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ABSTRACT  
The concept of Minimally Invasive Dentistry has seamlessly blended into the various fields of dentistry including 

periodontics.  

Periodontal diseases are heterogeneous in nature with amulti-factorial etiology. The ultimate goal of periodon-

tal therapy is the restoration of the lost periodontal tissues and is usually a complex and daunting task. The past 

three decades have witnessed a gradual integration of various branches of dentistry, which promote the use of 

minimally invasive procedures ranging from magnification devices to advanced surgical techniques and arma-

mentarium. This in turn translates into the resolution of the disease with minimal post-operative pain, morbidity 

andpatient compliance. This essay attempts to highlight the use of minimally invasive procedures in periodon-

tics and emphasizes the incorporation of magnification with microscopes in periodontal practice. 
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I. INTRODUCTION 
The art of dentistry is precision and precision definedentistry! The past 3 decades have witnessed a 

gradual integration of various branches of dentistry, so as to optimize patient care with an inter-disciplinary ap-

proach.Minimally invasive dentistry(MID) is defined as those techniques, which respect the health, function and 

esthetics of oral tissue by preventing the disease from occurring or intercepting its progress with minimal tissue 

loss.
[1]

There is a paradigm shift in the philosophy of G.V Black from “Extension for prevention” to“ Minimally 

invasive Dentistry” and involves the early diagnosis, of oral diseases with optimal conservation of tooth struc-

ture. [2,3] 

 

Current Scenario of MID in periodontics 

Figure 1.The Microsurgical Triad 

 
 

Belcher et al had named the three elements, i.e.,Magnification, Illumination, and Refined surgical skills by in-

struments as the Microsurgical triad. [4][Figure 1]  
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MAGNIFICATION AND ILLUMINATION (Table 1)  

Illumination and magnification are achieved with surgical operating microscopes and loupes using fiber optic 

technology. Optimal magnification and illumination will synergistically translate into improved dexterity and 

precision of the operator.[5] 

 

TABLE 1.Magnification systems and their structural components. 

 
 

REFINED SURGICAL SKILLS  
TABLE 2.Periodontal microsurgical instruments 

NAME TYPE SUBTYPES ADVANTAGES 

Knives a. Blade breaker knife 

b. Crescent knife 

c. Minicrescent knife 

d.Spoon knife 

e. Lamellar knife 

  Extremely sharp 

 Small size 

 Produce more precise 

wound edge 

Microsurgical periodontal 

knives 

 Orban’s knife       

 Kramer-Nevins’ 

gingivectomy knife                                          

  Very sharp 

Microsurgical blades  Ophthalmic knife 

 Blade no.15 

 Blade no.12 

 Blade no.390 

 Blade no.390C 

 

Blade no.15C 

Blade no.12D 

 Curved in a J shape 

 Can be run under the 

papilla to separate it from the un-

derlying bone support. 

 Fine incision 

Microsurgical periodontal 

retractors 

KP retractors  KP 1 retractor 

 KP2 retractor 

 KP 3 retractor 

Wider and thinner serrated working 

ends provide better anchorage on 

bone and prevent accidental slip-

ping 

Microsurgical tissue forceps Microsurgical anatomic tissue 

pliers TPASTMBH 

Microtissue forceps 180 

 Handle minute tissues without 

damaging them 

Microsurgical periodontal 

chisels 

 Rhodes chisel 

 Wedelstaedt chisel 

 Fedi chisel 

 Precise bone cutting 

Microsurgical periodontal 

curettes 

SL1/2RMBH 

SL3/4RMBH 

SL5/6RMBH 

  

Microsurgical periodontal 

needle holder 

Microneedle holder 

Schlee (NHSLSCHLEE) 

  Lock to firmly secure 

the needle  

 Can be guided through 
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coarse gingival tissue with con-

trolled grip pressure 

 Slender shape allows 

them to reach far into interproximal 

areas 

Microsurgical suturing for-

ceps 

  Can easily grab micro sutures 

which can be torn with usual surgi-

cal suturing forceps 

Micro scissors a. Micro-vannas tissue 

scissors 

b. Goldman-Fox scis-

sors 

c. Ligature scissors 

FD252R 

 Smooth cutting of fine and coarse 

tissues 

Reduced tissue trauma 

Micro sutures 6-0 to 10-0 Vicryl polyglactin (7-0 to 

10-0) 

Ethilon polyamide (7-0,9-

0) 

Prolene polypropylene (8-

0,10-0) 

Better wound closure 

Minimizing gaps or voids at the 

wound, rapid healing with less 

post-operative inflammation, pain 

and risk of scar formation 

Microsurgical needles  Reverse cutting 

needles with precision tips 

 Spatula needles with 

microtips 

 Shallow needle track and precise 

needle point allows extremely 

accurate needle apposition and 

closure of flap 

 

There has been a paradigm shift in technologies from resective to regenerative procedures; these neces-

sitate the use of microsurgical instruments in combination with different regenerative materials along with mag-

nification so as to achieve optimal healing and wound closure. MIPT includes both non-surgical and surgical 

procedures; which primarily maintain the preoperative gingival architecture, minimize post-operative discomfort 

along with gentle handling of the tissues. [6,7] (Table 2)  

Minimally invasive nonsurgical therapy(MINST) 

Management of periodontal vertical bony defects isalways challenging since they are associated with a 

higher risk of disease progression and subsequent tooth loss. [8]The concept of minimally invasive, non-surgical 

therapy (MINST) was firstproposed by Ribeiro et al [9]; they advocated root surface debridement with slim ul-

trasonic tips and minicurettes, so as to preserve the architecture ofthe soft tissue. Studieshave shown that a pro-

tocol of MINST resulted in areduction in the depth of bony defects by approximately 3mm; results of which are 

stable for at least 5 years after treatment.[10,11]A modification of the same (ModifiedMINST) protocol was given 

by Nibali et al[11] and illustrated in Figure 2. 
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Figure 2. Modified MINST protocol 

 

 
THE CHANGED VECTOR OF THE CASE DEFINITION OF MINIMALLY INVASIVE SURGERY 

(MIS) 

Harrell and Rees (1995) first introduced the term minimally invasive surgery (MIS) [12], which was lat-

er, re-defined as microsurgical procedures involving the use of microsurgical instruments and materials with the 

goal of obtaining regeneration of the bone and supporting tissues with better esthetic results as compared to 

conventional surgical procedures.  [13] 

MIS entailed visualization of the root surfaces of teeth and bony defects with surgical telescopes, by re-

flecting small buccal and lingual flaps. However, MIS resulted in gingival recession, which was only slightly 

lesser than those resulting from traditional periodontal procedures. Cortellini and Tonetti modified the original 

MIS procedure and renamed it the Minimally Invasive Surgery Technique (MIST). [Figure 3] It differed from 

the MIS procedure by incorporating the papilla preservation n flaps and visualization of the bony defects 

through a microscope. [14]The original papilla preservation technique (Figure 4) proposed by Takei [15] was im-

provised by Cortellini et al (Figure 5) to facilitate interproximal regenerative procedures. [16,17]In 2009, Bianchi 

and Bassetti [18] designed a new surgical technique – the “Whale's tail” technique, for the treatment of wide in-

trabony defects in the esthetic zone.(Figure 6) In order to treat multiple areas of recession on contiguous teeth, 

"tunnel" techniques were used[19,20] which were later on refined with newer minimally invasive procedures like 

the Laterally closed tunnel technique [21]Figure 7, the Vestibular incision sub periosteal tunneling technique 

(VISTA) [22]Figure 8 , and the pinhole surgery.  [23]Figure 9. 

 

 

 

 

 

 

 

Local anaesthesia 
by infiltration only 

􏰀 Thorough 
debridement of the 
root surface up to 
the bottom of the 

periodontal pocket 
under local 
anaesthesia 

􏰀 Minimize trauma 
to  papilla BY 

using a 
subpapillary 
access for 

debridement

􏰀 Use of 
exclusively piezo-
electric devices 
with specific thin 
and delicate tips 

􏰀 Deliberately avoid 
smoothing the root 
surface or 
performing  gingival 
curettage 

􏰀 Use of 3–4×
magnification 

loupes
􏰀

No use of 
subgingival rinses 
so as to encourage 
natural blood clot 

formation 
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Figure 3: Salient Features Of MIST 

 

 
 

Figure 4: Papilla preservation flap 
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Figure 5: Modifiedand Simplified Papilla Preservation Flap 

 
 

 

Figure 6: Whale Tail Technique 

 

 
Figure 7. The Laterally Closed Tunnel. 
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Figure 8:VISTA Technique 

 

 
 

Figure 9: Pin –Hole surgery 

 

 
 

Cortellini et al modified the MIST and named it M-MIST, which introduced only a buccal flap for better aes-

thetics. [24] 

 

APPLICATION OF MIPT  

1.Laser- assisted periodontal therapy  

Nd: Yag Lasers have been used successfully for Laser- assisted new attachment procedures (LANAP) and are 

minimally invasive periodontal pocket treatment modality. It is the only laser procedure to have human histolog-

ic evidence of cementum- mediated periodontal ligament attachment.[25,26] 

2.Root coverage procedures 

A systematic review by Kang et al in 2015, [27] included four randomized clinical trials (RCTs); they concluded 

that complete root coverage by Sub-epithelial connective tissue graft (SCTG) was obtained with microsurgical 

procedures (using an operational microscope and microsurgical instruments) and yielded better aesthetics and 

greater predictability thanthe conventionalsurgical procedures. 

 

A systematic review by Moro et al (2020) [28] gave a similar result; theyhad concluded that magnification im-

proved the percentage of root coverage in surgical treatment of gingival recession. 

 

3.Papilla reconstruction 

 

Conventional surgical procedures generally involve vertical releasing incisions, whichcompromise the vasculari-

ty, jeopardize the aesthetics by scarring, and cause increased postoperative discomfort.Nordland et al had 

demonstrated predictable aesthetic outcomes in the reconstruction of the lost interdental papilla with the use 

ofmagnification, microsurgical instruments and surgical technique without vertical incisions. [29]Burkhart and 

Lang have demonstrated superior aesthetics and vascularity with microsurgical techniques.[30] 
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ADVANCES AND FUTURE PERSPECTIVES IN MINIMALLY INVASIVE PERIODONTAL SUR-

GERY  

1. Videoscope -Assisted Minimally Invasive Surgery (VMIS) –A study by Harrell et al in 2014[31] con-

cluded that there was a statistically significant reduction in post -surgical probing pocket depth and clinical at-

tachment loss in 1-3 walled defects done using the VMIS technique. 

2. Periodontal Endoscope with Micro Ultrasonic Instruments-A non-invasive method for the visualiza-

tion of the sub gingival sulcus is made possible with a Perioscope, which is superior to the loupes and micro-

scope as it has comparatively lesser distortion of images and is relatively impervious to movement.[32,33][Figure 

10,11]  

 

Figure 10. Perioscope 

 
 

Figure 11. Fiber optic endoscope 

 
 

3. Periodontal ultrasonography(USG)–Since they are non-ionizing and non- invasive, USGplays an im-

portant role in periodontal diagnostics to assess periodontal health, in surgical procedures like sinus lift and os-

teotomies by piezoelectric ultrasonic vibrations. They also play a vital role in periodontal regeneration.[34] 

4. Robot-assisted minimally invasive surgery–This technique improves the dexterity of the dentist with 

atraumatic procedures using a telerobot or tele manipulatorand watching the operation through a 3-D video. [35] 
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II. Conclusion 
Change is the only constant!!! 

Minimally invasive procedures offer the advantages of being aesthetically –driven, less invasive with greater 

patient compliance and clinician acceptance. However, we must exercise caution before espousing the concept 

of MIPT; anevidence-based approach is required for its incorporation into the optimal management and treat-

ment of patients at a global level. 

 

Total Word Count-1100 (Excluding Abstract, Legend, References, Diagrams) 

References-   35 

LEGENDS 

Figure 1: The Microsurgical Triad 

 

Figure 2:  Modified MINST protocol 

 Figure 3: Salient Features Of MIST  

Figure 4 : Papilla preservation flap 

 

Figure-5-Modified and Simplified Papilla Preservation Flap 

Figure 6: Whale Tail Technique 

Figure 7: Laterally closed Tunnel technique 

Figure 8: VISTA Technique 

Figure 9: Pin –Holesurgery  

Figure 10. Perioscope  

Figure 11. Fibre optic endoscope  

TABLE 1.Magnification systems and their structural components. 

TABLE 2. Periodontal microsurgical instruments 

 

REFERENCES 
[1]. Novy BB, Fuller CE. The material science of minimally invasive esthetic restorations. Comp Cont Educ Dent. 2008; 29:338–346.  

[2]. Tyas MJ, Anusavice KJ, Frencken JE, Mount GJ. Minimal Intervention Dentistry-A Review. FDI Commission Project 1-97. Int 

Dent J. 2000; 50:1–12.  
[3]. Banerjee A. Minimal intervention dentistry: part 7. Minimally invasive operative caries management: rationale and techniques. Br 

Dent J 214, 107–111 (2013). 

[4]. Belcher JM. A perspective on periodontal microsurgery. Int J Periodontics Restorative Dent. 2001; 21:191–6. 
[5]. Mohan Kumar. P Jaswitha. V Gautami S P Ramesh KSV.Applications of microscope in periodontal therapy- Role in magnification 

really matters! Int J Periodontol ImplantolJanuary-March, 2019; 4(1):1-5 1  

[6]. Tibbetts LS, Shanelec D. Periodontal microsurgery. Dent Clin North Am 1998; 42:339-59.  
[7]. Harrel SK, Wilson TG, Nunn ME. Prospective assessment of the use of enamel matrix proteins with minimally invasive surgery. J 

Periodontol 2005; 76:380-38  

[8]. Papapanou PN, Wennstrom JL. The angular bony defect as indicator of further alveolar bone loss. J Clin Periodontol. 1991; 
18:317–22.  

[9]. F. V. Ribeiro, R. C. V. Casarin, M. A. G. Palma, F. H. N. Ju ́Nior, E. A. Sallum, And M. Z. Casati, “Clinical andpatient-centered 

outcomes after minimally invasive non- surgical or surgical approaches for the treatment of intrabony defects: A Randomized Clini-
cal Trial,” J Periodontol, Vol. 82, No. 9, Pp. 1256–1266, 2011.  

[10]. Nibali L, Pometti D, Chen TT, Tu YK. Minimally invasive non-surgical approach for the treatment of periodontal intrabony defects: 
a retrospective analysis. J Clin Periodontol. 2015; 42(9): 853–9. 

[11]. Nibali L, Yeh YC, Pometti D, Tu YK. Long-term stability of intrabony defects treated with minimally invasive non-surgical thera-

py. J Clin Periodontol. 2018. 

[12]. Harrel S.K., Rees T.D. Granulation tissue removal in routine and minimally invasive procedures. Comp Cont Educ Dent. 1995; 

16:960–964 

[13]. Wickham J, Fitzpatrick JM. Minimally invasive surgery. Br J Surg. 1990; 77:721–722.  
[14]. Cortellini P.; Tonetti, M.S. A minimally invasive surgical technique with an enamel matrix derivative in the regenerative treatment 

of intra-bony defects: A novel approach to limit morbidity. J. Clin. Periodontol. 2007, 34, 87–93 

[15]. Takei HH, Han TJ, Carranza Jr FA, Kenney EB, Lekovic V. Flap technique for periodontal bone implants: papilla preservation 
technique. J Periodontol. 1985; 56:204–210.  

[16]. Cortellini P, Prato GP, Tonetti MS. The modified papilla preservation technique. A new surgical approach for interproximal regen-

erative procedures. J Periodontol. 1995; 66:261–266.  
[17]. Cortellini P, Prato GP, Tonetti MS. The simplified papilla preservation flap. A novel surgical approach for the management of soft 

tissues in regenerative procedures. Int J Periodontics Restor Dent. 1999; 19:589–599.  

[18]. Bianchi AE, Bassetti A. Flap design for guided tissue regeneration surgery in the esthetic zone: The ‘whale’s tail’ technique. Int J 

Periodontics Restorative Dent 2009; 29:153‐9.  

[19]. A.L. Allen Use of the supraperiosteal envelope in soft tissue grafting for root coverage. I. Rationale and technique Int J Periodontics 
Restor Dent, 14 (3) (1994), pp. 216-227 

[20]. Zabalegui I, Sicilia A, Cambra J, Gil J, Sanz M. Treatment of multiple adjacent gingival recessions with the tunnel sub epithelial 

connective tissue graft: a clinical report. Int J Periodontics Restorative Dent. 1999 Apr; 19(2): 199-206 
[21]. Sculean A, Allen EP. The Laterally Closed Tunnel for the Treatment of Deep Isolated Mandibular Recessions: Surgical Technique 

and a Report of 24 Cases. Int J Periodontics Restorative Dent. 2018 Jul/Aug; 38(4): 479-487. 



Minimally Invasive Techniques-A Periodontist’s Point Of View 

*Corresponding Author: Dr Gulnar Sethna                                                                                               132 | Page 

[22]. H. Zadeh. Minimally invasive treatment of maxillary anterior gingival recession defects by vestibular incision sub periosteal tunnel 
access and platelet derived growth factor BB. Int J Periodontics Restorative Dent. 2011; 31:653.) 

[23]. Chao JC. A novel approach to root coverage: The pinhole surgical technique. Int J Periodontics Restorative Dent 2012; 32:521-31.  

[24]. Cortellini, P.; Tonetti, M.S. Improved wound stability with a modified minimally invasive surgical technique in the regenerative 
treatment of isolated interdental intrabony defects. J. Clin. Periodontol. 2009, 36, 157–163.  

[25]. Everett JD, Rossmann JA, Kerns DG, Al-Hashimi I. Laser Assisted Non-surgical Periodontal Therapy: A Double Blind, Random-

ized Clinical Trial. Open Dent J. 2017; 11:79-90.  
[26]. Nevins ML, Camelo M, Schupbach P, Kim SW, Kim DM, Nevins M. Human clinical and histologic evaluation of laser-assisted 

new attachment procedure. Int J Periodontics Restor Dent. 2012; 32:497–507.  

[27]. Kang J, Meng S, Li C, Luo Z, Guo S, Wu Y. Microsurgery for root coverage: A systematic review. Pak J Med Sci. 2015; 31(5): 
1263-1268.  

[28]. Moro MG, Souto MLS, Rovai ES, Cesar Neto JB, Holzhausen M, Pannuti CM. Effect of magnification on root coverage surgery: a 

systematic review. Braz. J. Oral Sci. 2020 Mar.9 ; 19:e201669 
[29]. Nordland WP, Sandhu HS, Perio C. Microsurgical technique for augmentation of the interdental papilla: three case reports. Int J 

Periodontics Restorative Dent. 2008 Dec; 28(6): 543-9.  

[30]. Burkhardt R, Lang NP. Coverage of localized gingival recessions: Comparison of micro and macro surgical techniques. J Clin Peri-
odontol 2005; 32:287–293. 

[31]. Harrel SK, Abraham CM, Rivera‐Hidalgo F, Shulman JD, Nunn ME. Videoscope‐assisted minimally invasive periodontal surgery 

(V‐MIS). J Clin Periodontol 2014; 41:900‐7. 

[32]. P.R. Ganesh, R. Karthikeyan, K. Malathi
.
 Perio-Scopy: A new paradigm in periodontal therapy. Int J Dent Med Res | Mar- Apr 

2015 |; Vol 1, Issue 6  

[33].  Stambaugh RV, Myers G, Ebling W, Beckman B, Stambaugh K: Endoscopic visualization of the submarginal gingiva dental sulcus 
and tooth root surfaces. JOP 2002; 3: 374–382.  

[34]. Shanelec DA, Tibbetts, LS. A perspective on the future of periodontal microsurgery. Periodontol 2000 1996; 11:58–64.  

[35]. Chandra V, Jhingran R, Bains VK Minimally Invasive Periodontal Therapy: An Overview Asian Journal of Oral Health & Allied 
Sciences Volume 7, Issue 2, Jul-Dec 2017, Page 43  

 


