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Abstract: Root Canal treatment is a conservative treatment aimed at preserving a functional tooth 

for long periods with prevention/ treatment of pulp and periapical lesions to avoid caries and 

maintain it in situ. The objective of our study was to assess and delineate the degree of tooth 

resistance to fracture following the completion of root canal treatment. 95 patients between the ages 

of 25 and 55 years who underwent root canal treatment through root filling were recruited. The 

duration of the study ranged from one year, ranged ranged from January 14, 2022, to March 17, 2023, 

and patient data were collected from dental clinics in Baghdad, Iraq. In achieve of study’s aim, we 

evaluated the intensity of pain and the level of fracture resistance of the teeth in terms of mild, 

moderate, and severe after the root canal treatment procedure. Our findings shown that patients 

with ages (25 - 35) years were the most class which, include 45 cases; males had 57 cases and females 

had 38 cases; smokers were 56 cases, and tooth pain was the most symptoms prevalent in the 

patients, which include 74 cases, molar had 40 cases, which it was most common included within 

tooth types and location included maxilla had 57 cases, and mandibula had 38 cases, noncaries had 

38 cases while primary caries 30 cases, the success rate of root filling procedure was 94.74% and the 

failure rate was 5.26%, where the degree of resistance of teeth to fracture classified into mild with 3 

cases, moderate with 5 cases, and severe with 2 cases. The current study indicates that root canal 

treatment is an essential and crucial procedure to treat patients' dental caries, provides pain relief, 

and achieve the overall optimal health of patients. 

Keywords: Endodontic treatment, Root Canal treatment, VAS scale, Caries, Symptoms, 

Complications 

1. Introduction 

Endodontics is a conservative dental treatment with the goal to maintain a functional 

tooth through avoiding or treating damage to the pulp and surrounding tissues in order 

to avoid tooth caries [1, 2]. It involves three equally important phases: canal preparation, 

microbiological control, and filling. The initial stage in the therapeutic process is the crea-

tion of the access cavity, which plays a crucial role in eradicating pulp as well as periapical 

infection [3 – 5]. 
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The initial step in endodontic treatment is the access and chamber opening, which 

plays an important part in determining the overall outcome of the procedure. This step 

primarily involves creating an opening in the crown of the tooth, allowing unrestricted 

access for instruments to reach the pulp chamber [6, 7]. It is necessary to ensure proper 

cleansing as well as disinfection for the pulp chamber and canals, removal of any organic 

debris within the canals, preservation of the healthy dental structure, and elimination of 

any infected coronal structure. Additionally, accurate localization of the canals is impera-

tive for successful treatment [8 – 11]. 

Improper preparation of the access can result in errors during subsequent treatment 

along with, ultimately lead to treatment failure. One common error during access prepa-

ration is the removal of both decayed as well as healthy dental structures, as well as defec-

tive restorations, which weaken the coronal structure [12, 13]. 

Minimally invasive endodontics focuses on reducing the removal of dental hard tis-

sues and preserving them. Dentists treating endodontic diseases must possess the 

knowledge and ability to work in a constrained environment within the pulp chamber [14]. 

These skills encompass utilizing innovative instruments and solutions for efficiently 

cleaning the dental system, using cutting-edge dental imaging techniques and computer 

software to improve the precision of root canal procedures, utilizing magnification as well 

as lighting for examining the pulp space and implementing new materials to enhance the 

long-term prognosis and preservation of natural teeth. In contemporary times, there are 

several variations of endodontic accesses. In this study, we will focus on two specific ap-

proaches employed in the preparation of the access: the conventional access as well as con-

servative endodontic approach [15 – 18]. 

Traditional endodontic access prioritizes a direct and unobstructed path to the root 

canals, which enhances the efficiency of the mechanical preparation and minimizes proce-

dural mistakes. One concern with traditional access methods is the removal of tooth struc-

ture, which can weaken the tooth and make it more prone to fractures when under pres-

sure. The latest development in this area is a minimalist approach to access design, which 

aims to preserve more of the dentin and optimize the interface between endodontic and 

restorative treatments [19 – 24]. 

 

2. Patients and Methods 

A cross-sectional study was designed for patients who underwent root canal treat-

ment, which included 95 patients whose ages ranged from 25 to 55 years. Patient data was 

collected from dental clinics stationed in Baghdad, Iraq, and the study period ranged from 

January 14, 2022, to March 17, 2023. The basic data included all of the demographic factors 

that include age, gender, smoking, symptoms, type of caries, etc., in addition to the severity 

of pain and its cause. 

We conducted a comprehensive diagnosis of the medical and endodontic conditions 

of the participants who had undergone root canal treatment prior to the procedure, deter-

mined the fracture resistance of the teeth through radiographic imaging, and determined 

the extent of tooth material loss, which was divided into four categories: none, minor (less 

than one-third of the crown of the tooth), medium (more than one-third of the tooth 

crown), and large (one-third of the crown of the tooth), as well as the type of tooth, the 

location of the tooth, the degrees of tooth decay, the type of restoration, and the previous 

restoration. Moreover, the treatment was carried out by diagnosing the patients as well as 

carefully examining all the teeth, which helped in determining the appropriate operation, 

such as total root filling. 

In addition, the patients' failure and success rates of the procedure were recorded, 

which greatly affect the extent of the hardness of the teeth during the follow-up period, 
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which lasted for one year. Also, the patient's pain scores were evaluated after treatment, 

which determined the severity of the pain and its effect on the participants after the root 

canal procedure through root filling, which ranged between 0 - 10, where zero represents 

no pain while 10 represents the severe degree of pain. The complication rate was deter-

mined, and the most common factors that affected tooth resistance were recorded for all 

patients. The degree of tooth resistance to the fracture scale was evaluated for patients after 

root canal treatment through the Mohs scale, which ranged from 0 to 10 and was classified 

as light (low level of resistance), moderate (moderate resistance to fracture), and severe 

(extreme resistance to fracture), where 1 represents the softest, while 10 represents the 

hardest. In addition, our study determined success and failure criteria, where success cri-

teria show there is no clinical symptoms or pain as well as exists of excessive mobility and 

swelling, while failure criteria show happening failure of root canal treatment procedure 

such as there is pain, swelling, or continued tooth caries, tooth fracture, and tooth resorp-

tion. 

The patient data and findings were documented utilizing SPSS version 22.0. Cate-

gorical variables are quantified by numerical values along with percentages, whereas con-

stant variables are described by their standard deviation, mean, median, minimum, as well 

as maximum values. Research employing multivariable logistic regression was done. The 

variables were chosen using a backward stepwise selection of models’ procedure, in which 

relevant preoperative factors were taken into account, and age and sex were included at 

each stage in the selection process. 

 

 

3. Results 

Table 1. Identify demographic and baseline characteristics of patients 

Characteristics Number of cases [n = 95] Percentage [%] 

Age   

25 – 35 45 47.37% 

36 – 45 36 37.89% 

46 - 55 14 14.74% 

Sex   

Male 57 60.0% 

Female 38 40.0% 

BMI, Kg/m2   

Underweight 33 34.74% 
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Normal weight 24 25.26% 

Overweight 22 23.16% 

Obesity 16 16.84% 

Smoking status   

Yes 56 58.95% 

No 39 41.05% 

Previously root canal   

Yes 22 23.16% 

No 73 76.84% 

Education status   

Primary 20 21.05% 

Secondary 27 28.42% 

College/university 48 50.53% 

Employment status   

Yes 62 65.26% 

No 33 34.74% 

Income status, $   

< 700 43 45.26% 

700 - 1000 35 36.84% 

> 1000 17 17.89% 
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Figure 1. Enrol common symptoms prevalent in the patients 

 

A. Tooth type 
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B. Tooth location 

 

C. Tooth substance loss 
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D. Dental caries 

 

Figure 2. Distribution diagnoses findings on patients in terms of tooth type, tooth location, 

tooth substance loss, and dental caries 

 

Table 2. Identify preoperative parameters related to dental caries of patients 

Variables Number of patients [95] Percentage [%] 

Previous restoration   

No restoration 8 8.42% 
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Number of restored surfaces   
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No previous root filling 72 75.79% 
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Necrotic pulp with AP 31 32.63% 

Other reasons 10 10.53% 

 

Table 3. Determine the success and failure rate at patients during follow–up since con-

ducting root canal treatment procedure 

Items Number of patients [n = 95] Percentage [%] 

Success rate 90 94.74% 

Failure rate 5 5.26% 

 

Table 4. Assessment of pain intensity for patients in comparison between before and after 

root canal treatment using the VAS scale 

Scores Before After 

 N [n = 95] P [%] N [n =95] P [%] 

Non [0] 8 8.42% 86 90.53% 

Mild [2 – 4] 14 14.74% 5 5.26% 

Moderate [5 – 7] 30 31.58% 3 3.16% 

Severe [8 – 10] 43 45.26% 1 1.05% 

 

Table 5. Enrol post-operative complications affected on patients during the follow–up pe-

riod 

Complications Number of cases [n = 95] Percentage [%] 

Infection 7 7.37% 

Abscess formation 4 4.21% 

Pain 3 3.16% 

Swelling 2 2.11% 
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Damage to surrounding teeth 0 0.0% 

Total 16 16.84% 

 

Table 6. Assessment of degree of resistance of teeth to fracture for patients after root canal 

treatment by Mohs scale 

Scores Number of cases [n = 95] Percentage [%] 

Mild (lower level of resistance), [0 – 4] 3 3.16% 

Moderate (moderate fracture resistance), [5-7] 5 5.26% 

Severe (severe fracture resistance), [8-10] 87 91.58% 

 

Table 7. A conducting multivariate logistic regression analysis of risk factors affected on 

patients who underwent root canal treatment within follow–up 

 Multivariate logistic regression analysis 

Variables OR CI 95 % P - value 

Age 2.102 1.06 – 4.54 0.104 

Gender 0.86 0.55 – 2.86 0.68 

Type of Tooth 1.34 0.46 – 3.92 0.60 

Smoking 0.36 0.11 – 0.88 0.12 

Restored surfaces 0.93 0.76 – 1.84 0.65 

Dental caries 1.23 0.35 – 4.06 0.65 

Pain intensity 0.73 0.40 – 2.08 0.97 

Symptoms 0.81 0.31 – 5.38 0.45 
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4. Discussion 

Our results shown that people with ages 36 – 45 years had the most class who un-

derwent root canal treatment, which includes 36 cases, where males were 60% cases, and 

females were 40%, smokers were 58.95% of total cases, which it the one of the most factor 

lead to caries. 

The most common signs or symptoms were tooth pain included 74 cases, minor 

bleeding included 60 cases, and persistent bad taste in the mouth included 58 cases. Molar 

tooth was the most prevalent type of tooth had prevalent which had 40 cases, maxilla had 

57 cases, and mandibula had 38 cases, whereas dental caries were classified into non‐cari‐

ous with 10 cases, primary with 27 cases, secondary with 36 cases, primary and secondary 

with 22 cases. 

The current findings before the root canal treatment procedure shown 90 cases got a 

success rate, while 5 cases with a failure rate, 45.26% of patients had severe pain with score 

ranged (8 - 10), while 90.53% of patients had no pain with 0 scores, the rate of complications 

had 16.84% of patients, where the most factors were infection with 7 cases, the resistance 

of teeth to fracture classified into mild (lower level of resistance), [1 – 4] had 3 cases, mod-

erate (moderate fracture resistance), [5 – 7] had 5 cases, and severe (severe fracture re-

sistance), [8 – 10] had 87 cases. 

The teeth are greatly affected by caries in terms of their strength, mostly due to its 

effect on the bond strength and mechanical integrity [25]. Research shows that caries-af-

fected dentin possesses lower micro shear bond strength than sound dentin, specifically 

for some adhesive systems, thus posing a risk of compromising restoration quality [26]. 

Moreover, research has shown that microbiological and pH-cycling methods that in-

duce caries led to lower micro tensile bond strength in primary teeth, which further high-

lights how seriously detrimental caries can be on dentin's structural integrity [27]. 

This makes it much worse and emphasizes the need for early measures to help avoid 

them and conservative approaches like resin infiltration to restore their mechanical quali-

ties and avoid fractures. Therefore, in addition to reducing their compressive strength, car-

ies also increase the chances of mechanical breakdown [28]. 

Root canal treatment (RCT) significantly enhances tooth resistance to fracture 

through effective filling procedures. Teeth filled with fillings showed the highest resistance 

against fractures compared to other methods, which means that proper obturation can en-

hance structural integrity considerably post-treatment. The role of fillings in strengthening 

teeth is important as evidenced in various studies on different types of materials and tech-

niques used. It was found that metal granulate fillings with a bonding layer were able to 

provide more strength and resistance to abrasion; hence, they can be used in areas of high 

stress within the mouth [29 – 31]. 

Furthermore, the dental filling composition, especially the combination of polymer-

izable monomers and inorganic fillers, has promoted improved mechanical strength and 

durability because smaller particles fill up gaps between bigger ones, thereby enhancing 

the general integrity [32]. While it is true that the filling technique has great effects on the 

compressive strength of the fillings, however layering and curing methods are crucial in 

attaining the desirable mechanical properties. Looking at some previous studies, certain 

filling materials, such as ones that have cotton underdressing, can lower the strength, 

which adds significance to the choice of materials and how we apply them to teeth. Thus, 

overall, if fillings will actually lead to an increase in a tooth’s resistance is largely deter‐

mined by their composition, application method, and particular materials used [33,34]. 

Furthermore, it has been established that the application of fiber-reinforced compo-

sites and Amalgam during restorative procedures increases their resistance to breakage 

more effectively than traditional materials, addressing the weaknesses caused by endo-

dontic treatment [35 – 37]. 
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5. Conclusion 

Recent findings indicate that the root canal treatment procedure is highly effective 

in minimizing pain, preventing severe infections, and managing dental health by reducing 

the probability of complications or inflammation that can adversely impact other systems 

in the body, thereby safeguarding systemic health and sustaining overall oral well-being. 

In addition, we found that root canal treatment largely helps to prevent cracks, thereby 

making it necessary to choose the most appropriate way to restore teeth after treatment. In 

general, consequently, restoratives are very important in increasing the life span and re-

sistance to wear of endodontically treated teeth, thereby controlling, in turn, risks of break-

age. 
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