
Introduction 
Periodontitis is characterized by bone and attachment loss which is 
caused by an immune-in�ammatory response generated by an 
array of periodontal pathogens that are dwelling in the bacterial 

1plaque.  Although periodontitis is multifactorial disease whose rate 
of disease progression can be affected by environmental factors 
such as smoking, stress, oral hygiene habits, presence of any 
systemic disease, obesity, genetic variation etc. apart from bacterial 

2plaque. Subgingival debridement is de�ned as gentle mechanical 
subgingival instrumentation carried out to disrupt and/ or remove 

3the acquired bio�lm. This subgingival debridement can be a part of 
initial cause related therapy, surgical therapy as well as supportive 
periodontal therapy. The rationale of non-surgical periodontal 
therapy is to reduce the microbial load by removing the bio�lm 
associated with the tooth surfaces that consists of harmful 
substances such as endotoxins, enzymes, antigens and other 

4substances that are tissue destructive.
 

Dental plaque is a structured resilient yellow greyish substance that 
adheres tenaciously to the intraoral hard surfaces including 
removable and �xed appliances. It is comprised of a community of 
microorganisms found on the surface of the tooth as bio�lm, 

5embedded in a matrix of polymers of host and bacterial origin.  The 
advantages for the microorganisms to reside in a bio�lm are 
enhanced pathogenicity and reduced susceptibil ity to 

6 antimicrobial agents. Calculus is a mineralized dental plaque and 
acts as a gingival irritant by keeping the plaque in close contact with 
the gingival tissues. Also morphologically calculus has internal 
channels as well as external irregularities which can act as a reservoir 
for periodontopathogens and toxic substances causing 

7in�ammation.  Thereby it is an important but secondary etiology 
8 after plaque for the causation of gingival in�ammation. Periodontal 

instruments including hand instruments and ultrasonic scaling 
instruments are speci�cally designed for this goal of removal of 
plaque and calculus which help in rendering the tooth surface hard, 
smooth and clean for compatible attachment of the junctional 
epithelium.

Available techniques for non-surgical periodontal therapy
Hand scaling- Hand instrumentation is the gold standard for non-
surgical therapy as it provides good tactile sensation and control 
over the instrument. Hand instruments are of various types such as 
sickle scalers, surface scalers, jacquette scalers, curettes, hoe, chisel 
and �le. The design and use is different for each of the instrument. 
Parts of the instrument include handle, shank and working end or 

9blade.  Working end has two cutting edges, tip or rounded toe, face, 
lateral surface and back of the blade.

Ultrasonic instrumentation- Sonic/ultrasonic instrumentation 
have become an alternative or an addition to hand instrumentation 

since their invention in 1960. Difference between sonic and 
ultrasonic instruments is in the frequencies of vibration. Sonic 
devices are driven by air pressure to create mechanical vibration 
with a frequency ranging from 2000 to 6000 Hz. Ultrasonic devices 
convert electric current into mechanical energy with frequency 

10ranging from 18,000 to 45,000 Hz.  There are three types of 
ultrasonic power driven instruments that include magnetostrictive, 
p i e zo e l e c t r i c  a n d  Ve c to r  s ys te m .  D i ffe re n ce  b e t we e n 
magnetostrictive and piezoelectric system is the pattern of 
vibration of the tip, magnetostrictive has an elliptical pattern and 
piezoelectric has a linear pattern of vibration. Vector system has a 
different cooling system that is a water based medium with 

11polishing particles.

Laser and photodynamic therapy-An ablative laser device 
produces coherent electromagnetic radiation, characterized by a 
well-de�ned wavelength and a low divergence of the radiation 
beam. Laser therapy is reported to have bactericidal and 
detoxi�cation effects and to be capable of removing bio�lms. 
Neodymium doped yttrium aluminum garnet (Nd:YAG) and diode 
lasers have been described to have quite good bactericidal and soft-

12tissue debridement properties.   However, they always have to be 
used in combination with mechanical instrumentation. Because of 
less effective removal of deposits, as well as the considerable 
thermal damage on the root surface that they might produce, these 
lasers cannot be used as a replacement for mechanical instruments 

1 3in root debridement procedures.  Erbium-doped yttrium 
aluminum garnet (Er:YAG) laser is a capable laser for root surface 
debridement, which can effectively remove bio�lm and calculus. 
The energy produced by an Er:YAG laser is absorbed by water and 
organic components. This will raise the temperature and convert 
water into vapor, thereby increasing the internal pressure within the 
deposits. Because of this expansion, the deposit can detach from 
the root surface. Other properties of Er:YAG laser include 
bactericidal effect, ablation of root surface and effective removal of 
toxins from the root surface.

Photodynamic therapy is based on the principle that a 
photosensitizer binds to the target cells and is activated through 
light of a certain wavelength. In turn, singlet oxygen and other 
reactive agents are produced, which are extremely toxic to certain 

14cells and bacteria.

Air polishing- The ability of a jet of air, powder and water to remove 
bio�lm relies on a combination of cutting, fatigue and brittle 
fracture of the various materials. To produce the abrasive slurry of 
particles, the powder inside the powder chamber is stirred up by 

15pressurized air.  This is then transported to the tip of the air 
polishing nozzle by air�ow and is mixed with water. However, 
scaling and root planning by hand instruments or ultrasonic 
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instrumentation is preferred over air polishing. 

16Factors in�uencing the outcome of non-surgical therapy
Ÿ Pocket depth exceeding 4 mm
Ÿ Root proximity 
Ÿ Concavities and depressions
Ÿ Molars with furcation involvement
Ÿ Crowding/rotation/tilting of the tooth
Ÿ Poor compliance to oral hygiene regimens and failure to return 

for maintenance care
Ÿ Incomplete debridement
Ÿ Presence of systemic diseases such as diabetes mellitus
Ÿ Genetic susceptibility to periodontal disease
Ÿ Smoking 

Non-surgical versus surgical periodontal therapy
Surgical periodontal is indicated when there is a need for 
accessibility to the underlying bone and root surfaces for better 
visualization of calculus and plaque, pocket depth exceeding 5 mm, 
regenerative and resective therapy, irregular bony contours and 
defects, furcation involvement, correction of mucogingival 
probems and preparation of periodontium for restorative or 
prosthetic treatment.

Studies on the outcomes non-surgical periodontal therapy
17

Ÿ Waerhaug J et al 1978  demonstrated that complete calculus 
removal in pockets deeper than 5 mm is possible only 11% of 
time.

18
Ÿ Jones WA et al 1978 suggested that the efficacy of removal of 

endotoxin from the root surface by root planing procedures is 
questionable. 

19
Ÿ Morrisson et al 1980  suggested that in shallow (1–3 mm) sites, 

scaling and root planing leads to mean probing depth 
reductions of less than 0.5 mm, as well as slight amounts of 
attachment loss

20
Ÿ According to Philstrom et al. 1984 , sites with probing depth of 

4–6 mm associated with non molar teeth demonstrated greater 
probing depth reduction following scaling and root planing 
than those sites associated with molar teeth.

21
Ÿ Greenstein G et al 1992  proved the efficacy of non-surgical 

periodontal therapy in terms of reduction in bleeding on 
probing and gingival index scores. 

22
Ÿ Hujoel et al 2000  suggested that non-surgical periodontal 

therapy reduces tooth loss by up to 58% with time. 
23

Ÿ Ehnevid & Jansson et al 2001  reported that probing depth 
reduction by non-surgical periodontal therapy was 0.5 mm less 
in treated sites adjacent to molars with furcation invasions of 
degree 2 or degree 3 compared with sites adjacent to molars 
with furcation invasions of degree 1 or less.

24
Ÿ A comprehensive meta-analysis by Hung HC et al 2002  of 

nonsurgical treatment studies reported that for patients with 
chronic periodontitis, following scaling and root planing at sites 
with probing depths of 4–6 mm, clinicians should expect a 
mean reduction in probing depth of about 1 mm and an 
average gain in clinical attachment level of approximately 0.5 
mm (43). At deep sites (probing depth ≥ 7 mm), the probing 
depth reduction should average approximately 2 mm and the 
gain in attachment level about 1 mm.

Studies on the outcomes of surgical periodontal therapy
25

Ÿ Glickman et al 1956  studied the results of gingivectomy in a 
clinical trial comprising 250 patients with varying degrees of 
disease severity. Patients were followed from 3 months to 7 
years, and gingival health, with sulcus depths of up to 2 mm, was 
maintained. Relapse was noted only in patients who 
experienced inadequate calculus removal or curettage, those 
with overhangs or food impaction and those with poor plaque 
control.

26
Ÿ Knowles et al. 1979 , in a split-mouth design, evaluated root 

planing with subgingival curettage, modi�ed Widman �ap 

surgery and pocket elimination surgery (either by gingivectomy 
or by apically positioned �ap and osseous surgery). Periodontal 
maintenance was performed every 3 months. Modi�ed Widman 
�ap and pocket elimination surgery resulted in greater pocket 
reduction than curettage, especially at deeper sites. All 
procedures resulted in clinical attachment level gain; however, 
the modi�ed Widman �ap resulted in the greatest attachment 
gains after 8 years.

27
Ÿ Serino G et al 2001  suggested that surgical treatment 

demonstrated better results in terms of pocket closure and 
preservation of teeth.

28
Ÿ Hom Lay Wang et al 2001  in his article on surgical periodontal 

therapy has evaluated the outcomes of surgical and non-
surgical periodontal therapy and concluded that the pocket 
depth reduction is higher with modi�ed Widman �ap 
procedure than scaling and root planing.

29
Ÿ Von Troil B et al 2012  and Watchtel H et al 2003 suggested that 

surgical periodontal therapy is particularly useful in sites 
associated with furcation involvement or intrabony defects. 

30
Ÿ Heitz-May�eld et al 2013  et al reported that surgical 

periodontal therapy is suitable for periodontal pockets 
exceeding 6mm.

31
Ÿ Aljateeli M et al 2014  compared the outcomes of surgical 

periodontal therapy with and without initial scaling and root 
planing. He concluded that combined scaling and root planing 
and surgery yielded greater probing depth reduction as 
compared to periodontal surgery without initial scaling and 
root planing.

Conclusion
It is clear from the literature that scaling and root planing plays a 
pivotal role in the elimination of causative factors of periodontal 
disease throughout periodontal therapy, including the nonsurgical, 
surgical and maintenance phases. Various nonsurgical and surgical 
options are available to treat periodontal disease. No periodontal 
treatment has shown clear superiority over any other periodontal 
treatment. Treatment of periodontitis involves a �ne balance of 
highly developed and skilled techniques, which together decrease 
the risk of disease progression.

REFERENCES 
1. Kornman KS, Page RC, Tonetti MS. The host response to the microbial challenge in 

periodontitis: assembling the players. Periodontol 2000 1997: 14: 33–53.
2. Stabholz A, Soskolne WA, Shapira L. Genetic and environmental risk factors for 

chronic periodontitis and aggressive periodontitis. Periodontol 2000 2010: 53: 
138–153. 

3. Kieser JB. Nonsurgical periodontal therapy. In Lang NP, Karring T, editors. Proceedings 
of the 1st European workshop on periodontology. Quintessence Publishing: 
Germany, 1994: 131–158.

4. Flemming HC, Wingender J. The bio�lm matrix. Nat Rev Microbiol2010: 8: 623–633.
5. Socransky SS, Haffajee AD. Dental bio�lms: difficult therapeutic targets. Periodontol 

2000 2002;28:12-55.
6. Van Steenbergen TJM et al. pathogenic synergy: mixed infections in the oral cavity. 

Antonie Van Leeuwenhoek. 1984;50:789-798.
7. Calabrese N, Galgut P, Mordan N. Identi�cation of Actinobacillusactino 

mycetemcomitans, Treponema denticola and Porphyromonasgingivalis within 
human dental calculus: a pilot investigation. J IntAcadPeriodontol 2007: 9: 118–128.

8. Chiew SY, Wilson M, Davies EH, Kieser JB. Assessment of ultrasonic debridement of 
calculus-associated periodontally- involved root surfaces by the limulus 
amoebocyte lysate assay: an in vitro study. J ClinPeriodontol 1991: 18: 240–244.

9. Isabelle Laleman et al. Subgingival debridement: end point, methods and how often? 
Periodontology 2000, Vol. 75, 2017, 189–204.

10. Gankerseer EJ, Walmsley AD. Preliminary investigation into the performance of a 
sonic scaler. J Periodontol 1987: 58: 780–784.

11. Guentsch A, Preshaw PM. The use of a linear oscillating device in periodontal 
treatment: a review. J Clin Periodontol 2008: 35: 514–524. 

12. Aoki A, Mizutani K, Schwarz F, Sculean A, Yukna RA, Takasaki AA, Romanos GE, 
Taniguchi Y, Sasaki KM, Zeredo JL, Koshy G, Coluzzi DJ, White JM, Abiko Y, Ishikawa I, 
Izumi Y. Periodontal and peri-implant wound healing following laser therapy. 
Periodontol 2000 2015: 68: 217–269. 

13. Ishikawa I, Aoki A, Takasaki AA, Mizutani K, Sasaki KM, Izumi Y. Application of lasers in 
periodontics: true innovation or myth? Periodontol 2000 2009: 50: 90–126.

14. Dougherty TJ, Gomer CJ, Henderson BW, Jori G, Kessel D, Korbelik M, Moan J, Peng Q. 
Photodynamic therapy. J Natl Cancer Inst 1998: 90: 889–905.

15. Petersilka GJ. Subgingival air-polishing in the treatment of periodontal bio�lm 
infections. Periodontol 2000 2011: 55: 124–142.

16. Filippo Graziani et al. Nonsurgical and surgical treatment of periodontitis: how many 
options for one disease? Periodontology 2000, Vol. 75, 2017, 152–188.

17. Waerhaug J. Healing of the dento-epithelial junction following subgingival plaque 
control. II: As observed on extracted teeth. J Periodontol 1978: 49: 119–134.

  X 73GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-8, ISSUE-3, MARCH-2019 • PRINT ISSN No 2277 - 8160



18. Jones WA, O’Leary TJ. The effectiveness of in vivo root planing in removing bacterial 
endotoxin from the roots of periodontally involved teeth. J Periodontol 1978: 49: 
337–342.

19. Morrison EC, Ramord SP, Hill RW. Short-term effects of initial, nonsurgical 
periodontal treatment (hygienic phase). J Clin Periodontol 1980: 7: 199–211.

20. Philstrom BL, Oliphant TH, McHugh RB. Molar and nonmolar teeth compared over 6 
1/2 years following two methods of periodontal therapy. J Periodontol 1984: 55: 
499–504.

21. Greenstein G. Periodontal response to mechanical non-surgical therapy: a review. J 
Periodontol 1992: 63: 118–130.

22. Hujoel PP, Leroux BG, Selipsky H, White BA. Non-surgical periodontal therapy and 
tooth loss. A cohort study. J Periodontol 2000: 71: 736–742.

23. Ehnevid H, Jansson LE. Effects of furcation involvements on periodontal status and 
healing in adjacent proximal sites. J Periodontol 2001: 72: 871–876.

24. Hung HC et al. Meta-analysis of the effect of scaling and root planing, surgical 
treatment and antibiotic therapies on periodontal probing depth and attachment 
loss. J Clin Periodontol. 2002 Nov’29 (11): 975-86.

25.  Glickman I. The results obtained with an unembellished gingivectomy technique in a 
clinical study in humans. J Periodontol 1956: 27: 247–255.

26. Knowles JW, Burgett FG, Nissle RR, Shick RA, Morrison EC, Ramord SP. Results of 
periodontal treatment related to pocket depth and attachment level. Eight years. J 
Periodontol 1979: 50: 225–233

27. Serino G, Rosling B, Ramberg P, Socransky SS, Lindhe J. Initial outcome and long-term 
effect of surgical and nonsurgical treatment of advanced periodontal disease. J Clin 
Periodontol 2001: 28: 910–916.

28. HOM-LAYWANG et al. Surgical periodontal therapy. Periodontology 2000, Vol. 25, 
2001, 89–99.

29. Von Troil B, Needleman I, Sanz M. The prevalence of root sensitivity following 
periodontal therapy: a systematic review. J Clin Periodontol 2012: 29: 173–177.

30. Heitz-May�eld LJA, Lang NP. Surgical and nonsurgical periodontal therapy. Learned 
and unlearned concepts. Periodontol 2000 2013: 62: 218–231.

31. Aljateeli M et al. Surgical periodontal therapy with and without initial scaling and root 
planing in the management of chronic periodontiits: a randomized clinical trial J Clin 
Periodontol 2014 Jul; 41(7): 693-700.

74 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-8, ISSUE-3, MARCH-2019 • PRINT ISSN No 2277 - 8160


