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COMPLETE REMOVAL OF 
BACTERIAL DEPOSITS AND THEIR 

TOXINS FROM THE ROOTTOXINS FROM THE ROOT 
SURFACE AND

WITHIN THE PERIODONTAL 
POCKETS

Adriaens PA, Edwards CA, De Boever JA, Loesche WJ. Ultrastructural observations 
on bacterial invasion in cementum and radicular dentin of periodontally diseased 
human teeth. J Periodontol 1988;59:493.503.
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Aoki A, Sasaki KM, Watanabe H, Ishikawa I. Lasers in nonsurgical  periodontal therapy. Periodontol 2000 

2004;36:59.97.
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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. J Periodontol
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2001;72:361‐7.
Aoki A, Ando Y, Watanabe H, Ishikawa I. In vitro studies on laser scaling of subgingival calculus with an erbium: YAG laser. J Periodontol 1994;65:1097‐106.
Ando Y, Aoki A, Watanabe H, Ishikawa I. Bactericidal effect of erbium YAG laser on periodontopathic bacteria. Lasers Surg Med 1996;19:190‐20.



The Erbium group lasers are one of the
mostly studied lasers in periodontics.mostly studied lasers in periodontics.

• AokiA,SasakiKM,WatanabeH,IshikawaI(2000)Lasersinnonsurgical periodontal therapy. J Periodontol 36:59–97(2004) 
• Maciulskiene V, Kelbauskiene S (2007) A pilot study of Er,Cr: YSGG laser therapy used as adjunct to scaling and root planing in 

patientswithearlyandmoderateperiodontitis.Stomatologija9:21– 26 
• AmidR,KadkhdazadehM, Fekrazad R,Hajizadeh F (2012) Effect ofhand, ultrasonicscaleranderbium‐dopedyttrium aluminumgarnet (Er:YAG) laser on the 

morphology of root surfaces with periodontitis: a comparative in vitro scanning electron microscopy study. J Lasers Med Sci 3:122–126 
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Arora S, Lamba AK, Faraz F, Tandon S, Ahad A. Evaluation of the effects of Er,Cr:YSGG laser, ultrasonic scaler and curette on root surface profileArora S, Lamba AK, Faraz F, Tandon S, Ahad A. Evaluation of the effects of Er,Cr:YSGG laser, ultrasonic scaler and curette on root surface profile 
using surface analyser and scanning electron microscope: an in vitro study. J Lasers Med Sci. 2016;7 (4):243‐249.
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• Schwarz F, Aoki A, Sculean A, Georg T, ScherbaumW, Becker J. In vivo effects of an Er:YAG laser, an ultrasonic 
t d li d t l i th bi tibilit f i d t ll di d t f i lt fsystem and scaling and root planing on the biocompatibility of periodontally diseased root surfaces in cultures of 

human PDL fibroblasts. Lasers Surg Med 2003: 33: 140– 147. 
• Schwarz F, Putz N, Georg T, Reich E. Effect of an Er:YAG laser on periodontally involved root surfaces: an in vivo and 

in vitro SEM comparison. Lasers Surg Med 2001: 29: 328–335. 
• Feist I, Micheli G, Carneiro S, Eduardo C, Miyagi S, Marques M. Adhesion and growth of cultured human gingival 
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fibroblasts on periodontally involved root surfaces treated by Er:YAG laser. J Periodontol 2003: 73: 1368–1375. 



https://en.wikipedia.org/w/index.php?title=Surface_roughness&oldid=909275103

For example, complex
on both the micrometeron both the micrometer

and nanometer scales, promotes
osteoblast adhesion and differentiation

Light micrograph of a ground section

and affects osteoblast morphology

Bren L., English L., Fogarty J., et al. Effect of surface characteristics of metallic 
biomaterials on interaction with osteoblast cells Proceedings of the 7th World
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Light micrograph of a ground section
of an adult human canine. Enamel (E), dentin
(D) and cementum (C ) at cervical tooth
situation

biomaterials on interaction with osteoblast cells. Proceedings of the 7th World 
Biomaterials Congress; May 2004; Sydney, Australia. p. p. 1121.



https://en.wikipedia.org/w/index.php?title=Surface_roughness&oldid=909275103

Thomas, T.R. (1999). Rough Surfaces (2nd ed), Imperial College 
Press.London
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1. S. Hansson and M. Norton, “The relation between surface roughness and interfacial shear strength for bone‐anchored implants. A mathematical model,” Journal of
Biomechanics, vol. 32, no. 8, pp. 829–836, 1999.

2. Yoshida Y, Van Meerbeek B, Snauwaert J, Hellemans L, Lambrechts P, Vanherle G, et al. A novel approach to AFM characterization of adhesive tooth‐biomaterial
interfaces. J Biomed Mater Res. 1999;47:85‐90.

3. Leitão J. Surface roughness and porosity of dental amalgam. Acta Odontol Scand. 1982;40:9‐16.g p y g ;
4. Tholt de Vasconcellos B, Miranda‐Júnior WG, Prioli R, Thompson J, Oda M. Surface roughness in ceramics with different finishing techniques using atomic force

microscope and profilometer. Oper Dent. 2006;31:442‐9.
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….THE RESULTS PRESENTED IN THE LITERATURE FOR CELL
ADHESION ON UN‐STRUCTURED RANDOMLY ROUGH
SURFACES WHICH CONSTITUTE THE MAJORITY OF NATURALSURFACES, WHICH CONSTITUTE THE MAJORITY OF NATURAL
SURFACES, REMAIN CONTROVERSIAL, AND

F. Gentile et al. / Biomaterials 31 (2010)
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DECREASE IN PROLIFERATION AND ADHESION WITH AN INCREASE IN 
SURFACE ROUGHNESS 
Kunzler T‐P, Huwiler C, Drobek T, Voros J, Spencer N‐D. Systematic study of osteoblast response to nanotopography by means of nanoparticle‐
density gradients. Biomaterials 2007;28:5000‐6.density gradients. Biomaterials 2007;28:5000 6.

WHEREAS OTHERS HAVE SHOWN PRECISELY THE OPPOSITE
 Li B, Logan B‐E. Bacterial adhesion to glass and metal‐oxide surfaces. Colloids Surf B Biointerfaces 2004;36:81‐90.
 Webster T J Ejiofor J U Increased osteoblast adhesion on nanophase metals: Ti Ti6Al4V and CoCrMo Biomaterials Webster T‐J, Ejiofor J‐U. Increased osteoblast adhesion on nanophase metals: Ti, Ti6Al4V, and CoCrMo. Biomaterials 

2004;25:4731‐9.

FEW PAPERS HAVE DEMONSTRATED A MINOR INFLUENCE OF 
ROUGHNESSROUGHNESS
de Oliveira P‐T, Zalzal S‐F, Beloti M‐M, Rosa A‐L, Nanci A. Enhancement of in vitro osteogenesis on titanium by chemically produced 
nanotopography. J Biomed Mater Res A 2007;80:554‐64

OBSERVED AN ‘OPTIMAL’ ROUGHNESS FOR MAXIMUMOBSERVED AN  OPTIMAL  ROUGHNESS FOR MAXIMUM 
PROLIFERATION
 Fan Y‐W, Cui F‐Z, Hou S‐P, Xu Q‐Y, Chen L‐N, Lee I‐S. Culture of neural cells on silicon wafers with nano‐scale surface 

topograph. J Neurosci Methods 2002;120:17‐23. 
 ] Dalby M‐J, Riehle M‐O, Johnstone H‐J‐H, Affrossman S, Curtis A‐S‐G. Polymerdemixed nanotopography: control of 
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fibroblast spreading and proliferation. Tissue Eng 2002;8:1099‐108.
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THE OBJECTIVE OF THE PRESENT WORK WAS TO 
MAKE  ANALISIS TO MONITOR THE 

SAMPLES AFTER 
THEIR SUBMISSION TO ULTRASONIC TREATMENT 
FOLLOWING 
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15th15th TEETH WERE EXTRACTED, IN COMPLIANCE WITH AN APPROPRIATE ORTHODONTIC
INDICATION AND STORED IN 0.9% SODIUM CHLORIDE SOLUTION

THE ROOT PORTION WAS SECTIONED LONGITUDINALLY

FROM  SELECTED  HALVES , 
AN  AREA APPROXIMATELY  OF 5 mm WHICH  were 2 mm APICAL  TO  5 mm 
THE  CEMENTOENAMEL  JUNCTION  (CEJ) WERE CUT OF.

Area corresponding to  Acellular extrinsic fiber cementum
2 mm 
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LITETOUCH  ER:YAG LASER WITH DIRECT 
DELIVERY SYSTEM, AND ACTIVE MEDIUM BUILT INTO THE HANDPIECE BASE.

HT /Non‐Contact/ 100 mJ/15 Hz/  
Chisel Tip x 17mm/ 6 water

Inclination of the fiber tip of 10‐15º to the vertical axis of the toothInclination of the fiber tip of 10‐15º to the vertical axis of the tooth.

HT /100 mJ 10 Hz./ 1.3 x  19 mm / 8 water

defocused mode at a distance of at least 4–5mm 
between the tip's end and the root surface.
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RESULTSRESULTS
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IS SIMPLY DEFINED AS THE 

IS THE  AVERAGE OF THE 
ROUGHNESS PROFILE ORDINATES.

(OR DEPTH) OF THE 
ROUGHNESS PROFILE POINTS.
IS A MEASURE OF THE SYMMETRY OF PEAKS
AND VALLEYSAND VALLEYS.
POINTS TO THE AMOUNT AND DIRECTION OF
SKEW DEPARTURE FROM HORIZONTAL
SYMMETRY.
KURTOSIS SUGGEST  HOW TALL AND SHARP 
THE PEAK IS.
VALUE IS A MEASURE OF THE SHARPNESS OF 
THE ROUGHNESS PROFILE

19

THE ROUGHNESS PROFILE



THE DISTRIBUTION OF QUANTITATIVE RESEARCH DATA WAS TESTED WITH TEST FOR
NORMALITY: AND
(DISTRIBUTIONWAS INCORRECT OR IMPROPER);

DESCRIPTION OF THE QUANTITATIVE DATA IS MADE WITH THE MEASURES OF
CENTRAL TENDENCY (AVERAGE) AND MEASURES OF DISPERSION (STANDARDCENTRAL TENDENCY (AVERAGE) AND MEASURES OF DISPERSION (STANDARD
DEVIATION);

TESTING OF THE SIGNIFICANCE OF DIFFERENCES BETWEEN TWO ARITHMETIC MEANS
AMONG THE INDEPENDENT SAMPLES IS DONE WITH

FOR DETERMINING THE SIGNIFICANCE OF DIFFERENCES BETWEEN THE THREE
ARITHMETIC MEANS AT THE INDEPENDENT SAMPLES IS
USED ;

FOR SIGNIFICANT ARE CONSIDERED THOSE RESULTS WHERE THE VALUE OF P <0,05
WITH CI = 95%.
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Amplitude parameters based on

over all heights

Kruskal‐Wallis ANOVA

/ Analysis of variance /over all heights  / Analysis of variance /
H = 8,61 p = 0,0135; significant
H = 8,57 p = 0,0138 ; significant

H = 6,21 p = 0,0449) significant, p , ) g
H = 6,09 p = 0,0483) significant

Groups
Table 2. 

d i i iMeans Std. Dev. Minimum Maximum

G0 0.3982 0.2614 0.1415 0.9612

G1 0.4394 0.3109 0.1069 0.9341

G2 0.2425 0.1091 0.1188 0.5269

All Groups 0.3601 0.2534 0.1069 0.9612

(Z = 0,452 p = 0,6508)

21

G0 and G2 are significant differences  (Z = 2,291 p = 0,0219)
G1 and G2 are significant differences   Z = 3,084 p = 0,0020)



Groups Table 1. RMS   /   
Means Std. Dev. minimum Maximum

G0 0.5111 0.3131 0.1246 1.1601
G1 0.3029 0.2061 0.1109 0.6566
G2 0.2768 0.1227 0.1573 0.5771

All Groups 0.3636 0.2473 0.1109 1.1601

G0 and G1 differences significant  (Z = 2,466 p = 0,0136)
G0 and G2 differences significant (Z 2 853 p 0 0097)G0 and G2 differences significant  (Z = 2,853 p = 0,0097)
G1 and G2 differences = not significant  (Z = ‐ 0,306 p = 0,7590)
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Mann‐Whitney U Test 

Groups Table 4. 

Means Std. Dev. Minimum Maximum
G0 0.5332 0.5199 ‐0.3898 1.5210
G1 0 1829 0 4978 0 7306 0 7527G1 0.1829 0.4978 ‐0.7306 0.7527
G2 ‐0.0081 0.5869 ‐0.7629 0.6662

All Groups 0.2360 0.5731 ‐0.7629 1.5210

(Z = 1 386 p = 0 1655)
G0  Rsk>0 predominance of 

k(Z = 1,386 p = 0,1655) 
G0 and G2 are significant differences  (Z = 2,029 p = 0,0423)        
G1 and G2 differences are not significant (Z = 0,715 p = 0,4749) 

peaks

FOR A SURFACE WITH DEEPER VALLEYS

FOR A SURFACE WITH HIGHER PEAKS

QUALIFIES THE
ASYMMETRY OF THE HEIGHT
DISTRIBUTION.

+
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Groups
Table 5. 

Means Std Dev Minimum MaximumMeans Std. Dev. Minimum Maximum

G0 3.1921 0.6819 2.1489 4.3665

G1 3.0888 0.2587 2.7910 3.4131

G2 3 5702 0 6842 2 6391 4 5453G2 3.5702 0.6842 2.6391 4.5453

All Groups 3.2837 0.6042 2.1489 4.5453

(Z = 0,394 p = 0,6934)   
(Z 1 505 0 1322)(Z = ‐ 1,505 p = 0,1322) 

G1 and G2 ‐ significant differences  (Z = ‐ 2,002 p = 0,0452)      

peak is higher and sharper Rku >3 00

QUALIFIES THE FLATNESS OF
THE HEIGHT DISTRIBUTION. WIDTH

peak is higher and sharper Rku >3.00

G S U O
OF THE DISTRIBUTIONS.
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G0 G22
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… induces expression of specific
integrin subunits and induces synthesis of focal adhesionintegrin subunits and induces synthesis of focal adhesion
proteins, thus promoting osteoblast adhesion and
migration.

….. cell elongation can
elicit cytoskeletal stress resulting in rapid selective
osteoblastic differentiation of osteogenic cells ….

THE RESULTS DEMONSTRATE A  BETWEEN HIGH 
AND  OF  SUBSTRATES AND SHOW THAT BOTH

AND  SCALE STRUCTURAL FEATURES ARE NECESSARY.

27

Zhao G, Raines AL, Wieland M, Schwartz Z, Boyan BD.Requirement for both micron‐ and submicron scale structure for synergistic responses of osteoblasts 
to substrate surface energy and topography. Biomaterials, 2007 Jun;28(18):2821‐9.
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