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A study of the effect of the combined application
of ozone and soft laser on the resorption of the
marginal bone around dental implants in patients
with type 2 diabetes
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oABSTRACT o

Research background: Bone support is considered an important factor for
the success of dental implants, as well as marginal bone resorption is a common
problem in diabetic patients.

Materials and Methods: The research sample consisted of 18 patients (11
males, 7 females) who attended the Department of Oral Medicine at the Faculty of
Dentistry, Damascus University, and who had type 2 diabetes, dental implants were
performed in these patients, and the sample was divided into two groups of 16
implants. Ozone and laser were applied immediately after dental implants and 16
control implants. CBCT images of the implants were performed after 6 months and
6 months after loading, total marginal bone resorption was studied and the
appropriate statistical study was performed.

Results: This study showed that the combined application of ozone and soft
laser decreased total marginal bone resorption in patients with type 2 diabetes.

Conclusions: This study suggests benefiting from the effectiveness of ozone
and soft laser in reducing total marginal bone resorption in patients with type 2
diabetes mellitus.

Keywords: Ozone, Laser, Diabetes, Total Marginal Bone Resorption.
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Kolmogorov—-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic Df Sig.
DensA6M 0.148 27 0.135 0.904 27 0.107
DensA6MW 0.130 27 0.200* 0.960 27 0.365

*_ This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Independent Samples Test

Levene's Test for|
Equality of t-test for Equality of Means
Variances
95% Confidence Interval
Sig. (2- Mean Std. Error
F Sig. T df of the Difference
tailed) | Difference | Difference
Lower Upper
Equal variances | 7.613 | 0.010 |-3.984 28 0.000 -0.907 0.227 -1.373 -0.440
assumed
AbsA6M
Equal variances -3.808| 17.69 | 0.001 -0.907 0.238 -1.408 -0.406
not assumed
Equal variances | 1.599 | 0.218 |-3.269 25 0.003 -0.983 0.300 -1.603 -0.363
assumed
AbsA6MW
Equal variances -3.123| 18.23 | 0.006 -0.983 0.315 -1.645 -0.322
not assumed

Yoy




Tartous University Journal. Health Sciences Series ¥« Y¥ (Y) axall (V) aladll daall aslall @ (ughayla daals dlas

: ASBL) -V
o Dagpmall Sull pmpe die g3 am clll 5l Gg3sY) Gk oF Auball eda il el

o8 5 aeail a5l T dag el 1 ae Q) i) alaall alaidl] (e il B G Laail
de) M &S e A )Y Qulgall 8 CBCT pm e alall &) cile )36 Jasmdll ilaall  adial) bl
Lugal Glaa ye S sl ol palaiaV) cuung de))ll e plial) ol ddye dbis sl )
Jvsiall d5lhe @ (lng ¢ ool ¢ Sl ¢ gl L) i) B sl adaal) el bl
il o) 8 yie gesall G ol

CulS Laiy Ll degana 50 L) Aeganall 2ie O SN dleal) calial) aliaidl] Wil Aagl) el
i Al g3l e Ledl T aa @lldy sl e duhally s lal) ofic sanal) die VLYY 5 2.4 Lkl il
ol e duhallg saaldll Cyfic ganall dic Y.£0 g V.€0 Lilall dasdlly «. VY 5 . VY Liall dall culS

o Jsil e LiSer las Gruiell) il 3 elly Gficsandl g v 0 Gyina Slas¥) Gl oIS
S land) adaal) paliaia¥) alal 8 meaaly 5l clll ) 5lly 0ys55Y) (sakss

Rl aydiy algall Al Balys yuglaill 8 (is3Y) (e IS ailads @llig il o2 i (S
Pl ity o pall elid (el abaell (goaall pasanl) )5l

bl palail) e e B eis¥h 2Ol o I cliag Gas[22] duhy pa liads )
G A5 Gei¥) ik & ey Ao e (@ Oiasal sl aniln daadial Ny sl ilial)
L) g Aoy 2ga (b Laage 60 Mg /Ml

Oigsall il e desa bl desenn chel Cua Ljaill Clilgs o Ly Al ae IS L)
Cudll dllad ) Jeagis gond 2as g3 ag Lelad A3a) shaly daball s cllyg )3 adse Gl v00
[23]. 4l Ganeag alaall 3aas 8 (g5all

Jon lall alaall Galaial o (gginall pamitie 5l il Joa @llyy [21]aus ae IS i
A Ofiesana () Gilepll Crand S ange Yoo gl Camiag A Aoy Ve e Auhall cud dus L) il
LaserDiode 980 nm , 0.1w, 4 ) alasiuls ladle 45l de sanall ciali Lad 23e (6 sV de sand) aln
shak clliy (IOPA) adll Ja)s i)l o latdl ygeaill aladinls il o ¢ Sl )+ 52l (3uda Camg (J/OM2
oaidie il o Al cpelal g L aidagll daeatll e din ) 5 el T anled T s g0 g y5ea
LSS i) alial) Galaiel) (pe CaiR (g5l

obal)l palaia¥) e (ERCr: 1/S GG) 5l Lil auhal (gal ciny ae Liadf Ll il 84
& ((YYA« nm ¢ Er:Cr:1/SGG) aladiuly juasdl de )3l age dallae & dus dind) cile) il Jos  Alisl)
Adhal ehals o8 5 Al desana b o))l arend (Laser Diode 940 nm) sub legie dey3 Jlad)
LEQVR I R PIC I PRSS W PP PRS- R EOIIPL L CHVAR B PR VIV B PR PR ST 5\ RS- PP P
VY das el 1 ae dagll 8 dea Lalia) Ll V)L SH il adael) alaia¥l maly gl dllla oIS

[24]. i) opsla IS 3all 8l g ate diuds Cipgldd G e

YoY



reldia 2o il () alial (alaie) (Ao cll) 3l 5 ¢g3 e il Gudall) 45 Ao

G Asadll daiall 5 oadayal) Anadag aiudn B daenill a0 ) dile CUAY) G (0SS
Wy de )3l Jos il Cladll palil DA (e ilial) adiall pabaiaV] el 3 Lis Thg cuals
cle 3l Jady paliana¥) 52l b Lela e qualy
D Gluagdl) g claliviad) —A

S Al adaal) aliaial (alis) 8 Wb Dy culll 5allly (195500 il Gadaill Cualy
V3 (5 Las Laghudity (pomsy llily N Jaatll (e Jagaiad) (9l oy 53l Eind) e Jsa
< s yall
a2l

1. C.E. Misch, Jon B Suzuki, Diana Bronstein, L.D. Terracciano-Mortilla.

Maintenance of Dental Implants: Implant Quality of Health Scale. n book: Contemporary
Implant Dentistry (pp.1073 — 1088)Edition: 3rd editionChapter: chapter 42Publisher: Mosby-
Elsevier Publishers, St. Louis, Missouri.2008.

Y . Hendrik Naujokat , Burkhard Kunzendorf and Jorg Wiltfang Naujokat
.Dental Implants and Diabetes Mellitus-A Systematic Review. International Journal
of Implant Dentistry .2016.2:5

3.Alrabiah, M.; Al-Aali, K.A.; Al-Sowygh, Z.H.; Binmahfooz, A.M.; Mokeem,
S.A.; Abduljabbar, T. Association of advanced glycation end products with peri-
implant inflammation in prediabetes and type 2 diabetes mellitus patients. Clin.
Implant Dent. Relat. Res. 2018, 20, 535-540. [CrossRef].

4.Kim, J.; Choi, H.; Park, J.; Jung, H.; Jung, Y. Effects of anti-resorptive drugs
on implant survival and peri-implantitis in patients with existing osseointegrated
dental implants: A retrospective cohort study. Osteoporos. Int. 2020, 31, 1749-1758.
[CrossRef][PubMed]

5.Nobre, M.D.A.; Malé, P.; Gongalves, Y.; Sabas, A.; Salvado, F.J. Dental
implants in diabetic patients: Retrospective cohort study reporting on implant
survival and risk indicators for excessive marginal bone loss at 5 years. J. Oral
Rehabil. 2016, 43, 863-870. [CrossRef] [PubMed]

6.French, D.; Ofec, R.; Levin, L. Long term clinical performance of 10 871
dental implants with up to 22 years of follow-up: A cohort study in 4247 patients.
Clin. Implant Dent. Relat. Res. 2021, 23, 289-297. [CrossRef]

7.Heitz-Mayfield, L.J.; Aaboe, M.; Araujo, M.; Carrion, J.B.; Cavalcanti, R.;
Cionca, N.; Cochran, D.; Darby, I.; Funakoshi, E.; Gierthmuehlen, P.C.; et al.
Group 4 ITI Consensus Report: Risks and biologi(2018).

8. AL Zahrani, S.; AL Mutairi, A.A. Stability and bone loss around submerged
and non-submerged implants in diabetic and non-diabetic patients: A 7-year follow-
up. Braz. Oral Res. 2018, 32, e57. [CrossRef] [PubMed].

9. Nguyen, T.T.H.; Eo, M.Y.; Cho, Y.J.; Myoung, H.; Kim, S.M. 7-mm-long
dental implants: Retrospective clinical outcomes in medically compromised patients.
J. Korean Assoc. Oral Maxillofac. Surg. 2019, 45, 260-266. [CrossRef]

10. Shetty, K.; Parihar, A.S.; Madhuri, S.; Devanna, R.; Sharma, G.; Singh, R.
Assessment of failure rate of dental implants in medically compromised patients. J.
Fam. Med. Prim. Care 2020, 9, 883-885. [CrossRef]

Yot



Tartous University Journal. Health Sciences Series ¥« Y¥ (Y) axall (V) aladll daall aslall @ (ughayla daals dlas

11.. Al-Sowygh, Z.H.; Ab Ghani, S.M.; Sergis, K.; Vohra, F.; Akram, Z. Peri-
implant conditions and levels of advanced glycation end products among patients with
different glycemic control. Clin. Implant Dent. Relat. Res. 2018, 20, 345-351. [CrossRef].

12. Saminsky, M.; Ben Dor, A.; Horwitz, J. Variables Affecting Peri-Implant
Radiographic Bone Loss-8-23 Years Follow-Up. Appl. Sci. 2020, 10, 8591. [CrossRef]

13. Ormianer, Z.; Block, J.; Matalon, S.; Kohen, J. The Effect of Moderately
Controlled Type 2 Diabetes on Dental Implant Survival and Peri-implant Bone Loss: A
Long-Term Retrospective Study. Int. J. Oral Maxillofac. Implant. 2018, 33, 389-394.
[CrossRef]

14. Al Amri, M.D.; Abduljabbar, T.S. Comparison of clinical and radiographic
status of platform-switched implants placed in patients with and without type 2 diabetes
mellitus: A 24-month follow-up longitudinal study. Clin. Oral Implant. Res. 2017, 28, 226
230. [CrossRef] [PubMed].

15. Jiang, X.; Zhu, Y.; Liu, Z.; Tian, Z.; Zhu, S. Association between diabetes and
dental implant complications: A systematic review and meta-analysis. Acta Odontol.
Scand. 2021, 79, 9-18. [CrossRef]

V6.Lubojanski, Dobrzynski, M. Nowak, N. Rewak-Soroczynska, J. Sztyler,
K.Zakrzewski, W. Dobrzynski, W. Szymonowicz, M. Rybak, Z. Wiglusz, K. et al. (2021)
Application of Selected Nanomaterials and Ozone in Modern. Clinical Dentistry.
Nanomaterials, 11, 259. [CrossRef].

VY.Apoorva Salve, Salman Ansari, Salman Ansari. Ozone -A versatile therapy in
implant dentistry. Journal of International Oral Health.2023. VVolume5;Issue2. December.

18. Freitas A, Pinheiro A L, MirandaP, Thiers F, Vieira A L. Assessment of anti-
inflammatory effect of 830nm laser light using c-reactive protein levels.2001. Braz Dent J
;12(3): 187-190.

Y4.Qu, C., Luo, F., Hong, G., & Wan, Q. Effects of photobiomodulation therapy on
implant stability and postoperative recovery: A systematic review and meta-analysis.2022.
The British Journal of Oral & Maxillofacial Surgery, 60, e712—
e721.https://doi.org/10.1016/ j.bjoms. 2022.01.014.

Y+. Dicle Altindal , Eylem Ayhan Alkan , Metin Calisir . Evaluation of the
effectiveness of diode laser therapy in conjunction with nonsurgical treatment of peri-
implantitis.2023.J Periodontal Implant Sci. Feb;53(1):e6.

21. Prachi Gulati BDS1 | Manoj Kumar MDS, FPFA1 Gaurav Issar MDS, Diplomate
WCOI1 | Ankur Thakral MDS, FIBOMS, FCCI2. Effect of low level laser therapy on
crestal bone levels around dental implants—A pilot study. Clin Implant Dent Relat Res.
2020;1-8

YY. Iman M.S.Matar, Ahlam M. El-Sharkawy, Nevein Sh.Mohamed, Mohamad N.
Mawsouf, Clinical and radiographic evaluation the effect of ozone therapy on tissue
surrounding implant retained mandibular overdentures. Revista Espafiola de
Ozonoterapia, vol. 6, n° 1, pp. 51-62, 2016.

23. Amany A. El Hadary, Hala H. Yassin, Sameh T. Mekhemer, Julian C. Holmes,
Martin Grootveld. Evaluation of the Effect of Ozonated Plant Oils on the Quality of
Osseointegration of Dental Implants Under the Influence of Cyclosporin A: An In Vivo
Study . (2011). DOI: 10.1563/AAID-JOI1-D-09-00098.

Y ¢, Hebatallah Tarek Mohamed and Marwa Kothayera. Effect of LASER on Crestal
Bone Loss Around Dental Implants Retaining Mandibular Overdenture. 2090-097X,
October 2020, Vol. 11, No. 4.

Yoo



