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الخلاضــــــة 

تهدف الدراسة الحامية إلى ثلييم امخحوير الجديد في غكس مسلط أشؼة الأس يان املمية ملأس يان الخلفية امسفلى بغية ثلليص فلدان ارثياح المريظ وإزالة حالة : مهدفا

 س ية، حير خضع كل منهم إلى 25-20 مذطوع في هذٍ الدراسة والذين ثتراوح أغلٌرهم ما بين 20تم ثوظيف : المواد وامطرق. امخخوع أزياء امخطوير أمشؼاغي أملمي

اغتمد امفحص أمشؼاغي الأول ػلى الأسس المؼخادة والمخبؼة في امخطوير أملمي داخل امفم، أما امفحص امثاني . اخذبارين إشؼاغيين لميطلة الأس يان الخلفية نلفم امسفلً

حير تم ثلييم جودة امطورة الإشؼاغية المأخوذة في كلخا الحامخين من خلال ثدكيق وضوح امطورة لخمسة مساكط . فلد تم بخطبيق امطريلة المحورة مؼكس هذٍ الأسس

 تم جمع امبيانات : اميخائج.تجبر امؼظم، حدود امثلب الذكني، حدود كٌاة امسن الداخلية وامطفيحة الجافية (الميياء، امؼاج، هظام كٌاة الجذر)امتركيبة امسًية : جشريحية وهي

ثوضلت اميخائج إلى  . chi-squareمن خلال إجراء ثلييم نلطور الإشؼاغية امتي تم الحطول ػليها من كلا المسلطين الإشؼاغيين وبؼدها تم إجراء تحليل من اخذبار 

ػدم وجود اخذلافات مؼيوية في جودة امطور الإشؼاغية غيد اس خخدام كلخا امطريلذين في امخطوير أمشؼاغي ونلتراكيب امدشريحية الخمسة المحددة في امبحر وكد أوضح 

وغيد ملارىتها مع امخلٌية  ( هلاط ػلى امخوالي49، 45)كلا من امخحجر امؼظمي وامطفيحة الجافية مؼدلات ػاميا لإجلٌلي المجموع من خلال إثباع امخلٌية الاغخيادية 

بينما ثبين أن هياك وس بة مئوية ػامية نلظل غير المميز نلثلب الذكني واملٌاة امسًية امسفلى من خلال اس خخدام  ( هلطة ػلى امخوالي41، 47)الإشؼاغية امؼكس ية 

حركيبة امسن ، امخحجر امؼظمي و امطفحة )ومن جهة أخرى فان من الممكن تحديد امتراكيب امدشريحية  (ػلى امخوالي% 30، % 40)امخلٌية الإشؼاغية الاغخيادية 

 إن امخلٌية الإشؼاغية املمية داخل امفم والموضوػة بشكل غكسي يمكن أن جس خخدم بشكل دكيق : ات الاس خًذاج.بشكل واضح من كلخا امخلٌيات الإشؼاغية (الجافية

 .  في امخطوير أمشؼاغي نلجهة الخلفية من الآس يان مع تخفيف وس بة الألم وإزالة حالة امخخوع
 

ABSTRACT 

Aims: To satisfy the newly reverse modified intra-oral periapical projection, in order to reduce the pa-

tient discomfort and eliminate gagging reflex during periapical radiography of the lower posterior 

teeth. Materials and methods: Twenty voluntaries patients have been used in this research 

aged between 20-25 years, each patient subjected for two intra-oral periapical radiographic 

examinations for lower posterior teeth (premolars and molars). The first radiographic exami-

nation has been made with ordinary principles of intra-oral periapical radiographic projec-

tion, while the second radiograph has been made with reverse modified principles of intra-

oral periapical radiographic projection. Five independent examiners (two oral radiographer, 

oral surgeon, oral diagnosis and oral medicine), rated the two radiographic images obtained 

from both radiographic examination methods. Image quality was assessed by rating the visi-

bility of five anatomical landmarks: tooth structures identification (enamel, dentin and root can-

al system), bone trabiculation, mental foramen borders, inferior dental canal borders and lamina du-

ra. Results: The data collected from the evaluation of the radiographic images obtained from 

both radiographic projections were analyzed by paired samples chi-square test, which shown 

no significant difference (P> 0.05) in image quality obtained from both techniques for five 

selected structures. The bone trabeculae and the lamina dura given higher rating of total 

score with ordinary technique (54, 49 points respectively) when compared with reverse radi-

ographic technique (47, 41 points respectively). The highest percentage of unrecognized 

shadow of mental foramen and the inferior dental canal with use of ordinary radiographic 

technique (40%, 30% respectively), while the other examined anatomic structures (tooth 

structure, bone trabeculae and lamina dura) can be identified clearly with both radiographic 

techniques. Higher percentage of gag reflex and pain discomfort was observed with ordinary 

technique projection (45%, 40% respectively) in comparison with reverse technique projec-

tion (0%, 5% respectively). Conclusion: the reverse intra-oral periapical radiographic technique 

can be used accurately in the radiographic projection of the mandibular posterior teeth; with minimal 

pain discomforted and with eliminated gagging reflex initiation. 
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INTRODUCTION 
         Periapical radiography describes 

intraoral techniques designed to show in-

dividual teeth and the tissues around the 
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apices. Each film usually shows two to 

four teeth and provides detailed informa-

tion about the teeth and the surrounding 

alveolar bone 
(1)

. Intraoral radiography 

could be performed by either the bisect-

ing-angle or the paralleling technique 
(2)

. 

Periapical radiography is not always as 

straight forward in practice as it appears in 

theory. However, knowledge of the theo-

retical requirements of imaging enables 

the clinician to modify the available tech-

niques to suit individual needs of patients 
(1)

.  

       The high muscle attachments in the 

floor of the mouth on the lingual surface 

of the mandible sometime make it almost 

impossible to insert a film deep enough 

and sufficiently far toward the midline to 

record the entire examined tooth and the 

surrounding tissues, including the inferior 

dental canal. 
(1, 3)

.  

      The gag reflex is common to all people 

but is more active in some than in another. 

This makes the placement of the film 

packet in the desired position particularly 

difficult, especially in the upper and lower 

molar regions 
(3, 4)

.  

Aims of the study includes the followings;  

1. To evaluate the newly reverse modified 

intra-oral periapical projection for lower 

posterior teeth regarding the image qual-

ity. 

2. Reduce the patient discomfort and the 

gagging reflex during periapical radio-

graphy of the lower premolar teeth. 

 

MATERIALS AND METHODS 
 Twenty volunteers were 

enrolled in this research with ages be-

tween 20-25 years (12 males and 8 

females), each patient was subjected 

to two intra-oral periapical radio-

graphic examinations for lower post-

erior teeth (premolars and molars). 

The first radiographic examination 

performed was based on ordinary 

principles of intra-oral periapical radi-

ographic projection (Figure 1).  

 

 
Figure (1): Represent the x-ray beam, object and image receptor alignment with ordinary 

intra-oral periapical radiographic technique. 
 
  

While the second radiograph was per-

formed with reverse modified prin-

ciples of intra-oral periapical radio-

graphic projection. (Figure 2). 

 

 

 

 

 

 

 

 

 

 
 

Figure (2): Represent the x-ray beam, object and image receptor alignment with reverse in-

tra-oral periapical radiographic technique. 
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The principles of bisecting angle tech-

nique were applied with both projec-

tions. Dimax-3 digital system 

PLANMECA, Helsinki, Finland was 

operated at 70 kVp, 8 mA and 0.025 

sec. exposure time, with size 2 CCD 

x-ray digital sensor was used. Alto-

gether, the digital images files were 

displayed on 17 inch monitor, bright-

ness and contrast were fixed and no 

enhancement was made before the 

digital images files were saved. 

Bisected Angle Technique Principles: 

The theoretical basis of the bisected angle 

technique can be summarized as follows 
(1, 

3, 5)
: 

 The angle formed between the long axis of 

the tooth and the long axis of the image 

receptor is assessed and mentally bisected. 

 The central ray is directed perpendicular to 

the bisector of the angle formed by the 

long axis of the tooth and the plane of the 

image receptor.  

 Correct horizontal angulation exists when 

the central ray is perpendicular to the fa-

cial surfaces of the teeth and parallel to the 

mesial and distal surfaces. 

 The patient head should be positioned so 

that the occlusal surfaces of the mandibu-

lar teeth will be horizontal when the mouth 

is opened and the median plane is vertical 

to the horizontal plane.  

Reverse Technique Principles: the 

principles of bisecting angle technique 

were applied with the direction of the 

primary x-ray beam in both vertical 

and horizontal angulations, but with 

following modifications;  

 The image receptor position was 

reversed to be placed in the buccal 

vestibule instead of lingually posi-

tioned as in ordinary intra-oral periap-

ical radiographic projection (Figure 3; 

A & B). 

 

               
A B 

 

Figure (3): Represent the image receptor position with the both radiographic            

techniques. A; Ordinary intra-oral periapical radiographic technique. 

B; Reverse intra-oral periapical radiographic technique. 

 

 

 

 The primary x-ray beam is directed 

to the bisecting line from the lingual 

side, with the beam of x-ray ma-

chine coming under the lower border 

of the mandible from the opposed 

side not to be examined toward the 

region to be examined. 

 Correct horizontal angulation exists 

when the central ray passes parallel to 

the mesial and distal surfaces of the ex-

amined teeth as in the ordinary viewing. 

 The patients head should be tilted 

laterally towards the examination 

side to facilitate the positioning of 

the head of x-ray machine to make 

the primary x-ray beam at right an-

gle of the bisecting line (Figure 2).    

      Five independent examiners (two 

oral radiographers, oral surgeon, oral 

diagnosis and oral medicine), rated the 

two radiographic images (Figure 4) 

obtained from both radiographic ex-
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amination methods on a three point 

scale: (0= unidentified structure, 1= 

poor, 2= fair, 3= good). Image quality 

was assessed by rating the visibility of 

five anatomical landmarks: 

 Tooth structure identification (enamel, 

dentin and root canal system). 

 Bone trabiculation. 

 Mental foramen borders. 

 Inferior dental canal borders. 

 Lamina dura. 

 

   
 A                                         B                                           C 

   
                                   D                                           E                                            F 

Figure (4): Represent the radiographic images obtained by two radiographic tech-

niques. (A,B,C; obtained by the ordinary intra-oral periapical radio-

graphic technique) (D,E,F: obtained by the reverse intra-oral periapical 

radiographic technique). 
     

 

With the use of formatted case sheet 

for each image, (Figure 5), the given 

landmark was rated as good (image of 

excellent diagnostic quality), fair (im-

age of diagnostic quality but should be 

improved), or poor (image not of di-

agnostic quality) and scale (0) was 

given to the structure can not be 

shown by the radiograph Each image 

was then given an overall evaluation 

rating of good, fair, or poor.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (5): formatted case sheet. 

Image –A: 

1- Tooth structures identification; 

Good      Fair     Poor    Unidentified    

 

2- Bone trabiculation; 

Good     Fair      Poor    Unidentified    

 

3- Mental foramen borders; 

Good     Fair      Poor    Unidentified    

 

4- Inferior dental canal borders; 

Good      Fair     Poor    Unidentified    

 

5- Lamina dura; 

Good     Fair     Poor     Unidentified    

 

 

Image –B: 

1- Tooth structures identification; 

Good      Fair       Poor    Unidentified    

 

2- Bone trabiculation; 

Good      Fair       Poor    Unidentified    

 

3- Mental foramen borders; 

Good      Fair        Poor    Unidentified    

 

4- Inferior dental canal borders; 

Good       Fair       Poor    Unidentified    

 

5- Lamina dura; 

Good       Fair      Poor     Unidentified    
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Each patient was asked about any dis-

comfort (pain and gag reflex) and his 

/her opinion concerning the simplicity 

in the image receptor positioning to 

evaluate and compare both projection 

modalities. 

RESULTS 
The data collected from the evaluation 

of the radiographic images obtained 

from both radiographic projections by 

the five examiners, were analyzed by 

paired samples chi-square test with 

Excel-Microsoft stastical software 

program, which showed no significant 

difference (P>0.05) in image quality 

obtained from both techniques for five 

selected structures (Table 1). 

 

 

 

 

Table (1): Evaluation of the radiographic images obtained from both radio-

graphic projections was analyzed by t-test. 

Structures 
Viewing 

Technique 

Total 

grad 
SD. Chi^2 value P > 0.05 

Tooth struc-

tures 

O 52 0.502625 
3.162 0.99998 

R 50 0.512989 

Bone trabe-

culae 

O 54 0.571241 
2.8619 0.99999 

R 47 0.74516 

Mental fo-

ramen 

O 17 0.812728 
8.4768 0.97066 

R 48 0.8207826 

IDC. 
O 22 0.91191 

11.335 0.91206 
R 51 0.5104177 

Lamina dura 
O 49 0.510418 

2.3743 2.3743 
R 41 0.759155 

 IDC: Inferior dental canal., O:Ordinary radiographic technique, R: Reverse radiographic 

technique. 
 

 

The image quality, as represented by 

each of the five anatomical landmarks, 

and the overall rating for each tech-

nique were expressed as the mean 

scores of the five examiners as shown 

in the (Table 2), where the bone trabe-

culae and the lamina dura revealed 

higher rating of total score with ordi-

nary technique (54, 49 points respec-

tively) when compared with the re-

verse radiographic technique (47, 41 

points respectively). 

 

Table (2): The image quality represented by the overall rating for each technique with the 

five anatomical landmarks. 

Structure 

Ordinary radiographic tech-

nique 
Reverse radiographic technique 

Good Fair Poor Total Good Fair Poor Total 

Tooth 

structures 
36 16 0 52 30 20 0 50 

Bone tra-

beculae 
45 8 1 54 30 14 3 47 

Mental 

foramen 
0 10 7 17 33 14 1 48 

IDC. 3 12 7 22 33 18 0 51 

Lamina 

dura 
27 22 0 49 18 18 5 41 

IDC: Inferior dental canal. 
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The total number and percentage of 

unidentified anatomical structures 

marked in the radiographic image ob-

tained from each projection modalities 

are shown in the (Table 3), where the 

highest percentage of unrecognized 

shadow of mental foramen and the 

inferior dental canal was with the use 

of ordinary radiographic technique 

(40%, 30% respectively), while the 

other examined anatomic structures 

(tooth structure, bone trabeculae and 

lamina dura) can be identified clearly 

with both radiographic techniques.

 

Table (3): The number and percentage of unidentified structures in the radiographic image 

obtained from both radiographic projection techniques 

 

Anatomical Struc-

ture 

Ordinary radiographic tech-

nique 

Reverse radiographic tech-

nique 

Unidentified Structures 

No. % No. % 

Tooth structures 0 0 0 0 

Bone trabeculae 0 0 0 0 

Mental foramen 8 40 1 5 

IDC. 6 30 0 0 

Lamina dura 0 0 0 0 

           IDC: Inferior dental canal. 
 
 

Table 4; shown no patient having a gag 

reflex (0%) and only single case shows 

pain discomfort (5%) when the reverse 

technique was used. While 45% of ex-

amined cases having gag reflex and 40% 

suffering from pain discomfort with ordi-

nary technique projection.   

 

Table(4): The number and percentage of gag reflex and pain discomfort findings obtained 

from the use of both radiographic projection techniques 
 

 Total 

samples 

No. 

Ordinary radiographic 

technique 

Reverse radiographic 

technique 

No. % No. % 

Gag reflex 20 9 45 0 0 

Pain discomfort 20 8 40 1 5 

 

DISCUSSION 
       Periapical radiography is designed to 

give diagnostic images of the apical por-

tions of teeth and their adjacent tissues. 

The tissues to be radiographed and the x-

ray beam must be in proper relationship to 

produce an accurate radiographic image. 

This is particularly important when using 

the bisecting angle technique 
(4)

.  

       Morphological variations from mouth 

to mouth and even within the same oral 

cavity pose a variety of geometric prob-

lems which must be continuously modified 

to accommodate the immediate circums-

tances
(3)

.  

       The selected age group of the patients 

(20-25 years) facilitates the exclusion of 

the effect of exposure factors on the final 

image quality, were they fixed at 70kVp, 

8mA and 0.025 exposure time.    

       Evaluation of the data collected by the 

five examiners showed that there was no 

significant difference (P>0.05)  in the 

image quality of the selected anatomic 

structures in both projection modalities, 

(Table 1). This means that all modifica-
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tions had been done on the ordinary intra-

oral radiographic projection technique for 

lower posterior teeth with no adverse ef-

fect on the image quality and the diagnos-

tic ability of the examiner.  

Image receptor positioning: the im-

age receptor (CCD sensor) was sup-

ported in its place simply by the pa-

tient index finger with pressure on the 

upper edge of the sensor in an apical 

direction. The presence of buccal 

muscles prevent its bending, slipping 

and kept it fixed in its place easily. 

This simplified the reverse radio-

graphic technique for both the patient 

and operator 
(6)

. 

Apical area coverage: the support of 

the image receptor by the patient in-

dex finger facilitates partial opening 

of the patient mouth. This will lead to 

facial muscle relaxation and facilitate 

enough apical extension of image re-

ceptor with minimal patient discom-

fort 
(1)

.   

Vertical angulation of the beam: the 

buccal positioning of the image recep-

tor with the presence of muscle at-

tachments make the angle formed be-

tween the long axis of the object and 

long axis of the image receptor will be 

increased as a result of increasing the 

buccal inclination of the bisecting im-

aginary line, the vertical angles are often 

quoted but inevitably they are only ap-

proximate 
(5)

. Therefore the oblique di-

rection of the primary x-ray beam 

compensated by the buccal inclination 

of the imaginary bisecting line facili-

tates the direction of the primary beam 

in an approximated right angle to the 

bisecting line 
(7)

. 

Mental foramen: It is clinically signifi-

cant to accurately identify the location of 

the mandibular foramen, canal wall, men-

tal foramen, and so on, all of which trans-

mit inferior alveolar nerves 
(8)

. The over-

all view of rating (Table 2) showed 

that the mental foramen shadow is 

highly identified with reverse tech-

nique in comparison with ordinary 

technique. This is related to the loca-

tion of the mental foramen which is 

closer to the image receptor in the re-

verse technique that makes its shadow 

more sharply. The parts of the object 

farther away from the film are projected in 

an incorrect relationship to those parts 

closer to the film 
(9)

, the shadow of men-

tal foramen was unrecognized in 40% 

of radiographic images produced by 

the ordinary radiographic projection. 

This is related to the opening of the 

mental canal which is directed superiorly 

and posteriorly and as a result, the usual 

view of the premolars is not projected 

through the long axis of the canal opening
 

(3)
.  

Inferior dental canal: the inferior 

dental canal was identified sharply in 

all radiographic images produced by 

the reverse technique (Tables 2, 3), 

where the shadow of inferior dental 

canal cannot be shown in about 25% 

of periapical radiographs taken with 

ordinary technique. This is related to 

the oblique direction of the x-ray 

beam coming lingually to expose the 

inferior dental canal 
(3)

.  

Gag reflex and pain: no patient expe-

rienced gag reflex when the reverse tech-

nique was used(0%), while the gag reflex 

is highly initiated in the intra-oral radio-

graphic examination of mandibular post-

erior teeth with ordinary technique projec-

tion (45%). In the reverse technique the 

image receptor was placed away from the 

zone that initiate gag reflex and supported 

with index finger of the patient press over 

its the upper boarder with minimal mouth 

opening 
(10)

 .  

     Only one case represented pain discom-

fort with the reverse technique (5%) when 

compared with ordinary technique projec-

tion is used (40%). This may be due to 

swelling extending to the buccal vestibule 

that makes the positioning of the image 

receptor so difficult and painful to the pa-

tient. Therefore this technique is difficult 

to be used with those patients having buc-

cal or facial swelling 
(11)

.   

Image orientation: as the x-ray beam is 

directed reversely from the lingual side of 

the examined region. In addition, the ex-

posure side of the image receptor is re-

versed to oppose the source of radiation. 

Therefore, the right side of the image 

represented the left side of the patient if 

the image is viewed in the buccal mount-

ing or it represents the same side of the 

patient if it's viewed in the lingual mount-
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ing. However, the film is oriented with the 

convex side of the dot towards the viewer 
(3)

.  

Difficulty of technique: high training and 

practical experience is required by the op-

erator to perform adequate and correct 

alignment of the x-ray beam to be at a 

right angle to the bisecting line. 

 

CONCLUSIONS 
It is concluded that the reverse intra-oral 

periapical radiographic technique can be 

used accurately in the radiographic projec-

tion of the mandibular posterior teeth;  

1. It can be used as an alternative to the 

ordinary radiographic projection in the 

examination of mental foramen and infe-

rior dental canal.  

2. With minimal pain discomfort and with 

eliminated gagging reflex initiation. 

3. The reverse orientation of the final 

radiographic image should be noted in the 

viewing of the radiograph. 

4. Special training and experience of the 

operator is required in the alignment of the 

x-ray beam with the bisecting line. 

This technique is difficult to be used with 

patients having facial or buccal swelling.  
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