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ABSTRACT 

Periodontitis is a complex disease affecting 

supporting tissue of teeth that that can be treated by 

both non-surgical and surgical procedures. Sucesss 

of Periodontal therapy is dependent on proper case 

selection, patient cooperation, proper diagnosis 

and treatment plan. From clinical point of view, 

enhanced visualization during the periodontal 

procedures is necessary to produce better results. 

Minimally invasive periodontal therapy presents 

the benefits of using minimally invasive 

techniques which gives the knowledge for 

improving visualization by using minimally 

invasive approach. In this Comprehensive Review 

we are going to discuss about the rationale of 

minimally invasive periodontal procedures and 

various techniques of minimally invasive 

nonsurgical and surgical periodontal procedures. 
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INTRODUCTION 

The standard non-surgical and surgical 

techniques for the treatment of chronic 

periodontitis remained unchanged for decades.1-3 

In these techniques; we treat cases of chronic 

periodontitis by using blind non-surgical 

approaches which depend on tactile sensations for 

detection and removal of subgingival deposits. For 

example, in non surgical periodontal therapy the 

process of root planing involves the removal of 

some amount of tooth structure during periodontal 

instrumentation4 to achieve ‘hard’ and ‘smooth’ 

root surface. It is an invasive procedure because it 

involves the removal of some amount of tooth 

structure. Studies from the early 1980s, however, 

said that the intentional removal of cementum 

during the procedure of root planing was not 

justified5,6  and hence the new concept was 

developed & according to that for the treatment of 

diseased root surface we should use less invasive 

nonsurgical approach. 

Evidence also exists that deeper pockets often 

require surgical treatment to correct underlying 

bony defects.7 Traditional periodontal surgical 

procedures used extensive flap operation to access 

underlying disease area which causes bone 

exposure.8 Any surgical procedure should be easy 

to perform for operators, should be less time 

consuming, it should cause less pain and 

discomfort to patients postoperatively, more 

acceptable, beneficial to the general population and 

it should be less costly. Taking all these facts into 

consideration in 1995 by Harrel and Ress, the term 

minimally invasive surgery (MIS) was introduced 

in periodontology, to minimize wounds and flap 

reflection.9 It is newer and less-invasive techniques 

established based on the idea of using small 

incisions to complete surgical techniques until that 

time had been performed through bigger surgical 

access for the treatment of periodontal diseases. 

MIS helps us in handling soft and hard tissues 

gently during periodontal surgery.  

 

Objectives of Minimally Invasive Periodontal Therapy: 

 Minimum surgical trauma 

 Increase stability of flap/wound 

 Stable primary closure of the wound  

 Less surgical chair time 

 Minimize pain and discomfort to patient with 

minimum side effects10 

Advantages of Minimally Invasive Periodontal Therapy: 

 Minimize operative trauma to the patient 

compared to invasive procedure   

 May be more or less expensive 

 Shorter hospitalization time 

 Less pain and scar formation  

 Speedy recovery 

 Reduces the incidence of complications10  
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Dis-Advatages of Minimally Invasive Periodontal Therapy: 

 Requires special equipment 

 Specialist training is probably required  

 Some additional equipment could be more 

expensive 

 Some of the procedures may take longer time 

than its conventional counter part 

 

MINIMALLY INVASIVE APPROACH FOR NON-SURGICAL PERIODONTAL 

THERAPY 

Mechanical removal of biofilm is the cornerstone 

of successful periodontal therapy, ,11,12 much emphasis 

has been placed in the past on the removal of all 

subgingival calculus deposites and contaminated 

cementum from the root surface by the process of root 

planing with sharp hand instruments. This concept 

persisted till the 20th Century and the process of scaling 

and root planing (SRP), quadrant by quadrant under 

local anaesthetia, became the norm in non-surgical 

management of periodontal diseases but this procedure 

requires considerable time, technical skill and 

significant post-operative discomfort for the patient.  

The goal of removal of contaminated cementum 

layer from the root surface which had been shown to be 

closely associated with bacteria and their toxins 13,14 or 

even, it was suggested, ‘deeply penetrated’ by bacterial 

toxins.15  But doubts started to be raised in the early 

1980s, about the location of bacterial toxins on the 

surface of cementum and the need for such invasive 

procedure. A number of studies suggests that bacterial 

toxins were only loosely adherent to the root surface 

and could be easily removed from cementum surface by 

much lighter instrumentation which did not damage the 

root surface to this extent.9,16,17,18  

An in-vitro study19 showed that 99% of the 

bacterial contaminants could be removed by light 

instrumentation alone, without the need for removal of 

cementum by the process of root planing. This led to the 

concept of root surface debridement (RSD) 20,21 as an 

alternative to root planing procedure, the goal of RSD is 

to achieve biocompatible root surface without removal 

of tooth structure. Thus it was shown that RSD had the 

same potential to achieve the root surface 

decontamination as root planing process but with the 

advantages of conservation of tooth structure, shorter 

treatment time and less patient discomfort.  

Furthermore, use of ultrasonic instruments has 

been shown to be as effective as hand instrumentation 

in terms of clinical and microbiological treatment 

outcomes22,23,24 and is much less technically demanding 

than hand  instrumentation. Advantages of ultrasonic 

instrumentation are that it can reduce the potential for 

iatrogenic damage, shorter treatment time which can 

permit full mouth treatment approach, as compared to 

quadrant by quadrant treatment, no need of local 

anaesthesia. 25,26   

The term ‘full-mouth ultrasonic debridement’ 

(FMUD) has been used to describe this type of 

non-surgical therapy27 in which full-mouth treatment is 

carried out using ultrasonic instruments exclusively and 

with a debridement technique rather than a planing 

approach. Several studies have directly compared the 
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minimally invasive FMUD approach, comprising a 

single visit of less than one hour as compared to 

traditional SRP approach of 3 to 4 hours of root planing, 

by quadrant under local anaesthesia, over multiple 

visits.28,29,30 

 

MINIMALLY INVASIVE APPROACH FOR SURGICAL PERIODONTAL 

THERAPY 

General Consideration For Minimally Invasive Surgery: 

• All incisions should be designed to 

conserve soft tissues.  

• Separate incisions should be made 

instead of continuous incisions. 

• Vertical releasing incisions should be 

avoided.  

• Coverage of membrane or graft by soft 

tissue is achieved to promote 

periodontal regeneration, for example, 

if the bony defect is there in esthetic 

areas, incision should be given in palatal 

papilla.31 

• Tissues should be reflected by sharp 

dissection or combination of blunt and 

sharp dissection. 

• Adequate visualization requires proper 

light source and magnification. Surgical 

microscope with loupes ×3.5 

magnification can be used to achieve 

that.31 

• Root surface debridement becomes 

difficult because of minimal reflection 

flap which performed to preserve tissues. 

Mechanical debridement can be 

performed with tip of curette inserted 

vertically and shank held parallel to the 

tooth surface. Ultrasonic scalers can be 

used to break the granulation tissues. 

• Placement of bone graft material – 

plastic plunger gun can be used for 

precise placement of graft material in 

the defect. 

• Interproximal site can be closed by 6-0 

resorbable suture along with vertical 

mattress suturing technique. 

 

Minimally Invasive Surgical Techniques By (Harrel 1995):
8
 

Intracrevicular incisions were made on the teeth 

adjacent to the defect. Like routine periodontal surgical 

procedures, these incisions should be made as separate 

incisions and should not be continuous across the 

interproximal tissue. The intracrevicular incisions were 

connected with a single horizontal incision; which is 

placed 2 to 3 mm from the crest of the inter-dental 

papilla. The tissue was elevated utilizing sharp 

dissection with the help of Orban knife with a narrow 

blade. The small blade was placed into the previously 

made intracrevicular incisions and then worked under 

the papilla to thin the tissue and to reflect it. A 

disposable plastic surgery knife may also be used to thin 

and reflect the flap. When using flexible blades, care 
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must be taken not to penetrate the flap. Surgical 

telescope of at least 3.5× have been found as a best 

source of magnification. High intensity halogen 

headlight mounted on a headband independently from 

the surgical telescopes is used as a source of light. 

Debridement was done with help of ultrasonic 

instruments and mini curettes. The mechanical 

granulation tissue removing instrument (degranulator) 

can be used to remove granulation tissue from the 

defect. Smoothening after root planing was done using 

finishing burs after conditioning of root surface with 

citric acid. Decalcified Freeze Dried Bone Allograft 

was mixed with tetracycline hydrochloric acid, to fill or 

slightly overfill the bone defect. Overfilling should not 

extend into the space, which was created by the 

dissection of the connective tissue under the 

inter-dental papilla. A polyglactin 910 mesh was 

positioned to hold graft in place and was not sutured. To 

achieve primary closure of the flap vertical parallel 

mattress sutures was used. Harrel et al. treated 30 

patients having total 110 sites with residual pocket 

probing depth (PPD) of at least 5 mm, 2 mm loss of 

clinical attachment level (CAL), and radiographic 

evidence of bone loss were surgically treated by using 

Videoscope assisted – Minimally Invasive Surgical 

technique. Re-evaluation was done after 6 months post 

surgery, there was a statistically significant 

improvement was found in mean PPD and CAL in 

1wall, 2 wall and 3 wall defects. There was a mean 

increase in post-surgical soft tissue height with a 

decrease in gingival recession.32 

 

Modified - Minimally Invasive Surgical Technique By Cortellini And Tonetti:
33

 

The surgical approach consists of a tiny 

interproximal access in which only buccal 

intracrevicular incisions was performed and connected 

with a buccal horizontal incision of the papilla which 

was performed as close as possible to the tip of papilla. 

The tiny buccal triangular flap is elevated to expose the 

residual buccal alveolar crest. It is different from 

Minimally Invasive Technique in a way that the 

papillary tissues are left untouched, and it carefully 

preserves the supracrestal fibres. Access to the bony 

defect was gained through the tiny buccal “window.” 

The soft tissue filling the osseous defect was “carved” 

away from under the inter-dental papilla.  

Debridement was done by avoiding any trauma to the 

supracrestal fibers of the defect-associated inter-dental 

papilla. The palatal tissues were not surgically accessed. 

Single internal modified mattress suture were placed. 

 

Minimally Invasive Techniques In Surgical Periodontal Treatments: 

Features of Minimally Invasive Periodontal Surgical Procedures:  

 Fine Diagnosis of intra-bony defects 

 Minimum Flap elevation 

 Preservation of inter-dental papilla 

 Different Suture as well as suturing 

techniques  

 Use of microscopes 

 Use of microsurgical instruments. 
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 Faster post-operative healing. 

Incisions used in MIPS are intended to preserve 

soft tissue as much as possible. Incisions used in for 

interproximal defects are separate sulcular incision. By 

doing so it retains height of interproximal papilla. After 

that horizontal incisions are used to connect the 

instar-sulcular incisions. Modified orban knife was 

used to elevate Flap elevation which creates sharp 

dissections which eventually preserves interproximal 

papilla, height of soft tissue, and maintain good blood 

supply to flap.31 

Papilla can be preserved in aesthetic areas by 

giving horizontal incisions in the palatal area this will 

help to preserve the shape of the interproximal papilla. 

In posterior areas where esthetic is not important 

horizontal incisions can be places either buccally or 

lingually based on the need to cover the graft material.34 

Visualization can be enhanced and Debridement is best 

done by using magnifications. Slim line inserts with 

after five curettes was used for debridement of 

granulation tissue.35 Recommended Suturing technique 

for anterior areas is the vertical matrix suture and in the 

premolar and/or molar areas is modified matrix suture. 

These techniques prevent collapse of gingival tissues 

and enhance better adaptation of wound edges. 

Continuous suturing technique may be used wherever 

releasing-incisions have been done.36 

 

POSITIVE OUTCOMES 

According to Cortellini, primary closure of the 

flap was reported in 100% of cases treated with 

Minimally Invasive Surgical Techniques as 

compared to conventional techniques. Edema was 

found only in few cases post-operatively. No 

post-surgical hematoma, suppuration, flap 

dehiscence, presence of granulation tissue, or other 

complications were found in any of the cases 

treated by minimally invasive approach.33 ,36  

Ribeiro et al. reported that root 

hypersensitivity, and edema was minimum and no 

patients developed post-surgical hematoma in any 

of the cases which were treated by minimally 

invasive approach.37  

CONCLUSION 

In reality, traditional periodontal non surgical 

procedures rely on removal of contaminated 

cementum by root planing in order to achieve 

smooth and hard root surface and they also rely 

more on wide incision and wide access to the root 

surface and surface of alveolar bone in order to 

achieve proper visualization of bone and root 

surface. With advancement in periodontal therapy, 

with the use of minimally invasive approach in non 

surgical periodontal procedures, root surface 

debridement can be done without removal of tooth 

structure and in surgical periodontal procedures the 

same can be accessed by smaller opening as 

compared to traditional surgical procedures. 

Patient acceptance and satisfaction is excellent by 

this approach. Minimally invasive periodontal 
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therapy provides an additional tool to the 

periodontist to treat periodontal diseases more 

effectively and precisely. Minimally invasive 

approach requires a specific training, use of 

dedicated instruments and materials; to be 

successfully applied for the treatment of various 

periodontal diseases. 
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