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Introduction

Apical periodontitis is an inflammatory disease affecting per-
iradicular tissues and they arise from infection of  pulp [1]. The 
disease of  pulp can arise from bacterial, thermal or mechanical 
insult [2]. It isn't surprising to see that apical periodontitis is the 
most common sequela of  dental caries with nearly 50% of  cases 
with dental caries progressing to apical periodontitis stage [3]. It is 
amongst the common causes of  loss of  tooth. Identification and 
location of  dental caries and its progression to involve the sensi-
tive pulpal tissue by using remineralising agents act as a preventive 
measure [4, 5]. Other than dental caries, trauma can cause apical 
periodontitis in association with or without calcified canals [6, 7]. 

The management of  traumatic injuries depend on pulp sensibility 
and nature and extent of  the traumatic injury [8, 9].

The principal objective of  carrying out endodontic therapy is to 
prevent the extraction of  the affected tooth, to prolong its life 
and help in the maintenance of  the arch integrity. Endodontic 
therapy commonly known as the root canal treatment basically 
involves the removal of  diseased pulp, removal of  microorgan-
isms, maximal disinfection of  the canal space using chemicals of  
either natural or artificial origin in the form of  intracanal irrigants 
and/or medicaments to prevent reinfection, minimal biomechani-
cal preparation of  the root canals and filling of  these canal spaces 
with a biocompatible material [10-17]. The importance of  post 
endodontic restoration cannot be overlooked. Final restorations 
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with restorative resins, veneers or laminates, various types of  
crowns to provide function and prevent reinfection by constant 
seeping ought to be done that ensure the success of  endodontic 
treatment [18, 19].

The bacterial bypass from the canal space to the periradicular tis-
sues causes apical periodontitis. The host defence and virulence 
of  microorganisms organised in the form of  biofilm are among 
the important factors that cause the spread of  the disease as en-
dodontic disease is a biofilm-mediated infection [20]. The pres-
ence or increase in the periapical radiolucency even after the en-
dodontic therapy is performed indicates compromised removal 
of  microorganisms from the canal systems [21]. 

A systematic review concluded the prevalence of  a high percent-
age of  periapical radiolucencies with a broad equivalence of  one 
radiolucency per patient reporting with dental pain [22]. Periapical 
changes have been reported in the range of  3-10% in teeth requir-
ing endodontic therapy [22, 23].

The aim of  the present study was to find an association between 
the teeth requiring endodontic management and changes with 
respect to the periapical tissues of  the involved teeth with con-
founding factors like systemic health and socio demographic fac-
tors like age and gender.

Materials and Methods

The current study was performed at a Dental hospital setting. An 
institutional committee approval with the approval number SDC/
SIHEC/2020/DIASDATA/0619-0320 was obtained as the study 
required the access to personal data of  the patients.

It was a retrospective analysis. The data from a period of  June 
2019 to March 2020 was accessed. A total of  86,000 case sheets 
were acquired. All the case sheets were reviewed by 2 review-
ers and cases with endodontic management of  mandibular first 
molars were sieved through. Cases where a single visit RCT was 
performed were excluded from the study as these are strictly pro-
hibited in the management of  teeth with periapical radiolucencies. 

The samples included both male and female patients within the 
age groups of  18 to 60 years. The presence or absence of  peri-
apical radiolucency was assessed in the pre-op radiographs of  the 

mandibular first molars included by the 2 reviewers and in case of  
a controversy was resolved by a final evaluator. The age, gender 
and status of  general systemic health of  the patients fitting the 
inclusion criteria were also noted down. Cross-verification and re-
moval of  duplicate records were done to minimise the sampling 
bias. 

All the data was entered in Microsoft Excel and exported to IBM 
SPSS Software 20. Incomplete data was verified from the con-
cerned patient’s case sheet or the department and filled accord-
ingly, otherwise excluded from the study.

The tabulated and converted data is analysed through SPSS. Fre-
quency distribution tables were made and a Chi-Square test was 
performed in order to find a correlation between the tooth requir-
ing multi-visit root canal therapy and status of  periapical radio-
lucency, age,gender and status of  systemic health of  the patient.

Statistical package for social sciences version 20, software from 
the University of  Stanford (Norman H Nie, C. Hadlai, Hull and 
Dale H) was used for all statistical analyses of  the present study. 
Frequency distribution was assessed and a Chi square test with a 
level of  significance of  <0.05 was performed to establish a cor-
relation between the tooth requiring multi-visit root canal therapy 
and periapical radiolucency, age, gender, and status of  systemic 
health of  the patient.

Results and Discussion

The parameters that were included in the evaluation were age, 
gender, presence/absence of  lesion and systemic illness (if  any) 
along with the tooth of  interest. The samples included a total of  
829 patients’ records. 

A total of  412 records (49.7%), 206 (24.8%), 138 (16.6%) and 73 
(8.8%) of  records belonged to patients of  the age groups of  18-
30 years, 31-40 years, 41-50 years and >51 years respectively [Fig-
ure 1]. 445 records (53.7%) belonged to male while 384 records 
(46.3%) of  females were found [Figure 2]. A total of  410 teeth 
that were evaluated were mandibular left first molars (49.5%) 
while 445 records (50.5%) were mandibular right first molars [Fig-
ure 3]. Periapical lesion was not appreciated in 631 teeth (76.1%) 
while 23.9% of  the teeth presented with periradicular changes 
[Figure 4]. No systemic illness was reported by 787 patients ( 

Figure 1. Bar chart denotes the frequency distribution of  the age of  the patients who were treated with endodontic therapy 
in the mandibular first molars. The X-axis denotes the age of  the patient and Y-axis denotes the number of  teeth indicated 

for RCT.It can be inferred that 412 records (49.7%) (yellow), 206 (24.8%) (blue), 138 (16.6%) (purple) and 73 (8.8%) (navy 
blue) of  records belonged to patients of  the age groups of  18-30 years, 31-40 years, 41-50 years and >51 years respectively.
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94.9%) while 5.1% of  the patients that came upto 42 patients re-
ported the presence and nature of  the systemic illness [Figure 5]. 

Table 1 represents the data compilation. No significant associa-
tion in the age or tooth with appreciation of  periapical radiolu-
cency could be deduced. (p value >0.05). Also, no association is 
found in the gender of  the patient and the presence of  periapical 
lesion as a chi-square value of  p >0.05 is obtained [Table 1]. A 
positive association of  significance value is found between the 
presence of  systemic illness in the development of  periapical ra-
diolucencies with a p value<0.05 on chi-square test. [Figure 6]

In the present study, no significance between the gender and the 
presence of  systemic illness in development of  periapical radio-

lucencies was found (p value >0.05; Chi square test). No signifi-
cant association in age or tooth with appreciation of  periapical 
radiolucency was found. However, the chance of  the presence 
of  periapical lesions in patients with systemic illnesses has been 
observed to be greater.

Apical periodontitis is a sequel of  pulpal infection that presents 
itself  as a manifestation when the host defense response is chal-
lenged by the microorganisms ensuing from the root canal system 
[3]. It basically is a dynamic encounter between body response 
and virulence of  microbiota that results in the occurrence of  
disease when a loss of  equilibrium occurs at the periapex [24]. 
Microorganisms are the etiological agents for apical periodontitis 
and their variable constitution as biofilms and composition with 

Figure 2. Bar chart denotes the frequency distribution of  the gender of  the patients who were treated with endodontic ther-
apy in the first mandibular molars. The X-axis denotes the gender of  the patient and Y-axis denotes the number of  teeth 
indicated for RCT. 445 records (53.7%) belonged to males (blue) while 384 records (46.3%) were that of  females (orange).

Figure 3. Bar chart denotes the frequency distribution of  the type of  the tooth of  the patient which was treated with an en-
dodontic therapy in the first mandibular molars. The X-axis denotes mandibular first molar (Left/right) and Y-axis denotes 
the number of  teeth indicated for RCT. 410 teeth that were evaluated were mandibular left first molars (49.5%) (grey) while 

445 records (50.5%) were mandibular right first molars (sky blue)

Figure 4. Bar chart denotes the frequency distribution of  the presence/absence of  periapical radiolucency as appreciated 
by the reviewers by analysing pre-operative radiographs. The X-axis denotes the radiographic change in the periapical 

region and Y-axis denotes the number of  teeth indicated for RCT. Periapical lesion was not appreciated in 631 teeth (76.1%) 
(green ) while 23.9% of  the teeth presented with periradicular changes (maroon).
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anaerobes in predominance have been reported [25-28]. The gen-
eral stages of  disease progression can be described as the healthy 
tissue presents with inflammation that progresses to necrosis, in-
fection and finally tissue destruction occur [29]. Hence, periapical 
inflammation is a direct result from the interaction of  bacteria in 
the untreated infected root canal system and the host’s immune 

status.

In a study conducted previously, no association was found in age 
and presence of  periapical radiolucency or its size [30]. In the pre-
sent study, out of  829 cases, 129 cases presented with periapical 
changes. Out of  the age groups, a maximum of  28.8% of  cases 

Figure 5. Bar chart denotes the frequency distribution of  the nature of  the systemic health of  the patients who underwent 
endodontic therapy of  mandibular first molars as reported by the patient. The X-axis denotes the systemic health status 

and Y-axis denotes the number of  teeth indicated for RCT. No systemic illness was reported by 787 patients ( 94.9%) (pink) 
while 5.1% of  the patients that came upto 42 patients reported the presence and nature of  the systemic illness (blue).

Table 1. Association of  the presence of  periapical lesion with variables like age, gender, tooth type and nature of  systemic illness. Upon 
analysis, it can be seen that except that nature of  systemic health, all the other factors have not got a significant association between the 

presence/absence of  periapical lesions and the factor studied.

Variable
Status of  Periapical Region

Chi-Square 
test valuePeriapical lesion 

not appreciated
Periapical lesion 

appreciated

Age of  the patient

18-30 315 97

0.478
31-40 162 44
41-50 103 35
>51 51 22

Gender of  the 
Patient

Male 327 118
0.056

Female 304 80
Mandibular right molar 328 91

0.139
Tooth of  interest Mandibular left molar 303 107

No systemic illness 605 182 0.027
Nature of  systemic 
health as reported 

by the patient

Systemic illness and its 
nature reported by the 

patient
26 16

Figure 6. Bar chart showing the correlation between the nature of  systemic health and presence/absence of  periapical le-
sion. X-axis denotes the nature of  systemic health of  the patients in whom endodontic therapy was performed and Y-axis 

denotes the number of  teeth indicated for RCT. Teeth with no periapical changes (green) and teeth with periapical changes 
(maroon).The patients who reported systemic illness are more prone to development of  periapical lesions. A majority of  the 
patients who did not report systemic illness did not develop periapical lesions as well. This is a significant finding as p value 

= 0.027,Chi-Square test p<0.05).
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(97 cases) were found in the age group of  18-30 years [Table 1].

In a study conducted by Sousa et al., a higher percentage of  teeth 
with apical periodontitis belonged to the gender of  males [31]. 
Similar results have been found in the present study, however they 
weren’t of  statistical significance. Out of  198 cases that presented 
with a periapical lesion; 59.5% of  cases were males while 40.4% 
were female patients. However, another study presented with a 
contradictory result [32] where females were found to have more 
periapical radiolucencies.

The systemic health and its connection with oral chronic inflam-
matory diseases like periodontal disease or endodontic infection 
of  periapical regions (aka apical periodontitis) have been studied 
thoroughly through the years. There seems to be an established 
connection between the periodontal disease and apical periodon-
titis as both are chronic infections of  the oral cavity with gram 
negative bacteria is abundance and local rise of  inflammatory me-
diators which are also associated with systemic diseases [33]. For 
instance, matrix metalloproteinase-3 (MMP-3) is proven to play 
an essential role in pulpal tissue inflammation, destruction, devel-
opment of  periapical lesions, remodeling and resorption of  bone 
and healing responses [34]. 

Number of  studies have been performed to evaluate the effect of  
diabetes mellitus and apical periodontitis, the first human study 
as done by Bender in 1963 [35]. A critical review by Tiburcio et 
al found the data inconclusive as among the human trials both 
significant and insignificant association was reported by the au-
thors [36]. Human studies where a significant association between 
the presence, size, healing of  apical periodontitis and periapical 
radiolucency and success of  the endodontic therapy with diabetes 
mellitus were found [37-44]. However, no significant association 
has been reported as well [45-47]. Another systematic literature 
review concluded in the similar fashion indicating the association 
of  diabetes mellitus and apical periodontitis to be controversial or 
rather a mere coincidence [48]. 

The association of  hypertension and prevalence of  apical peri-
odontitis has been negated [49, 50]. Contrary to this, an increased 
appearance of  radiolucent regions is hypertensive patients has 
been reported too [51, 52]. In the present study, a significance was 
found as out of  42 patients who reported with systemic illness 
nearly 40% of  the patients presented with changes in periapical 
region, a p value of  <0.05 (Chi-square test). 

The limitations of  the current study was limited sampling, small 
sample size, 2-D radiographic technique and failure to measure 
the size of  the periapical changes. Though the connection be-
tween systemic health conditions cannot be proven with utmost 
certainty, it cannot be completely denied as well. Hence, more 
clinical studies on a larger scale need to be performed worldwide 
such that the association of  periapical changes with systemic ill-
ness and other demographic details be confirmed or denied con-
firmedly.

Conclusion

Within the limitations of  the study, the association of  the presence 
of  periapical lesion with endodontic therapy is not significant in 
mandibular molars. It can be concluded that systemic health of  

the patient has an effect on the changes in the periapical tissues. 
The healing response and prognosis of  the endodontic therapy 
depends on not only the treatment protocol adopted and materi-
als used, but also upon the general health status of  the patient.

Clinical Significance

The status of  systemic health of  a patient along with demograph-
ic factors like age and gender have certainly influenced the heal-
ing process in humans. The association of  these factors with the 
periapical inflammation and infection can thus help in formula-
tion of  a better clinical protocol that shall ensure the success of  
endodontic therapies in the long run. It will also help as an indica-
tor that shall help in evaluating the success and survival rates of  
endodontic therapies in a general population.
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