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ABSTRACT 

Aim: This study aims to assess radiographic outcomes after complete versus incomplete removal 

of granulation tissue (GT) during modified minimally invasive surgical technique (M-MIST) for 

management of periodontitis patients stage III with intra-bony defects. Methodology: Ten 

patients with a total of 13 deep pockets (≥5mm) associated with vertical intra-bony defects were 

recruited for this study. They were randomized into 2 groups; Intervention group with incomplete 

removal of Granulation tissue GT and the control group with complete removal of GT. Distance 

from cemento enamel junction to base of the defect (CEJ to BD) was taken at 0,6 and 9 months. 

Results:  Both groups showed minimal bone resorption (CEJ to BD) in (0.037 ± 0.4 mm, p 

=0.936, 0.897 ± 0.6 mm, p = 0.184). No statistical significant difference between the 2 groups 

(p > 0.05). Conclusions: Intervention group showed results similar to control M-MIST only, 

with no signs of bone regeneration in both groups. Further studies with larger sample size are 

needed to confirm the results. 
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I. INTRODUCTION 

              Periodontitis is a microbially-

associated, host mediated inflammation that 

results in damage and the loss of the 

supporting structures of the periodontium 

(Tonetti et al. 2018) Periodontitis affects a 
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wide range of people across all age groups 

and genders. The disease leads to the 

breakdown of connective tissues and 

supporting bone causing the formation of 

pockets and gradual periodontal breakdown. 

Eventually, this results in loosening of the 

teeth, aesthetic problems, abscess formation 

and eventual tooth loss (Needleman et al. 

2012)       

Over the last few decades traditional 

periodontal surgical techniques, such as 

open flap debridement, have often been used 

to repair the damage sustained during active 

destruction (Harrel 1999; Trombelli and 

Farina 2008) The true purpose of 

periodontal surgery is to reconstruct the 

attachment apparatus with the preservation 

of the pre-surgical soft tissue’s contour and 

height (Trombelli and Farina 2008), 

however the purpose was not met.  

                The development of minimally 

invasive surgical techniques and their 

modifications (M-MIST) by Cortellini 

(2009) led to an improvement in healing and 

regeneration of tissues following 

periodontal surgery for the treatment of 

isolated interdental intra-bony defects. 

                Complete removal of granulation 

tissue has been considered an important step 

in every surgical technique, old and new.  It 

has been considered an essential step for 

surgical site preparation for periodontal 

regeneration. However studies have shown 

the presence of stem cells with osteogenic 

potential being extracted from these 

granulation tissue questioning the need for 

its complete removal which is a time 

consuming and  delicate process(Cortellini 

and Tonetti 2009; Li et al. 2014) The aims 

of this study was to examine the regenerative 

outcomes after complete versus incomplete 

removal of granulation tissue. 

Accordingly, the current study was 

designed to compare the radiographic 

outcomes after complete versus incomplete 

(partial) removal of GT using M-MIST for 

management of periodontitis patients with 

deep pockets associated with infra-bony 

defects.                 

II. SUBJECTS AND METHODS 

Study participants 

Patients for the current study were 

recruited from the postgraduate clinic of the 

department of Periodontology and Oral 

Medicine, Faculty of Dentistry – Cairo 

University. recruitment started from 

December 2018 and to April 2021. Healthy 

study subjects diagnosed with periodontitis 

with an age range of 25 – 55 years were 

enrolled in the study. (Mishra et al., 2013). 

Preoperative preparation: 

               Non-surgical periodontal therapy 

was completed for all subjects, as an initial 

step. Supra and subgingival debridement 

was done using a combination of ultrasonic 

and hand instruments. All study subjects 

were put on a strict oral hygiene program; 

brushing regularly in addition to 

chlorhexidine mouthwash (0.12%, Hexitol, 

Adco, Egypt) twice daily for 2 weeks and the 

use of interdental cleaning aids (flossing or 

interdental brush). After 6 weeks, patients 

were re-evaluated to check for non-

resolving deep pockets using a 15 mm 

periodontal probe. 

Patients with periodontitis (stage III 

or IV) with any grade with residual pockets 

(≥ 6 mm) associated with vertical bone 

defect (≥ 3 mm), 8 weeks following non-

surgical periodontal therapy were recruited.  

Patients with uncontrolled medical 

conditions, self-reported pregnancy, tobacco 
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smoking or grade 2 tooth mobility or higher 

were excluded from the study. These non-

resolving residual pockets were randomized 

into either groups using computer generated 

program.  Allocation concealment was done 

using opaque concealed envelopes.  

             A written informed consent was 

obtained from all study subjects before 

participation in the study, in accordance 

with the Good Clinical Practice (GCPs) 

guidelines (1996) and the Declaration of 

Helsinki of 1975, as revised in 2013.   

Sample size calculation: 

           The study sample size was calculated 

based on a study by (Mishra et al., 2013). 

Using a power of 90% and 5% significance 

level, 6 sites in each group were found to be 

sufficient to detect the difference between 

the 2 groups in CEJ to BD. This number was 

increased to 7 in each group to account for 

losses during follow up (20% more than the 

calculated). The sample size was calculated 

based on data from a study on the effect of 

M-MIST alone on the CEJ to BD assuming 

a difference of 1.5 mm between the means 

and a standard deviation of the difference in 

means of 0.7 mm. Sample size calculation 

was done using PS: Power and Sample Size 

Calculation software Version 3.1.2 

(Vanderbilt University, Nashville, 

Tennessee, USA (Mishra et al., 2013) 

Surgical method        

                 Profound anesthesia was 

achieved using 0.4% Articaine 

hydrochloride/adrenaline anesthesia by 

infiltration labially or buccally at the defect 

site. Bone sounding was performed to 

determine the anatomy of the bony defect. A 

modified or simplified papilla preservation 

incision was used interdentally, then a small 

labial or buccal sulcular incisions in the 

adjacent teeth were done for better 

accessibility. All loose interdental tissues 

underlying papilla at the crest of the alveolar 

bone was cut using micro-scissors. After 

that, muco-periosteal elevator was used to 

minimally elevate and reflect a full thickness 

flap buccally. 

The root surface was debrided 

thoroughly by mini curettes. The infrabony 

defect was cleared from all of the GT in the 

control group. While in the test group, only 

unattached GT was removed, leaving well-

formed GT in the defect site intact. Finally, 

the surgical site was irrigated using sterile 

saline for both groups. 

The wound was sutured by using a 

single modified internal vicryl suture 

(Laurell loop) using 6 zeros or 7 zeros suture 

material. 

All surgical procedures were 

performed by the principal investigator 

(A.A.I) using loupes (Eighteeth 3.5x, China) 

for magnification in order to have better 

vision and accessibility. 

Postoperative care: 

Ibuprofen 400 mg (Abbott, Egypt) 

tertiary daily supplement (t.d.s) was 

prescribed for pain control on a need basis 

for the first week postsurgical. 

Chlorhexidine mouthwash 0.12% (Hexitol, 

Adco, Egypt) was prescribed twice daily as 

a plaque control measure instead of brushing 

the surgical site for the first 4 weeks. After 

that, tooth brushing was resumed using a 

soft toothbrush in the surgical site. 

Sutures were removed 10 days 

post-surgically. Then, each patient was 

given oral hygiene instructions and recalled 

at 1, 2, 4 weeks then at 3, 6, 9 months 

intervals. Adverse events, if arose, were 

recorded at every visit. Gentle scaling with 

no subgingival instrumentation was 
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performed at last 3 visits Error! Reference 

source not found..  

 

        

Figure (1): shows infrabony defect related to mesial 

surface of upper right central incisor (11) with RPD (8mm) 

and recession (3mm), radiographic images of the infrabony 

defect at surgical time. 

Study outcomes 

Radiographic Parameters: 

Radiographic parameters were 

recorded using a size 2 Digora imaging plate 

in a film holder (Rinn XCP) for obtaining 

standardized digital paralleling periapical 

technique. All teeth were radiographed 

using “Mainray x-ray machine” 

(SOREDEX, Nahkelantie-Tuusula, Finland) 

with exposure parameters 70 kvp, 7 mA and 

exposure time of 0.08 seconds. After 

exposure, the DIGORA Optime laser 

scanner was used for scanning of the 

imaging plate and obtaining the digital 

image to be evaluated using DIGORA® for 

Windows 2.7 (U.S.A).  

The distance from the CEJ to the 

base of the defect BD was measured at 0 ,6 

and 9 months.  

All radiographic outcomes were 

reported by a calibrated assessor (H.E.N) 

thus avoiding detection bias (Viera & 

Bangdiwala, 2007). 

  Postoperative pain were recorded 

using VAS scale. It was recorded by the 

patient 1 week postsurgical on the VAS 

scale and by reporting on the number of 

analgesic pills consumed during that period. 

III. RESULTS 

Study population  

10 systemically healthy adult 

subjects with 14 eligible periodontal sites, 7 

in each group, were included in the present 

study (Error! Reference source not 

found.). The study population consisted of 6 

females and 4 males, with mean age at 

baseline of 38 years ± 4.19 in the control 

group and 37 years ± 3.95 in the test group 

(Table (1) 

Table (1): Baseline characteristics: All data are 

expressed as mean and standard deviation. Test group 

(incomplete removal of GT), Control group 

(complete removal of GT), FMPS (full-mouth plaque 

score), FMBS (full-mouth bleeding score), CAL, 

rPD, REC, BOP (bleeding on probing), CEJ (cemento 

enamel junction), BD (base of the defect). 

Demographic 

data 

Test 

group 

(n=7) 

Control 

group 

(n=7) 

P 

value 

Age 37 

years ± 

3.95 

38 years 

± 4.19 

0.59

6 

Gender (F/M) (4/3) (3/4)  

FMPS (%) 13.21 

± 1.77 

12.63 ± 

2.19 

0.85 

FMBS (%) 14.52 

± 0.54 

13.84 ± 

1.22 

 0.71 

CAL (mm) 8 ± 

2.08 

7.08 ± 

1.02 

0.05

9 

RRPD (mm) 7 ± 

2.2 

6.25 ± 

0.76 

0.24

1 

REC. (mm) 1.28 

± 1.38 

0.833 ± 

1.3 

0.80

9 

BOP 0.571 

± 0.202 

0.5 ± 

0.342 

0.84

4 

Defect 

characteristics 

   



Adel et al. 

 

626 

 

Angle of the 

defect (degree) 

47.9 

± 19.67 

46.3 ± 

14.18 

0.21

7 

Defect depth 

(mm) 

2.767 

± 2.3 

2.22 ± 

1.17 

0.29

1 

Distance from 

CEJ to BD 

6.66 

± 1.68 

6.52 ± 

2.1 

0.45

6 

No. of 

remaining walls 

(n) 

3 (2), 

combin

ed (5) 

3 (3), 

combine

d (4) 

 

 

CEJ to Base of the defect (BD) distance  

At baseline, CEJ to BD distance was 

in control group (6.52 ± 2.1mm) and in test 

group (6.66 ± 1.68mm). After 9 months, a 

reduction in CEJ to BD in control group 

(0.037±0.4mm, p =0.936) and in test group 

(0.897±0.6mm, p=0.184)  

 

Table (2): shows the radiographic outcome means between 

the 2 groups at 3, 6 and 9 months 

Outcomes Group 

(N) 
6 months 9 months 

CEJ TO 

BD. 

Test 7.58 ± 

1.75mm, p 

= 0.119 

7.56 ± 

1.57mm, p 

= 0.184 

Control 6.6 ± 

2.1mm, p 

= 0.744 

6.56 ± 

2.2mm, p 

= 0.936 

    

Figure (2): CEJ to |BD change over time between the 2 

groups 

 

         (CEJ to BD) similar values in both 

control ( 6.52 ± 2.1mm) and intervention 

group (6.66 ± 1.68mm) at baseline, 

indicating nearly the same amount of bone 

and attachment loss.  

             After 6 months, CEJ to BD 

increased in both groups; less in control 

(0.085 ± 0.247mm, p =0.744) than in 

intervention (0.9 ± 0.5mm, p=0.119) . 

          While at 9 months, control group had 

CEJ to BD more reduction (0.037±0.4mm, p 

=0.936)  compared lesser reduction in 

intervention group (0.897±0.6mm, p=0.184) 

without any statistical significance (p > 

0.05). 

 

IV. DISCUSSION 

The treatment of periodontitis aims 

mainly to achieve a clean root surface 

allowing the recreation of a new attachment, 

replacing what was destroyed by periodontal 

disease. The treatment is composed mainly 

of thorough scaling and root debridement 

however, just scaling and root debridement 

alone was found to have a limited effect on 

treating cases with deep pockets (C M Cobb 

1996, Drisko and Lewis 1996).  

            Surgical treatment allows for 

improved accessibility and visibility when 

compared to non-surgical modalities alone 

(J Lindhe et al. 1982, Eaton, Kieser, and 

Davies 1985) However surgical treatment 

alone did not address all aspects of 

periodontal disease and it was found that in 

order to obtain optimum clinical results in 

terms of clinical attachment gain and 

probing depth reduction, surgical 

intervention of deep pockets following 

phase I periodontal therapy was proposed.      
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       It was found also that infected 

granulation tissue extracted during 

periodontal surgery aiming to treat intra-

bony defects, contains cells with embryonic 

stem cell markers (Ronay et al. 2013). 

Although, formation of granulation tissue 

occurs in any wound healing, its removal 

from intra-bony defects is considered one of 

the key elements for optimum periodontal 

regeneration, no matter the treatment 

approach (Cortellini and Tonetti 2009, Susin 

et al. 2015). This complete removal of 

granulation tissue in intra-bony defects 

leaves raw bone surface allowing new tissue 

to form.  This healing leads to regeneration 

of periodontium instead of repair by long 

junctional epithelium (Cortellini and Tonetti 

2009). 

Although, studies showed that 

inflamed granulation tissue obtained from 

intra-bony defects contained cells with 

osteogenic potential (McCULLOCH 1993, 

Hung, Lin, and Chan 2012), its incomplete 

removal seemed to have no effect on the 

gain in clinical parameters when measured 

(Jan Lindhe and Nyman 1985). 

              Apatzidou suggested leaving 

sufficient granulation tissue in-situ during 

periodontal surgery (Apatzidou 2018). 

Based on the fact that infected periodontal 

granulation tissues have beneficial MSCs 

with regenerative potential similar to 

healthy ones. Also, Zaganescu  (2015) was 

questioning the necessity for the complete 

removal of inflamed granulation tissue from 

intrabony defects, as it is time consuming 

with no additive benefit. Moreover, and in 

the shadow of treating moderate to shallow 

intrabony defects by (fibre retention osseous 

resective surgery), it was concluded that 

leaving supracrestal fibers at the bottom of 

the defect is beneficial. As these fibers act as 

a barrier which prevents further bone loss, 

also it leads to more clinical and bone 

attachment stability (Carnevale 2008). 

These fibers acted as a barrier to prevent 

further bone loss and lead to more clinical 

and bone attachment stability (Cairo F, 

2008). Our study aimed to find the 

difference between complete and 

incomplete removal of GT from contained 

infrabony defects in M-MIST. 

  Regarding radiographic outcomes, 

assessment of bone fill was done via linear 

fill assessment. At Baseline, CEJ to DD 

distance (which represents linear 

measurement of the bone fill in our study) 

had similar values in both control (6.52 ± 2.1 

mm) and intervention (6.66 ± 1.68 mm). 

(Table 2) 

   At 6 months, Mishra et al., 

obtained statistically insignificant 

radiographic linear bone gain (1.85 ± 

1.18mm). This was not the case in our study, 

where both control and intervention showed 

minimal bone loss (0.085 ± 0.247 mm) (0.9 

± 0.5 mm) respectively. After 9 months, a 

reduction in CEJ to BD in control group 

(0.037±0.4mm, p =0.936) and in test group 

(0.897±0.6mm, p=0.184) showing minimal 

changes in base of the defect in relation to 

the CEJ. 

At 1 year, Cortellini et al reported 

bone fill about 77% ±19% in their trial with 

M-MIST alone. Whereas our control group 

had linear bone gain  (0.68 ± 0.287 mm, p 

0.064) compared to bone resorption in test 

group (-0.59 ± 0.5, p = 0.914) after 9 months 

(Cortellini & Tonetti, 2011).  This difference 

can be explained as Cortellini (M-MIST 

alone) group started by deeper defects 

INFRA (5.2±1.1) at baseline. And it had 

much better linear gain compared to 

shallower DD (< 3mm) in our both groups 

(Cortellini, 2015). 
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V. CONCLUSION 

This study showed no added benefit 

of complete removal of GT from infrabony 

defects compared to incomplete or partial 

removal of GT in M-MIST regarding 

radiographic outcomes. 

Further studies with large sample sizes are 

needed to confirm these results. 
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