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Validity and Reliability of the Full Cup Test in Pain Evaluation after Dental Surgery: A Comparison with Four Pain-
Rating Scales in a Sample of Iraqi Patients

Abstract
Objectives: Pain assessment by clinicians can be difficult as it is subjective and depends on the patient›s self-report. 
The aims of this study were to evaluate the validity and reliability of a pain-rating scale; the full cup test (FCT), and to 
compare its performance to other scales in assessing pain following dental surgery. The ease of using these pain scales 
were compared. 
Study design: Forty-three patients who have had different dental surgeries were included. All patients asked to complete 
five pain scales: Faces pain scale, numeric rating scale, visual analog scale, verbal rating scale, and FCT for seven 
consecutive days starting on the day of the surgery. The analysis of variance (One-way ANOVA test), correlation between 
different scales (Pearson correlation), and reliability (Cronbach alpha) of FCT were evaluated. 
Results: The scales correlated highly with each other (P < 0.001). The FCT was highly reliable (Cronbach›s Alpha= 
.970) and was found to be the easiest scale to use. 
Conclusion: The FCT is valid, reliable and relatively easy to use pain scale in this group of patients. It can be used to 
assess pain intensity interchangeably with other pain rating scales.

Introduction
Surgical operations are common procedures in dental practice. They can be uncomfortable for patients and usually 
cause postoperative pain. The assessment of perceived pain helps in the selection of the appropriate therapeutic regimen 
and for the evaluation of treatment efficacy (Lund and Lundeber, 2006). The multidimensional scales provide more 
information about the characteristics of the pain and associated disability in addition to the assessment of sensory, 
affective and evaluative dimensions of pain but they are more difficult to complete by patients. The one-dimensional 
scales, which measure the pain severity and change in intensity, are easier to complete and are used regularly in pain 
research (Briggs and Closs, 1999).
Among several subjective pain intensity measurement scales, the visual analogue scales (VAS), numerical rating scales 
(NRS), and verbal rating scales (VRS) are the most commonly used and have proved to be reliable and valid (Pagé et 
al., 2011; Ferreira-Valente et al. 2011; Isik et al., 2011; Brunelli et al. 2010).
The less popular pain rating scale is the faces pain scales (FPS), which is the preferred method by children and therefore 
mainly used to assess pain severity in this group (Keck et al. 1996; Garra et al., 2010a). In 2007, a new self-reported pain 
evaluation scale; full cup test (FCT), was suggested by Ergün et al., as a method of pain assessment especially useful in 
patients with low education (Ergun et al 2007).
In the absence of a gold standard for pain assessment, clinicians have a choice of systems to use. It is therefore important 
that pain rating systems are assessed and compared for interchangeability (Lund, 2005).
The primary purpose of the current study was to evaluate the validity and reliability of the FCT in Iraqi patients after 
dental surgery using intra-individual assessments of self-reported pain intensity scales. The secondary purpose was to 
find out which of the tested pain rating scales is easiest to use. 
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Materials and methods
The study was approved by the ethical committee of the Ministry of Health, IRAQ and conducted at the Department of 
the Oral Surgery, The Left Specialized Dental Center, Mosul City.
Inclusion criteria: Patients undergoing any dental surgery including flap reflection and bone removal. Exclusion criteria: 
Cognitive or mental disability, illiterate patients who are not accompanied by an advocate, and patients who refuse to 
participate. 
Forty-nine patients expressed an interest to participate and all of them provided written informed consent. The scales 
tested included the VAS, the NRS, VRS, FPS and FCT.  Arabic translation of the scales was performed (Fig.1) and the 
patients were fully informed about the scales before surgery. 

The VAS consists of a horizontal line 100 mm in length, with the ends’ ‘no pain’ and ‘worst pain imaginable’ placed 
at each end of the line. Patients asked to make a mark on the line that best represents the intensity of their pain.The 
NRS is an 11-point scale consisting of integers from 0 to 10; 0 representing ‘no pain’ and 10 representing ‘worst pain 
imaginable’ Patients were asked to select a single number that best represents their pain intensity. 
The VRS is a 6-point scale consisting of a list of phrases; no pain, mild pain, moderate pain, severe pain, very severe 
pain, and worst pain imaginable. Patients were asked to select a single phrase that best characterized their pain intensity. 
Each phrase corresponds to a numeric score (0, 2, 4, 6, 8, or 10). 
The FPS is a 6-point scale, with 6 different faces that represent increasing levels of pain intensity. Patients were asked 
to select one expression that best characterized their pain intensity, from ‘no pain’ (face placed to the extreme left), to 
‘worst pain imaginable’ (face placed to the extreme right). Each illustration corresponds to a numeric score (0, 2, 4, 6, 8, 
or 10). For the FCT, a drawing of a cup was used. The patients were told ‘this cup is completely empty when there is no 
pain and completely full when your pain is the worst imaginable intensity. The patients were asked to draw a horizontal 
line on the cup to correspond to level of experienced pain. The FCT score was calculated as follows: height of line/ 
height of cup × 10. All surgeries were performed under local anesthesia. After surgery, patients were given forms of 
the different pain scales to be filled daily for the day of the surgery and six postoperative days in addition to the day of 
surgery. The patients were asked to mark all the above pain scales daily starting on the day of the surgery and for 6 days 
afterwards. Patients handed in the pain rating forms when they attended for suture removal and for examination of the 
surgical wound, seven days postoperatively. Finally, the patients were asked to determine which scale is the easiest to 
use.  The data was analyzed using IBM SPSS Statistic 23 (SPSS Inc., Chicago, IL, USA). Analysis of variance (One-way 
ANOVA test), correlation (Pearson correlation), and reliability (Cronbach alpha) were evaluated. The patients’ easiest-
to-use scale was also assessed (Chi-square test).

Fig [1]: Arabic translation of pain scales
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Analysis of variance revealed no significant difference existed among scales (P < 0.978;). The scales were very highly 
correlated (P < 0.001; Fig.2; Table 2) and FCT was highly reliable (Cronbach›s Alpha= .970).

Results
Of the forty-nine patients who expressed an interest to participate, forty-three returned the forms. Seventeen were 
males (39.53 %) and twenty-six were females (60.47%). The age of the patients ranged from 9-55 years old (M=26.95, 
SD=12.306).
Nine patients (20.93%) did not know how to use certain scale/scales to rate their pain. However, all patients successfully 
used the FPS as it was better understood.
In addition, when patients asked about the easiest to use scale, a significantly higher proportion of patients preferred the 
FPS (P < 0.001) (Table 1).

Fig [2]:
Post-operative pain 

values as recorded by 
scales.
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DISCUSSION

It is reported that a pain scale should be easy to understand, clinically relevant, and closely related to the response of 
the patient (Dionne et al., 2005). Simple pain measurement is an important criterion for choosing between rating scales 
(Breivik et al., 2000). 
Our study data support that FPS is better understood and easier to use in comparison with other pain scales.
The FCT is a newer pain self-assessment tool, claiming to be valuable in patients with low education (Lund et al., 2005). 
It has the advantages of VAS without its practical difficulties and the data obtained from FCT can be used for parametric 
tests (Isik et al., 2011). However, this study found that the FCT is the most “non-understood” scale among other scales. 
This might be due to difficulty in imagining how pain can fill a cup. These findings disagreed with Isik et al. (2011).
Although these scales have been evaluated in many populations (Odai et al., 2015; Ferreira-Valente et al., 2011; Isik 
et al., 2011), the validity of these scales, to the authors’ best knowledge,  have not been tested on Iraqi population. 
Evaluations of common pain measures in populations from different countries can help establish the cross-cultural 
applicability of the scale and the validity of the findings (Ferreira-Valente et al., 2011).
Patients in this study reported that the FPS is the easiest pain assessment scale to use followed by FCT, VRS, NRS 
and VAS. The results were in agreement with Breivik et al. (2000) although the FPS and the FCT were not included in 
their study. We demonstrated that patients prefer the VRS or NRS to VAS for the sake of simplicity. In addition, Isik et 
al. (2011) reported comparable results where they reported that the VRS followed by the then FCT were easier to use 
compared with the VAS. 
Many pain-rating scales are available, each have its own advantages, and disadvantage. VAS is the most commonly used 
scale for rating pain intensity in research. It allows for a wide choice of ratings and avoid imprecise descriptive terms 
(Scott and McDonald, 2008). The main benefit of the VAS over other scales is that the data are continuous, normally 
distributed, and it can provide data for parametric analysis (Philip, 1990). However, it requires the patient to be able to 
equate the length of the line with the amount of pain they are experiencing (Briggs, 1999) and needs more concentration 
(Cook, 1999). In our study, some of patients (13.9%) did not know how to use the VAS. 
The NRS is simple, quick, and widely used (Hartrick et al., 2003), and its scores are suitable for parametric analysis 
(Dijkers, 2010; Williamson and Hoggart, 2005). Some patients have difficulty representing their pain in numerical terms 
and are better suited to a categorical scale (Hartrick et al., 2003). This might explain why some patients in this study 
(6.9%) ignored this scale. 
Study participants response for the VRS was better than that for the NRS. The VRS is an ordinal scale, which have 
the advantage of being quick and simple and may be useful in the elderly, the visually impaired patients and in some 
children. However, the limited number of choices in categorical compared with numerical scales may make it more 
difficult to detect differences in response to treatments when compared with VAS and NRS (Breivik, 2000). In addition 
to the personal or linguistic limitations in interpretation of the description words (Macintyre et al. 2010). This could be 
the cause behind inability of 4.6% of our patients not completing the VRS.
FPS was the only scale that was used successfully by all patients, which indicates its easiness. Numerous face-based 
rating scales are available (Chambers et al., 1999). The Wong-Baker faces pain-rating scale (WBFPS) is one of these 
faces scales that has been used in research (Garra et al.,2013; Khatri and  Kalra, 2012; Garra et al. 2010b). The FPS 
has been developed for use with children (Keck, 1996; Garra et al. 2010b) and proven to be useful with people with 
cognitive and communication disabilities (Ferreira-Valente et al, 2011). Our findings support its validity in adults and 
were consistent with the results of a study published by Kim et al. (2006). In our study the FPS was the only scales that 
was used successfully by all patients, which indicates that patients found it easy to understand and to use. 
The study findings support the validity of FCT along with other four scales studied for detecting pain intensity in Iraqi 
patients. These results with the results of previously published studies support each scale’s validity (Ferreira-Valente et 
al., 2011; Price et al., 2008; Kim and Buschmann, 2006; Jensen, 2003; Breivik et al., 2000). It also supports the reliability 
of the FCT when compared with the VAS, the most commonly used scale for research (Scott and McDonald, 2008).
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Conclusion

Our results indicate that the FCT is a valid and a reliable scale for detecting pain intensity following different 
oral surgical operations in Iraqi patients. The FPS was found to be the easiest pain scale to use by our patients 
in comparison with the other four pain rating scales tested. The second easiest pain scale to use was the FCT 
followed by the VRS, the NRS and the VAS. 
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Abstract
Purpose
To understand patient’s experience with blow-out fracture of the orbit and its possible influence on management
Design 
A purposive, non-probabilistic, sample of 21 patients treated in a secondary care hospital were interviewed. Interviews 
were recorded and transcribed verbatim and data analysis continued until saturation. A framework approach was used to 
help organise the data and the principles of the constant comparison method were adopted to analyse the data.
Findings 
Patients with blow-out fractures of the orbit perceived the diplopia associated with the injury as an eye injury with the 
potential for loss of vision. They found it difficult to relate such concerns with the clinical information described by 
surgeons and this, and the injury itself, negatively impacted on their everyday lives.

 
Introduction

Blow-out fracture of the orbit, which is a fracture of the orbital wall/floor without orbital rim involvement, is associated 
with significant morbidity(Brady et al., 2001; Hosal and Beatty, 2002; Jones, 1994). Management of blow-out fractures 
has been a controversial subject (Alinasab et al., 2012), with dispute involving mainly the decision to either surgically 
or conservatively manage the fracture in the first instance (Alhamdani et al., 2015; Harris, 2006). Despite the volume of 
research in this area (Alinasab et al., 2012; Bandyopadhyay and Sapru, 2004; Banks, 2007; Dutton, 1991; Hartstein and 
Roper-Hall, 2000; Jones et al., 1997; Logani et al., 1996) there is still a lack of reliable evidence of satisfactory outcome 
in terms of the major complaint associated with blow-out fractures, diplopia (Harris, 2006). Diplopia has a broad scope 
of both functional and psychological effects (Beauchamp et al., 2005). It has been found to be strongly related to various 
negative feelings such as anxiety, depression, confusion, fatigue, anger and tension (Hatt et al., 2007). Despite the fact that 
diplopia is a subjective symptom (Sleep et al., 2007) the patient’s experience of diplopia, nor indeed of blow-out fractures, 
have never been examined using qualitative research. The aim of this study was, therefore, to critically examine the 
patient’s experience of blow-out fractures in order to better understand how to improve management from their perspective. 

Methods 

After obtaining ethical approval, a purposive maximum variation sample (n=21) was taken from patients attending the 
Oral and Maxillofacial Department in a Secondary care hospital in the United Kingdom with blow-out fractures of the 
orbit.  Sampling criteria were: preoperative and postoperative surgically managed patients; conservatively managed 
patients; gender; age >18; severity of BSV (low, middle and high score categories);

 Key words: Blow out fracture, Orbital trauma, Patient›s perception, Qualitative
research, Generic qualitative approach
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pre and postoperative course Table (1). All patients with isolated blow out fractures who can provide consent for 
participation were included. Only patients under 18 year old were excluded. 
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For reasons of validity and logistics  semi-structured interviews were the preferred data collection method. They allowed 
an in-depth exploration of relevant issues with a singular individual. The privacy afforded by using interviews, we 
believe, allowed patients to be more open and willing to talk about what might be considered by some trauma patients 
as an embarrassing experience. The interviews took place in a hospital setting, at the participant’s convenience.
One trained interviewer (FA) conducted semi-structured interviews with the whole sample using a flexible evolving 
topic guide. The initial topic guide was informed by expert opinion and research examining strabismus and diplopia 
(Hatt et al., 2007). Interviews were conducted until data saturation occurred, that is no new themes or ideas emerged 
from new data collected. 
In this study a largely inductive approach was taken as little was known about the factors that might influence patients’ 
experiences of blow-out fractures of the orbit. Line by line coding was employed and data were organised using 
frameworks, in a case by case and theme by theme manner (Ritchie et al., 2004). The principles of constant comparative 
method (Glaser, 1965) were broadly employed to produce an inductive and iterative analysis of the data and two 
independent researchers were involved in the analysis of the data (FA & JD). In the following results, representative 
quotations will be used to support theory generated from the data. The patients’ details in the parenthesis following the 
quotation can be cross-referenced to Table 1.  

Results  

This section will highlight blow out fracture patients’ experiences and concerns throughout the treatment 
journey from the incidence of injury to the date of surgery. Accordingly, the emergent themes are presented in 
chronological order. The emergent themes are: immediate reaction to injury; concerns of emergent symptoms; 
differences in interpretation between patient and surgeon and quality of surgeon and patient communication. 

Immediate reaction to injury
 
The patient’s reaction toward the blow-out fracture starts immediately at the time of injury, which in our sample 
resulted from an assault, fall, or sports injury. Patients often use the term “shock” to label the emotional impact of the 
initial trauma. 
“The only thing I noticed, the initial impact, well the shock at first” (Case 9, Female, Aged 40, Assault).
It is not easy for a traumatised individual to describe the impact of trauma. This difficulty was more obvious in some 
patients, who at time of the interview, were still very affected by the incident and it was very current to them. 
It’s a hard thing to try and put into words what was going through [my] head. It’s more like I had the thought of why and 
the pain and trying to like not think about it at the same time. You know, it’s like my mind was all over the place really. 
It’s hard to focus on one thing.” (Case 16, Male, Aged 24, Assault).
“I don’t know, I don’t know. I don’t know if I was upset of the..., you know, thinking that I was in the wrong place at the 
wrong time, why did it happen to me, what’s going to be the outcome of this.” (Case 3, Male, Aged 40, Work injury).
This questioning may, however, not only demonstrate an attempt to make sense of what happened, but, also, might 
reflects the patient’s feeling that the trauma is unjustified or unfair. For the patient, this incident should have not happened 
and there must been something wrong to make it happen.
“This just didn’t need to happen. It didn’t need to be there, I didn’t need to have this worry. So that made us more 
frustrated and angry.” (Case 9, Female, Aged 40, Assault).
Other patients appeared unaware how serious their injury was. For these patients, the majority of whom were involved 
in interpersonal violence, getting punched in the face with the resultant swelling or black eye seemed to represent a 
mild soft tissue injury and an expected outcome after a blow. As explained by the patients this is why some of them did 
not seek immediate medical attention. With the appearance of unexpected symptoms, like diplopia, or facts, like the 
possibility of orbital fracture, the patient’s reported a realisation that it is not just a minor injury, or even a broken nose.  
It therefore becomes apparent to the patient that their injury is more serious than expected. 
 “to hit and having a kick in the face, having a black eye, you don’t expect so many complications of it, you know, to 
impact on you..... I was being told to man up, you’ve only got a black eye, you’ll be fine. When I was actually walking 
around with a broken face. It was obviously a bit more complicated than I first thought it was just going to be.” (Case 
10, Female, Aged 22, Kicked by accident)
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Concerns of emergent symptoms 

One of the emergent symptoms that patients reported made them question the nature and the severity of the 
injury was the occurrence or presence of diplopia. When they experienced double vision they explained the 
level of concern they had about the integrity of their vision. From the reports of the patients it would appear 
that they lack the biomedical knowledge about the nature of diplopia. They would appear to conceive diplopia, 
especially, complete double vision, as visual loss and a sign of eye damage. By using the term “eye” they are actually 
implying damage to the “globe” and subsequently their visual acuity (sight).
“Obviously that’s your worry initially, you know, have you really damaged the eye, the first concern was, you know, is 
my eyesight gone” (Case 4, Male, Aged 48, Assault).
The interview data showed potentially ineffective communication between the patient and the whole health care team 
throughout the patient’s journey with this injury. The patient-surgeon encounter represents no exception. The patient 
comes to the consultant clinic after an anxious waiting period with his/her concerns about the visual acuity.
“They said it looks like you’ve got an orbital floor fracture where your eye’s dropped. And I was just, you know, I 
thought it was … it’s obviously serious, you know, it’s not going to fix itself. And I was just … just felt vulnerable and 
obviously, you know, I can’t see properly. So it was a bit of a shock really.” (Case 11, Male, Aged 26, Assault).
“They said there’s a nerve that goes round there that controls this, goes through the floor or something. I don’t know, 
I’m not sure.
I said ‘I’m not going to lose my teeth then am I?’ 
They said ‘no.” (Case 20, Female, Aged 30, Assault).  

Differences in interpretation between patient and surgeon 
 

The clinical findings associated with blow-out fractures such as diplopia and enophthalmos, to the patient, are not 
merely symptoms of orbital wall fracture. The patient deals with each of these signs as a problem in his/her eye. They are 
not just functional or aesthetic problems, for the patient, these problems mean that there is damage in the eye. Similarly, 
when the patient has surgical emphysema, the patient tends to relate it to a problem within his eye. 
“It looked like [my eye] was dead because it had barely any movement at all.” (Case 1, Female, Aged 24). 
“...Because it is terrifying to know that my eye was sunk back in my head”. (Case 1, Female, aged 24, Fall) 
“When I blow my nose the air’s come through into my eye. And then I was thinking ‘oh my goodness this might be a bit 
more serious than I think’. You know. (Case 9, Female, Aged 40, Assault).
Some of these patients’ visual concerns seem unrelated to the clinical facts dealt with by clinicians. Clinicians tend 
to deal with the clinical findings of this type of injury in a way that differs to how the patients perceive them. For 
example, the surgeon knows what the patient believes as a probable vision loss is an eye movement problem related to 
presence of orbital fracture and that the “sinking of the eye back into the head” is backward displacement of the globe 
(enophthalmos) due to an increase in orbital volume. 
You’re hearing all this medical stuff but you don’t really understand what it’s all about.” (Case 10, Female, Aged 22, 
Kicked by accident).
Another aspect of patient’s experience with blow-out fracture is diplopia related impairment and activity limitations. 
The following quotes show the extent of this impairment as perceived by patients. As a result of visual impairment 
caused by diplopia, patients perceive diplopia as a serious visual problem. 
 “It’s difficult for anyone to imagine what it’s like and how it affects you. Because it’s almost like, you know, we all 
have, in our lifetime, some time or another have a cold, have a cough, a headache, vomiting, diarrhoea or whatever. But 
until you get really double vision, it’s very difficult to imagine what it’s like and also how it affects you. So … and I 
think that’s the difficulty is trying to get some of the understanding how double vision would affect you.” (Case 7, Male, 
Aged 32, Assault).
It has quite far-reaching implications, shall we say. It’s not just ‘oh that’s double vision’. (Case 5, Female, Aged 48, Fall).
Visual impairment associated with diplopia was reported by our sample to have a major impact on their ability to work.  
It was difficult for some patients to pursue their jobs, whether manual or administrative, as most jobs require adequate 
degree of single vision. 
“[As far as job concerned] your sight’s everything. (Case 16, Male, Aged 24, Assault)
“[I had to leave the work] I was kitchen porter, washing dishes. I had to leave because I just couldn’t focus on anything, 
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couldn’t really wash dishes properly because I couldn’t focus on them good enough, so I just had to leave.” (Case 13, 
Male, Aged 19, Assault)
 “I’m unable to see and I wasn’t sure … Am I going to be able to drive? Will I be able to work? Will I be able to play 
football? ...    Obviously I can’t work, can’t drive.”   (Case 11, Male, Aged 26 Assault).
 “I’m not driving yet because I’m concerned … if I was driving straight forward I’d be fine, but if I come to a Junction 
and I look both ways and then I get double vision then it’s not going to be safe for me to drive.” (Case 19, Male, Aged 
55, Kicked by 
Patients’ concerns over vision influence their decision about surgery. Their concerns are clearly expressed in some of the 
patients’ notion of having surgery on/in their “eye” and their uncertainty of the surgery’s potential effect on sight (visual 
acuity).  These concerns around vision made the decision to undergo surgery more difficult, especially if they had only 
mild impairment or when surgery was indicated to prevent possible enophthalmos. 
“I don’t know how I feel about that. But it’s a worry getting to have an operation obviously it is, particularly on your eye 
(Case 4, Male, Aged 48, Assault).
“Well obviously I’m thinking – operation – what for, how bad it is? What’s happened to my eye?” (Case 21, Male, Aged 
47, Assault).
 “I need my eye” (case 10, Female, aged 22, kicked by accident)
 “I just always worried about my sight, more than the fact of how I looked. Do you know what I mean? I was more 
worried about how I could see than how I would look. I mean obviously I don’t want to look like a monster but, you 
know, I was more worried about my sight.” (Case 9, Female, Aged 40, Assault)
“Before surgery me eye was, I can’t even remember now, but I think it was just slightly up. That didn’t really bother us. 
The appearance side didn’t really bother us.” (Case 3, Male, Aged 40, Work injury)
The females in our sample, however, placed more emphasis on any enophthalmos than male participants due to what 
they perceive as an alarming difference of appearance between their eyes. This may be despite a good resolution in their 
diplopia post surgery.
 “Especially pre-surgery, but to a certain extent post-surgery as well, it looked as though the whole eye and socket and 
everything had dropped. And – have you seen the film Quasimodo? You know, the Hunchback of Notre Dame? You 
know where he’s always portrayed with one eye up … I started calling myself Quasi. I honestly felt as though this eye 
was half way down that cheek and that was horrendous. The first time I looked in the mirror I thought ‘oh my god, no’. 
You know, that was a real shock.” (Case 5, Female, Aged 48, Fall)
 “Clearly, unless I’ve got enough make-up on and my glasses, I do not look like me, I don’t look the same. But I did 
have quite a symmetrical face before. But now I don’t. My eye is further back than it used to be.  ... [My face] is not 
symmetrical anymore. ... (Case 1, Female, Aged 24, Fall) 
Taking into account the data presented thus far, it is possible to summarise patients’ interpretations of the biomedical 
problem or concepts underlying a blowout fractureThis summary is shown in 
Table (2).
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Table (2)
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Quality of surgeon and patient communication 

From the data presented it is possible to begin to comprehend how better patient understanding might help them to cope 
better with the outcome of the injury, especially with post-management problems such as residual diplopia. On the basis 
of our data, helping the patient to understand the difference between double vision and vision loss, from the beginning, 
might provide the patient with the early support they need. 
 “I felt confident as my vision is okay because the eye doctor gave me the impression that the vision itself, apart from 
there’s a bit of damage to my pupil. There might be a little bit of glare. But it’s the double vision. There’s nothing wrong 
with my eye itself, it’s the muscles around it and the movement needs lining up I think”. (Case 11, Male, Aged 26, 
Assault).

Discussion
Patients find it difficult to describe their immediate reaction toward traumatic incident.  Normally, individuals assume 
a reasonably ordered and cohesive life path (Crossley, 2000). Trauma, by its nature, breaks this continuity (Tuval-
Mashiach et al., 2004), hence the experience of trauma will disrupt the somehow orderly sense of existence (Crossley, 
2000). In fact trauma has the power to confuse ordinary forms of comprehension, which makes trauma, somehow, 
incomprehensible and as if it belongs to another world (Belau, 2001). Frank (1997) illustrated that turning what is 
perceived as chaotic “unexpected” incident into verbal story requires the ability to distance yourself from the incident 
and therefore (re)gain the ability to reflect upon it. 
It is suggested that trauma results in the loss of the sense of life’s map and destination for the traumatised individual 
(Frank, 1997b). This might be the reason behind the fact that some patients start to question “Why”. This questioning may 
reflect the patients’ attempt to rationalise their senses towards what has happened, and also their attempt at rebuilding the 
coherence of their life stories (Crossley, 2000; Taieb et al., 2010). 
The concept of “sight damage” on behalf of the patients raises the issue of patient-physician communication and its role 
in improving patient’s health literacy and the treatment outcome (Barratt, 2008). It seems that there are still problems 
for some of the patients in our sample understanding the medical information they are given. It is possible that this 
difficulty relates to the use of medical terminology by health care providers as they communicate with patients who have 
inadequate relevant medical information. Failure of providing the patients with comprehensible information acts as a 
barrier to them understanding their problems (Williams et al., 2002). 
 In addition, what is reported to occur in the consultant clinic suggests that the nature of the conversation may not address 
patient’s concerns. The clinician usually follows a professionally and educationally determined course in  communication 
with patients (history-taking), using closed ended questions, to reach the diagnosis. This form of questioning, which 
is common in medical , represents an interruptive conversation pattern. This interruptive communication pattern may 
not allow some patients to express their thoughts. Subsequently, unclear information might be provided by the surgeon 
during sharing the diagnostic information (Frankel, 2000).  This can be seen in our sample from some patients’ lack of 
understanding and mixed emotions and reactions to the injury outcome.  
Clinicians deal with this trauma and its related symptoms as a bony fracture that interferes with eyeball movement 
and/or position. Double vision and enophthalmos are signs of orbital wall fracture that warrant treatment, or as it is 
frequently mentioned in the literature as “correction”. As a result of these different views and patient’s lack of biomedical 
knowledge, or understanding of the injury, patients might find it difficult to relate their complaint with the fact presented 
to them by the surgeon, that they have an orbital fracture.
The level of concern about sight after the injury makes aesthetic concerns in the preoperative period less evident in 
comparison to the postoperative period. This is seemingly not only because any pre surgical aesthetic concerns are 
overshadowed by the concerns around visual ability, but also because enophthalmos would not be quite evident for 
most of our sample before undergoing surgery. This is because our sample were usually treated within two weeks of the 
incident and enophthalmos might require more than two weeks being clinically evident following resolution of oedema 
(Whitehouse et al., 1994). 
Visual impairment related to diplopia, as perceived by patients, shows the impact and disabling consequences of the 
blow out fracture. The physical and psychological effects of blow out fractures may distract the patient and thereby 
negatively influence his ability to pay full attention to the medical information delivered (Rosenzweig et al., 1997). This 
will then interfere with the patient’s ability to relate the pure clinical facts provided by the clinician to their complaint. 
This may mean they have inadequate knowledge about the nature of their complaint and adequate patient knowledge 
about their condition is fundamental in order for the patient to be involved in making a choice about treatment options 
(shared decision making) (Kripalani et al., 2010) which tends to improve outcome (Edwards and Elwyn, 2005). 
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Physical limitation results from this injury and resultant fear of loss of employment, has been reported to be associated 
with higher psychological morbidity (Mason et al., 2002). It negatively influences patients’ feelings of accomplishment, 
control, independence, pride, and self-worth. These negative feelings, with the related financial burdens, might then 
contribute to depressive symptoms (Horn, 2009). Some of the physical limitations are directly caused through the 
diplopia caused by the injury and this diplopia also specifically interferes to varying degrees on patients’ ability to 
drive.  In the United Kingdom Driver and Vehicle Licensing Agency (DVLA) medical questionnaire ‘V1’, states that an 
individual must be able to control or suppress the double vision to be eligible for driving (DVLA, 2010). 
Effective and high-quality patient-surgeon communication is an important prerequisite for patient satisfaction and 
better outcomes (Lee et al., 2002; Suarez-Almazor, 2004). Our data suggest that in blow-out fracture management 
patients seemingly report a lack of adequate comprehension about the actual nature of the injury and the intended 
management outcome. It is imperative, given the patient’s reported perception of this type of trauma, to establish 
effective communication and provide clearer understanding for patients as otherwise both management and its outcomes 
maybe deleteriously affected. Establishment of early effective communication will provide early support for patient and 
help with coping process, which could prove to be crucial to outcome (Tuval-Mashiach et al., 2004).   
The technical-medical form of the relationship usually adopted in patient-surgeon encounter can constrain the 
development of engaging patient-physician communication (Hall and Roter, 2007). The usual professional conversation 
in clinical setting, which is mainly based on specific clinical facts, might limit the clinician’s ability to address effectively 
the patients’ concerns. Clinicians might be unaware, sometimes, of the psychological attitude of patients with this 
type of trauma, which might influence the patients’ reaction toward the symptoms and the clinical facts provided by 
the clinician. Unclear understanding about the nature of the injury justifies more investigation about patient physician 
communication and shared decision making. 
Effective physician-patient communication is an important prerequisite for patient to be able to become involved in 
making a choice about treatment options (Coulter et al., 2008; Kripalani et al., 2010). Increasing the patient’s involvement 
in decision making (shared decision making) also tends to improve outcome (Edwards and Elwyn, 2005). 
The available evidence suggests that true shared decision-making is not widely adopted. It seems that crucial information 
is inadequately expressed by physician and is equally as poorly comprehended by patients (Coulter and Ellins, 2005). 
Charles (1999) identified 3 models of decision making in health care: paternalistic model, informed model and shared 
model. In the paternalistic model the patient submits to the professional authority of the physician, whereas the informed 
model involves a partnership between physician and patient. Here the physician provides the patient all the suitable 
information about the possible treatment options regarding the advantages and disadvantages, to enable the patient to 
make an informed treatment decision. In a shared model, on the other hand, there is shared agreement through all stages 
of decision-making and treatment decisions. Charles (1999) pointed out that in the real clinical world, the decision 
making process is some form of a hybrid model, due to the complexity and dynamicity of human nature and the personal 
nature of patient doctor relationship. 
Providing patients with information leaflets about orbital trauma per se  might be suggested to help the patient better 
understand some of the aspects of their injury. Such brief measures as decision aids may make it easier for patients 
to participate in shared decision-making (Thomson et al., 2007) especially where choices between conservative and 
surgical therapy are less than clear-cut.
Communication in general needs to be considered from both a context and cultural perspective. Patient-physician 
communication in this study provides an insight toward communication pattern within a certain health setting (UK 
general hospitals), and within UK culture. This pattern of communication might not, necessarily, similar to other health 
systems or in other parts of the world. This is one of the main limitations of this study and further exploratory research 
in other cultures/countries is required to identify whether the constructs identified within this study are present in other 
health care systems or cultures.

Conclusion 

The main patient concern in blow out fractures of the orbit seem to be centred around the fear of losing vision, inability 
to work and inability to drive. This fear is related to the presence of diplopia which is perceived by the patient as 
a visual acuity problem.  Inability to understand the reason behind this diplopia appear to be influenced by 
ineffective communication, which could negatively influence of management outcome.
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Abstract
Introduction: Post-Operative pain is one of the most common issue that might happened during and after endodontic 
treatment, this prospective randomized clinical trial evaluated the incidence and severity of Post-Operative pain 
following root canal instrumentation using ProTaper Universal System, ProTaper Next system and WaveOne system. 
Methods: Ninety patients with asymptomatic irreversible pulpitis on their permanent molar teeth selected and distributed 
randomly into three different groups of 30 patients each, to have access opening and instrumentation at same visit, 
those patients were fitted with inclusive criteria that we put for this study. Group 1 instrumented with ProTaper system, 
Group 2 instrumented with ProTaper Next system and Group 3 instrumented with WaveOne system, all systems strictly 
followed manufacturing instruction. The assessment of Post-Operative pain carried out at day 1, 2, 3 and 7, using Verbal 
Rating Scale (4-point scale). Verbal Rating Scale pain score compared and analyzed using Chi-Square test. Result: total 
score for Verbal Rating scale (scores recorded for 4 days) showed significant difference among the groups (P < 0.05),  
there was a significant difference between ProTaper Next group and the other two group (ProTaper group and WaveOne 
group) (P < 0.05), while there was Non-significant difference between ProTaper System and WaveOne System (P ≥ 
0.05). Conclusion: ProTaper next system caused the lowest incidence and severity of Post-Operative pain, WaveOne 
system caused the highest incidence and severity of Post-Operative pain.
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Introduction:
Post-Operative pain (POP) during endodontic procedure is undesirable for both the patients and the clinicians (Torabinejad 
et al, 1994). Developing of POP not only affects on the confidents between the patients and the dentist but it would also 
affects on patients satisfaction toward the treatment (Mohammed et al, 2010). There are many reasons for developing 
of POP include mechanical, chemical and microbial injury to the pulpal and periradicular tissue that occur during 
endodontic procedure (Harikaran et al, 2012) but in fact, extrusion of infected debris to the periradicular area during root 
canal preparation is the main cause of developing of POP (Siqueira et al, 2002). Acute periradicular inflammation will 
form as a result of apical extrusion of debris, whose intensity directly proportional to the intensity of the tissue injury 
(Siqueira et al, 2002). Knowledge about the causes, mechanism, management and prevention of POP is integral part of 
endodontic procedure (Harikaran et al, 2012 and Gotler et al, 2012). 
All instrumentation techniques are reported to cause apical extrusion of debris, even when the file action is maintained
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short of the apical terminus (Siqueira et al., 2002), the difference is that some techniques extrude more debris than others 
do.
The main feature of ProTaper Next (PTN); it has offset design, which generates a traveling mechanical wave of motion 
along the active portion of a file, unique design of the apical portion of the file and off-centered rectangular cross-section. 
Studies show that the amount of debris extrusion was significantly lower in the ProTaper Next (PTN) group than the 
ProTaper Universal (PTU) group (Koçak et al., 2014). This could be related to the design of the apical portion of the 
PTN files and their off-centered rectangular cross-section, which provides the non-uniform and reduced contact points 
between the instrument and the root canal wall (Elnaghy, 2014).  This in addition to the lower taper could lead to the 
removal of more debris in the coronal direction and result in less debris extrusion. Also ProTaper Next files have shorter 
Pitch design which extrudes less debris.
Moreover PTN files have an offset design, which generates a traveling mechanical wave of motion along the active 
portion of a file. This swaggering effect serves to minimize the engagement between the file and dentin. Reduced 
engagement limits undesirable taper lock, the screw effect, and the torque on any given file. File with an offset design 
affords more cross-sectional space for enhanced cutting, loading, and augering debris out of a canal compared to a 
file with a centered mass and axis of rotation. Importantly, an offset file design decreases the probability for laterally 
compacting debris and blocking root canal system anatomy. This swaggering motion means that at all times the file is 
only connecting with the canal in two places which allows a greater space for removal of debris beside PTN files are 
utilized with an outward brushing motion. Importantly, this method of use will enable any given PTN file to passively 
move inward, follow the glide path, and progress toward the working length. This brushing creates lateral space and 
allows the debris to move coronally rather than being pushed apically (Ruddle, 2013). 
WaveOne and Reciproc techniques use a quite rigid, big single-file of increased taper (usually 08 taper, size 25), which 
directly reach the apex. In many cases, in order to reach the apical working length, reciprocating instruments are used 
with force directed apically, which makes an effective piston to propel debris from a patent apical foramen. Since 
instruments are used without any preliminary coronal enlargement. This result in a greater engagement of flutes and, 
consequently, more torque or pressures is needed. Moreover cutting ability of a reciprocating file is smaller when 
compared to a continuous rotation, and also debris removal is smaller, thus increasing the frictional stress and torque 
demand, due to entrapment of debris within the flutes this is in agreement with De-Deus et al., (2010); Gambarini G. et 
al., (2012) and Gambarini et al., (2013)
The purpose of this prospective study is to evaluate incidence and severity of Post-operative pain following root canal 
instrumentation using three different instrumentation systems.
 Methods: Ninety patients (57 male and 33 female) out of initial 120 participates, were eligible to participate in this 
prospective randomized single blind study, those patients required endodontic treatment on their permanent molar with 
asymptomatic irreversible pulpitis caused by carious exposure. The treatment carried out in 2 appointments; access 
opening and instrumentation was conducted at the same visit (Fig.1). 

Fig 1 
Radiograph showing 

carious exposure without 
any periapical changes.
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The patients assigned into three groups of 30 patients each. To randomize the patients, each candidate asked to withdraw 
a paper from a jar; this paper has a number and contain the name of the system applied. The groups were close similar 
concerning the gender because gender differs in pain reports. Treatment took place in Al-Mustansiriya dental faculty/ 
Conservative department/ Post-Graduate clinic/ Baghdad/Iraq, for eight-month period. Those patients ranged in age 
from 19 to 50 years old and all were in good health. Patients who had previously used antibiotic prior 30 days before 
treatment were excluded from the study (Table: 1). 

Table (1)

Age, gender, medical history, dental history, tooth location and tooth vitality were recorded; the diagnosis was confirmed 
by obtaining dental history, periradicular radiographs, periodontal evaluation, percussion and pulp vitality confirmed 
by presence of pulpal hemorrhage. 
Periapical status was determined by a periapical radiographic evaluation using wireless digital radiograph system 
MyRay X-Pod (WDS, Italy), Teeth with radiographic examination demonstrated no any visible periapical lesion were 
included in this study. 
A single clinician (the researcher) evaluated all patients, using radiographic and clinical findings, and the same clinician 
assigned for treatment of all cases. This procedure performed to eliminate interpersonal variability in the treatment 
between clinicians.
 Before initiating the treatment, informed consent obtained from the participants after adequate explanation about the 
nature of the procedure and possible discomfort following the treatment. Postgraduate committee approved both the 
scientific and ethical aspect of this study and the informed consent form was signed by all the patients; all the subjects 
treated in conformity with the Helsinki Declaration (www.cirp.org/library/ethics/helsinki).
 Each patient anesthetized with local anesthesia solution (2% lidocaine 1:100,000 epinephrine, (Septodent, France), the 
volume of anesthetic and type of injection was being at the discretion of the operator. 
The burs and all intra-canal instruments discarded following each patient to eliminate any possibility of contamination. 
After placement of Rubber dam (Dentsply, Maillefer, UK), Elimination of all carious lesions, then conventional straight-
line access obtained. Working length for root canals considered to be 0.5-1 mm from radiographic apex (Fig. 2)
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Fig 2: Radiograph 
showing the 
working length 
determination, 
K-file #15 was the 
initial file for all 
canals.

using Root ZX Apex locator and digital radiograph with X-Pod Myray wireless digital system (WDS, Italy), The teeth 
in group 1 (n = 30) instrumented with a crown down technique using Universal ProTaper system (Dentsply, Maillefer, 
Switzerland), whilst those in group 2 (n = 30) were instrumented using a ProTaper Next system. The teeth in-group 3 (n 
= 30) were instrumented with a single-file technique, using WaveOne 08/25 (Dentsply, Maillefer, Switzerland), torque 
and speed were predetermined using X-Smart™ Plus motor (Dentsply, Maillefer, Switzerland). 
All canals reached the same MAF 25, to eliminate group disparity.
Apical patency was confirmed using small file (# 10 k-file) throughout the procedure.
All the three instrumentation systems strictly followed manufacturer›s instructions. 
1% NaOCL and EDTA 17% used as irrigants using side vented needle, the needle was placed 2mm short from the working 
length. Endosepton (PD, Switzerland), used as intra-canal medicaments (strictly followed manufacturing instructions), 
after completion of cleaning and shaping of canals, the cavities were sealed by Riva self-cure, resin reinforced glass 
ionomer (SDI, Australia), to eliminate any possibility of coronal leakage between the appointments.
Proper occlusal contact confirmed by articulating paper. Pain assessment carried out at Day 1, 2, 3, and 7 using verbal 
rating scale (VRS) (4 – point scale). 

0. No pain: the treated tooth felt normal. Patients do not have any pain. 
1. Mild pain: recognizable, but not discomforting pain, which required no analgesics. 
2. Moderate pain: discomforting, but bearable pain (analgesics, if used, were effective in relieving the pain). 
3. Severe pain: difficult to bear (analgesics had little or no effect in relieving the pain). 

Patients been called to obtain their reports for the first three days, at day 7 the patients› reports back to the clinic, their 
reports were reviewed and percussion test performed, then the teeth obturated by thermafil obturation technique. VRS 
pain score compared using Chi-square test; a value of (P < 0.05) was required for statically significances.
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Result:
Results shown in (Table. 2).

(Table. 2)
for Verbal Rating Scale (VRS) pain scores a statistically significant difference was found between ProTaper Next group 
and other two groups at day 1 (P < 0.001), while there was non-significant difference between WaveOne group and 
ProTaper Universal Group at day 1 (P = 0.269). At day 2: there was significant difference between Wave One group 
and ProTaper Universal group (P = 0.032), also there was significant difference between WaveOne group and ProTaper 
Next group as well (P < 0.001), while there was non-significant difference between ProTaper Next group and ProTaper 
Universal group (P = 0.116). At day 3: there was significant difference between WaveOne group and ProTaper Next 
group (P = 0.025), Also there was non-significant difference between ProTaper Next group and ProTaper Universal 
group (P = 1) and non-significant difference was found between ProTaper Universal and WaveOne groups as well (P = 
0.091). At day 7: there was non-significant differences among three tested groups (P ≥ 0.05). When comparing patients 
who developed no pain, ProTaper Next and ProTaper Universal technique showed significantly better results. When 
evaluating patients experiencing moderate and sever pain, the incidence of symptoms was significantly higher with the 
WaveOne single-file technique

Result shown in (Table 3)

(Table.3)
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or tenderness, statistically non-significant difference was found between ProTaper Next group and ProTaper Universal 
group (P = 0.421), while there was significant difference between WaveOne group and ProTaper Next group (P < 0.001) 
and significant difference was found between WaveOne group and ProTaper Universal group (P = 0.006).

Discussion
Root canal preparation procedure not easy to performed, so many difficulties we might encounter due to anatomical 
variety and complexity of root canal system (Gambarini et al, 2013). During root canal instrumentation, a worm of 
debris includes bacteria, dentin chips, irrigants and other irritants may extrude through the apex to the periradicular 
area, forcing of these irritants leading to elicit inflammation whose intensity depend on the quantity and the quality of 
the extruded debris, The greater the amount of extruded debris, the greater severity of reaction will be  (Gambarini et al, 
2013 and Elham et al, 2009). In other words the intensity of the inflammation directly proportion to the intensity of tissue 
injury (Siqueira et al, 2002). Therefore, this inflammation that formed as a result of apical extrusion of debris, is the 
main cause of Post-Operative pain because following injury, chemical substances will released or activated which will 
mediate the inflammation process such as vasodilation and increase in vascular permeability etc. Therefore, the main 
inflammatory events that lead to developing of periradicular pain appears to be the increase in vascular permeability 
leading to exudation and edema formation.  These phenomena induce hydrostatic pressure that lead to compression of 
nerve endings and pain generation, although some mediators can generate pain by direct action on sensory nerve fibers. 
(Siqueira et al, 2002).
In a previous study by (Gambarini  et al. 2012), reciprocating single file techniques found to produce higher inflammatory 
response and pain when compared to rotary techniques, this is due to the facts that reciprocating motion extrude higher 
amount of debris than rotary motion, because reciprocation movement is formed by a wider cutting angle and a smaller 
releasing angle, while rotating in the releasing angle, the flutes will not remove debris but force them apically.  Moreover, 
both WaveOne and Reciproc techniques use a quite rigid, big single-file of increased taper (usually 08 taper, size 25), 
which directly reach the apex. In many cases, in order to reach the apical working length, reciprocating instruments 
are used with force directed apically, which makes an effective piston to propel debris from a patent apical foramen. 
Since instruments are used without any preliminary coronal enlargement. This result in a greater engagement of flutes 
and, consequently, more torque or pressures is needed (Jayaprada et al 2014, Gambarini  et al. 2013, Gambarini  et al. 
2012, De-Deus et al 2010, Bürklein and Schäfer 2010). Moreover, WaveOne Primary file has longer pitch design when 
compared to ProTaper Next and Universal ProTaper files, longer pitch design extrudes more debris than shorter pitch 
design (Elham et al, 2009).

De-Deus et al. 2010. In their study have reported no difference in debris extrusion between ProTaper Universal system 
and single-file ProTaper F2 used in reciprocating motion (De-Deus et al 2010). However, the results of this present 
study are in accordance with previous studies by Bürklein and Schafer (Bürklein and Schäfer 2010) which showed 
reciprocating single-file systems extruded more debris when compared with the full-sequence rotary motion. These 
findings could explain the higher incidence and severity POP in WaveOne group more than the other two groups 
(ProTaper Next and Universal ProTaper groups). ProTaper Next group showed the lowest inflammatory response and 
pain, this might contribute to the unique design of ProTaper Next files (PTN). PTN files have an offset design that 
produce a traveling mechanical wave of motion along the active portion of a file. This swaggering effect reduce the 
engagement between the file and dentin wall, also a file with an offset design along with lateral brushing motion give 
more central preparation and more cross-sectional space for the debris to accumulate and auguring out of the canal rather 
push them apically (Ruddle 2013). In Vitro study by Kocak et al. 2014, PTN system found to extrude a significantly 
less amount of debris than Universal ProTaper system (PTU) (13). Also study by Bürklein et al. (Bürklein and Schäfer 
2010, Bürklein et al. 2014) found that there was more debris in the apical part of the canals after canal preparation with 
WaveOne and ProTaper systems as they are both  characterized by three cutting edges with radial lands to support the 
blades and a relatively small chip space (Bürklein et al. 2014).  ProTaper Universal and WaveOne are characterized by a 
triangular or modified triangular cross-section resulting in a lower cutting efficiency and smaller chip space (Bürklein et 
al. 2014). This design may intensify debris transportation toward the apex when used in combination with a reciprocal 
movement, while continuous rotation may improve coronal transportation of dentin chips and debris by acting like a 
screw conveyor (Bürklein and Schäfer 2010).
 So based on previous studies (Jonathan et al, 2005, Bürklein and Schäfer 2010, Jayaprada et al 2014, Bürklein et al. 
2014 and Nekoofar et al. (2015)) which showed PTU system extrudes less amount of debris than WaveOne system and 
the latest study by Kocak et al, 2014, Which showed PTN extrude significantly less amount of debris than PTU, so in 
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turn PTN system extrudes a significantly less amount of debris than WaveOne system. This explain the lowest incidence 
and severity of pain in ProTaper Next group than other two groups.
Tooth may become tender after the treatment; over instrumentation or forcing debris into the periapical tissues might 
causing tenderness, this tenderness occur because of increase in blood flow during healing process of the periodontal 
tissues (Neeta, 2005).
In the present study pain assessment carried out using Verbal Rating Scale (VRS) instead of other type of scales for pain 
assessment like Visual Analogue Scale (VAS) or Numerical Rating Scale (NRS)  because, the VRS is easily assessed, 
takes less time than the VAS, and can be performed without the need of paper and pen, VRS preferred by the less 
educated and the elderly. It is relatively simple to understand. As line length in VAS is the response continuum, many 
patients find it difficult to judge distance accurately. Therefore, the VAS has some practical limitations in a clinic setting 
(Cork et al, 2003, Marianne et al, 2010). Further studies are warranted to investigate the influence of analgesic records, 
pain duration and root canal preparation time.  

 
Conclusion: 
Since there was no preoperative pain in all cases. The type of tooth, the pulp and periodontal condition were similar 
among the three tested groups, and the other variables like (operator, irrigation method, and intra-canal medicaments) 
were similar, the difference in postoperative pain might be related to the different instrumentation systems. Under the 
condition of this study, ProTaper Next system found to produce the lowest incidence and severity of Post-Operative 
Pain, while WaveOne System found to produce the highest incidence and severity of Post-Operative Pain.

Limitation of the study
Larger sample size would provide rigorous finding. Pain duration and root canal preparation time  had not been considered 
as a variables in this study, it is suggested that future studies consider with larger sample along with registration of the 
pain experienced by the patients.
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ABSTRACT 
 
Introduction: Dental elevators are often used in traditional surgical extraction procedure to extract remaining root apex. 
In this study, a conventional straight elevator was modified by changing its blade into a different form that enables the 
operator to use this modified elevator in innovative technique for extraction of remaining root apex without the need for 
surgical extraction procedure of flap reflection and bone removal.
 
Aims: The aim of this study is to evaluate the feasibility of using a unique and innovative modified elevator design in 
extraction of a retained root tip of upper and lower anterior teeth and upper premolar teeth.
 

Materials and methods: A prospective comparative study design was used on 400 patients divided equally into two groups. 
In group A (study group), the patients were treated using a modified elevator design for extraction of remaining root. In 
group B (control group), conventional surgical extractions involving flap reflection and bone removal were performed 
on patients for extraction of remaining root apices. The time was calculated in minutes and postoperative complications 
were assessed clinically. T-Test statistical analysis was used to examine differences in extraction time between groups. 
 
Results:  
 
By using the modified elevator, 200 patients (120 males and 80 females) in group A underwent extraction of remaining 
root apex of upper and lower anterior teeth and upper premolar teeth without flap reflection or alveolar crest bone 
removal. In Group B, conventional surgical extraction was performed on the other 200 patients (130 males and 70 
females). The mean age of patients was 44 years in group A and 43 years in group B. Surgical extractions of root apices 
in group B took longer time (mean = 20.23 ± SD 3.93 minutes) in comparison to extractions using modified elevator 
in group A (mean = 2.36 ± SD 0.82 minutes). The difference in extraction time between group A and group B was 
statistically significant (p <0.01).
 
Conclusions:  

The suggested approach for remaining root extraction using modified elevator design is less invasive and time saving.  
 

Keywords: modified elevator design, dental elevator, surgical extraction, retained root, 
remaining root extraction

Introduction 

Elevators, also known as exolevers, are instruments which make up the basic armamentarium for the procedure of 
exodontia (Kruger, 1984). Elevators are regarded the second most important instrument (after the extraction forceps) 
with which tooth, or remaining root, extraction is achieved or aided. They are commonly used to luxate teeth, expand 
alveolar bone, and remove broken or surgically sectioned roots from their sockets. If used appropriately, the elevators 
can achieve safe and effective exodontia (Kandler, 1982). Alveolar bone fracture and injury to adjacent teeth, however, 
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are two reported problems in association with elevators use (Miloro, 2004).
Elevators have a long-standing history in dental practice. The use of elevators in exodontia dates back to 1122 (Bussell 
and Graham, 2008). The development of surgical equipment is a reflection of collective surgical experience (Assael, 
2004). The elevators have been improved several times over the years to make their usage more effective and ergonomic. 
From the evidence provided, there would seem to be a clear link between contemporary elevators and initially known 
elevators, both regarding design and materials used (Bussell and Graham, 2008). Currently, there are many types of 
elevator designs, including straight elevators and right and left sided Cryer and Warwick James elevators (Miranda-Rius 
et al, 2015). 
It is known that tooth extraction may require a preoperative radiograph to get information about root morphology 
and related dental pathology such as interproximal caries or apical lesions (Miranda-Rius et al, 2015). The traditional 
surgical extraction procedure involves reflection a mucoperiosteal flap, removal of alveolar bone, and root luxation 
with conventional elevator (Harry and  Orrett, 2001). In this study, the conventional straight elevator was modified by 
changing its blade into a different form that enables the operator to use the modified elevator in an innovative technique 
for extraction of remaining root apex without the need for flap reflection and alveolar crest bone removal. 

Materials and Methods
 
A prospective comparative study was conducted with 400 patients (250 male and 150 female) having remaining roots 
requiring extraction. The patients were divided equally into two groups. In group A, modified elevator design was 
used to extract remaining roots, while classical surgical extraction was performed in group B. Of the 400 patients, 360 
patients were treated in Al-Ramadi Teaching Hospital and the other 40 patients were dealt with in the Ishik University-
Faculty of dentistry-oral and maxillofacial surgery department in Erbil. All patients in both groups were evaluated and 
managed during the period from December 2012 to December 2015. 
Ethical approval from Al-Ramadi Teaching Hospital was obtained to conduct the research. All patients were informed 
about the nature of surgical approach and consented and signed the official consent form, as shown in the Appendix. The 
clinical form was filled for each patient to determine the demographic data, associated symptoms, physical examination, 
laboratory investigations, radiological work-up, teeth to be extracted, time of surgical procedures (excluding time for 
local anesthesia) and postoperative complications such as pain and swelling. 
The remaining root tips were either retained roots (chronic cases) or roots fractured during teeth extraction. These cases 
were treated in both groups. The shape and length of the roots determine which technique the operator can use. The 
palatal roots of upper first premolars (rather than fused roots), bulbous roots, and dilacerated roots were not extracted 
using the modified elevator design and technique. These cases were referred to group B and treated using conventional 
surgical extraction. Any retained roots longer than half of the root length were also included in group B and treated using 
conventional surgical extraction. Patients with retained roots shorter than half of the root, on the other hand, were treated 
by using our type elevator. All patients in both groups were treated by the same oral and maxillofacial surgeon, who has 
more than 10 years of experience.  
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Instrument modification:  
In this study, we modified the straight elevator in a way that results in a new design (Figure 1) by which we can 
extract fractured root apex efficiently. The new elevator is made of similar material to those of other elevators, which is 
stainless steel and its handle and shank is similar to those in straight elevators except in the blade part. The conventional 
straight elevator (root elevator Cat. No. A10015, Medisana, Pakistan) was modified by bending its blade approximately 
90-degree (Figure 1A)

A semicircular motion was then performed from the beginning of the blade part to the end using bender or orthodontic 
plier (Figure 1B)

Both sides of the new elevator can be used for both right and left sides (Figure 1C).
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Figure1 A: 90-degree bending of blade of 
conventional straight elevator. 

Figure 1 B: The blade after semicircular 
motion.  

Figure1 C: Right and left sided modified elevator.
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The right sided elevator can be used for extraction of the fractured root of maxillary and mandibular anterior teeth and 
right maxillary premolars while the left sided elevator can be used for extraction of the left upper premolar teeth
 (Figure 3A).

Extraction technique: A periapical radiograph was taken for all patients with a strip of perforated lead placed over 
the tooth socket as shown in Figure 2 to identify the remaining root position. By using the lead piece as an indicator, 
the point at which we insert the blade of our elevator can be determined. The lead strip adapted quickly to the occlusal 
surface and the labial or buccal vestibule until the bottom of the vestibular sulcus. The perforations of the long limb act 
as an indicator to locate the tooth apex on periapical film (Figure 2A and 2B).
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Figure 3 A: Left sided elevator used to extract upper 
premolar root

Figure 2 A: Lead strip used as a guide. Figure 2 B: Periapical film showing root 
apex as pointed.
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The right handed operator stood in front of the patient during extraction of upper right premolar teeth and upper anterior 
teeth and behind the patient when extracting upper left premolar teeth and lower anterior teeth. The left handed operator 
stood behind the patient during extraction of upper right premolar teeth and upper anterior teeth and in front of the 
patient when extracting upper left premolar teeth and lower anterior teeth. 
In many cases especially retained root of upper teeth, tactile sensation or palpation of the labial cortex in anterior teeth 
and buccal cortex in upper premolars is carried out by the supporting hand index finger, while using the elevator by the 
other hand to localize and mobilize the retained root apex.With the help of periapical radiograph and lead indicator, the 
operator was able to localize the exact position of the remaining root apex. The operator then begin to force the tip of the 
elevator towards the bone and the overlying mucosa at the identified position until it penetrates mucosa and bone, and 
then attempts to engage the retained root. The wheel and axle principle, which is a modified form of lever principal, is 
applied. That is, the effort is applied to the circumference of the wheel, which in turn rotates the axle of the instrument 
so that the weight (tooth) can be lifted (Fragiskos, 2007). Our elevator is based on the wheel and axle principle and is, 
therefore, similar in action to Warwick James and Cryer’s elevators. The Warwick James elevator, however, has a small 
blade that is rounded at its tip while our modified elevator is pointed. With a rotation movement, the fractured apex 
was pushed outward through the socket and the remaining root apex easily extracted. Only a small puncture wound left 
buccally, and no sutures were necessary (Figure 3 A, B, C, and D).
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Figure 3 A: Left sided elevator 
used to extract upper premolar 
root.

Figure 3 B: The elevator with the 
extracted left premolar root.

Figure 3 D: Site of elevator 
insertion after extraction.

Figure 3 C: Socket after root 
extraction.
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After extraction, all patients in groups A and B were administered non-steroidal anti-inflammatory drug (Ponstan 500mg 
oral tablet, thrice daily for three days) plus antibiotic (Amoxicillin 500 mg oral capsule, thrice daily for three days) when 
required (Dar-Odeh et.al, 2010). Patients in both groups were followed up for two weeks post extraction. Postoperative 
clinical signs and symptoms (pain, swelling, trismus …etc.) were assessed by the same operator on the third day and after 
two weeks. The postoperative clinical examination was deemed as a method of assessing postoperative complications. 
Data were statistically analyzed using T-Test analysis at a significance level of (p <0.05) to determine the differences in 
extraction time between group A and group B. 

Results
In group A, there were 120 males and 80 females and the male to female ratio was 1.5:1. In Group B there were 130 
males and 70 females and the male to female ratio was 1.8:1 (see Table 1).

Table 1

  Volume 3, Issue 1 2016, Kamal Turki Aftan

Gender 
distribution.



34

The age of participants ranged from 20 to 70 years in group A (mean = 44 years) and from 20 to 70 years in group B 
(mean = 43 years) (see Table 2).

Table 2
Age distribution
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Teeth distribution was approximately similar in both groups as shown in Table 3

Table 3
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In group A, there were: 69 maxillary central incisors, (17.25%), 17 maxillary lateral incisors (4.25%), 14 maxillary 
canines (3.5%), 12 mandibular central incisors (3%), 16 mandibular lateral incisors (4%), 2 mandibular canines 
(0.5%), 43 maxillary 1st premolars (10.75%), and 27 maxillary 2nd premolars (6.75%). In group B, there were: 
72 maxillary central incisors (18%), 16 maxillary lateral incisors (4%), 12 maxillary canines (3%). 9 mandibular 
central incisors (2.25%), 15 mandibular lateral incisors (3.75%), and 6 mandibular canines (1.5%), 47 maxillary 1st 
premolars (11.75%), and 23 maxillary 2nd premolars (5.75%). 
Surgical extractions of root apices in group B took longer time, with the mean time was 20.23 ± SD 3.93 minutes 
(except time for local anesthesia) compared to group A in which the mean time was 2.36 ± SD 0.82 minutes. The 
statistical difference between Time A and Time B was highly significant (p value < 0.01) (see Table 4).

Table 4

By using the modified elevator in group A, the maxillary central incisors and premolars proved to be less time consuming 
(1 ± 0.5 minutes) than maxillary canines (1.5 ± 0.5 minutes), while mandibular anterior teeth exhibited the highest time 
consumption, particularly the mandibular canines (4 ± 1 minutes).  
All patients in group B complained of pain and swelling after surgical extraction as part of normal post-surgical extraction 
sequel, while no post extraction pain or swelling appeared using the modified elevator design in group A. 

Discussion

Retained roots occur when a tooth suffers from advanced dental caries, resulting in a complete crown fracture during 
function, leaving a decaying root stump subgingivally or subcrestally. There is also a possibility of root fracture with 
the tip remaining in the alveolus during teeth extraction or trauma. These teeth that have had their crowns weakened 
or fractured may need surgical extraction of remaining roots (Hupp et al, 2013). Removal of these roots often requires 
surgical procedure involving raising a full mucoperiosteal flap to gain access to the root stump. In cases where little tooth 
structure remains, a portion of the buccal bone needs to be removed. Usually the bone is carefully removed, by a bur in 
a surgical handpiece and sterile water as a coolant, to approximately one-half of the root length (Michael, 2004). 
Our modified elevator does not necessitate flap reflection, bone removal, or suturing at all. It is worth to mention, however, 
that if the tooth had significant mobility prior to fracturing, it may be possible to use very small root-tip elevators to 
elevate the fragments from within the socket (Hupp et al, 2013). However, if repeated attempts at elevating the root tips 
prove unproductive, the small roots can be extracted using our modified elevator without the need for surgical flap. 
Based on the wheel and axle principal, which is a modified form of the lever principal, the operator’s effort is applied 
to the circumference of the wheel which turns the axle so as to raise the weight (i.e., root). The greater the diameter of 
the wheel, the greater  the mechanical advantage because each pound of pressure applied to the handle of the crossbar 
elevator is multiplied by 4 to 5 times on average, depending on the radius of the wheel divided by the radius of the axle 
(Archer, 1976). In comparison to Warwick James elevators, our elevator has a narrower and longer blade which allows 
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easy insertion of its blade into the buccal or labial cortex and engaging the broken root piece. 
According to the results of this study, more time consumption and more complications were seen in group B in comparison 
with group A. The suggested elevator design and extraction technique has the advantage of preserving alveolar bone, 
which allows more aesthetic and functional implant restorations (Kandler, 1982). The surgical extraction of remaining 
root apices involves elevation a mucoperiosteal flap and removal of alveolar bone which often results in deformation 
of the dentoalveolar complex and could lead to alveolar ridge defects, making the placement of dental implants very 
difficult or even impossible in some cases (Levitt. 2001). By using our elevator in root extraction, there will be least 
bone destruction and subsequent resorption because this technique does not require flap reflection or coronal bone 
removal and maintains the alveolar height which plays a vital role in the stability of dental implant. Furthermore, our 
technique does not require apical force application as in the traditional extraction technique for broken root pieces, 
which may result in fracture of the cortical plate or even pushing the root apex of upper premolars into the maxillary 
sinus (Archer, 1976). Minimal force is required using our kind elevator avoiding the possibility of bone fracture or root 
displacement into the maxillary sinus. If the apical-third of root fractured, it may be possible to leave the root piece in-
situ as long as the root tip is less than 4 mm in size and is not mobile and the tooth is vital with no evidence of periapical 
pathology or infection associated with root tip (Batal and Jacob, 2006). In this situation, a wait and see (observe) policy 
is advocated (Malhotra, 2011). In this study the fractured root apex during dental extraction were treated in group A 
very easily without need to leave the root fragment. In addition, a lot of patients were prepared for dental implants and, 
therefore, root apex extraction was mandatory.
A number of other minimally-invasive techniques were described in the literature for root extraction. A barbed broach or 
a number 40 or 50 endodontic reamer has been used to extract remaining roots. It wedged tightly into the remaining canal 
with one or two clockwise turns, and then the remaining root is pulled out of the socket (Krishnan, 2008). However, this 
technique is not without its limitations. It is not indicated for invisible canals, bony interferences, root hypercementosis, 
or serious curvatures (Branco, 2015). In all cases of both groups, this technique was attempted first without success. 
The patients were then distributed to either group A or group B. Another technique suggested to ‘atraumatically’ extract 
remaining roots and preserve alveolar bone is to perform surgical extraction using semilunar flap design to preserve 
crestal bone (Kannan, 2014). Although using semilunar flap in surgical extraction of remaining roots instead of three-
sided or two-sided flaps is considered less traumatic, it is time consuming and requires suturing as compared to using 
our type technique. 
In this study, a periapical radiograph with a strip of perforated lead was used to act as a guide for identification of 
remaining root apex. Tactile sensation or palpation of the labial cortex in anterior teeth and buccal cortex in upper 
premolars was performed by the left-hand finger, while the retained root apex was moved by the elevator tip. This 
allowed the root apex to be located and picked-up. Other techniques, however, may be used to help the operator localize 
the remaining root without radiograph, for example the use of endodontic file and stopper to estimate the root depth 
clinically (Branco, 2015).  
The suggested approach in this study has its limitations. First, the described technique is applicable only for anterior 
teeth and maxillary premolars (i.e., buccal root of maxillary 1st premolar and palatal root if it is fused) and it cannot 
be used in other posterior teeth due to bone density and/or proximity of vital structures. Bone thickness is an important 
parameter for the success of this technique. Sometimes the operator was not be able to perforate the buccal alveolar bone 
(e.g., mandibular canine) via elevator unless extreme force is exerted, which some patients under local anesthesia found 
unpleasant. Bone thickness in posterior teeth limits the use of our elevator in these areas. With regard to the mandibular 
canine, bone thickness limits the use of our technique in old aged patients and only two young patients (aged 21 and 23 
years old) were treated using our type elevator to extract remaining root. Second, although all attempts to extract 200 
remaining roots in group A were successful, there were difficulties in some cases at the beginning of the study. One such 
difficulty was that the elevator tip could not precisely engage the remaining root tip. Despite challenges, none of the 
cases were shifted to group B to complete root removal by surgical extraction. Third, this technique requires experienced 
and skilled dentist who is able to determine precisely the point through which the blade is inserted depending on the 
periapical film and his/her tactile sensation, while moving the fractured root fragment using the root tip elevator, thereby 
avoiding trauma to vital structures during the procedure. In addition, the current study design is not randomized and has 
limitations. Future randomized clinical trials can be conducted to investigate the new suggested technique.
Notwithstanding the aforementioned limitations, the suggested approach and technique has several advantages over 
the traditional surgical extraction technique: it is less time consuming and less invasive and it improves approach and 
accessibility because it does not require flap reflection and it preserves both the alveolar bone and gingiva. This results 
in faster uneventful healing.
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Conclusion

The suggested approach for extracting remaining root apex by the modified elevator design is less invasive and time 
saving. The new technique improves approach and accessibility and does not require flap reflection and it preserves both 
the alveolar bone and gingiva and it leads to faster uneventful healing. 
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Abstract: 
Introduction: 
Non carious lesions are multicausal clinical status with wide diversity of prevalence among individuals and populations. 
Several etiologic backgrounds may simultaneously play role in the incidence of this condition. The purpose of this study 
was to investigate the prevalence of non carious tooth wear and to point out the strength of correlation between occlusal, 
incisal and cervical tooth wears and the most eminent associated clinical findings.
Materials and methods:
338 patients 174 male and 164 female their age ranged from 20 to an opened range over 50 years were 
examined by one examiner. A comprehensive dental and periodontal examination was performed to 
identify presence and extension of non carious lesions by applying   simplified scoring criteria for tooth 
wear index. Examination of hypersensitivity was performed by applying Wong-Backer faces pain 
rating scale. A questionnaire form included information regarding oral hygiene performance, type of 
tooth brush, method and frequency of tooth brushing. Dietary habits such as snakes and acidic food or 
drink consumption. Parafunction and smoking habit was also included. (Chi Square test) was applied to 
present the strength of association between tooth wear and the other variables investigated in this study. 

Results:
A significant association was detected between the 3 types of tooth wear. These lesions are age dependent with no 
significant differences in their incidence between male and female. Frequency and type of tooth brush found to have 
a significant effect on non carious tooth wear. Furthermore, the study recorded significant relations of tooth wear to 
parafunction, extracted posterior teeth and gingival recession. However, no significant relation was detected between 
tooth wear and some other variables examined in this study such as dietary habits acid food and drink, smoking, dental 
caries, gingival bleeding and periodontal pockets.
Conclusion: Several causes found to participate in the occurrence of tooth wear. Frequently develops 
under functional and parafunctional occlusal and incisal contact between the teeth in maxillary and 
mandibular arch that wear enamel and dentine away with age. It also weakens dental structure at the 
cervical portion of the teeth to wear off under the effect of tooth brushing and acid food and drink. 

Key words: Non carious lesions, Tooth wear, attrition, erosion, abfraction An Investigation into Non Carious 
Tooth Wear and Associated Clinical findings

Introduction:
Non-carious tooth wear (NCTW) is frequently described as “tooth substance loss”. Such process involves tooth structure 
loss known as attrition, abrasion, erosion and abfraction. Tooth wear (TW) in human can be recognized at different sites 
on the dentition, each classification corresponds to a different process with specific clinical features. Lesions appear 
at cemento-enamel junction as non carious lesions called erosion, abrasion or abfraction, or it is called attrition when 
tooth wear appears at the occlusal or incisal aspects of the teeth. Non carious cervical/occlusal lesions can lead to 
hypersensitivity, plaque retention, pulpal involvement, and aesthetic problems (Permi et al., 2014, Tomer et al., 2016).
The prevalence of tooth substance loss in a mechanical however particularly in a chemical way is perceived as an 
increasing problem worldwide (Kruelen et al. 2010, Jaeggi and Lussi, 2006). Tooth wear affects tooth anatomy, and all 
kinds of complications may arise if it is left untreated. These complications result from the loss of mineralized tooth 
substance and consider a higher risk of tooth sensitivity, pulpal complications, and discoloration (Jaeggi et al. 2006, 
Dietschi and Argente 2011).
Non-carious cervical lesions (NCCLs) present a variable morphology ranging from shallow grooves to a well 
recognised curved in lesions to large notched or wedge-shaped defects (Tomer et al., 2016). Whereas, occlusal TW can 
leads to loss of cusps and fracturing of teeth. Enamel of molar teeth may appear thin and flat that ended with occlusal 
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facets and cavitations. A remarkable correlation between occlusal wear and NCCLs has been recognised in a study of 
bruxism (Xhonga 1997). This correlation found to be increased in severity with age (Bergstorm and Eliasson 1988). 
It is acknowledged that the occlusal masticatory loading is transmitted as strain to the cervical part of the tooth due to 
the elastic properties of the dentine. Furthermore the occlusal contact forces between the upper and lower teeth that 
causing occlusal wear facets by attrition is developing the wedge-shaped cervical lesions on the same tooth (Lee And 
Eakle 1984). Numerous factors are involved in the etiology of NCCLs including excessive occlusal forces in non-axial 
direction that lead to micro fracture and loss of tooth substance – enamel prism in the cervical region owing to stress 
induced flexure created by non-axial occlusal forces, this condition described as abfraction (Grippo, 1991). The shape 
and size of the lesion are dictated by the direction, magnitude, frequency, duration and location of forces that arise when 
teeth come in contact (Piotrowski et al., 2001). Prevalence of NCCLs ranging from 27 to 85%.3, these lesions vary from 
shallow grooves to broad dished-out lesions or large wedge-shaped defects with sharp internal and external line angles 
(Pikdo et al., 2011). Whereas, Abrasion is the physical tooth wear that may arise from excessive tooth brushing and tooth 
pastes containing highly abrasive materials. Erosion is defined as the chemical tooth wear caused by acids, acting on 
plaque-free tooth surfaces, of intrinsic or extrinsic origin (Pikdo et al., 2011).
The purpose of this study was to investigate the prevalence of NCTW and to point out the strength of correlation 
between occlusal, incisal and cervical tooth wears and the most eminent associated clinical findings.

Materials and methods:
A thorough clinical examination was conducted on a randomly selected group of patients of 338 adult patients their age 
ranged from 20 to an opened range over 50 years. The study sample composed of (174) male and (164) female. The 
sample was recruited randomly from a specialized private dental center and Shorsh teaching hospital - dental center in 
Sulaimani city (Kurdistan Region-Iraq) by one examiner. Intra-examiner calibration was performed and the consistency 
of the examiner was frequently assessed until the level of assessment was in the range of 85%. The study conducted 
between March 2016 to September 2016, The study population was divided into four age groups, group 1 (20- 29 
years) 114 patients, group 2 (30-39years) 104 patients, group 3 (40-49 years) 73 patients and group 4 (50) 47 patients. 
A comprehensive dental and periodontal examination was performed to identify presence or absence of non carious 
cervical, incisal and occlusal dental lesions. Furthermore extension of TW was achieved by applying simplified scoring 
criteria for tooth wear index. Tooth wear index scaled as score 0: no tooth wear into dentine, score one: dentine just 
visible or exposed, score 2: dentine exposure greater than 1/3 of surface and finally score 3: pulp exposed or secondary 
dentine formed (Bardsleg et al, 2004). Examination of hypersensitivity was performed by applying Wong-Backer faces 
pain rating scale (Wong 2011) which is divided into 10 scales for pain expression - scale 0: No hurt, scales 1,2,3, hurts 
little bit (mild), scales 4,5,6, (Moderate) Little and even more. Whereas scales 7,8,9, hurts whole more and finally, scale 
10, worst pain (sever pain). Moreover, periodontal health status was evaluated for recording patient’s plaque index 
(Silness and Loe 1964), gingival index (Loe and Silness 1963) and probing pocket depth, determined by measuring the 
distance from the free gingival margin to the bottom of the sulcus or pocket in millimetres (mm). These measurements 
were induced on four surfaces of each tooth - mesial, buccal, distal and lingual using WHO colour coded periodontal 
probe. Periodontal examination also included presence or absence of gingival recession and teeth mobility. Extracted 
tooth or teeth was also marked in the case sheet as one or more than one  extracted posterior tooth or teeth. Maxillary 
and mandibular teeth relationship was examined according to Angle’s classification of occlusion. The study excluded 
patients suffering from chronic systemic diseases and long term use of some medications that might affect the periodontal 
health status and subsequently interfere with the outcome and the result of the study. Furthermore, the present study 
included a questionnaire form which was applied for each patient. The form included patient general information, 
general health condition; it also included information regarding oral hygiene performance, type, method and frequency 
of tooth brushing. Furthermore, patients were asked about any dietary habits such as snakes and acidic food or drink 
consumption. We also recorded information about personal habits such as smoking and parafunctional habits such 
as clenching and bruxism and other detailed information was listed in the examination form. Ethical approval was 
obtained from the Scientific Committee of School of Dentistry – Faculty of Medical Sciences – University of Sulaimani 
for conducting this study; all subjects were informed about their participation in this study and signed a consent form 
after reading it carefully. Statistical analysis: descriptive statistics (tables, means and percentages) as well as inferential 
statistics – SPSS version 13 (Chi Square test) was applied to present the strength of association between tooth wear and 
the other variables investigated in this study and to evaluate the results of the present study. 
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Results:
Table 1 demonstrates the result of this study which including the frequency and the percentage of TW among the 
sample according to gender and patient’s age groups. 109 patients out of 338 – 32.2% have recorded different types and 
stages of tooth wear, 65 males and 44 females. Furthermore the study revealed higher frequency of tooth wear among 
the older age groups than younger as shown in Table 1. For example, it was found that 74% of the population in age 
group four (50) was affected by TW, where as only 10.5% of patients in group one (20-29) demonstrated TW. The table 
also demonstrates the frequency, methods and types of tooth brushing investigated in this study; we found that 95.6 
of the examined sample were using different methods of brushing one or more than one time per day. The majority 
of the population in this study were using medium bristles’ type of tooth brushes (59.4%). Furthermore, the higher 
percentages were recorded for horizontal and vertical methods of tooth brushing 43.5 and 38.7 respectively. The study 
also investigated the relation of TW to smoking, dietary habits and acidic food and drink consumption by the patients, 
Table 1 

shows that 20.4% of the sample is smokers; it also shows that 18.9% and 14.5% respectively having dietary habits 
like snakes and utilizing acidic food and drink excessively. The table also shows frequency of parafunction, gingival 
recession and grades of dentine hypersensitivity among the studied sample. Strength of association between TW and the 
examined clinical variables was tested by using Chi square test for statistical analysis. 
Statistical analysis of the results revealed the following correlation between TW and the variables applied in this study, 
Chi-squire test showed significant correlations between occlusal and incisal TW and both incisal and occlusal with 
cervical TW (p<0.05) (Fig: 2) . However, no significant differences was reported for the three types of TW between male 
and female (p>0.05) (Fig 3B). Statistical analysis also resulted in a significant increase (p<0.05) in the incidence of TW 
with age as seen in (Fig 3A). Similarly, grades of TW strongly correlated to age groups (p<0.05).
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Figure 1

Figure 2

Figure 1: A1 Severe attrition of the occlusal and incisal aspects of the teeth, patient 
usually recognized at reduced vertical dimension due to parafunctional habit. A2 
incisal and occlusal view demonstrating severe attrition the photograph showing 
amalgam restoration of the pulp orifices of the incisers, Root canal restoration of the 
left canine and first premolar, Pulp exposure and reparative dentine of left central 
incisor. A3 severe attrition of the lower teeth. B1 incisal and cervical non carious 
lesions due to loss of posterior teeth and chewing on the anterior teeth. B2 Incisal 
tooth wear of the upper anterior. B3 Incisal tooth wear of the upper anterior.  

Figure 2: Association between three types of tooth wear (occlusal, cervical and 
incisal), A – between occlusal and cervical, B – Between cervical and incisal, C – 
between occlusal and incisal.
 * indicates a significant association
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Figure 3

Figure 3: Association between tooth wear and different variables applied in this study, A- showing 
the effect of age on tooth wear, B- tooth wear according to gender, C- association between tooth wear 
and brushing frequency per day, D- effect of brush type on tooth wear.
 * Indicates a significant association



44

The study also tested strength of correlation between TW and frequency, type and tooth brush and tooth brushing 
techniques applied by the patient. Statistical analysis of the present data showed a significant increase (p<0.05) in the 
frequency of TW with increased frequency of tooth brushing per day (Fig 3C). A significant increase (P=0.001) in the 
frequency of TW was recorded with using hard tooth brushes when compared to soft and medium types of tooth brushes 
(Fig 3D). However, non significant correlation was detected between TW and 3 methods of tooth brushing - horizontal 
method, vertical and circular methods (P>0.05).
The results also recorded a highly significant correlation between TW and parafunction habits such as clinching and 
broxisim (P=0.001) (Fig 4A). A weak correlation was detected between TW and dentine hypersensitivity (p=0.03). 
Nevertheless, a significant correlation was recorded between TW and gingival recession (P<0.05) (Fig 5A).
Furthermore, no significant correlation (P>0.05) was recorded between TW and the following variables tested in this 
study – Acid drink and food, dietary habits and smoking as seen in Figures 4B, 4C and 4D respectively. Also a significant 
correlation was recorded between TW and tooth mobility and number of extracted posterior teeth (P<0.05) (Fig 5B 
and 5C). On the other hand, statistical analysis of the results revealed no significant correlation (P>0.05) between TW 
and periodontal pockets (Fig 5D), amount of plaque, gingival bleeding, and presence of carious lesions. The study has 
also showed that 85% of the examined sample has class I jaw relationship and around 5% having class II and class 
III respectively and 4.8% showed other kind of jaw relationship such as edge to edge, open bite or cross bite occlusal 
relationship with non significant effect on tooth wear frequency and degree (P>0.05), (Table 1).
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Figure 4

Figure 4: Association between tooth wear and number of variables applied in this study,
A- Association between tooth wear and parafunction, B- between tooth wear and acid 
drink and food, 
C- between tooth wear and dilatory habits, D- between tooth wear and smoking.
* Indicates a significant relation.
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Discussion:
It is acknowledged that TW is a multicausal clinical phenomenon, which is not optimal to consider just one etiological 
factor for its occurrence (Mehta et al.,2012), as a matter of fact several etiologic backgrounds may simultaneously play 
role in the incidence of this condition. Occlusal and cervical TW may present a wide diversity of prevalence, severity 
and extension among individuals and populations (Bergstorm and Eliasson 1988). A high occurrence rate of cervical 
abrasion was noted with 85% of subjects exhibiting at least one superficial lesion. However, deep lesions were presented 
in 22% of their sample. Both prevalence and severity increased with age.  A very recent and consensus report of the 
European Federation of Conservative Dentistry released in April 2016 considered erosive TW a clinical condition, 
which calls for the increased attention of the dental community and a challenge for the cooperation with other medical 
specialities (Thiago et al., 2016).
 The methodology undertaken in this study was simple based on a questionnaire and clinical investigation, which 
is aimed at determination and evaluation of the prevalence, extension and severity of the disease. Furthermore, it is 
designed to find and build up correlations between different variables applied in this clinical investigation. 
Several functional and parafunctional activities that occur in the oral cavity, such as chewing, clenching and bruxing, 
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Figure 5

Figure 5: Association between tooth wear and gingival recession, tooth mobility, 
extracted teeth and periodontal pockets, A- between Tooth wear and gingival 
recession, B- between tooth wear and tooth mobility, C- between tooth wear and 
extraction, D- between tooth wear and periodontal pockets.
* Indicates a significant correlation.
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significantly influence the rupture of the tooth structure. Forces within the long axis of the teeth are dissipated with little 
stress within dentin or enamel. However, lateral forces flex the teeth toward both sides and the stress pattern becomes 
more detrimental to the thin enamel edges at the cervical portion of the tooth. This process ruptures the chemical bonds 
between the hydroxyapatite crystals thus making the process of cervical wearing and developing cervical lesions easy 
((Lee And Eakle 1984, Grippo, 1991, Telles And Pegoraro, 2000, Grippo And  Simring, 1995). 
The present study found a strong correlation between both occlusal, incisal non carious lesions and cervical non carious 
lesions, which is supported by a previous finding by Pegoraro et al. 2005. Furthermore, a serious of photographs was 
captured for some patients participated in this study signifying the strength of association between the three types of non 
carious tooth wear as shown in Figure:1A, 
(A1, A2 & A3) which are pointing at an evident correlation between parafunction and other kinds of TW, which shows 
severe attrition of the occlusal and incisal aspects of the teeth, patient was recognized at reduced vertical dimension 
due to parafunctional habit, this has also been reported by (Mehta et al.,2012, Bartlett 2005). Sstatistically, our results 
showed a highly significant correlation between parafunctional habits and non carious TW, which was consistent with 
Xhonga 1997.
1B, demonstrates attrition of the incisal edges (B1 & B3) as a result of extraction of the posterior teeth and the patient 
was depending entirely on the anterior teeth for mastication. The photograph also shows TW at the cervical portion 
of the incisors (B1& B3). Our results recorded a highly significant correlation between number of extracted posterior 
teeth and occlusal and cervical lesions which indicates an over load on the remaining anterior teeth as a result of early 
extraction of the posterior teeth specially when the arch is left without replacement of the extracted teeth or replaced 
by acrylic partial denture. This phenomenon specifies a correlation between occlusal forces and TW. A similar case was 
published by Khandelwal et al. 2010 in a report case about rehabilitation for partially edentulous patient with anteriorly 
worn dentition (Khandelwal et al. 2010). 
We also found that non carious lesions are significantly age dependant as the results of this study showed that incidence 
and intensity of this condition were significantly increased with age. Our result found to be consistent with other reports 
by (Bergstorm and Eliasson 1988, Spijker et al., 2009, Bernhardt et al., 2004). This indicates that increased total contact 
time between the upper and the lower teeth which is usually longer with age has a significant relation to incidence and 
severity of TW.  
These findings strengthen evidence for the role of occlusal forces as an etiologic factor for non-carious TW; this relation 
was also supported by (Pegoraro et al., 2005). 
Our investigation didn’t record a strong correlation of acid foods and drinks and tooth brushing technique to TW. Never 
the less and according to our findings TW was correlated to frequency of tooth brushing per day and type of tooth 
brushes.  
Therefore, according to our results, we believe that NCCLs are not always necessary to be caused by abrasive action of 
tooth brushes and dentifrices alone, or cases of erosion caused by erosive action of acidic foods or drinks. This is more 
probably being due to excessive occlusal forces that flex the tooth when it is in non axial direction causing abfraction 
at the cervical portion of the tooth. This category was added to the categories of non carious cervical lesions in 1991 by 
Grippo which referred to pathological loss of dental hard tissue caused by biomechanical occlusal forces flexure of the 
tooth which causing fatigue of enamel and dentine at point of force application and around it (Grippo, 1991). Hence, 
according to statistical analysis of the result and findings obtained from this study, one can predict that tooth wear 
happens with age as a result of excessive occlusal forces in axial and non axial directions which wear the tooth material 
either under direct contact between the occlusal and incisal surfaces of the upper and lower teeth or happens indirectly 
by weakening the tooth structure at the cervical portion of the teeth by bending it under excessive lateral occlusal force 
to easily wear away by tooth brushing or acid food or drink.
The significance of our findings is that we can believe non carious tooth wear is a social problem calls for particular 
attention. Since parafunctional habit (e.g. bruxism) is another lifestyle habit that has been shown to influence 
dental and periodontal integrity negatively. It is playing a significant role and considers a key element for the 
incidence of   non pathologic loss of dental structure (Xhonga 1997). It is acknowledged that today’s life style is 
now shifting toward more stressful one and social stress has a significant impact on the individual’s behaviour 
and habits. Lifestyle stress leads to muscular hyperactivity or oral parafunctional habits including clenching and 
bruxism (26). Therefore, this benefit is perhaps most obvious when one looks at the effects of lifestyle on personal 
behaviour and habits for early diagnosis and management of this kind of a non carious biomechanical lesions. 
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Conclusion:
 Prevalence of tooth wear among the study sample wasn’t trivial, more than 30% of the subjects examined had non carious 
tooth wear. Several causes found to participate in its occurrence. Frequently tooth wear develops under functional and 
parafunctional occlusal and incisal contact between the teeth in maxillary and mandibular arches that wear enamel and 
dentine away with age. It also weakens dental structure at the cervical portion of the teeth to wear off under the abrasive 
and erosive effect of tooth brushing and acid food and drink and other dietary habits.
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