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Abstract

Background and Aim: This study aimed to provide an overview
about the efficacy of photodynamic therapy (PDT) as an adjunct to
scaling and root planing (SRP) versus SRP alone in non-surgical
periodontal therapy.

Materials and Methods: Randomized clinical trials (RCTs) with a
minimum duration of 3 months, evaluating PDT+SRP versus SRP
alone in non-surgical periodontal treatment of patients diagnosed
with aggressive or chronic periodontitis who had at least 2 teeth with
probing depth (PD) =4 mm, and in vitro studies evaluating the effect
of adjunctive PDT on proliferation or viability of human gingival
fibroblasts (HGFs) were included. An electronic search of the
literature was carried out mainly through PubMed, Cochrane Library,
and Google scholar for relevant English articles published from
January 2011 to January 2021 using the following keywords:
"photodynamic therapy" and “periodontitis" or “periodontal
diseases”.

Results: Twelve articles were reviewed in this study. Analysis of the
clinical attachment level (CAL), PD, gingival index (GI), plaqgue index
(PI), bleeding on probing (BOP) and microbiological counts of
Aggregatibacter actinomycetemcomitans (A. actinomycetemcomi-
tans) and Porphyromonas gingivalis (P. gingivalis) demonstrated
variable outcomes. Five articles revealed significant improvement of
clinical parameters in the PDT groups compared with the control
group (P<0.05); five studies reported significant improvement of
CAL (P<0.05). However, three studies found no significant difference
between PDT and control groups in terms of CAL (P>0.05).
Conclusion: PDT+SRP could help improve the periodontal
parameters, compared with SRP alone. Further studies are required
to reach a stronger conclusion regarding the superiority of one over
the other.
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cementum and radicular dentinal tubules up to
300 um depth;[1] thus, the smear layer and
residual bacteria inhibit the proliferation of
fibroblasts and normal periodontal tissue
regeneration on the cementum. The standard
method of treatment is scaling and root planing
(SRP), which cannot completely remove the
smear layer and bacteria; therefore, adjuvant
methods have been proposed to minimize this
problem.[2,3]

Some of the available modalities include low
level laser therapy (LLLT), high energy lasers,
and antimicrobial photodynamic therapy
(PDT). The aim of this review was to evaluate
the efficacy of PDT as an adjunct to SRP in
non-surgical periodontal treatment.

LLLT refers to the use of lasers in wavelength
range of 600-1000 nm, low power range (mW)
and low energy dosage (0.01 to 100 J/cm?2). [4,
5] LLLT is mainly used for soft tissue and does
not cause hazardous thermal alterations in
tissues. [5] Due to increased production of
adenosine triphosphate, LLLT increases the
fibroblast proliferation [5-7] and reduces the
production of some pro-inflammatory
cytokines; therefore, it has an
inflammatory effect. [8-10] LLLT also increases
angiogenesis.[11] The most popular and
commonly used low level lasers are He-Ne
laser and diode lasers such as InGaAlP laser
and GaAlAs laser.[5]

High-power lasers have bactericidal effects[8,
12] and by efficiently removing the calculus,
they result in a rough surface.[3,13] Root
surfaces treated by high power lasers enable
better clot formation and gingival fibroblast
attachment.[13,14] high-power
lasers can cause a significant temperature rise.
[15]

PDT is a
microorganisms and biological molecules.[16]
This method has three main components:

[1] A safe visible light: a source of low-power
light activates the photosensitizer.
Human tissues transmit red light efficiently,

anti-

However,

method for inactivation of

visible

and longer wavelengths result in deeper light
penetration.[17]

[II] A photosensitizer

[[II] Reactive oxygen species, which are capable
of destroying the microorganisms.[18]
Photosensitizers that are activated by light
release oxygen reactive species which will lead
to lethal photosensitization of bacteria.[19]
Photosensitizer is a chemical agent that is
activated by a specific wavelength of light and
has a lethal effect on cells. Photosensitizer
accumulates selectively in tissues and makes a
cytotoxic substance which produces the
desired biological effects.[20] The
common photosensitizers that are utilized in
dentistry are toluidine blue O (TBO),
methylene blue (MB), indocyanine green (ICG),
and curcumin. An ideal photosensitizer should
display local toxicity only after activation by
illumination and
adjacent tissues.
PDT is beneficial in periodontal treatment,
since it is non-invasive, does not damage the
adjacent tissues, and is capable of eliminating
inaccessible pathogens in periodontal pockets.
[21] The aim of this review was to evaluate the
efficacy of PDT as an adjunct to SRP in
non-surgical periodontal treatment. The main
focused question addressed in this review was
adjunctive PDT provide superior
outcomes compared with SRP alone?”

most

should be non-toxic to

“does

Materials and Methods

An electronic search of the articles was
done through PubMed, Google
Scholar and Cochrane Library, using the
following keywords: "photodynamic therapy”
and “periodontitis” or “periodontal diseases”.
This search collecting the
relevant English articles published from
January 2011 to January 2021.
selected. The
algorithm is explained in Figure 1.
Inclusion criteria

1. Randomized clinical trials (RCTs) with the

mainly

aimed at

Finally,

12 articles were selection
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Potentially relevant articles retrieved
through PubMed, Google Scholar
and Cochrane (N=198)

|

Identification

Screening Records after duplicates removed
(N=97)
J'—’ Records excluded
(N=64)
Eligibility Full text articles assessed
(N=33)
| Records excluded
(N=21)
Included

Studies included in this review
(N=12)

Figure 1. Flowchart of article selection

following characteristics were included in this
review:

- Non-surgical treatment of patients suffering
from chronic or aggressive periodontitis

- Participants should have at least 2 teeth with
probing depth (PD) 24 mm

- RCTs that examined PDT as an adjunctive
treatment to SRP (hand instrumentation or
ultrasonic scaler)

- Studies with at least 3 months of duration
-RCTs evaluating clinical parameters and/or
microbiological counts of perio-pathogenic
Aggregatibacter
actinomycetemcomitans (A. actinomycetem-
comitans) and Porphyromonas gingivalis (P.
gingivalis).

bacteria such as

2.In vitro studies evaluating the adjunctive
effects of PDT on proliferation, or viability of
human gingival fibroblasts (HGFs).

Exclusion criteria

RCTs with:

- less than 10 patients per group

- less than 2 teeth per patient with PD>4 mm

- the ones that assessed PD<4 mm

-follow-up period less than 3 months

-studies examining PDT in surgical procedures
or dental implants

Outcome measures

Clinical, biological and microbiological
parameters were assessed in this review. The
measures included: changes in (I) clinical
attachment level (CAL) or relative attachment
level, (II) PD, (III) gingival index (GI), (IV)
bleeding on probing (BOP), (V) sulcus bleeding
index (SBI), (VI) plaque index (PI), (VII) HGF
proliferation  or  viability, (VIID) A.
actinomycetemcomitans count, and (IX) P.
gingivalis count.

Results

In total, 97 articles were initially identified in
the electronic databases. Sixty-four trials were
excluded, since they were irrelevant to the
main subject or did not meet the inclusion
criteria. Twelve articles including 10 RCTs and
2 in vitro studies were included and processed
after the final stage of selection.

The wavelengths of lasers used in these studies
ranged from 628 to 810 nm. Photosensitizers
used in these studies were MB, TBO and ICG.
Main outcome of the studies:
1.Photosensitizers

ICG[22] is a photosynthetic anion that is
activated at a wavelength of approximately
800 nm and leads to optical oxidation. At low
concentrations, ICG has no toxic effects on the
body and is excreted with no harm.[23,24]
Laser-activated ICG is against
Gram-positive and Gram-negative bacteria.
[23] Low power lasers used along with ICG

efficient
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could be effective on various oral biofilm
bacteria as well as periodontal pockets.[25]
split-mouth RCTs wused ICG as
photosensitizer[26-29] with laser wavelength
of 810 nm[26,28,29] or 808 nm.[27] All four
studies had one single episode of antimicrobial
PDT. Three trials found that adjunctive
antimicrobial PDT, when compared with SRP
alone, promoted statistically significant
improvement in CAL and reduction of PD
(P<0.05),[26,28,29] and one study showed
statistically significant improvement of GI in
the PDT group compared with SRP alone
(P<0.05).[26] In a study conducted by Hill et al,
[27] after a two-week interval, the sulcular
fluid flow rate decreased significantly in the
PDT group compared with SRP alone (P<0.05).
In the same study,[27] SRP+PDT had no
significant superiority over SRP alone
regarding BOP, relative attachment level, PD,
gingival recession or reduction of periodontal
pathogenic microorganisms (P>0.05). Three
studies found that SRP+PDT and SRP alone
resulted in similar significant reductions in PI
(P<0.05).[26,28,29] Gandhi et al,[26] also
showed reduction of A. actinomycetemcomitans
in the PDT group which was significant
compared with SRP alone (P<0.05); in
contrast, P. gingivalis reduction was not
significant compared with the control group
(P>0.05).

Joshi et al.[28] reported similar significant
reduction of modified sulcus bleeding index in
PDT+SRP and SRP groups (P<0.05). Similarly,
Shingnapurkar et al.[29] found
significant reduction of GI in PDT+SRP and
SRP groups (P<0.05).

TBO and MB are efficient photosensitizers,
capable of inactivating bacteria, viruses and
fungi. TBO was the photosensitizer of choice in
different studies conducted on P. gingivalis.
[30,31]

In 4 studies, TBO was the photosensitizer of
choice;[1,32-34] two were in vitro studies in
which the tooth fragments received single

Four

similar

application of PDT with a laser wavelength of
660 nm.[1,32]
split-mouth RCTs using single application of
630 nm[33] and 635 nm lasers.[34] Goh et al.
[33] revealed significant improvement of PD
and CAL in the PDT group compared with SRP
alone after 3 months of follow-up (P<0.05).
However; after 6 months, the parameters had
similar significant improvements in the test
and control groups. The results of a RCT
conducted by Mallenini et al.[34] revealed a
significant difference in PI, PD, SBI, CAL, and P.
gingivalis colony count between PDT+SRP and
SRP groups at 1 and 3 months follow-ups.

In one study, adhesion and
proliferation of osteoblasts in the PDT group
increased significantly, compared with the
control group; however, proliferation and
adhesion of HGFs did not increase
significantly, compared with the control group.
[32] In an in vitro study by Karam et al,[1] PDT
significantly increased the HGF’s viability,
compared with the control group.

Four RCTs used MB as photosensitizer.[35-38]
In a split-mouth RCT by Corréa et al,[35]
single application of PDT with 660 nm laser
resulted in increased gain of CAL and
increased reduction of PD compared with SRP
alone (P<0.05). The same study showed
significant reduction of A. actinomycetem-
comitans in the PDT group 3 and 7 days after
treatment (P<0.05) while the SRP group did
not show any significant reduction of A.
actinomycetemcomitans (P>0.05). The study
revealed no significant intra- or inter-group
reduction in P. gingivalis.

In a split-mouth RCT by Katsikanis et al,[36]
single session PDT with 670 nm laser did not
cause any significant improvent in BOP and
PD, compared with the control group (P>0.05).
Pulikkotil et al.[37] used single session PDT
with 628 nm laser in a split-mouth RCT and
found no significant differences between
PDT+SRP and SRP alone in case of PD, CAL,
plaque score and A. actinomycetocomitans

Two other articles were

in vitro
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count. BOP was the only clinical parameter
that decreased significantly in the PDT group,
compared with the SRP group (P<0.05).
Segarra-Vidal et al. [38] investigated the effect
of three sessions of PDT with 670 nm laser on
improving clinical parameters (PI, PD, clinical
recession, CAL, BOP, gingival crevicular fluid
volume) and reduction of periopathogenic
parallel design RCT. A.
actinomycetocomitans was the only parameter
that decreased significantly in the PDT+SRP
group compared with the SRP group (P<0.05).
Other parameters did not show significant
intergroup differences.

2.Clinical and biological parameters

All 10 clinical trials reported that PDT as an
adjunct to SRP was effective in treatment of
periodontitis.[26-29,33-38]  Five  articles
revealed significant improvements in clinical
parameters after PDT compared with the SRP
group.[26,28,29,33,34] Five studies reported
significant gain of CAL, compared with SRP
alone.[26,28,29,33,34] However, in
studies, no significant difference was reported
between PDT and control groups in terms of
CAL.[27,35,38]

In five studies, PDT had significant effects on
reduction of PD, compared with the control
group.[26,28,29,33,34] However, in five
studies, no significant difference was found
between PDT and control groups in terms of
PD.[27,35,36,38] One study showed significant
improvement of GI in the PDT group,
compared with SRP alone.[26] Intergroup
comparison in one study reported a significant
reduction of SBI in the PDT group.[34]

In four studies, PDT and control groups did not
differ significantly in PI1.[26,27,35,38] Also, in
studies that examined BOP, no
significant difference was found between the
PDT group and the SRP group;[27,36,38]
study, BOP decreased
significantly in the PDT group compared with
the SRP group (P<0.05).[37] In an in vitro
study by Karam et al,[1] PDT significantly

bacteria in a

three

three

however, in one

increased the HGF’s viability, when compared
with the control group. In an in vitro study by
Rafael Ferreira et al,[32] when compared with
the control group, adhesion and proliferation
of osteoblasts in the PDT group increased
significantly;
proliferation of HGFs
significantly.

3. Microbiological parameters

Regarding the microbiological parameters,
three of A.
actinomycetemcomitans [26,35,38] and two
studies showed a decrease in P. gingivalis in
the PDT group, which were significant
compared with the control group.[33,34] Hill
et al.[27] reported none-significant reduction
in the number of A. actinomycetemcomitans
and P. gingivalis in the PDT group compared
with the control group (P>0.05). In a study by
Pulikkotil et al,[37] there was no significant
reduction of A. actinomycetemcomitans in the
test group, compared with the control group.
In a study by Segarra-vidal et al,[38] PDT did
not significantly decrease P. gingivalis in the
PDT group compared with the control group.
In total, all included studies demonstrated that
PDT was significantly effective in improving
the clinical[26-29,33-38] or biological
parameters. [1,32]

adhesion and
did not

however,
increase

articles showed reduction

Conclusion

The present review suggests that PDT could
help improve the outcomes of periodontal
parameters, compared with SRP alone in
treatment of periodontitis. However, due to
the limited evidence and heterogeneity in
materials, methods and parameters of the
included studies, superiority of adjunctive PDT
over SRP alone is not certain. Further studies
are required to reach a stronger conclusion.

Acknowledgements

The Faculty of Dentistry of Islamic Azad
University of Medical Sciences, Tehran, Iran,
supported this study.



Journal of Research in Dental and Maxillofacial Sciences 2022 ;7(1)

Aghayan etal. 6

References

1. Karam P, Ferreira R, Oliveira RC, Greghi SLA, de Rezende
MLR, Sant'Ana ACP, et al. Stimulation of human gingival
fibroblasts viability and growth by roots treated with high
intensity lasers, photodynamic therapy and citric acid. Arch
Oral Biol. 2017; 81:1-6.

2. Karam PS, Sant'Ana AC, de Rezende ML, Greghi SL,
Damante CA, Zangrando MS. Root surface modifiers and
subepithelial connective tissue graft for treatment of gingival
recessions: a systematic review. ] Periodontal Res. 2016 Apr;
51(2):175-85.

3. Passanezi E, Damante CA, de Rezende ML, Greghi SL.
Lasers in periodontal therapy. Periodontol 2000. 2015 Feb;
67(1):268-91.

4. Posten W, Wrone DA, Dover ]S, Arndt KA, Silapunt S, Alam

M. Low-level laser therapy for wound healing: mechanism
and efficacy. Dermatol Surg. 2005 Mar;31(3):334-40.

5. Walsh LJ. The current status of low level laser therapy in
dentistry. Part 1. Soft tissue applications. Aust Dent J. 1997
Aug;42(4):247-54.

6. Hakki SS, Bozkurt SB. Effects of different setting of diode
laser on the mRNA expression of growth factors and type |
collagen of human gingival fibroblasts. Lasers Med Sci. 2012
Mar;27(2):325-31.

7. Silveira PC, Streck EL, Pinho RA. Evaluation of
mitochondrial respiratory chain activity in wound healing by
low-level laser therapy. ] Photochem Photobiol B. 2007 Mar
1;86(3):279-82.

8. Lim W, Choi H, Kim ], Kim S, Jeon S, Zheng H, Kim D, Ko Y,
Kim D, Sohn H, Kim O. Anti-inflammatory effect of 635 nm
irradiations on in vitro direct/indirect irradiation model. |
Oral Pathol Med. 2015 Feb;44(2):94-102.

9. Nomura K, Yamaguchi M, Abiko Y. Inhibition of
interleukin-1beta production and gene expression in human
gingival fibroblasts by low-energy laser irradiation. Lasers
Med Sci. 2001;16(3):218-23.

10. Safavi SM, Kazemi B, Esmaeili M, Fallah A, Modarresi A,
Mir M. Effects of low-level He-Ne laser irradiation on the
gene expression of IL-lbeta, TNF-alpha, IFN-gamma,
TGF-beta, bFGF, and PDGF in rat's gingiva. Lasers Med Sci.
2008 Jul;23(3):331-5.

11. Schaffer M, Bonel H, Sroka R, Schaffer PM, Busch M,
Reiser M, Duhmke E. Effects of 780 nm diode laser
irradiation on blood microcirculation: preliminary findings
contrast-enhanced

on time-dependent T1-weighted

magnetic resonance imaging (MRI). ] Photochem Photobiol
B. 2000 Jan;54(1):55-60.

12. Schwarz F, Sculean A, Georg T, Reich E. Periodontal
treatment with an Er: YAG laser compared to scaling and
root planing. A controlled clinical study. ] Periodontol. 2001
Mar;72(3):361-7.

13. Feist IS, De Micheli G, Carneiro SR, Eduardo CP, Miyagi S,
Marques MM. Adhesion and growth of cultured human
gingival fibroblasts on periodontally involved root surfaces
treated by Er:YAG laser. ] Periodontol. 2003 Sep;74(9):1368-
75.

14. Cekici A, Maden I, Yildiz S, San T, Isik G. Evaluation of
blood cell attachment on Er: YAG laser applied root surface
using scanning electron microscopy. Int ] Med Sci. 2013; 10
(5):560-6.

15. Schwarz F, Aoki A, Becker ], Sculean A. Laser application
in non-surgical periodontal therapy: a systematic review. ]
Clin Periodontol. 2008 Sep;35(8 Suppl):29-44.

16. Chrepa V, Kotsakis GA, Pagonis TC, Hargreaves KM. The
effect of photodynamic therapy in root canal disinfection: a
systematic review. ] Endod. 2014 Jul;40(7):891-8.

17. Salva KA. Photodynamic therapy: unapproved uses,
dosages, or indications. Clin Dermatol. 2002 Sep-Oct; 20(5):
571-81.

18. Huang YY, Chen AC, Carroll JD, Hamblin MR. Biphasic
dose response in low level light therapy. Dose Response.
2009 Sep 1;7(4):358-83.

19. Gursoy H, Ozcakir-Tomruk C, Tanalp ], Yilmaz S.
Photodynamic therapy in dentistry: a literature review. Clin
Oral Investig. 2013 May;17(4):1113-25.

20. Fukuda TY, Tanji MM, Silva SR, Sato MN, Plapler H.
Infrared low-level diode laser on inflammatory process
modulation in mice: pro-and anti-inflammatory cytokines.
Lasers Med Sci. 2013;28(5):1305-13.

21. Eroglu CN, Keskin Tunc S, Erten R, Usumez A. Clinical and
histological evaluation of the efficacy of antimicrobial
photodynamic therapy used in addition to antibiotic therapy
in pericoronitis treatment. Photodiagnosis Photodyn Ther.
2018 Mar;21:416-20.

22.da Cruz Andrade PV, Euzebio Alves VT, de Carvalho VF,
De Franco Rodrigues M, Pannuti CM, Holzhausen M, De
Micheli G, Conde MC. Photodynamic therapy decrease
immune-inflammatory mediators levels during periodontal
maintenance. Lasers Med Sci. 2017 Jan;32(1):9-17.

23. Beltes C, Sakkas H, Economides N, Papadopoulou C.



7 Aghayan etal.

Role of Photodynamic Therapy in Non-Surgical

Antimicrobial photodynamic therapy using Indocyanine

green and near-infrared diode laser in reducing
Entrerococcus faecalis. Photodiagnosis Photodyn Ther. 2017
Mar;17:5-8.

24. Pourhajibagher M, Chiniforush N, Shahabi S, Palizvani M,
Bahador A. Antibacterial and Antibiofilm Efficacy of
Antimicrobial Photodynamic Therapy Against Intracanal
Enterococcus faecalis: An In Vitro Comparative Study with
Traditional Endodontic Irrigation Solutions. ] Dent (Tehran).
2018 Jul;15(4):197-204.

25. Parker S. The use of diffuse laser photonic energy and
indocyanine green photosensitiser as an adjunct to
periodontal therapy. Br Dent ]. 2013 Aug;215(4):167-71.

26. Gandhi KK, Pavaskar R, Cappetta EG, Drew HJ.
Effectiveness of adjunctive use of low-level laser therapy and
photodynamic therapy after scaling and root planing in
patients with chronic periodontitis. Int ] Periodontics
Restorative Dent. 2019;39(6):837-43.

27. Hill G, Dehn C, Hinze AV, Frentzen M, Meister J.
Indocyanine  green-based  adjunctive  antimicrobial
photodynamic therapy for treating chronic periodontitis: A
randomized clinical trial. Photodiagnosis Photodyn Ther.
2019 Jun; 26:29-35.

28. Joshi K, Baiju CS, Khashu H, Bansal S. Clinical
effectiveness of indocyanine green mediated antimicrobial
photodynamic therapy as an adjunct to scaling root planing
in treatment of chronic periodontitis- A randomized
controlled clinical trial. Photodiagnosis Photodyn Ther. 2020
Mar; 29:101591.

29. Shingnapurkar SH, Mitra DK, Kadav MS, Shah RA,
Rodrigues SV, Prithyani SS. The effect of indocyanine
green-mediated photodynamic therapy as an adjunct to
scaling and root planing in the treatment of chronic
periodontitis: A comparative split-mouth randomized
clinical trial. Indian ] Dent Res. 2016 Nov-Dec;27(6):609-17.
30. Costa da Mota AC, Francga CM, Prates R, Deana AM, Costa
Santos L, Lopes Garcia R, et al. Effect of photodynamic
therapy for the treatment of halitosis in adolescents-a

controlled, microbiological, clinical trial. ] Biophotonics.

2016;9(11-12):1337-43.

31. Sridharan G, Shankar AA. Toluidine blue: A review of its
chemistry and clinical utility. ] Oral Maxillofac Pathol. 2012
May;16(2):251-5.

32. Ferreira R, de Toledo Barros RT, Karam PSBH, Sant'Ana
ACP, Greghi SLA, de Rezende MLR, Zangrando MSR, de
Oliveira RC, Damante CA. Comparison of the effect of root
surface modification with citric acid, EDTA, and aPDT on
adhesion and proliferation of human gingival fibroblasts and
osteoblasts: an in vitro study. Lasers Med Sci. 2018 Apr; 33
(3):533-8.

33. Goh EX, Tan KS, Chan YH, Lim LP. Effects of root
debridement and adjunctive photodynamic therapy in
residual pockets of patients on supportive periodontal
therapy: A randomized split-mouth trial. Photodiagnosis
Photodyn Ther. 2017 Jun; 18:342-8.

34. Mallineni S, Nagarakanti S, Gunupati S, Bv RR, Shaik MV,
Chava VK. Clinical and microbiological effects of adjunctive
photodynamic diode laser therapy in the treatment of
chronic periodontitis: A randomized clinical trial. ] Dent Res
Dent Clin Dent Prospects. 2020 Summer;14(3):191-7.

35. Corréa MG, Oliveira DH, Saraceni CH, Ribeiro FV,
Pimentel SP, Cirano FR, Casarin RC. Short-term
microbiological effects of photodynamic therapy in
non-surgical periodontal treatment of residual pockets: A
split-mouth RCT. Lasers Surg Med. 2016 Dec;48(10):944-50.
36. Katsikanis F, Strakas D, Vouros I. The application of
antimicrobial photodynamic therapy (aPDT, 670 nm) and
diode laser (940 nm) as adjunctive approach in the
conventional cause-related treatment of chronic periodontal
disease: a randomized controlled split-mouth clinical trial.
Clin Oral Investig. 2020 May;24(5):1821-7.

37. Pulikkotil S], Toh CG, Mohandas K, Leong K. Effect of
photodynamic therapy adjunct to scaling and root planing in
periodontitis patients: A randomized clinical trial. Aust Dent
J. 2016 Dec;61(4):440-5.

38. Segarra-Vidal M, Guerra-Ojeda S, Vallés LS, Lopez-Roldan
A, Mauricio MD, Aldasoro M, Alpiste-Illueca F, Vila JM. Effects
of photodynamic therapy in periodontal treatment: A
randomized, controlled clinical trial. ] Clin Periodontol. 2017

Sep;44(9):915-25.



