nauuenTa [2]. K)K B MenuuuHe oTpakaeT cTerneHp ajarnra-
LMY YeJIOBeKa K O0JIE3HH M BO3MOYKHOCTD BBITIOJTHEHUST UM
MIPUBBIYHBIX (DYHKIHI, COOTBETCTBYFOIIMX €TO COIIHATBHO-
SKOHOMHUYECKOMY MOJIOKEHHUIO.

Pesynbrarsl XUpypruueckoro JIeUeHUs yamie 13-
Y4aloT [IOCPEACTBOM TaKUX CTAaTUCTUYECKUX ITOKa3aTelNeH,
KaK JICTAIbHOCTb, IPOJOJDKATEIIHHOCTD PEObIBAHS B CTa-
LIHOHApe, KOJIMUECTBO MOCIIEONEPALMOHHBIX OCI0KHEHUH
[4]. Bo3HHKHOBEHHE OCIIOKHEHUH MTOCTIE KOHCEPBATUBHOIO
WM XUPYPTUYECKOTo JICUEHUsI CTaBUT Mepel BpayoM 3a-



