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Abstract: 
Aim of study was to evaluate the efficiencies of Er: YAG laser in two powers in removing 
Calcium Hydroxide dressing comparing with passive ultrasonic irrigation. 30 single-root 
were prepared to size F2 with ProTaper rotary system and split longitudinally. Two 
standardized grooves were prepared into the apical and coronal part of the root canal 
dentine. The roots were subsequently reassembled with wires and filled with calcium 
hydroxide. Then they were stored in 100% relative humidity for 1 week. Specimens were 
randomly divided into 3 experimental groups (n=10) according to removal technique.  In-
group 1:Er: YAG laser using0.5 w for  sec.  Group 2:Er:YAG using1 w for 30 sec. 
Group 3:ultrasonic system used passively for 60 seconds with 5 ml of 5.25% NaOCl. The 
quantity of remaining of Calcium Hydroxide were observered under a stereomicroscope with 
30 magnification as described by van der Sluis . (2007).  Statistical evaluation was 
performed using Kruskal-willsand Wilcoxon tests. Results showed that Er: YAG laser was 
effective in calcium hydroxide removal in the apical and coronal grooves but there was no 
significant difference between Groups.  

Key Words: Calcium hydroxide removal, Er: YAG laser, passive ultrasonic irrigation, sodium 
hypochlorite. 

 
 
 
 
 
 

_______________________ 
*Associated Professor - Department of Operative Dentistry - Faculty of Dentistry - Tishreen University 
- Lattakia  Syria. 



2020-2No.3 vol.  University Journal of Hama

 

 

Lambrianidis . 2006Walsh LJ 
2007)(Stanley HR, Pameijer CH. 1985

Foreman PC  1990
(Tronstad L  1981

Hosoya N 2004
(Margelo  1997sealer

Calt S and Serper,. 1999Erdemir A , .2004
(Barbizam  2008)

(Kim SK, Kim YOInt  2002) 

MAF (Salgado . 2009) 
(Kenee . 2006)EndoActivatorDabhiM  ,2016)

Caparet ., 2014Endo VacYücel ., 2013 
SAFEmel U ,2015Canal BrushLjubisa  2015 Deleu ., 2015

Takeda, F ,1999
Sousa .2009Rocha 

,.2009Mello 2004Ferriello, V ,2010
)HaragushikuHasheminia .,2010

Kimura .,2000Nd:YAG
Er:YAGKimura .,2000

 Er: YAGSasaki ,2002

-
 Er: YAG

 
Materials and Methods 

CK6

(Kodak,USA)

0.9Hu 



2020-2No.3 vol.  University Journal of Hama

 

 

.,2010

Gates Glidden #3 ,#4 
F2ProTaper

EDTA

Lee2004
Apical section

(coronal section) 

MASTER 
DENT LOT 4792 made in USA

(Medicem,made in Germany)



2020-2No.3 vol.  University Journal of Hama

 

 

 Er: YAGFotona, Fedelis AT0.5 W
50 mJ10 HZ

Preciso 300/20Part No.:83890



2020-2No.3 vol.  University Journal of Hama

 

 

Er:YAG 

Er: YAG1 w3050 mJ10 HZ

+-
328KHz455.25%

 van der Slui:(2007)
0
1 
2 
3



2020-2No.3 vol.  University Journal of Hama

 

 

SPSS
P 0.05



2020-2No.3 vol.  University Journal of Hama

 

 

 

Kruskal-
wills

Kruskal-wills 
P-value 

11.9 5.46 0.065
14.8

19.8

p > 0.05
Er: YAG0.5 w

 

 
Kruskal-wills

 

0

5

10

15

20

11.9
14.8

19.8



2020-2No.3 vol.  University Journal of Hama

 

 

Kruskal-wills 
P-value 

14.1 4.51 0.10
12.7

 19.7
p > 0.05

 

 
 

Wilcoxon

a b c Wilcoxon 
P-

value 

0.31

0.570.56 

3430.370.7 

p >0.05

0

5

10

15

20 14.1 12.7

19.7



2020-2No.3 vol.  University Journal of Hama

 

 

 

Versiani  et al.,2013

Tasdemir etal.,2011
Calt S, Serper,1999

WL
Shin SJ .,2010.,2007Nielsen BA

Er: YAG 
Er: YAG

Matsumoto ,2011
Er: YAG

GU .,2009

DiVito ., 2012
van der Sluis(van der 

Sluis . 2007)

. Capar , .2014. Chou, K , .2014. Kaptan, F 2012. Yücel, 
A.Ç 2013. Markovic L , .2015. DabhiM , 2016.)

Er: YAG
GOKTURK

GOKTURK ., 2017
Kourti2016Er: YAG

EDTA
EDTA

kourti , 2016Arslan

Arslan ., 2015De Groot2009
LAIEr: YAGPUI/UAI(De Groot 2009.

Michelon et al., 2014,Maalouf L



2020-2No.3 vol.  University Journal of Hama

 

 

Göktürk2017

,2017GOKTURK
Uzunoglu

40HedströmCanal Brush
RinsEndo (SAF) + Vatea;Canal Brush( SAF) +Vatea

SAFUzunoglu ., 2015

Er: YAG
 

Er: YAG

 
 

1. Arslan H, Akcay M, Capar ID, Saygili G, Gok T, Ertas H. An in vitro comparison of 
irrigation using photon-initiated photoacoustic streaming, ultrasonic, sonic and needle 
techniques in removing calcium hydroxide. Int Endod J 2015; 48: 246-51  

2. Barbizam JV, Trope M, Teixeira EC, Tanumaru-Filho M, Teixeira FB (2008) Effect of 
calcium hydroxide intracanal dressing on the bond strength of a resin-based endodontic 
sealer. Brazilian Dental Journal 19, 224 7           

3. Çalt, S., and Serper, A. (1999).Dentinal tubule penetration of root canal sealers after root 
canal dressing with calcium hydroxide. J. Endod. , 431 433. 

4. Capar, I.D., Ozcan, E., Arslan, H., Ertas, H., and Aydinbelge, H.A. (2014).Effect of 
different final irrigation methods on the removal of calcium hydroxide from an artificial 
standardized groove in the apical third of root canals. J. Endod. 40, 451 454. 



2020-2No.3 vol.  University Journal of Hama

 

 

5. Contardo, L., De Luca, M., Bevilacqua, L., Breschi, L., and Di Lenarda, R. (2007). 
Influence of calcium hydroxide debris on the quality of endodontic apical seal. Minerva 
Stomatol. , 509 517. 

 Dabhi M, Kishan K.V, Vaishali V. Parekh, VishnuRathore(  Comparative Evaluation 
Of 3 Different Irrigation System: 30Gauge Blunt Ended Side Vented Needle, Endoactivator 
&Endovac In Removal OfCa(Oh)2 From Root Canal System- Sem.

7. De Groot, S.D., Verhaagen, B., Versluis, M., Wu, M.-K., Wesselink, P.R., and Van Der 
Sluis, L.W.M. (2009). Laser activated irrigation within root canals: cleaning efficacy and 
flow visualization. Int. Endod. J. 42, 1077 1083. 

8. Deleu, E., Meire, M.A., and De Moor, R.J. (2015). Efficacy of laser-based irrigant 
activation methods in removing debris from simulated root canal irregularities. Lasers 
Med. Sci. , 831 835 

9. DiVito E, Peters OA, Olivi G. Effectiveness of the erbium: YAG laser and new design 
radial and stripped tips in removing the smear layer after root canal instrumentation. 
Lasers Med Sci 2012; 27: 273 280. 

10. Emel Uzunoglu, Melahat Gorduysus, Emre Nagas. Efficacy of different devices in 
removing calcium hydroxide from the root canal. Cumhuriyet Dent J 2015; 18(4):318-
326. 

11. Erdemir A, Ari H, Gungunes H, Belli S (2004 Effect of medications for root canaltreatment 
onbonding to root canaldentin. J Endod; 30: 113 116  

12. Ferriello, V., Faria, M.R., and Cavalcanti, B.N. (2010). The effects of low-level diode 
laser treatment and dental pulpcapping materials on the proliferation of L-929 fibroblasts. 
J. Oral Sci. 52, 33 38. 

13. Foreman PC, Barnes F. (1990).A review of calcium Hydroxide. Int Endod J 23:283-297.  
14. GU, L. S., KIM, J. R., LING, J., CHOI, K. K., PASHLEY, D. H. & TAY, F. R.. Review of 

contemporary irrigant agitation techniques and devices. J Endod, 35, 791-804. 2009  
15. Hosoya N, Kurayama H, Iino F,Arai T(2004). Effects of calcium hydroxideon physical 

andsealing propertiesof canal sealers. Int Endod J; 37: 178 184  
16. Hakan GOKTURK, 1 Ismail OZKOCAK, 1 Feyzi BUYUKGEBIZ, 1 and Osman DEMIR 

Effectiveness of various irrigation protocols for the removal of calcium hydroxide from 
artificial standardized grooves.J Appl Oral Sci. 2017 May-Jun; 25(3): 290 298 



2020-2No.3 vol.  University Journal of Hama

 

 

17. Haragushiku, G.A., Sousa Neto, M.D., Silva Sousa, Y.T., Alfredo, E., Silva, S.C., and 
Silva, R.G. (2010). Adhesion of endodontic sealers to human root dentine submitted to 
differentsurface treatments. Photomed. Laser Surg. 28, 405  410. 

18. Hasheminia, S.M., Feizi, G., Razavi, S.M., Feizianfard, M., Gutknecht, N., and Mir, M. A 
comparative study of three treatment methods of direct pulp capping in canine teeth of 
cats: a histologic evaluation. Lasers Med. Sci. 25, 9 15. 

19. Kaptan, F., Karapinar-Kazandag, M., Kayahan, M.B., Bora, T., and Bayirli, G. (2012). 
Potential of an Er: YAG laser in the removal of calcium hydroxide from root canals. 
Photomed. Laser Surg. 30, 250 254. 

20. Kenee DM, Allemang JD, Johnson JD, Hellstein J, Nichol BK (2006). A quantitative 
assessment of efficacy of various calcium hydroxide removal techniques. J Endod; 
32:563-565. 

21. Kim, S.K., and Kim, Y.O. (2002). Influence of calcium hydroxide intra canal medication 
on apical seal. Int. Endod. J. , 623 628. 

22. Kimura, Y., Wilder Smith, P., and Matsumoto, K. (2000). Lasers in endodontics: a 
review. Int. Endod. J. 33, 173 185. 

23. Kourti E, Pantelidou O, kallis A. Remoal efficiency of calcium hydroxide intracanal 
medicament with ER:YAG Laser A Scanning electron microscopic study. Int J Laser Dent 
2016; 6(1):24-30. 

24. Lambrianidis T, Margelos J, Beltes P (1999). Removal efficiency of calcium hydroxide 
dressing from the root canal. J Endod; 25:8588. 

25. Ljubisa Markovic, Frank Booth, Stefan Zimmer.Use of the Canal Brush improves removal 
of calcium hydroxide paste from instrumented straight root canals .Journal of Dental 
Sciences (2015) 10, 233e239. 

26. Maalouf L, Zogheib C, Naaman A (2013). Removal efficiency of calcium hydroxide 
dressing from the root canal without chemically active adjuvant. J Contemp Dent Pract; 
14:188-92. 

27. Markovic L, Booth F, Zimmer S (2015).Use of the Canal Brush improves removal of 
calcium hydroxide paste from instrumented straight root canals. Journal of Dental 
Sciences 10, 233e239. 

28. Margelos J, Eliades G, Verdelis C, Palaghias G (1997). Interaction of calcium hydroxide 
with zinc oxide eugenol type sealers: a potential clinical problem. J Ended. 23: 43-8. 

29. Matsumoto, H., Yoshimine, Y., and Akamine, A. (2011). Visualization of irrigant flow and 
cavitation induced by Er: YAG laser within a root canal model. J. Endod. 37, 839 843. 



2020-2No.3 vol.  University Journal of Hama

 

 

30. Michelon C,De Carlo M,Lang M ,Pillar R ,Anna Gabriela Silveira Bech,Carlos 
Souza Bier(2014)..Effectiveness of passive ultrasonic irrigation on calcium hydroxide 
removal with different solutions  RFO, Passo Fundo, v. 19, n. 3, p. 277-282, set. /dez.  

31. Mello, I., Robazza, C.R., and Antoniazzi, J.H. (2004). Influence of Er: YAG laser 
irradiation on apical sealing of four different sealers. Braz. Dent. J. 15, 190 193. 

32. Nandini S, Velmurugan N, Kandaswamy D (2006) Removal efficiency of calcium 
hydroxide intracanal medicament with two calcium chelators: volumetric analysis using 
spiral CT, an in vitro study. Journal of Endodontics 32, 1097 101. 

33. Nielsen BA, Craig Baumgartner J (2007). Comparison of the EndoVac system to needle 
irrigation of root canals. J Endod; 33:611-5. 

34. Rocha, R.A., Silva, R.A., Assed, S., et al. (2009). Nitric oxide detection in cell culture 
exposed to LPS after Er: YAG laser irradiation. Int. Endod. J. 42, 992 996. 

35. Salgado RJ, Moura-Netto C, Yamazaki AK, Cardoso LN, de Moura AA, Prokopowitsch I. 
(2009)Comparison of different irrigants on calcium hydroxide medication removal: 

36. Sasaki, K.M., Aoki, A., Ichinose, S., and Ishikawa, I. (2002).Morphological analysis of 
cementum and root dentin after Er: YAG laser irradiation. Lasers Surg. Med. 31, 79 85. 

37. Shin SJ, Kim HK, Jung IY, et al (2010). Comparison of the cleaning efficacy of a new 
apical negative pressure irrigating system with conventional irrigation needles in the root 
canals. Oral Surg Oral Med Oral Pathol Oral Radiol Endod; 109:479-84. 

38. Stanley HR, Pameijer CH (1985) Pulp capping with a new visible-light-curing calcium 
hydroxide composition (PrismaVLCDycal).Operative Dentistry 10, 156 63. 

39. Souse,L.R, Cavalcanti,B.N,.and Marques,,2009,Effect of laser phototherapy on the 
release of TNF-alpha and MMP-1 by endodontic  sealer-stimulated macrophages. 
photomed.Laser Surrg.27, 37-42. 

40. Takeda FH,Harashima T, Eto JN, kimuraY, MatsumotoK. Effect of Er: YAG laser treatment 
on the root canal walls of human teeth: an SEM study. Endod Dent Traumatol 1998; 
14(6):270-273 . 

41. Tasdemir T, Celik D, Er K, Yildirim T, Ceyhanli KT, Yesilyurt C. Efficacy of several 
techniques for the removal of calcium hydroxide medicament from root canals. Int Endod 
J 2011; 44:505 509.  

42. Tronstad L, Andreasen JO, Hasselgren G, Kristenson L, Russ I(1981). PH changes in 
dentaltissues after root filling with calcium hydroxide. J Endod;17:17 2 



2020-2No.3 vol.  University Journal of Hama

 

 

43. Van der Sluis LWM, Wu MK, Wesselink PR (2007). The evaluation of removal of calcium 
hydroxide paste from an artificial standardized groove in the apical root canal using 
different irrigation methodologies. Int Endod J; 40(1):52-7. 

44. Versiani MA, Leoni GB, Steier L, et al. Micro-computed tomography study of oval-shaped 
canals prepared with the self-adjusting file, Reciproc, WaveOne, and ProTaper universal 
systems. J Endod 2013; 39:1060 1066. 

45. Vineeta N, Gupta S, Chandra A (2014). Retrievabilty of calcium hydroxide intra canal 
medicament with Chitosan from root canals: An in vitro CBCT volumetric analysis. J 
Conserv Dent. Sep; 17(5):454-7. 

46. Walsh LJ, Athanassiadis B, Abbott PV, (2007) the use of calcium hydroxide, antibiotics 
and biocides as antimicrobial medicaments in endodontics. Australian Dental Journal. 

47. Wiseman A, Timothy C, Paranjpe A , Flake M N, Cohenca N , Johnson J(2011). Efficacy 
of Sonic and Ultrasonic Activation for Removal of Calcium Hydroxide from Mesial Canals 
of Mandibular Molars: A Microtomographic Study. (J Endod; 37:235  238). 

48. Yücel, A.Ç., Gürel, M., Güler, E., and Karabucak, B. (2013).Comparison of final irrigation 
techniques in removal of calcium hydroxide. Aust. Endod. J. , 116 121. 

 

 

 

 

 

 

 


