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INTRODUCTION 
Periodontal disease is characterised by 
inflammation of gingiva, loss of connective tissue 
attachment and bone loss. [1]  These changes are 
associated with pathologic tooth migration, the 
concern about pathologic tooth migration is 
increasing constantly because it affects the 
aesthetic of the patient so pathologic tooth 
migration has become a subject of concern and 
awareness towards early diagnosis and early 
treatment has to be created since only few studies 
have discussed in detail about pathologic tooth 
migration as a major subject of concern. 
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Pathologic tooth migration has been described as 
displacement or shift of tooth that occurs when the 
balancing forces that maintain and support the 
tooth in position are altered by the presence of 
periodontal disease [2–5]. The position of the tooth 
depends upon the health of the periodontium and 
the forces exerted upon the tooth mainly occlusal 
and pressure from lips cheek and tongue. The main 
predisposing and causative factor for pathologic 
tooth migration is loss of periodontal support in 
case of periodontal disease, the tooth loses its 
resistance to external forces and as a result the 
tooth migrates [6–10]. 
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Various factors including factors like an occlusal 
factor which includes malocclusion, posterior bite 
collapse, loss of arch integrity, occlusive 
interference causes or affects the periodontal 
apparatus and causes pathologic tooth migration 
[11–13]. The prevalence of pathologic tooth 
migration is not known precisely but pathologic 
migration remains as a common chief complaint 
that allows the patient seeking dental treatment. 
Most of the pathologic migrations are disfiguring 
[14–17] the aetiology of pathology tooth migration 
is multifactorial most of the pathologic migration 
cases require orthodontic treatment surgical and 
prosthodontic treatment [17–21]. Diagnosis of 
pathologic tooth migration at an initial or early 
stage can reduce the severity of pathologic tooth 
migration. 
Literature search reveals minimal studies assessing 
the prevalence of pathologic tooth migration in 
periodontitis patients. Previously we have focused 
our research on various invitro and invivo studies. 
[22–41] We have currently shifted our focus to this 
retrospective analysis. The aim of the study was to 
assess the prevalence of pathologic tooth migration 
in patients with chronic periodontitis and to 
determine which type of pathological migration 
was more prevalent in patients with chronic 
periodontitis. 
 

MATERIALS AND METHODS 
This retrospective study was conducted from June 
2019 to March 2020 among 157 patients with 
generalised chronic periodontitis who reported to 
the Department of Periodontics, Saveetha Dental 
College and Hospitals, Chennai. A total of 157 
systemically healthy patients with chronic 
periodontitis were enrolled. Patients with systemic 
diseases, patients with smoking habits, pregnant 
and lactating women, and patients who were 
undergoing orthodontic treatment were excluded 
from the study. Both clinical and radiographic 
images were used to assess the presence and type 
of pathological migration like diastema, spacing, 
crowding, mesial and distal tilt and then the results 
were analysed. Differential and inferential statistics 
were done for data summarization and 
presentation. The study protocol was approved by 
the Institutional Ethical and Review Board,  
Saveetha Dental College and Hospitals, Chennai. 

 

RESULTS AND DISCUSSION 
In the study it was seen that out of 157 patients, 83 
(53%) were males and 74 (47%) were females 
belonging to the age group ranging from 30-70 
years. Out of 157 patients, 113 (72%) patients 
presented with pathologic tooth migration and 44 
(28%) patients had not presented with pathologic 
migration (Figure 1)  

Among 113 patients who presented with pathologic 
tooth migration, there were 151 sites with various 
types of pathologic tooth migration. Of the 151 sites 
with pathologic tooth migration, it was observed 
that 53 sites presented with spacing, 36 sites 
presented with mesial tilt, 33 sites presented with 
crowding, 24 sites presented with diastema and 5 
sites presented with distal tilt. (Figure 2) 
Correlation between gender and pathologic 
migration was assessed using Pearson's Chi square 
test. It is observed that the male (45.22%) patients 
presented with pathologic tooth migration more 
than females(26.75%). The Chi square value was 
16.070 and p value was 0.01 (p<0.05) which was 
statistically significant (Figure 3). 
Correlation between age and pathologic migration 
was performed; It is seen that the patients who 
were in the age group 41-50 presented more 
number of pathologic migration (n=47) followed by 
patients in age group 30-40 (n=35) and finally by 31 
patients who belonged to age group 51-60 . It was 
observed that there is a significant association 
between age and pathologic tooth migration. The 
Pearson’s Chi square value was 12.002 and p value 
is 0.002 which is statistically significant (P<0.05) 
(Figure 4) 
Pathologic tooth migration is defined as 
displacement of tooth that occurs when the balance 
among the factors that maintain the physiologic 
tooth position is disturbed by periodontal disease 
that has aesthetic effects. Pathological migration 
can be an early sign of the periodontal disease or 
may be associated with gingival inflammation and 
pocket formation during the progression of 
periodontitis.There is a balance between the forces 
that hold the tooth in normal position and occlusal 
and muscular forces the tooth should normally 
bear. The weakened tooth is not able to maintain its 
normal position and it drifts or moves away from 
the opposing force.[42] 
It has been observed that of the total 157 patients 
with chronic periodontitis, 113 (72%) presented 
with pathologic migration. This finding is partly in 
agreement with the study by Martinez-Canut et al 
[43] where the prevalence of pathologic migration 
in chronic periodontitis patients was assessed and 
the authors suggested that 55% of the patients had 
pathologic tooth migration. 
In this study it was seen that spacing between teeth 
was the most common type of pathologic tooth 
migration and distal tilt was the least common type 
of pathologic tooth migration. The result of this 
study is an agreement with Towfigi et al [44] where 
he assessed the most common outcome of 
periodontitis and found out that spacing was the 
most common pathologic tooth  migration.  
Thus from the study it was seen that pathologic 
tooth migration was one of the major clinical 
outcomes of chronic periodontitis.  
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CONCLUSION 
It has been observed that pathologic tooth 
migration was a common clinical outcome of 
chronic periodontitis of which spacing (53 sites) 
between the teeth was the most common and the 
distal tilt of the tooth (5 sites) was the least common 
type of pathologic migration. 
 

AUTHORS CONTRIBUTION 
Niveda Rajeshwaran carried out the retrospective 
study, participated in the sequence alignment, 
statistical analysis and drafted the manuscript. 
Arvina Rajasekar and Gurumoorthy Kaarthikeyan 
conceived the study, participated in its design and 
coordinated and provided guidance to draft the 
manuscript. All authors read and approved the 
manuscript.  
 

CONFLICT OF INTEREST 
There were no conflicts of interest as defined by the 
authors. 
 

FUNDING  
Self. 
  

ETHICAL CLEARANCE 
It is taken from “Saveetha Institute Human Ethical 
Committee” (Ethical Approval Number- 
SDC/SIHEC/2020/DIASDATA/0619-0320) 

 

REFERENCES 
1.  Thamaraiselvan M, Elavarasu S, 

Thangakumaran S, Gadagi JS, Arthie T. 
Comparative clinical evaluation of coronally 
advanced flap with or without platelet rich 
fibrin membrane in the treatment of isolated 
gingival recession. J Indian Soc Periodontol 
[Internet]. 2015 Jan;19(1):66–71. Available 
from: http://dx.doi.org/10.4103/0972-
124X.145790 

2.  Zwemer TJ. Boucher’s clinical dental 
terminology: a glossary of accepted terms in 
all disciplines of dentistry [Internet]. C.V. 
Mosby Co.; 1982. 378 p. Available from: 
https://play.google.com/store/books/details
?id=deJpAAAAMAAJ 

3.  Avinash K, Malaippan S, Dooraiswamy JN. 
Methods of Isolation and Characterization of 
Stem Cells from Different Regions of Oral 
Cavity Using Markers: A Systematic Review. 
Int J Stem Cells [Internet]. 2017 May 
30;10(1):12–20. Available from: 
http://dx.doi.org/10.15283/ijsc17010 

4.  Panda S, Jayakumar ND, Sankari M, Varghese 
SS, Kumar DS. Platelet rich fibrin and 
xenograft in treatment of intrabony defect. 
Contemp Clin Dent [Internet]. 2014 
Oct;5(4):550–4. Available from: 

http://dx.doi.org/10.4103/0976-
237X.142830 

5.  Ramesh A, Varghese SS, Doraiswamy JN, 
Malaiappan S. Herbs as an antioxidant arsenal 
for periodontal diseases. J Intercult 
Ethnopharmacol [Internet]. 2016 
Jan;5(1):92–6. Available from: 
http://dx.doi.org/10.5455/jice.2016012206
5556 

6.  Carranza FA Jr. Occlusal trauma. Carranza FA 
Jr Glickman’s clinical periodontology 
Philadelphia: Saunders. 1990;284–306. 

7.  Khalid W, Varghese SS, Sankari M, Jayakumar 
ND. Comparison of Serum Levels of 
Endothelin-1 in Chronic Periodontitis 
Patients Before and After Treatment. J Clin 
Diagn Res [Internet]. 2017 Apr;11(4):ZC78–
81. Available from: 
http://dx.doi.org/10.7860/JCDR/2017/2451
8.9698 

8.  Mootha A, Malaiappan S, Jayakumar ND, 
Varghese SS, Toby Thomas J. The Effect of 
Periodontitis on Expression of Interleukin-21: 
A Systematic Review. Int J Inflam [Internet]. 
2016 Feb 22 [cited 2020 Jun 4];2016. 
Available from: 
https://www.hindawi.com/journals/iji/201
6/3507503/abs/ 

9.  Khalid W, Vargheese S, Lakshmanan R, 
Sankari M, Jayakumar ND. Role of endothelin-
1 in periodontal diseases: A structured review 
[Internet]. Vol. 27, Indian Journal of Dental 
Research. 2016. p. 323. Available from: 
http://dx.doi.org/10.4103/0970-
9290.186247 

10.  Ravi S, Malaiappan S, Varghese S. Additive 
Effect of Plasma Rich in Growth Factors With 
Guided Tissue Regeneration in Treatment of 
Intrabony Defects in Patients With Chronic 
Periodontitis: A Split …. Journal of [Internet]. 
2017; Available from: 
https://aap.onlinelibrary.wiley.com/doi/abs
/10.1902/jop.2017.160824?casa_token=znS
085MAu94AAAAA:MBlNYJ6GkkUThHJunzKz
xQGxAn3R32svIXkCxtQXvmhNEPtqEQQBSw
AcIvBCUdrnnOwFmt8Xq-yr_xw 

11.  Brunsvold MA. Pathologic tooth migration. J 
Periodontol [Internet]. 2005 Jun;76(6):859–
66. Available from: 
http://dx.doi.org/10.1902/jop.2005.76.6.85
9 

12.  Ramesh A, Varghese SS, Jayakumar ND, 
Malaiappan S. Chronic obstructive pulmonary 
disease and periodontitis – unwinding their 
linking mechanisms [Internet]. Vol. 58, 
Journal of Oral Biosciences. 2016. p. 23–6. 
Available from: 
http://dx.doi.org/10.1016/j.job.2015.09.001 

13.  Kavarthapu A, Thamaraiselvan M. Assessing 

http://paperpile.com/b/8oOXPV/Cl2w
http://paperpile.com/b/8oOXPV/Cl2w
http://paperpile.com/b/8oOXPV/Cl2w
http://paperpile.com/b/8oOXPV/Cl2w
http://paperpile.com/b/8oOXPV/Cl2w
http://paperpile.com/b/8oOXPV/Cl2w
http://paperpile.com/b/8oOXPV/Cl2w
http://paperpile.com/b/8oOXPV/Cl2w
http://dx.doi.org/10.4103/0972-124X.145790
http://dx.doi.org/10.4103/0972-124X.145790
http://paperpile.com/b/8oOXPV/RTU1
http://paperpile.com/b/8oOXPV/RTU1
http://paperpile.com/b/8oOXPV/RTU1
http://paperpile.com/b/8oOXPV/RTU1
https://play.google.com/store/books/details?id=deJpAAAAMAAJ
https://play.google.com/store/books/details?id=deJpAAAAMAAJ
http://paperpile.com/b/8oOXPV/MkfA
http://paperpile.com/b/8oOXPV/MkfA
http://paperpile.com/b/8oOXPV/MkfA
http://paperpile.com/b/8oOXPV/MkfA
http://paperpile.com/b/8oOXPV/MkfA
http://paperpile.com/b/8oOXPV/MkfA
http://dx.doi.org/10.15283/ijsc17010
http://paperpile.com/b/8oOXPV/tIU2
http://paperpile.com/b/8oOXPV/tIU2
http://paperpile.com/b/8oOXPV/tIU2
http://paperpile.com/b/8oOXPV/tIU2
http://paperpile.com/b/8oOXPV/tIU2
http://paperpile.com/b/8oOXPV/tIU2
http://dx.doi.org/10.4103/0976-237X.142830
http://dx.doi.org/10.4103/0976-237X.142830
http://paperpile.com/b/8oOXPV/qYt3
http://paperpile.com/b/8oOXPV/qYt3
http://paperpile.com/b/8oOXPV/qYt3
http://paperpile.com/b/8oOXPV/qYt3
http://paperpile.com/b/8oOXPV/qYt3
http://paperpile.com/b/8oOXPV/qYt3
http://dx.doi.org/10.5455/jice.20160122065556
http://dx.doi.org/10.5455/jice.20160122065556
http://paperpile.com/b/8oOXPV/Rmt3
http://paperpile.com/b/8oOXPV/Rmt3
http://paperpile.com/b/8oOXPV/Rmt3
http://paperpile.com/b/8oOXPV/WI8m
http://paperpile.com/b/8oOXPV/WI8m
http://paperpile.com/b/8oOXPV/WI8m
http://paperpile.com/b/8oOXPV/WI8m
http://paperpile.com/b/8oOXPV/WI8m
http://paperpile.com/b/8oOXPV/WI8m
http://dx.doi.org/10.7860/JCDR/2017/24518.9698
http://dx.doi.org/10.7860/JCDR/2017/24518.9698
http://paperpile.com/b/8oOXPV/qIkw
http://paperpile.com/b/8oOXPV/qIkw
http://paperpile.com/b/8oOXPV/qIkw
http://paperpile.com/b/8oOXPV/qIkw
http://paperpile.com/b/8oOXPV/qIkw
http://paperpile.com/b/8oOXPV/qIkw
https://www.hindawi.com/journals/iji/2016/3507503/abs/
https://www.hindawi.com/journals/iji/2016/3507503/abs/
http://paperpile.com/b/8oOXPV/PwCr
http://paperpile.com/b/8oOXPV/PwCr
http://paperpile.com/b/8oOXPV/PwCr
http://paperpile.com/b/8oOXPV/PwCr
http://paperpile.com/b/8oOXPV/PwCr
http://paperpile.com/b/8oOXPV/PwCr
http://dx.doi.org/10.4103/0970-9290.186247
http://dx.doi.org/10.4103/0970-9290.186247
http://paperpile.com/b/8oOXPV/RZUy
http://paperpile.com/b/8oOXPV/RZUy
http://paperpile.com/b/8oOXPV/RZUy
http://paperpile.com/b/8oOXPV/RZUy
http://paperpile.com/b/8oOXPV/RZUy
http://paperpile.com/b/8oOXPV/RZUy
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2017.160824?casa_token=znS085MAu94AAAAA:MBlNYJ6GkkUThHJunzKzxQGxAn3R32svIXkCxtQXvmhNEPtqEQQBSwAcIvBCUdrnnOwFmt8Xq-yr_xw
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2017.160824?casa_token=znS085MAu94AAAAA:MBlNYJ6GkkUThHJunzKzxQGxAn3R32svIXkCxtQXvmhNEPtqEQQBSwAcIvBCUdrnnOwFmt8Xq-yr_xw
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2017.160824?casa_token=znS085MAu94AAAAA:MBlNYJ6GkkUThHJunzKzxQGxAn3R32svIXkCxtQXvmhNEPtqEQQBSwAcIvBCUdrnnOwFmt8Xq-yr_xw
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2017.160824?casa_token=znS085MAu94AAAAA:MBlNYJ6GkkUThHJunzKzxQGxAn3R32svIXkCxtQXvmhNEPtqEQQBSwAcIvBCUdrnnOwFmt8Xq-yr_xw
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2017.160824?casa_token=znS085MAu94AAAAA:MBlNYJ6GkkUThHJunzKzxQGxAn3R32svIXkCxtQXvmhNEPtqEQQBSwAcIvBCUdrnnOwFmt8Xq-yr_xw
http://paperpile.com/b/8oOXPV/TrRM
http://paperpile.com/b/8oOXPV/TrRM
http://paperpile.com/b/8oOXPV/TrRM
http://paperpile.com/b/8oOXPV/TrRM
http://dx.doi.org/10.1902/jop.2005.76.6.859
http://dx.doi.org/10.1902/jop.2005.76.6.859
http://paperpile.com/b/8oOXPV/euUq
http://paperpile.com/b/8oOXPV/euUq
http://paperpile.com/b/8oOXPV/euUq
http://paperpile.com/b/8oOXPV/euUq
http://paperpile.com/b/8oOXPV/euUq
http://paperpile.com/b/8oOXPV/euUq
http://dx.doi.org/10.1016/j.job.2015.09.001
http://paperpile.com/b/8oOXPV/7y3e


Niveda Rajeshwaran, Arvina Rajasekar, Gurumoorthy Kaarthikeyan 

 

175 
  www.jocmr.com      

the variation in course and position of inferior 
alveolar nerve among south Indian 
population: A cone beam computed 
tomographic study. Indian J Dent Res 
[Internet]. 2018 Jul;29(4):405–9. Available 
from: 
http://dx.doi.org/10.4103/ijdr.IJDR_418_17 

14.  Demetriou N, Parashis A, Tsami-Pandi A. 
Relationship between age and clinical 
symptoms of periodontal disease. 
Stomatologia [Internet]. 1990; Available 
from: 
https://europepmc.org/abstract/med/2131
686 

15.  Demetriou N, Tsami-Pandi A, Parashis A. Is it 
possible for periodontal patients to recognize 
periodontal disease. Stomatologia [Internet]. 
1991;47(5-6):284–95. Available from: 
https://europepmc.org/abstract/med/1949
094 

16.  Priyanka S, Kaarthikeyan G, Nadathur JD, 
Mohanraj A, Kavarthapu A. Detection of 
cytomegalovirus, Epstein-Barr virus, and 
Torque Teno virus in subgingival and 
atheromatous plaques of cardiac patients 
with chronic periodontitis. J Indian Soc 
Periodontol [Internet]. 2017 Nov;21(6):456–
60. Available from: 
http://dx.doi.org/10.4103/jisp.jisp_205_17 

17.  Ramesh A, Vellayappan R, Ravi S, 
Gurumoorthy K. Esthetic lip repositioning: A 
cosmetic approach for correction of gummy 
smile - A case series. J Indian Soc Periodontol 
[Internet]. 2019 May;23(3):290–4. Available 
from: 
http://dx.doi.org/10.4103/jisp.jisp_548_18 

18.  Ramamurthy J, Mg V. COMPARISON OF 
EFFECT OF HIORA MOUTHWASH VERSUS 
CHLORHEXIDINE MOUTHWASH IN 
GINGIVITIS PATIENTS: A CLINICAL TRIAL. 
Asian J Pharm Clin Res [Internet]. 
2018;11(7):84–8. Available from: 
https://pdfs.semanticscholar.org/1c22/6e98
fc99e9fb99bc749ae5d553024fa93052.pdf 

19.  Selwyn SL. An assessment of patients with 
periodontally involved migrated incisors. J 
Dent [Internet]. 1973 Apr;1(4):153–7. 
Available from: 
http://dx.doi.org/10.1016/0300-
5712(73)90027-4 

20.  Varghese SS, Thomas H, Jayakumar ND, 
Sankari M, Lakshmanan R. Estimation of 
salivary tumor necrosis factor-alpha in 
chronic and aggressive periodontitis patients. 
Contemp Clin Dent [Internet]. 2015 
Sep;6(Suppl 1):S152–6. Available from: 
http://dx.doi.org/10.4103/0976-
237X.166816 

21.  Ramesh A, Ravi S, Kaarthikeyan G. 

Comprehensive rehabilitation using dental 
implants in generalized aggressive 
periodontitis [Internet]. Vol. 21, Journal of 
Indian Society of Periodontology. 2017. p. 
160. Available from: 
http://dx.doi.org/10.4103/jisp.jisp_213_17 

22.  Rajeshkumar S, Kumar SV, Ramaiah A, 
Agarwal H, Lakshmi T, Roopan SM. 
Biosynthesis of zinc oxide nanoparticles 
usingMangifera indica leaves and evaluation 
of their antioxidant and cytotoxic properties 
in lung cancer (A549) cells. Enzyme Microb 
Technol [Internet]. 2018 Oct;117:91–5. 
Available from: 
http://dx.doi.org/10.1016/j.enzmictec.2018.
06.009 

23.  Kavitha M, Subramanian R, Narayanan R, 
Udhayabanu V. Solution combustion 
synthesis and characterization of strontium 
substituted hydroxyapatite nanocrystals 
[Internet]. Vol. 253, Powder Technology. 
2014. p. 129–37. Available from: 
http://dx.doi.org/10.1016/j.powtec.2013.10.
045 

24.  Vijayakumar GNS, Nixon Samuel Vijayakumar 
G, Devashankar S, Rathnakumari M, 
Sureshkumar P. Synthesis of electrospun 
ZnO/CuO nanocomposite fibers and their 
dielectric and non-linear optic studies 
[Internet]. Vol. 507, Journal of Alloys and 
Compounds. 2010. p. 225–9. Available from: 
http://dx.doi.org/10.1016/j.jallcom.2010.07.
161 

25.  Danda AK. Comparison of a single 
noncompression miniplate versus 2 
noncompression miniplates in the treatment 
of mandibular angle fractures: a prospective, 
randomized clinical trial. J Oral Maxillofac 
Surg [Internet]. 2010 Jul;68(7):1565–7. 
Available from: 
http://dx.doi.org/10.1016/j.joms.2010.01.01
1 

26.  Lekha L, Kanmani Raja K, Rajagopal G, 
Easwaramoorthy D. Synthesis, spectroscopic 
characterization and antibacterial studies of 
lanthanide(III) Schiff base complexes 
containing N, O donor atoms [Internet]. Vols. 
1056-1057, Journal of Molecular Structure. 
2014. p. 307–13. Available from: 
http://dx.doi.org/10.1016/j.molstruc.2013.1
0.014 

27.  Putchala MC, Ramani P, Herald J. Sherlin, 
Premkumar P, Natesan A. Ascorbic acid and 
its pro-oxidant activity as a therapy for 
tumours of oral cavity – A systematic review 
[Internet]. Vol. 58, Archives of Oral Biology. 
2013. p. 563–74. Available from: 
http://dx.doi.org/10.1016/j.archoralbio.201
3.01.016 

http://www.jocmr.com/
http://paperpile.com/b/8oOXPV/7y3e
http://paperpile.com/b/8oOXPV/7y3e
http://paperpile.com/b/8oOXPV/7y3e
http://paperpile.com/b/8oOXPV/7y3e
http://paperpile.com/b/8oOXPV/7y3e
http://paperpile.com/b/8oOXPV/7y3e
http://dx.doi.org/10.4103/ijdr.IJDR_418_17
http://paperpile.com/b/8oOXPV/jeZu
http://paperpile.com/b/8oOXPV/jeZu
http://paperpile.com/b/8oOXPV/jeZu
http://paperpile.com/b/8oOXPV/jeZu
http://paperpile.com/b/8oOXPV/jeZu
http://paperpile.com/b/8oOXPV/jeZu
https://europepmc.org/abstract/med/2131686
https://europepmc.org/abstract/med/2131686
http://paperpile.com/b/8oOXPV/LLXe
http://paperpile.com/b/8oOXPV/LLXe
http://paperpile.com/b/8oOXPV/LLXe
http://paperpile.com/b/8oOXPV/LLXe
https://europepmc.org/abstract/med/1949094
https://europepmc.org/abstract/med/1949094
http://paperpile.com/b/8oOXPV/QFAp
http://paperpile.com/b/8oOXPV/QFAp
http://paperpile.com/b/8oOXPV/QFAp
http://paperpile.com/b/8oOXPV/QFAp
http://paperpile.com/b/8oOXPV/QFAp
http://paperpile.com/b/8oOXPV/QFAp
http://paperpile.com/b/8oOXPV/QFAp
http://paperpile.com/b/8oOXPV/QFAp
http://dx.doi.org/10.4103/jisp.jisp_205_17
http://paperpile.com/b/8oOXPV/1hcj
http://paperpile.com/b/8oOXPV/1hcj
http://paperpile.com/b/8oOXPV/1hcj
http://paperpile.com/b/8oOXPV/1hcj
http://paperpile.com/b/8oOXPV/1hcj
http://paperpile.com/b/8oOXPV/1hcj
http://dx.doi.org/10.4103/jisp.jisp_548_18
http://paperpile.com/b/8oOXPV/Qkrr
http://paperpile.com/b/8oOXPV/Qkrr
http://paperpile.com/b/8oOXPV/Qkrr
http://paperpile.com/b/8oOXPV/Qkrr
http://paperpile.com/b/8oOXPV/Qkrr
http://paperpile.com/b/8oOXPV/Qkrr
https://pdfs.semanticscholar.org/1c22/6e98fc99e9fb99bc749ae5d553024fa93052.pdf
https://pdfs.semanticscholar.org/1c22/6e98fc99e9fb99bc749ae5d553024fa93052.pdf
http://paperpile.com/b/8oOXPV/WPOQ
http://paperpile.com/b/8oOXPV/WPOQ
http://paperpile.com/b/8oOXPV/WPOQ
http://paperpile.com/b/8oOXPV/WPOQ
http://dx.doi.org/10.1016/0300-5712(73)90027-4
http://dx.doi.org/10.1016/0300-5712(73)90027-4
http://paperpile.com/b/8oOXPV/bOb7
http://paperpile.com/b/8oOXPV/bOb7
http://paperpile.com/b/8oOXPV/bOb7
http://paperpile.com/b/8oOXPV/bOb7
http://paperpile.com/b/8oOXPV/bOb7
http://paperpile.com/b/8oOXPV/bOb7
http://dx.doi.org/10.4103/0976-237X.166816
http://dx.doi.org/10.4103/0976-237X.166816
http://paperpile.com/b/8oOXPV/UdtI
http://paperpile.com/b/8oOXPV/UdtI
http://paperpile.com/b/8oOXPV/UdtI
http://paperpile.com/b/8oOXPV/UdtI
http://paperpile.com/b/8oOXPV/UdtI
http://paperpile.com/b/8oOXPV/UdtI
http://dx.doi.org/10.4103/jisp.jisp_213_17
http://paperpile.com/b/8oOXPV/RU3u4
http://paperpile.com/b/8oOXPV/RU3u4
http://paperpile.com/b/8oOXPV/RU3u4
http://paperpile.com/b/8oOXPV/RU3u4
http://paperpile.com/b/8oOXPV/RU3u4
http://paperpile.com/b/8oOXPV/RU3u4
http://paperpile.com/b/8oOXPV/RU3u4
http://paperpile.com/b/8oOXPV/RU3u4
http://dx.doi.org/10.1016/j.enzmictec.2018.06.009
http://dx.doi.org/10.1016/j.enzmictec.2018.06.009
http://paperpile.com/b/8oOXPV/0PvtK
http://paperpile.com/b/8oOXPV/0PvtK
http://paperpile.com/b/8oOXPV/0PvtK
http://paperpile.com/b/8oOXPV/0PvtK
http://paperpile.com/b/8oOXPV/0PvtK
http://paperpile.com/b/8oOXPV/0PvtK
http://dx.doi.org/10.1016/j.powtec.2013.10.045
http://dx.doi.org/10.1016/j.powtec.2013.10.045
http://paperpile.com/b/8oOXPV/yT9TR
http://paperpile.com/b/8oOXPV/yT9TR
http://paperpile.com/b/8oOXPV/yT9TR
http://paperpile.com/b/8oOXPV/yT9TR
http://paperpile.com/b/8oOXPV/yT9TR
http://paperpile.com/b/8oOXPV/yT9TR
http://paperpile.com/b/8oOXPV/yT9TR
http://paperpile.com/b/8oOXPV/yT9TR
http://dx.doi.org/10.1016/j.jallcom.2010.07.161
http://dx.doi.org/10.1016/j.jallcom.2010.07.161
http://paperpile.com/b/8oOXPV/EpmDi
http://paperpile.com/b/8oOXPV/EpmDi
http://paperpile.com/b/8oOXPV/EpmDi
http://paperpile.com/b/8oOXPV/EpmDi
http://paperpile.com/b/8oOXPV/EpmDi
http://paperpile.com/b/8oOXPV/EpmDi
http://paperpile.com/b/8oOXPV/EpmDi
http://paperpile.com/b/8oOXPV/EpmDi
http://dx.doi.org/10.1016/j.joms.2010.01.011
http://dx.doi.org/10.1016/j.joms.2010.01.011
http://paperpile.com/b/8oOXPV/na3cT
http://paperpile.com/b/8oOXPV/na3cT
http://paperpile.com/b/8oOXPV/na3cT
http://paperpile.com/b/8oOXPV/na3cT
http://paperpile.com/b/8oOXPV/na3cT
http://paperpile.com/b/8oOXPV/na3cT
http://paperpile.com/b/8oOXPV/na3cT
http://paperpile.com/b/8oOXPV/na3cT
http://dx.doi.org/10.1016/j.molstruc.2013.10.014
http://dx.doi.org/10.1016/j.molstruc.2013.10.014
http://paperpile.com/b/8oOXPV/njX4H
http://paperpile.com/b/8oOXPV/njX4H
http://paperpile.com/b/8oOXPV/njX4H
http://paperpile.com/b/8oOXPV/njX4H
http://paperpile.com/b/8oOXPV/njX4H
http://paperpile.com/b/8oOXPV/njX4H
http://dx.doi.org/10.1016/j.archoralbio.2013.01.016
http://dx.doi.org/10.1016/j.archoralbio.2013.01.016


Prevalence of Pathologic Migration in Patients with Periodontitis 

176                                                                                                           J Complement Med Res • 2020 • Vol 11 • Issue 4 

28.  Devi VS, Subathra Devi V, Gnanavel BK. 
Properties of Concrete Manufactured Using 
Steel Slag [Internet]. Vol. 97, Procedia 
Engineering. 2014. p. 95–104. Available from: 
http://dx.doi.org/10.1016/j.proeng.2014.12.
229 

29.  Dhinesh B, Niruban Bharathi R, Isaac 
JoshuaRamesh Lalvani J, Parthasarathy M, 
Annamalai K. An experimental analysis on the 
influence of fuel borne additives on the single 
cylinder diesel engine powered by 
Cymbopogon flexuosus biofuel [Internet]. Vol. 
90, Journal of the Energy Institute. 2017. p. 
634–45. Available from: 
http://dx.doi.org/10.1016/j.joei.2016.04.010 

30.  Danda AK, Tatiparthi MK, Narayanan V, 
Siddareddi A. Influence of Primary and 
Secondary Closure of Surgical Wound After 
Impacted Mandibular Third Molar Removal 
on Postoperative Pain and Swelling—A 
Comparative and Split Mouth Study 
[Internet]. Vol. 68, Journal of Oral and 
Maxillofacial Surgery. 2010. p. 309–12. 
Available from: 
http://dx.doi.org/10.1016/j.joms.2009.04.06
0 

31.  Gopalakannan S, Senthilvelan T, Ranganathan 
S. Modeling and Optimization of EDM Process 
Parameters on Machining of Al 7075-B4C 
MMC Using RSM [Internet]. Vol. 38, Procedia 
Engineering. 2012. p. 685–90. Available from: 
http://dx.doi.org/10.1016/j.proeng.2012.06.
086 

32.  Venu H, Dhana Raju V, Subramani L. 
Combined effect of influence of nano 
additives, combustion chamber geometry and 
injection timing in a DI diesel engine fuelled 
with ternary (diesel-biodiesel-ethanol) 
blends [Internet]. Vol. 174, Energy. 2019. p. 
386–406. Available from: 
http://dx.doi.org/10.1016/j.energy.2019.02.
163 

33.  Adalarasan R, Santhanakumar M, Rajmohan 
M. Application of Grey Taguchi-based 
response surface methodology (GT-RSM) for 
optimizing the plasma arc cutting parameters 
of 304L stainless steel [Internet]. Vol. 78, The 
International Journal of Advanced 
Manufacturing Technology. 2015. p. 1161–70. 
Available from: 
http://dx.doi.org/10.1007/s00170-014-
6744-0 

34.  Parthasarathy M, Isaac JoshuaRamesh Lalvani 
J, Dhinesh B, Annamalai K. Effect of hydrogen 
on ethanol-biodiesel blend on performance 
and emission characteristics of a direct 
injection diesel engine. Ecotoxicol Environ Saf 
[Internet]. 2016 Dec;134(Pt 2):433–9. 
Available from: 

http://dx.doi.org/10.1016/j.ecoenv.2015.11.
005 

35.  Neelakantan P, Cheng CQ, Mohanraj R, 
Sriraman P, Subbarao C, Sharma S. Antibiofilm 
activity of three irrigation protocols activated 
by ultrasonic, diode laser or Er:YAG laserin 
vitro [Internet]. Vol. 48, International 
Endodontic Journal. 2015. p. 602–10. 
Available from: 
http://dx.doi.org/10.1111/iej.12354 

36.  Sajan D, Udaya Lakshmi K, Erdogdu Y, Joe IH. 
Molecular structure and vibrational spectra of 
2,6-bis(benzylidene)cyclohexanone: a density 
functional theoretical study. Spectrochim 
Acta A Mol Biomol Spectrosc [Internet]. 2011 
Jan;78(1):113–21. Available from: 
http://dx.doi.org/10.1016/j.saa.2010.09.007 

37.  Sharma P, Mehta M, Dhanjal DS, Kaur S, Gupta 
G, Singh H, et al. Emerging trends in the novel 
drug delivery approaches for the treatment of 
lung cancer. Chem Biol Interact [Internet]. 
2019 Aug 25;309:108720. Available from: 
http://dx.doi.org/10.1016/j.cbi.2019.06.033 

38.  Ranganathan H, Ganapathy DM, Jain AR. 
Cervical and Incisal Marginal Discrepancy in 
Ceramic Laminate Veneering Materials: A 
SEM Analysis. Contemp Clin Dent [Internet]. 
2017 Apr;8(2):272–8. Available from: 
http://dx.doi.org/10.4103/ccd.ccd_156_17 

39.  Lekha L, Kanmani Raja K, Rajagopal G, 
Easwaramoorthy D. Schiff base complexes of 
rare earth metal ions: Synthesis, 
characterization and catalytic activity for the 
oxidation of aniline and substituted anilines 
[Internet]. Vol. 753, Journal of Organometallic 
Chemistry. 2014. p. 72–80. Available from: 
http://dx.doi.org/10.1016/j.jorganchem.201
3.12.014 

40.  Neelakantan P, Grotra D, Sharma S. 
Retreatability of 2 mineral trioxide aggregate-
based root canal sealers: a cone-beam 
computed tomography analysis. J Endod 
[Internet]. 2013 Jul;39(7):893–6. Available 
from: 
http://dx.doi.org/10.1016/j.joen.2013.04.02
2 

41.  PradeepKumar AR, Shemesh H, Jothilatha S, 
Vijayabharathi R, Jayalakshmi S, Kishen A. 
Diagnosis of Vertical Root Fractures in 
Restored Endodontically Treated Teeth: A 
Time-dependent Retrospective Cohort Study. 
J Endod [Internet]. 2016 Aug;42(8):1175–80. 
Available from: 
http://dx.doi.org/10.1016/j.joen.2016.04.01
2 

42.  Moaddeli M, Khorshidi H, Golkari A, Heidari H, 
Raoofi S. The prevalence of pathologic tooth 
migration with respect to the severity of 
periodontitis [Internet]. Vol. 6, Journal of 

http://paperpile.com/b/8oOXPV/ShlCF
http://paperpile.com/b/8oOXPV/ShlCF
http://paperpile.com/b/8oOXPV/ShlCF
http://paperpile.com/b/8oOXPV/ShlCF
http://dx.doi.org/10.1016/j.proeng.2014.12.229
http://dx.doi.org/10.1016/j.proeng.2014.12.229
http://paperpile.com/b/8oOXPV/dM67K
http://paperpile.com/b/8oOXPV/dM67K
http://paperpile.com/b/8oOXPV/dM67K
http://paperpile.com/b/8oOXPV/dM67K
http://paperpile.com/b/8oOXPV/dM67K
http://paperpile.com/b/8oOXPV/dM67K
http://paperpile.com/b/8oOXPV/dM67K
http://paperpile.com/b/8oOXPV/dM67K
http://dx.doi.org/10.1016/j.joei.2016.04.010
http://paperpile.com/b/8oOXPV/S8Qec
http://paperpile.com/b/8oOXPV/S8Qec
http://paperpile.com/b/8oOXPV/S8Qec
http://paperpile.com/b/8oOXPV/S8Qec
http://paperpile.com/b/8oOXPV/S8Qec
http://paperpile.com/b/8oOXPV/S8Qec
http://paperpile.com/b/8oOXPV/S8Qec
http://paperpile.com/b/8oOXPV/S8Qec
http://paperpile.com/b/8oOXPV/S8Qec
http://paperpile.com/b/8oOXPV/S8Qec
http://dx.doi.org/10.1016/j.joms.2009.04.060
http://dx.doi.org/10.1016/j.joms.2009.04.060
http://paperpile.com/b/8oOXPV/YhIs3
http://paperpile.com/b/8oOXPV/YhIs3
http://paperpile.com/b/8oOXPV/YhIs3
http://paperpile.com/b/8oOXPV/YhIs3
http://paperpile.com/b/8oOXPV/YhIs3
http://paperpile.com/b/8oOXPV/YhIs3
http://dx.doi.org/10.1016/j.proeng.2012.06.086
http://dx.doi.org/10.1016/j.proeng.2012.06.086
http://paperpile.com/b/8oOXPV/No32a
http://paperpile.com/b/8oOXPV/No32a
http://paperpile.com/b/8oOXPV/No32a
http://paperpile.com/b/8oOXPV/No32a
http://paperpile.com/b/8oOXPV/No32a
http://paperpile.com/b/8oOXPV/No32a
http://paperpile.com/b/8oOXPV/No32a
http://paperpile.com/b/8oOXPV/No32a
http://dx.doi.org/10.1016/j.energy.2019.02.163
http://dx.doi.org/10.1016/j.energy.2019.02.163
http://paperpile.com/b/8oOXPV/czqY0
http://paperpile.com/b/8oOXPV/czqY0
http://paperpile.com/b/8oOXPV/czqY0
http://paperpile.com/b/8oOXPV/czqY0
http://paperpile.com/b/8oOXPV/czqY0
http://paperpile.com/b/8oOXPV/czqY0
http://paperpile.com/b/8oOXPV/czqY0
http://paperpile.com/b/8oOXPV/czqY0
http://dx.doi.org/10.1007/s00170-014-6744-0
http://dx.doi.org/10.1007/s00170-014-6744-0
http://paperpile.com/b/8oOXPV/PeYQ7
http://paperpile.com/b/8oOXPV/PeYQ7
http://paperpile.com/b/8oOXPV/PeYQ7
http://paperpile.com/b/8oOXPV/PeYQ7
http://paperpile.com/b/8oOXPV/PeYQ7
http://paperpile.com/b/8oOXPV/PeYQ7
http://paperpile.com/b/8oOXPV/PeYQ7
http://paperpile.com/b/8oOXPV/PeYQ7
http://dx.doi.org/10.1016/j.ecoenv.2015.11.005
http://dx.doi.org/10.1016/j.ecoenv.2015.11.005
http://paperpile.com/b/8oOXPV/RO1qo
http://paperpile.com/b/8oOXPV/RO1qo
http://paperpile.com/b/8oOXPV/RO1qo
http://paperpile.com/b/8oOXPV/RO1qo
http://paperpile.com/b/8oOXPV/RO1qo
http://paperpile.com/b/8oOXPV/RO1qo
http://paperpile.com/b/8oOXPV/RO1qo
http://paperpile.com/b/8oOXPV/RO1qo
http://dx.doi.org/10.1111/iej.12354
http://paperpile.com/b/8oOXPV/cBDTK
http://paperpile.com/b/8oOXPV/cBDTK
http://paperpile.com/b/8oOXPV/cBDTK
http://paperpile.com/b/8oOXPV/cBDTK
http://paperpile.com/b/8oOXPV/cBDTK
http://paperpile.com/b/8oOXPV/cBDTK
http://dx.doi.org/10.1016/j.saa.2010.09.007
http://paperpile.com/b/8oOXPV/414Ms
http://paperpile.com/b/8oOXPV/414Ms
http://paperpile.com/b/8oOXPV/414Ms
http://paperpile.com/b/8oOXPV/414Ms
http://paperpile.com/b/8oOXPV/414Ms
http://paperpile.com/b/8oOXPV/414Ms
http://dx.doi.org/10.1016/j.cbi.2019.06.033
http://paperpile.com/b/8oOXPV/E3zfm
http://paperpile.com/b/8oOXPV/E3zfm
http://paperpile.com/b/8oOXPV/E3zfm
http://paperpile.com/b/8oOXPV/E3zfm
http://paperpile.com/b/8oOXPV/E3zfm
http://paperpile.com/b/8oOXPV/E3zfm
http://dx.doi.org/10.4103/ccd.ccd_156_17
http://paperpile.com/b/8oOXPV/TCgOk
http://paperpile.com/b/8oOXPV/TCgOk
http://paperpile.com/b/8oOXPV/TCgOk
http://paperpile.com/b/8oOXPV/TCgOk
http://paperpile.com/b/8oOXPV/TCgOk
http://paperpile.com/b/8oOXPV/TCgOk
http://paperpile.com/b/8oOXPV/TCgOk
http://paperpile.com/b/8oOXPV/TCgOk
http://dx.doi.org/10.1016/j.jorganchem.2013.12.014
http://dx.doi.org/10.1016/j.jorganchem.2013.12.014
http://paperpile.com/b/8oOXPV/9mzyH
http://paperpile.com/b/8oOXPV/9mzyH
http://paperpile.com/b/8oOXPV/9mzyH
http://paperpile.com/b/8oOXPV/9mzyH
http://paperpile.com/b/8oOXPV/9mzyH
http://paperpile.com/b/8oOXPV/9mzyH
http://dx.doi.org/10.1016/j.joen.2013.04.022
http://dx.doi.org/10.1016/j.joen.2013.04.022
http://paperpile.com/b/8oOXPV/p99jM
http://paperpile.com/b/8oOXPV/p99jM
http://paperpile.com/b/8oOXPV/p99jM
http://paperpile.com/b/8oOXPV/p99jM
http://paperpile.com/b/8oOXPV/p99jM
http://paperpile.com/b/8oOXPV/p99jM
http://paperpile.com/b/8oOXPV/p99jM
http://paperpile.com/b/8oOXPV/p99jM
http://dx.doi.org/10.1016/j.joen.2016.04.012
http://dx.doi.org/10.1016/j.joen.2016.04.012
http://paperpile.com/b/8oOXPV/i28i
http://paperpile.com/b/8oOXPV/i28i
http://paperpile.com/b/8oOXPV/i28i
http://paperpile.com/b/8oOXPV/i28i


Niveda Rajeshwaran, Arvina Rajasekar, Gurumoorthy Kaarthikeyan 

 

177 
  www.jocmr.com      

International Society of Preventive and 
Community Dentistry. 2016. p. 122. Available 
from: http://dx.doi.org/10.4103/2231-
0762.189738 

43.  Martinez-Canut P, Carrasquer A, Magán R, 
Lorca A. A study on factors associated with 
pathologic tooth migration. J Clin Periodontol 
[Internet]. 1997;24(7):492–7. Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.
1111/j.1600-
051X.1997.tb00217.x?casa_token=vlNkq2fIa

K0AAAAA:lgo8ZAJWr9j0I68dP9SisufrtkWPH
JhG4W5iCZSQE-
vRZkspTF_37SxTSYjpOGA6nhwYj_Ne_Gz8lBY 

44.  Towfighi PP, Brunsvold MA, Storey AT, Arnold 
RM, Willman DE, McMahan CA. Pathologic 
migration of anterior teeth in patients with 
moderate to severe periodontitis. J 
Periodontol [Internet]. 1997 Oct;68(10):967–
72. Available from: 
http://dx.doi.org/10.1902/jop.1997.68.10.9
67 

 
 

 
Figure 1: Pie diagram representing the prevalence of pathologic tooth migration among chronic periodontitis 

patients of which the colour green represents the number of patients who did not present any pathologic 
tooth migration (44). The colour blue represents the number of patients who presented with pathologic 

tooth migration (113). 
 

 
Figure 2: Pie chart representing distribution of different types of pathologic tooth migration. Of the 151 sites 
with pathologic migration, it was observed that 53 sites presented with spacing (brown), 36 sites presented 
with mesial tilt (purple), 33 sites presented with crowding (blue), 24 sites presented with diastema (green) 
and 5 sites presented with distal tilt (yellow). The most prevalent type of pathologic migration was spacing 

followed by mesial tilt, crowding and diastema and the least prevalent type of pathologic migration was 
distal tilt. 

http://www.jocmr.com/
http://paperpile.com/b/8oOXPV/i28i
http://paperpile.com/b/8oOXPV/i28i
http://paperpile.com/b/8oOXPV/i28i
http://dx.doi.org/10.4103/2231-0762.189738
http://dx.doi.org/10.4103/2231-0762.189738
http://paperpile.com/b/8oOXPV/v3px
http://paperpile.com/b/8oOXPV/v3px
http://paperpile.com/b/8oOXPV/v3px
http://paperpile.com/b/8oOXPV/v3px
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.1997.tb00217.x?casa_token=vlNkq2fIaK0AAAAA:lgo8ZAJWr9j0I68dP9SisufrtkWPHJhG4W5iCZSQE-vRZkspTF_37SxTSYjpOGA6nhwYj_Ne_Gz8lBY
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.1997.tb00217.x?casa_token=vlNkq2fIaK0AAAAA:lgo8ZAJWr9j0I68dP9SisufrtkWPHJhG4W5iCZSQE-vRZkspTF_37SxTSYjpOGA6nhwYj_Ne_Gz8lBY
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.1997.tb00217.x?casa_token=vlNkq2fIaK0AAAAA:lgo8ZAJWr9j0I68dP9SisufrtkWPHJhG4W5iCZSQE-vRZkspTF_37SxTSYjpOGA6nhwYj_Ne_Gz8lBY
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.1997.tb00217.x?casa_token=vlNkq2fIaK0AAAAA:lgo8ZAJWr9j0I68dP9SisufrtkWPHJhG4W5iCZSQE-vRZkspTF_37SxTSYjpOGA6nhwYj_Ne_Gz8lBY
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.1997.tb00217.x?casa_token=vlNkq2fIaK0AAAAA:lgo8ZAJWr9j0I68dP9SisufrtkWPHJhG4W5iCZSQE-vRZkspTF_37SxTSYjpOGA6nhwYj_Ne_Gz8lBY
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-051X.1997.tb00217.x?casa_token=vlNkq2fIaK0AAAAA:lgo8ZAJWr9j0I68dP9SisufrtkWPHJhG4W5iCZSQE-vRZkspTF_37SxTSYjpOGA6nhwYj_Ne_Gz8lBY
http://paperpile.com/b/8oOXPV/AM56
http://paperpile.com/b/8oOXPV/AM56
http://paperpile.com/b/8oOXPV/AM56
http://paperpile.com/b/8oOXPV/AM56
http://paperpile.com/b/8oOXPV/AM56
http://paperpile.com/b/8oOXPV/AM56
http://dx.doi.org/10.1902/jop.1997.68.10.967
http://dx.doi.org/10.1902/jop.1997.68.10.967


Prevalence of Pathologic Migration in Patients with Periodontitis 

178                                                                                                           J Complement Med Res • 2020 • Vol 11 • Issue 4 

 
 

 
Figure 3: The bar graph depicts the association between gender and prevalence of pathologic migration. The 

X axis presents the gender and the Y axis presents the number of patients. It was observed that the male 
(45.22%) patients presented with pathologic tooth migration (blue)  more often than females (26.75%). 

There is a significant association between gender and pathologic tooth migration. The Chi square value is 
16.070, p value - 0.01, p <  0.05, statistically significant. 

 

 
Figure 4: The bar graph depicts the association between Age group and prevalence of pathologic migration. 
The X axis presents age and the Y axis presents the number of patients. It was seen that the patients who 
were in the age group 41-50 years presented more number of pathologic migrations (blue). The Pearson’s 

Chi square value was 12.002, and p value - 0.002 which is statistically significant. (p <0.05). 
 


