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                                                    ABSTRACT 

The Relationship between Endodontic Case Complexity and 

Treatment Outcomes 

Hessa Mohammed Ali Fezai, DDS 

Supervisor: Professor Samira Al-Salehi 

Introduction 

The primary goal of endodontic therapy is to prevent or heal apical periodontitis. Dental 

pulp has a complex internal anatomy, a thorough knowledge of both root and root canal 

morphology is, therefore, a fundamental prerequisite to help ensure optimal outcomes 

of root canal treatment. 

Aim 

The aim of this work is to correlate between endodontic case complexities and treatment 

quality outcomes. 

Materials and Methods 

 A total number of 349 radiographs of patients who had received endodontic treatment 

during the period (2012-2015) at Hamdan Bin Mohammed College of Dental Medicine-

Mohammed Bin Rashid University were selected. Unreadable radiographs due to 

technical errors, superimposed anatomical structures, and incomplete treatments were 

all excluded. From the original sample of 349, in total 51 radiographs were discarded. 

The final sample thus consisted of 298 root canal fillings of 211 patients treated by the 

endodontic residents.  
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All radiographs were individually evaluated following the American Association of 

Endodontic Case Difficulty Assessment Form.  Base on this, the technical quality of 

the root filling which depends on two main parameters density of the root filling and 

the distance between the end of the root filling and radiographic apex was evaluated for 

each individual case. 

Results 

The sample evaluated consisted of 53% of high, 35% of moderate and 12% of minimal 

difficulty cases. Adequate homogeneity of root canal fillings were found in 93% of the 

cases. This compared with 90% of cases with adequate length of root fillings. Thus 84% 

(0.93x0.90=0.84) of the cases were considered to have good quality endodontic work. 

There were statistically significant differences between the length of root canal filling 

and level of difficulty (p=0.016) but, no statistically significant difference between 

homogeneity of root canal filling and case difficulty (p=0.794).   

Conclusion 

The referral pattern (53% high and 35% moderate difficulty) indicates that Hamdan Bin 

Mohammed College of Dental Medicine is considered a secondary/tertiary referral 

centre. A high percentage (84%) of the cases treated were proved to be adequate in 

terms of length and homogeneity. There were statistically significant differences 

between length of root canal filling and case difficulty but, not between homogeneity 

and case difficulty.     
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CHAPTER ONE  

INTRODUCTION  

The primary goal of endodontic therapy is to prevent or heal apical periodontitis. A 

thorough knowledge of both root and root canal morphology is a fundamental 

prerequisite to help ensure optimal outcomes of root canal treatment.(1) From 

a biomechanical perspective this means cleaning, shaping, and disinfection that would 

allow for three-dimensional obturation of the root canal system.(2,3) This includes 

careful preoperative assessment and intraoperative care to identify the landmarks of 

normal morphology as well as any unusual anatomy of the root and root canal system. 

A good understanding of external and internal root anatomy will help to reduce the 

number of missed root canals during treatment, thus increasing the rate of favorable 

outcomes following root canal treatment.(4) However, the complexity of the root canal 

anatomy presents clinical challenges and difficulties that often jeopardize the primary 

goal of such therapy. (5,6) Knowledge of both normal and abnormal anatomy dictates 

the parameters of root canal therapy and can directly affect the probability of success. 

(7) Endodontic therapy should be preceded by a thorough knowledge of pulp chamber 

and root canal anatomy. Once this complex anatomy has been accessed, the outcome is 

directly related to the elimination and prevention of microbial contamination. (8) 
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1.1 Root Canal Anatomy 

The root canal anatomy of human teeth is complex and has been a source of immense 

research interest. As early as 1925 when Hess(9) studied the root canal anatomy by 

injecting Vulcanite resin into the root canals .Okumura(10) who stressed the advantages 

of dye injection and clearing of the teeth for studying the morphology and anatomy of 

root canals gave a simple root canal classification. Various techniques such as 

sectioning, radiography, dye penetration and clearing, post-treatment clinical 

examination to modern day cone beam computed tomography techniques have been 

used to study the root canal anatomy.(11–15)Similarly, various classifications for root 

canal morphology have been suggested by Okumura ,Weine et al. and Vertucci.(10,12,13) 

1.2 Components of The Root Canal System 

The entire space in the dentine of the tooth where the pulp is housed is called the pulp 

cavity. The outline corresponds to the external contour of the tooth. (16) However, 

factors such as physiologic aging, pathology and occlusion shape its size by the 

production of secondary and tertiary dentine and cementum. Nearly all root canals are 

curved particularly in a facial-lingual direction.(17) These curvatures may pose 

difficulties during the endodontic procedures because they are not evident on a standard 

two dimension radiograph. Normally more than one conventional radiograph (parallax 

views) are needed to help detect additional canals and unusual anatomical variations. 

A curvature may be a gradual curve of the entire canal or a sharp curvature near the 

apex. Double‘s-shaped’ canal curvatures can also occur.  
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1.3 Apical Region of The Root 

The classic concept of apical root anatomy is that there exist three anatomic and 

histologic landmarks namely the apical constriction (AC), the cemento-dentinal 

junction (CDJ) and the apical foramen (AF). (10)The anatomy of the root apex as 

described by Kuttler (18)shows the root canal tapering from the canal orifices to the AC 

which is generally 0.5–1.5mm inside the AF. It is considered to be the part of the root 

canal with the smallest diameter. It is the reference point most often used by dentists as 

the apical termination of shaping, cleaning and obturation procedures. The CDJ is the 

point in the canal where cementum meets dentine. (10) It is the point where pulp tissue 

ends and periodontal tissues begin. Its location in the root canal is highly variable. The 

mean distance between the major and minor diameters has been determined to be 

0.5mm in a young person and 0.67mm an older individual.(19) The increased length in 

older individuals is due to the increased buildup of cementum. Cementum reached the 

same level on all canal walls only 5% of the time. The greatest extension generally 

occurred on the concave side of the canal curvature. This variability reconfirmed that 

the CDJ and AC are generally not the same area and that the CDJ should be considered 

just a point at which two histologic tissues meet within the root canal.(20) 

1.4 Root Canal Treatment 

Endodontic treatment is primarily the combination of chemo-mechanically preparation 

of the root canal space to facilitate the placement of a biocompatible material that seals 

the canal throughout its entire length. Ultimately the purpose is to remove 

microorganisms and provide a good quality three dimensional obturation .(2,3) 

Preparation of the root canal system is recognized as being one of the most important 

stages in root canal treatment.(3,21) It includes the removal of vital and necrotic tissues 
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from the root canal system, along with infected root dentine and, in cases of 

retreatment, the removal of metallic and non-metallic obstacles. It aims to prepare the 

canal space to facilitate disinfection by irrigants and medicaments. Thus, canal 

preparation is the essential phase that eliminates infection. Prevention of reinfection is 

then achieved through the provision of a fluid-tight root canal filling and a coronal 

restoration. Although mechanical preparation and chemical disinfection cannot be 

considered separately and are commonly referred to as chemo-mechanical or 

biomechanical preparation.(22) 

Schilder (3) described five design objectives: 

1. Continuously tapering funnel from the apex to the access cavity. 

2. Cross-sectional diameter should be narrower at every point apically. 

3. The root canal preparation should flow with the shape of the original 

canal. 

4. The apical foramen should remain in its original position. 

5. The apical opening should be kept as small as practical. 

And four biologic objectives: 

1. Confinement of instrumentation to the roots themselves. 

2. No forcing of necrotic debris beyond the foramen. 

3. Removal of all tissue from the root canal space. 

4.  Creation of sufficient space for intra-canal medicaments. 

The final objective of endodontic procedures should be the total obturation of the root 

canal space. One of the controversial debates regarding root canal therapy is the limit 

of instrumentation and final obturation. The great majority of studies confirm the 
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practice of staying short of the apex along with a homogeneous obturation to obtain the 

highest success rate of 90-94%.(23) 

Many studies (Weine (24) Kuttler's (18)  and Ingle(25)) have stated that obturation should 

terminate 0.5 to 1 mm short of the radiographic apex which corresponds to the 

narrowest diameter of the apical foramen located at CDJ.This, thus, avoids over 

instrumentation which can lead to displacement of toxins in to the periapical tissues and 

overfilling.(18,24,25) 

 1.5 Classification of Root Canal Treatment Complexity  

In order to improve the success rate of root canal treatment in general dental practice, 

the referral of difficult cases to dentists with advanced knowledge and training in 

endodontics should be made possible for the benefit of patients.(26–28) General Dental 

Practitioners (GDPs) must, therefore, be able to judge the difficulty of the endodontic 

case. A study has reported that 20% of general dentists refer all endodontic cases to 

endodontists, and another 20% never refer endodontic cases. The remaining 60% of 

general dentists selectively assess what cases to treat and to refer.(29) 

Falcon et al.(30) have described the development of an index of restorative dental 

treatment need. With this index, which also comprised the components of need and 

priority for treatment, clinicians determined levels of complexity of treatment for 

endodontics, periodontics, and fixed and removable prosthodontics. The authors found 

that the treatment complexity component was a practical tool capable of being used by 

a range of dentists (Figure1). 
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Figure 1: Restorative Index of Treatment Need  
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The American Association of Endodontists (AAE) has published a complexity index(31) 

based broadly on patient, diagnostic and treatment considerations. Risk is related on a 

numeric scale to the degree of complexity as average, high or extreme risk. Those 

conditions present in the minimal difficulty were assigned a value of 1 point, moderate 

difficulty a value of 2 points. Furthermore, the conditions located in the high difficulty 

column were given a point value of 5. At the completion of the evaluation of each case, 

the sum of the point value of all conditions applicable compared to the 

recommendations given by the AAE. Based on the numerical value, dental students are 

able to determine whether the case is to be treated or referred. Though this system is 

widely advocated and forms part of the guidelines issued by the AAE, there appear to 

be only a few reports on its use in the literature .(37) The AAE Case Difficulty 

Assessment Form was introduced to assist in case selection in an educational setting 

(Figure2). 

The Endodontic Department of the University of California, San Francisco, has 

developed a similar tool for assessing endodontic cases for undergraduate care. This 

case- selection system, which has been used for several years, is recommended for use 

in general dental practice to provide a method for assessing whether to treat or to 

refer(33) (Figure3). 

The Canadian Academy of Endodontics (CAE) has also produced a complexity index 

(34) which provides a numerical value to quantify complexity based on the level of risk 

assigned (Figure4). Similarly the Dutch Endodontic Treatment Index (DETI) (35) 

comprises a short screening list to assess the risks and difficulty of root canal treatment. 

This assessment is summarised in (Figures 5 and 6). 
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Figure 2: American Association of Endodontists Case Difficulty Assessment Form 

and Guidelines 
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Figure 3: American Association of Endodontists Case Difficulty Assessment Form 

Educator Guide 
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Figure 4: Canadian Academy of Endodontics Case Classification According to the 

Degrees of Difficulty and Risk 
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Figure 5: Dutch Endodontic Treatment Index  
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Figure 6: Endodontic Treatment Classification  
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 Interestingly, in the UK root canal treatment accounted for approximately 18% of the 

total number of dento-legal claims in a five-year sample of completed cases between 

1996 and 2001.(36)Thus, there are substantial medico-legal implications for dentists 

undertaking complex treatment that is beyond their competence. 

A study carried out to evaluate the reproducibility of the Restorative Index of 

Treatment Need (RIOTN) system for grading the complexity of root canal treatment, 

concluded that the RIOTN system of grading the complexity of root canal treatment 

was incomplete; with moderate to poor reproducibility.(32) The complexity indices in 

use by the AAE, CAE and the Dutch ETC all have one thing in common: the ability to 

assign a cumulative numerical value, which increases with the degree of complexity. 

However, the RIOTN lacks the ability to provide a cumulative score. The CAE, ETC 

and AAE are less ambiguous in assessment of canal negotiability because they base 

their assessment of the canal on radiographic visibility only.(32)Grading complexity all 

define various aspects of root morphology further and score them appropriately based 

on the risk assessment and the RIOTN provides an unclear interpretation of 

‘coordinated medical history’.(32)The AAE, CAE and ETC all use the ASA11 

(American Association of Anaesthesiology) classification which quantifies the degree 

of risk with regards to the medical history. A study done to analyse the specific 

influence of root canal anatomy on the accessibility of working length during root 

canal therapy, demonstrated , perhaps not surprisingly that posterior teeth, due to 

complex morphology, significantly influenced the working length accessibility 

compared to the canal morphology of anterior teeth (success rate of 93.43% versus 

84.43%) in a single-factor model.(37)A further series of studies carried out over 4-6 

years(38–41) revealed that certain factors influenced successful endodontic outcomes 
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such as absence of periapical radiolucency ,single rooted teeth , techniques used and 

absence of intraoperative complications i.e. endodontic mishaps. 

1.6 Effect of Intraoperative Factors 

The use of rubber dam is fundamental in endodontic treatment. As well as preventing 

inhalation and swallowing of endodontic solutions and instruments, it provides an 

aseptic environment. (42)With regards to mechanical preparation it seems likely that 

there is a small correlation between increased success rate and smaller apical size of 

preparation.(43)Current literature shows that the apical extent of root fillings should 

extend to within 0–2 mm of the radiographic apex .A recent meta analyses carried out 

by Ng et al,(44) Showed that ‘flush’ obturations resulted in the highest success rate. This 

could be due to decreasing the tendency for foreign body reactions and proliferation of 

bacteria apically which can have a negative effect on endodontic outcomes.(44) 

In the same study it was found that voids decreased the success rate of root canal 

treatment. In two similar studies (45,46) it was also found that teeth with flush root fillings 

were associated with a significantly higher survival probability than those with short 

root fillings. The results from these studies on overextended root fillings were, however, 

inconclusive due to lack of data. The studies also revealed heterogeneity of obturation 

on tooth survival are inconsistent. Obturation with voids had no significance on tooth 

survival (which was an opposite finding to Ng et al.(44)). For teeth with voids the 5 and 
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10 year survival were reported to be 85% and 62% respectively. For those without voids 

the survival rate was very similar at 86% and 68% respectively.(47,48)  

Root canals treatments deemed unsatisfactory radiographically appears to exhibit lower 

success rates.(44,46,49)Unfortunately, many of the studies related to radiographic 

examination are subjective.(50–52) Technical quality of root fillings in an adult Swedish 

population(51)showed that more than 60% of the root-filled teeth were inadequately 

sealed. The defect most commonly found was incomplete obturation of the root canal. 

Periapical lesions were observed in 31% of the root filled teeth. In teeth with completely 

obturated root canals, only 7% had a periapical lesion, as compared to 45% of the teeth 

with inadequately sealed root canals. While technical quality of root canal treatment in 

a Taiwan population(52)showed approximately 70% of the teeth receiving RCT were 

either of inadequate filling length or sealing density. In that study, periapical lesions 

associated with teeth with RCT were not assessed because the periapical radiographs 

were submitted from different institutions without a standardized radiographic 

technique. The frequency of teeth with good quality endodontic work in anterior teeth 

(40.4%) or in premolars (33%) was significantly greater than that (18.4%) in molars (P 

< 0.001). In general, anterior teeth or premolars have larger, straighter and fewer root 

canals than molars. Therefore, technically, anterior and premolar teeth are easier to treat 

than a molar, and a higher technical quality of root canal treatment can be expected. 

Petersson et al.(51)found that the percentage of teeth with complete obturation of the 

root canal without overfilling was 47% for premolars and18% for molars.  

The influence of coronal versus apical seal has been reported in the literature (53,54) with 

regards to loss of coronal seal it has been shown to lead to an increased risk of root 

canal failure.(53)In a recent meta-analysis.(54), however, no significant difference in 
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healing was found between inadequate apical and coronal seal. Several authors have 

described the importance of apical leakage on the treatment outcome of root-canal 

treatment. (27,50,55) Apical leakage is still considered as a factor in the failure of 

endodontic treatment, but in recent years, more attention has been paid to coronal 

leakage.(53,54)Recent endodontic epidemiological studies carried out in different 

population groups report a high prevalence of apical periodontitis (AP) in connection 

with root filled teeth ranging from 16 to 65%.(27,50,55,56)The importance of a good 

coronal restoration, as well as good apical seal should be emphasized as the technical 

quality of both influence the periapical status.(56)  

 1.7 Effect of Operator Skill on Endodontic Outcomes 

Operator skill and experience have been shown to influence the outcome of endodontic 

treatments.(57–59)A study carried out in Brazil to evaluate radiographic quality of root 

canal fillings performed in a postgraduate program in Endodontics(57) aimed to evaluate 

the quality of 1,347 root fillings performed by postgraduate students in Endodontics 

according to 3 radiographic quality parameters. These parameters included apical 

extension, taper and homogeneity. The results showed 51.7%, 41.5% and 6.8% of 

perfect filling, satisfactory filling, and deficient filling, respectively. In a further 

study(59)carried out to evaluate the radiographic technical outcome of root canal filling 

provided by undergraduate students, it was found that 55% of root fillings were 

acceptable, the best outcomes were found to be predictably with anterior teeth 71% and 

the worst outcome with molar teeth 39%. In a similar study(49)carried out in a dental 

school setting it revealed that most of the good quality endodontic work was found in 

relation to anterior teeth (90.1%),whereas, the lowest were in molar teeth (46.6%) for 

both first and second clinical year undergraduate dental students (P<.001).With regard 
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to technical quality of endodontic treatment carried out by Endodontic specialists, a 

study in Australia revealed(58)that the technical standard was high. Final obturations of 

1351 canals (100 patients) treated by 6 Endodontic specialists were assessed 

radiographically. The percentage of obturations within less than 1mm of the 

radiographic apex was 74% and 86.1% of the cases were deemed to have homogenous 

obturations. 
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1.8 Purpose Statement    

 To classify the endodontic difficulties (AAE classification- Appendix I) of all 

cases presented at the postgraduate endodontic clinic at Hamdan Bin 

Mohammed College of Dental Medicine-Mohammed Bin Rashid University 

(HBMCDM-MBRU) over a period of 3 years. 

 To determine the association, if any, between endodontic case difficulty and 

technical outcome. 

 To test the null hypothesis that there is no difference between endodontic case 

difficulty and technical outcome (p˂0.05). 
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CHAPTER TWO 

Materials and Methods 

This is a retrospective study to determine the relationship between endodontic case 

difficulty and treatment outcomes. For this purpose, 349 radiographs of patients who 

had received endodontic treatment during the period (2012-2015) at (HBMCDM-

MBRU) were retrieved from MBRU data base. These represented all the radiographs 

taken during that period (partly Boston University and partly Hamdan bin Mohammed 

college of Dental Medicine). Unreadable radiographs due to technical errors, 

superimposed anatomical structures, and incomplete treatments were all excluded. 

From the original sample a total of 51 radiographs were discarded. The final sample 

thus consisted of 298 root canal fillings of 211 patients. All the patients were treated by 

endodontic residents.  

The radiographs were individually evaluated in accordance with AAE Endodontic Case 

Difficulty Assessment Form .These included patient consideration, diagnostic and 

treatment consideration, trauma history, endodontic treatment history and Periodontal-

Endodontic Condition. The relevant data obtained for the cases were appropriately 

categorized as minimal difficulty, moderate difficulty and high difficulty, Appendix 1 

 2.1 Difficulty Categories 

The selected sample (n=298) were divided into categories minimal, moderate and high 

difficulty. In order to perform this, two guidelines widely in use (AAE and RIOTN) 

were separately assessed using the Agree II tool (see Appendix II). (60) 
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Agree II assesses guidelines across 6 domains which are: 

1. Scope and purpose 

2. Stakeholder involvement 

3. Rigour of development 

4. Clarity of presentation 

5. Applicability 

6. Editorial independence 

Of the two guidelines assessed, the AAE was eventually selected for this work (Figure 

2). Additionally, thirty cases were randomly selected from the original sample of 298 

and assessed also using RIOTN. The result of these thirty cases are tabulated (Table 1). 

The corresponding outcomes using AAE guidelines are also shown on the same table. 
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Table 1: Classification of Case Difficulty/Complexity According to AAE and RIOTN       

                                       (Thirty Randomly Selected Cases)      

 

 

 

NO     Patientt ID       Tooth       AAE      RIOTN 

1 ALHBA001 12 1 1 

2 ALMAL008 21 1 1 

3 ALMSH007 25 1 1 

4 DUPEL000 22 1 1 

5 KAUBI000 24 1 1 

6 ALSRO002 14 1 1 

7 BALAH000 11 1 1 

8 GANEL000 13 1 1 

9 KAMJO000 14 1 1 

10 KHIAB000 35 1 1 

11 ELHOS000 24 2 2 

12 HAMSA005 45 2 2 

13 HAMSA005 16 2 2 

14 HAMSA005 21 2 1 

15 MANRE000 11 2 1 

16 RAHAS000 26 2 1 

17 SHAZA000 25 2 1 

18 SINSU001 45 2 1 

19 ZAIAD000 46 2 3 

20 YASMN000 45 3 2 

21 ELMAM000 45 3 3 

22 ALNEM000 15 3 1 

23 ABDAT001 45 3 3 

24 ABDSA009 24 3 2 

25 ALIHO000 22 3 3 

26 AMIMO000 21 3 3 

27 ATTJI000 45 3 3 

28 ALCRO000 36 3 3 

29 IBRKH002 11 3 3 

30 FULAN000 37 3 1 
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2.1.1 Minimal Difficulty 

Preoperative condition indicates routine complexity (uncomplicated). These types of 

cases would exhibit only those factors listed in the minimal difficulty category. 

Achieving a predictable treatment outcome should be attainable by a competent 

practitioner with limited experience, see examples of such cases in Figures 7 and 8. 

2.1.2 Moderate Difficulty 

Preoperative condition is complicated, exhibiting one or more patient or treatment 

factors listed in the moderate difficulty category. Achieving a predictable treatment 

outcome will be challenging and usually carried out by competent, experienced 

practitioner, see examples of such cases in Figures 9 and 10. 

2.1.3 High Difficulty  

Preoperative condition is exceptionally complicated, exhibiting several factors listed in 

the moderate difficulty category or at least one in the high difficulty category. 

Achieving a predictable treatment outcome will be challenging for even for the most 

experienced practitioner with an extensive history of favorable outcomes, see examples 

of such cases in Figures 11 and 12. 
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Figure 7: Minimal Difficulty Case 1  

Periapical radiograph, tooth #35. The root has evidence of distal caries. The root has 

no dramatic curvature and shows evidence of patent canal. 

 

 

 

 

 

 

Figure 8: Minimal Difficulty Case 2 

Periapical radiograph, tooth #22. The root has no dramatic curvature and shown 

evidence of patent canal. 
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Figure 9: Moderate Difficulty Case 1 

Periapical radiograph, tooth #11, reveals a normal pulp space. There is evidence of 

complicated crown fracture. 

 

 

 

 

 

 

Figure 10: Moderate Difficulty Case 2 

 Periapical radiograph, tooth #26, reveals a reduced pulp space and extensive coronal 

destruction. 
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Figure 11: High Difficulty Case 1 

Periapical radiograph, teeth #12, 11, 21 reveal previous nonsurgical endodontic 

treatment, with full coverage crowns. There is evidence of a periapical radiolucency 

in relation to #21. Posts are present in#12#11. 

 

 

 

 

 

 

 

Figure 12: High Difficulty Case 2 

Periapical radiograph, tooth #45, appears to have a patent canal and shows evidence 

of resorption in the coronal third of the canal. 
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2.2 Pilot Study 

Initially, a relatively small sample of 20 radiographs were randomly selected by the 

investigator as a pilot study to help determine the sample size for the study and, at the 

same time familiarize the investigator with AEE standards. The 20 cases were 

categorized into one of the three difficulties in accordance with AEE standards. The 

ratios of difficulties minimal: moderate: high in this sample of 20 were 0: 6: 14. ie. the 

majority were high difficulty which was not surprising in a secondary referral centre. 

Similarly all the cases n=298 were categorised and tabulated, representing all the raw 

data in this study. (Appendix I) 

This process was repeated after 3 months. The purpose of the time separation between 

the two assessments was aimed to minimize any risk of the observer giving an opinion 

that was contaminated by the memory of the previous viewing. 

Both intra and inter-observer kappa scores were calculated and, as it happens, found to 

be 0.90 in both cases. This high figure indicates a strong level of agreement, refer to 

(Table 2) for kappa scores.(61) 
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Table 2: Interpretation of Cohen’s Kappa 

Value of kappa Level of agreement  % of data that are reliable  

0-.20 None  0-4% 

.21-.39 Minimal  4-15% 

.40-.59 Weak  15-35% 

.60-.79 Moderate  36-63% 

.80-.90 Strong  64-81% 

Above .90 Almost perfect  82-100% 

 

2.3 Power Calculation  

A power calculation was carried out to determine the minimum sample size for this 

work which would allow meaningful statistical tests. The sample size used in any study 

should be large enough to have no less than an 80% probability of detecting an effect 

when there is an effect to be detected. The study, therefore, should have no more than 

a 20% probability of making a Type II error (β) and thus yielding a power (1- β) of 

larger than 80% .(62) 

The study by Bierenkrant et al.(58)yielded a figure of 74% for a satisfactory root canal 

filling. The corresponding figure from the pilot study carried out here was 82%. The 

smallest sample size for this study was calculated to be 219 (see details in Appendix III 

a).The actual sample size, as mentioned previously, was 298. This bigger sample size 

yields an enhanced power of 92% (see details Appendix III b) 
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2.4 Criteria for The Assessment of Root Canal Filling Quality   

The technical quality of the root filling depends on two main parameters (i) 

homogeneity of the root filling and (ii) distance between the end of the filling and 

radiographic apex, (Table 3). 

 Table 3: Technical Quality of The Root Filling  

 

A root canal with an acceptable filling length and a homogeneous root filling was 

defined as being good quality endodontic work (GQEW).A treated tooth was defined 

as having good quality endodontic work tooth (GQEW-T) when all its canals had a 

GQEW. Examples of quality of root canal fillings are show in Figure 13-17. 

 

 

Length of the root filling Homogeneity of the root filling 

Root filling terminating 0-2 mm from 

the radiographic apex (acceptable). 

Homogeneous root filling, good 

condensation, no voids visible 

(acceptable). 

Root filling terminating >2 mm from the 

radiographic apex (unacceptable). 

Inhomogeneous root filling, poor 

condensation, voids visible 

(unacceptable). 

Root filling extending beyond the 

radiographic apex (unacceptable). 

N/A 
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Figure 13: #25 Root Filling Terminating 0-2 mm from the Radiographic Apex 

(Acceptable) and Homogenous Root Filling 

 

Figure 14: #46 Root Filling Terminating >2 mm from the Radiographic Apex 

(Unacceptable) and Homogeneous Root Filling 
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Figure 15: #36 Root Filling Extending Beyond the Radiographic Apex (Unacceptable) 

and Homogenous Root Filling 

 

Figure 16: #16 Root Filling Terminating 0-2 mm from the Radiographic Apex 

(Acceptable) and Inhomogeneous Root Filling 
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Figure 17: #36 Root Filling Terminating >2 mm from the Radiographic Apex 

(Unacceptable), and Inhomogeneous Root Filling 

 

2.5 Statistical Test 

Chi square tests were applied to the data. Statistical Package for the Social Sciences 

(SPSS) version 20 was used to carry out the tests. 

2.6 Ethical Approval 

Ethical approval for this study was obtained from the Ethical Committee in HBMCDM-

MBRU on 9th September, 2015. (Appendix IV) 
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CHAPTER THREE 

RESULTS  

The raw data, exhibited in Table 4, show the average age of patients to be 41 with more 

male than female patients. The table also shows that of the 298 teeth, 143 teeth were 

molars. 

The case mix of the sample presented was predominantly that of high difficulty 

followed by moderate difficulty and only 12% of minimal difficulty. These figures were 

judges to be significant to separately present in a pie chart (Figure 18). As mentioned 

earlier, the sample was categorised into the three difficulties using the AAE standards.  

The raw data were also analysed according to gender and jaw (Table 5). There was 

understandably, no association between gender and case difficulty (p=0.083). 

Surprisingly, however, significant differences in case difficulty between maxillary and 

mandibular teeth and it would appear that the differences are associated with minimal 

difficulty cases (p=0.017). The technical outcome for the sample in terms of 

homogeneity and root filling length is displayed in the form of a pie chart (Figure 

19).The overwhelming majority 84% were homogeneity acceptable and length 

acceptable, which demonstrated the high quality treatment outcomes achieved at 

MBRU. Some of these findings (shown in Tables 6, 7 and 8) were statiscally significant 

(p˂0.05). In contrast, only around three cases (1%) were deemed unacceptable again in 

terms of homogeneity unacceptable and length terminating >2mm from the apex. There 

were no cases where homogeneity was unacceptable beyond the radiographic apex 

(0%) and thus could not be included in the pie chart. 



34 
 
 

 

In order to show the relationship between case difficulty and technical outcomes, the 

results were exhibited in a master bar chart in (Figure 20). The main feature of this 

figure is the very high acceptable outcome (homogeneity and length) for all three 

difficulties. The results demonstrate a resounding success for the college and excellent 

treatment provided. At the other extreme of the chart, the unacceptability (homogeneity 

unacceptable filling length beyond the radiographic apex) is zero and about 2% for 

homogeneity unacceptable and filling length terminates >2mm. 

The quality of endodontic treatment outcomes was also related to tooth type, 

radiographic appearance and endodontic treatment history (Table 9 a, b, c).There 

appeared to be significant statistical differences between a number of these variables 

and endodontic outcomes (p˂0.05).   
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Table 4:  Demographical Data  

Items  No (%) 

Gender 

Male  118 (55.9%) 

Female  93 (44.1%) 

Age 

Mean (SD) 41.12 (11.238) 

Tooth type 

Anterior  54 (18.12%) 

premolar  101 (33.89%) 

Molar  143(47.98%) 
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Figure 18: Case Difficulty Distribution of the Sample  

 

 

12%

35%

53%

Minimal difficulty Moderate difficulty High difficulty
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Table 5: Case Difficulty Distribution in Relation to Gender and Jaw  

 

 

Items  

 

 

Minimal 

difficulty  

 

 

Moderate 

difficulty  

 

 

High difficulty  

 

 

P-value 

 

Gender 

Male  27 (15.6%) 57 (32.9%) 89 (51.4%)  

 

0.083 

Female  9 (7.2%) 48 (38.4%) 68 (54.4%) 

 

Jaw 

Maxilla  26(72.2%) 60(57.1%) 74(47.1%)  

 

0.017 

Mandible  10(27.8%) 45(42.9%) 83(52.9%) 
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Figure 19: Technical Quality Outcomes 
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Figure 20: The Relation between Case Difficulty and Technical Outcomes 
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Table 6: Relation between Case Difficulty and Treatment Outcome 

Items  Homogeneity acceptable , 
length acceptable   

 
Others 

     
P-value 

Minimal difficulty  33(91.7) 3(8.3%)  
 
 
 
         0.031 Moderate difficulty 94(89.5%) 11(10.5%) 

High difficulty 124(79%) 33(21%) 

  

 

Table 7: Technical Outcomes in Relation to the Length of Obturation 

 

                         Outcomes 

 

 

Difficulty   

Adequate Length  Inadequate Length  P-value 

  

 

Minimal difficulty  

   

 

 

36(13.4%) 

 

 

0 

 

 

   

 

     0.016 
 

 

Moderate difficulty  

 

 

98(36.4%) 

 

 

7(24.1%) 

 

 

High difficulty  

 

 

135(50.2%) 

 

 

22(75.9%) 
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Table 8: Technical Outcomes in Relation to Homogeneity  

 

                        Outcomes 

 

 

Difficulty  

Adequate Homogeneity  Inadequate Homogeneity   P-value  

 

Minimal difficulty  

 

33(11.9%) 

 

3(14.3%) 

 

 

 

 

0.794 
 

Moderate difficulty  

 

99 (35.7%) 

 

6(28.6%) 

 

High difficulty  

 

145(52.3%) 

 

12(57.1%) 
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 Table 9: Relationship between Criteria of Case Difficulty and Treatment Outcome  

 

 

 

 

                                                                                   

Tooth Type      

 

Good 

Quality  

 

Improper 

Quality  

  

p-value 

Anterior/premolar 89.7%  10.3%   

 

 

.003 1st molar 72.2% 27.8% 

2nd molar 82.3% 17.7% 

                                                                                   

  Radiographic appearance of canal(s) 

Good 

Quality 

Improper 

Quality 

p-value 

Visible canal 86.6% 

  

13.4% 

  

 

 

 

.006 Reduce size of canal/pulp stone 76.4% 23.6% 

Canal(s) not visible 54.5% 45.5% 

                                                                                 

Endodontic Treatment History                       

Good 

Quality  

Improper 

Quality 

p-value 

No previous treatment 87.9%  12.1%   

 

 

 

.050 

Previous access without complication 78.1% 21.9% 

Previous access with complications/previous 

nonsurgical endodontic treatment completed 

76.9% 23.1% 

c 

a 

b 

c 

c 
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CHAPTER FOUR 

Discussion  

Endodontic cases normally present in one of three categories; minimal difficulty, 

moderated or high difficulty. The AAE guidelines for endodontic case difficulty were 

applied to categorize the patient sample used in this study. 

The minimal difficulty cases are often treated by General Dental Practitioners (GDPs). 

The medium and high difficulties cases are on the other hand often referred to 

secondary or tertiary referral centres such as (HBMCDM-MBRU). Centres such as 

HBMCDM provide not only the expertise /specialists needed to treat such cases but, 

also all the latest advanced instruments required for such treatments including for 

example, surgical microscopes, three dimensional imaging etc. which are essential for 

the successful outcome of complex endodontic cases.(63–65,67) 

Clearly, therefore, it is important from the outset for the clinician to be able to determine 

the complexity of a particular case, there are a number of reasons for this. The treating 

dentist, for example, needs to be able to assess the complexity of the case so that a 

realistic outcome/prognosis can be given to the patient. It is well documented in the 

literature that successful endodontic outcomes are dependent on many factors (1) 

including root canal morphology and presence of iatrogenic factors due to previous 

attempts at endodontic treatment. The success rates in endodontics, reported in the 

literature range from as low as 74% to as high as 92%.(38)Patients need to be made aware 

of the prognosis in order that he or she may give their informed consent. The patient 

thus may consent to endodontic treatment the tooth or opt for extraction of the tooth 

and placement of an implant.(66)Many endodontists are using Cone Beam Computed 
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Tomography (CBCT) in order to assess cases before commencing endodontic 

treatment.(65,67)An initial screening and categorizing of the cases will help in 

determining which of the cases require further investigation with CBCT as such cases  

involve a relatively high dose of radiation exposure. To put the dosage into perspective, 

five periapicals are equivalent to 0.001mSv and one small volume CBCT (4cm x 4cm) 

is equivalent to 0.01 mSv, which is an order of magnitude higher. 

The demographic data in Table 4 shows that there was no particular gender bias in the 

sample. The average age of the patients was 41 years. It is well known that endodontic 

treatment becomes progressively harder with increasing patient age due to many factors 

such as physiologic aging, pathology and reduction in the size of the pulp canal space 

due to production of secondary and tertiary dentine and cementum.(1) By the time 

patients reach their forties, the chances are that they are undergoing restorative 

maintenance including failure of restorations and endodontic retreatment not to mention 

the likelihood of associated complex medical histories. With average patient age of 41 

years, the above reinforces the assertion that the patient sample available for the training 

programme were challenging. It is also interesting to note that only 18% of the sample 

were anterior teeth. That said, a number of these were trauma cases (around 2%) which 

have associated problems such as resorption and obliterated canals which automatically 

fall into the high difficulty case mix.(68)    

Some centres such as UK, National Health Service (NHS) teaching hospital do not 

accept low difficulty cases, apart from a limited number for undergraduate student 

training, as they are overwhelmed with patient numbers and have lengthy waiting lists. 

Not to mention that many postgraduate teaching institutes in the UK restrict the training 
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programme to the moderate and high difficulty cases only. In this study, it was found 

that out of a sample of 298, 53% were of high difficulty and 35%of moderate difficulty 

leaving a mere 12% of minimal difficulty (see figure 18). This indicates that the training 

programme offered at MBRU is on a par with international standards /norms for 

Endodontic training. 

Examining Figure 19 for technical outcome reveals that 84% are acceptable on both 

counts of homogeneity and root filling length, which is a very good outcome and this 

was statistically significant (P=0.031)(Table 6). At the other extreme where both 

homogeneity and length are unacceptable, the corresponding figure was only 1%. The 

above figures underscore the high quality of work carried out at MBRU. Further, (Table 

7) shows that there is a statistically significant difference (P=0.016) across the three 

difficulties. In contrast, there were no significant differences (P=0.794) with regard to 

homogeneity (Table 8). During retreatment cases there are often previous endodontics 

mishaps such as blockage and ledges(40)which prevent instrumentation to full working 

length. There may also be damage to the apical constriction from previous shaping 

procedures, again contributing to an incorrect, usually in this situation, overextended 

obturation.(69) 

 It is clear that the clinical case difficulty classification system is sensitive to the index 

used in such classifications. With this in mind and to illustrate the matter further, a 

random sample of 30 were selected and classified using the RIOTN system and the 

results are shown in (Table 1). At a glance, a number of striking anomalies can be seen. 

Case numbers 22 and 30, for example, both of which classified high difficulty according 

to AAE are classified as complexity 1 according to the RIOTN. Investigating this 
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further, the differences occurred due to a history of complex signs and symptoms in 

case 22, and in case 30 due to position of the tooth, the presence of a multi surface 

restoration and the nature of the endodontic history. The chances are that such patients 

may be treated by GDPs in the UK whereas in America you would expect them to be 

referred to a specialist being classified as a high difficulty case with all the implications 

of such referrals. The percentage of satisfactory versus unsatisfactory treatments (Table 

9a) was highest for anterior /premolar teeth followed by second molars. The differences 

were statistically significant (p=0.03).That said, even in cases of first molars the 

percentage of satisfactory treatment were still above 70%. This again reflects the high 

standard of treatment being carried out by the postgraduate residents. With regard to 

radiographic assessment of the pulp space on the preoperative radiograph (Table 9b), 

understandably where canals were not visible would result in a substantial reduction in 

satisfactory success rate (87% when canals are visible versus 55% when canals are not 

visible). Again this was statistically significant (p=0.006). In contrast to the above 

trends, there were not much differences in success rate (p=0.05) between primary 

treatment and cases which had been accessed previously (88% versus 77% satisfactory 

outcome). 
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CHAPTER FIVE 

Conclusions   

The cases examined in this study were predominantly high followed by moderate 

difficulty cases. This indicates that HBMCDM-Endodontic Department is considered a 

centre for secondary and tertiary endodontic referrals, and meets the criteria for an 

accredited training centre. It is also clear from the results that a robust guideline should 

be used to categorise complexity cases as case difficulty determination is very sensitive 

to the guidelines used that will ultimately determine the care pathway for the patient. 

Guidelines need to be evidence based which can be easily verified using appraisal tools 

such as the one used in this study. 
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Appendix I: Excel Sheet- Raw Data of 298 Cases 
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Appendix II: Agree II Tool for Assessment of AAE and RIOTN Guidelines 

DOMAIN 1.  SCOPE AND PURPOSE 

1. The overall objective(s) of the guideline is (are) specifically described 

 

 

 

 

 

2. The health question(s) covered by the guideline is (are) specifically described 

 

 

3. The population (patients, public, etc.) to whom the guideline is meant to apply is specifically 

described 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments   
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Strongly Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

                                                    DOMAIN 2. STAKEHOLDER INVOLVEMENT 



72 
 
 

 

 

 

4. The guideline development group includes individuals from all relevant professional 

groups.    

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments American Association of Endodontic Guidelines are developed by 

specialist Endodontists although General Dental Practitioners may also use them 

 

 

 

 

 

 

 

5. The views and preferences of the target population (patients, public, etc.) have been 

sought 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments Does not apply to these guidelines   

 

 

 

6. The target users of the guideline are clearly defined 

1 

Strongly Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

 

DOMAIN 3. RIGOUR OF DEVELOPMENT 
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7. Systematic methods were used to search for evidence 

 

 

8. The criteria for selecting the evidence are clearly described 

 

 

9. The strengths and limitations of the body of evidence are clearly described 

 

 

 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

 

  

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 3. RIGOUR OF DEVELOPMENT continued 

 



74 
 
 

 

10. The methods for formulating the recommendations are clearly described 

 

 

11. The health benefits, side effects, and risks have been considered in formulating the 

recommendations 

 

 

12. There is an explicit link between the recommendations and the supporting evidence 

 

 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

 

  

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 3. RIGOUR OF DEVELOPMENT continued 
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13. The guideline has been externally reviewed by experts prior to its publication 

 

14. A procedure for updating the guideline is provided 

 

 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 4. CLARITY OF PRESENTATION 
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15. The recommendations are specific and unambiguous 

 

 

16. The different options for management of the condition or health issue are clearly 

presented 

 

 

 

17. Key recommendations are easily identifiable. 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments Sometimes difficult to differentiate between a moderate and high 

difficulty case 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 5. APPLICABILITY 
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18. The guideline describes facilitators and barriers to its application 

 

19. The guideline provides advice and/or tools on how the recommendations can be put 

into practice 

 

 

20. The potential resource implications of applying the recommendations have been 

considered. 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 5. APPLICABILITY continued 
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21. The guideline presents monitoring and/or auditing criteria 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 6. EDITORIAL INDEPENDENCE 

 

22. The views of the funding body have not influenced the content of the guideline.    

 

 

 

23. Competing interests of guideline development group members have been recorded 

and addressed 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 
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OVERALL GUIDELINE ASSESSMENT 

 For each question, please choose the response which best characterizes the guideline 

assessed:   

1. Rate the overall quality of this guideline. 

 

 

 

2. I would recommend this guideline for use. (AAE) 

 

 

 

Yes 

 

 

 

 

Yes, with modification 

 

 

 

NO 

 

 

Notes 
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Strongly 

Disagree 
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3 
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Strongly 

Agree 
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DOMAIN 1.  SCOPE AND PURPOSE 

1.The overall objective(s) of the guideline is (are) specifically described 

 

 

2.The health question(s) covered by the guideline is (are) specifically described 

 

 

 

3.The population (patients, public, etc.) to whom the guideline is meant to apply is 

specifically described 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 2. STAKEHOLDER INVOLVEMENT 
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4. The guideline development group includes individuals from all relevant professional 

groups.    

 

 

 

5.The views and preferences of the target population (patients, public, etc.) have been 

sought 

 

 

 

6.The target users of the guideline are clearly defined 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 3. RIGOUR OF DEVELOPMENT 
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7. Systematic methods were used to search for evidence 

 

 

8. The criteria for selecting the evidence are clearly described 

 

 

9. The strengths and limitations of the body of evidence are clearly described 

 

 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly Disagree 
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4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 3. RIGOUR OF DEVELOPMENT continued 
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10. The methods for formulating the recommendations are clearly described 

 

 

11. The health benefits, side effects, and risks have been considered in formulating the 

recommendations 

 

 

 

 

 

12. There is an explicit link between the recommendations and the supporting evidence 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 
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Strongly 

Disagree 
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Strongly 

Agree 

Comments 
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Strongly Disagree 
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7 

Strongly 

Agree 

Comments 

DOMAIN 3. RIGOUR OF DEVELOPMENT continued 
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13. The guideline has been externally reviewed by experts prior to its publication 

 

 

14. A procedure for updating the guideline is provided 
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Strongly 

Disagree 
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3 

 

4 
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6 

7 

Strongly 

Agree 

Comments 
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Strongly 

Disagree 
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5 
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Strongly 

Agree 

Comments 

DOMAIN 4. CLARITY OF PRESENTATION 
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15. The recommendations are specific and unambiguous 

 

 

 

16. The different options for management of the condition or health issue are clearly 

presented 

 

 

 

 

17. Key recommendations are easily identifiable. 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 
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Strongly 

Disagree 
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Strongly 

Agree 

Comments 

1 

Strongly Disagree 
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4 
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6 

7 

Strongly 

Agree 

Comments 

DOMAIN 5. APPLICABILITY 
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18. The guideline describes facilitators and barriers to its application 

 

 

 

19. The guideline provides advice and/or tools on how the recommendations can be put 

into practice 

 

 

 

20. The potential resource implications of applying the recommendations have been 

considered. 
 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly 

Disagree 
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4 
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Strongly 

Agree 

Comments 
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Strongly Disagree 
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7 

Strongly 

Agree 

Comments 
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DOMAIN 5. APPLICABILITY continued 

 

21. The guideline presents monitoring and/or auditing criteria 

 

 

 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

DOMAIN 6. EDITORIAL INDEPENDENCE 
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22. The views of the funding body have not influenced the content of the guideline.    

 

 

 

23. Competing interests of guideline development group members have been recorded 

and addressed 

 

 

 

 

 

 

1 

Strongly 

Disagree 

 

2 

 

3 

 

4 

 

5 

 

6 

7 

Strongly 

Agree 

Comments 

1 

Strongly 

Disagree 
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3 

 

4 
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7 

Strongly 

Agree 

Comments 
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OVERALL GUIDELINE ASSESSMENT 

 For each question, please choose the response which best characterizes the guideline 

assessed:   

1. Rate the overall quality of this guideline. 

 

 

2. I would recommend this guideline for use. (RIOTN) 

 
 
 

Yes 

 

 
 
 

Yes, with modification 

 

 
 

NO 

 

 

Notes 

Needs more detail to incorporate other clinical factors .It would appear that the 
guidelines are based on logic rather than evidence 
Could be used as an initial screening tool but, at specialist level more in depth analysis is 
needed. 
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Disagree 
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Strongly 

Agree 



90 
 
 

 

Appendix III: Power Calculation-Screen Shoot (a) 
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Power Calculation-Screen Shoot (b) 
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Appendix IV: Ethical Approval 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


