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ABSTRACT
Root canal anatomy in the human dentition is very complex. The radiographic identification of these root canal features may assist in the assessment and
treatment of potential endodontic failures. The technique described here introduces a radiopaque contrast medium into the root canal system for better
visualization. A new contrast media includes Iopamidol (Non Ionic Monomer) which till date is not used in dentistry. This chemical is used in Angiographic
indication, Urography, Computed Tomography and Venography. 24 extracted teeth were collected. Access cavity was prepared on all of them. The teeth were
divided into 2 groups and different contrast media (also with NaOCl + EDTA) were introduced into the canal. The individual teeth were radiographed. The
radiographs were scored. Significant difference was seen between the 4 subgroups. The newer contrast media which is non -ionic iodine based monomer with
low viscosity and low osmolality when used in combination with a cleansing and a chelating agent, served as a very effective contrast media in endodontics.
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INTRODUCTION
The human tooth has a complex pulp space anatomy. The
presence of patent furcal, lateral and accessory canals are the
portals of entry and exit between the root canal space and the
periodontal ligament 1,2. Radiographic identification of these
portals may aid in assessment of anatomy of pulpal
system.The radiographic interpretation of pulp space anatomy
suffers from superimposition of surrounding bone tissue3.
All tooth roots have a main canal: these are the canals which
are instrumented and obturated during endodontic treatment.
Although the apical foramina of the roots are the principal
pathways between the pulp and the periodontal ligament,
patent lateral and accessory canals may exist. These canals
may form a communication between the pulp and PDL,
permitting either irritants from the necrotic pulp to irritate
and inflame the lateral PDL, or in case of a periodontal
lesion, toxic substances to enter the pulp to induce
pathological changes. (W.B.Saunders 1989, R.C Burns
1991)4The premolars especially mandibular, show a more
complex root canal anatomy than any other tooth.4,5
The radiographic identification of these root canal features
may assist in the assessment and treatment of potential
endodontic failures. Studies have shown that radiographs
often fail to provide the basic information that is required
such as the number of canals within the tooth or the presence
of lateral canals.4
A method which enhances the appearance of the canals may
therefore be considered of value in endodontic therapy. The
technique of introducing a radiopaque contrast medium into
the root canal system of extracted permanent teeth was used
by Barker et.al (1973) to investigate the anatomy of pulp
space from radiographs. Numerous radiopaque contrast
media have been developed and used to various degree of
success.4
Many methods have been used to investigate root canal
anatomy. In vitro each has its own advantages and
disadvantages with variable degrees of accuracy and
procedural complexity.5
In order to overcome these adverse effects, a newer contrast

media is used in the present study. The contrast media
includes Iopamidol (MILANO ITALY Bracco s.p.a) (Non
Ionic Monomer), which has not been used in clinical
dentistry so far. This chemical is used in Angiographic
indication, Urography, Computed Tomography and
Venography.
MATERIALS AND METHODS
Twenty four extracted intact human mandibular premolars in
each group (12 first premolars & 12 Second premolars) were
stored in 10% sodium hypochlorite. Each tooth was
radiographed in the mesio-distal planes using DDDIOR
(DDDIOR-Direct Digital Dental Intra Oral Radiography)
system.
Standardized endodontic access cavities were prepared using
a high –speed hand piece with a diamond point bur and water
coolant.
On location of the pulp chambers with a patency file of ISO
no 6 K File, the canals were progressively enlarged to 8,10
and 15, after which gross pulpal debris were removed using
barbed broaches .The prepared individual teeth were then
correctly oriented and mounted using wax in a modified
plaster phantom.
The prepared individual teeth were divided into two main
groups.
GROUP 1 Contrast media was introduced into the canal, and
GROUP 2 Contrast media+ sodium hypochlorite + EDTA
(COMDENT Corp. Mumbai) was introduced into the canal.
Contrast media was placed in a hot water bath and then
immediately introduced intra pulpally into each of the
prepared tooth.
Another contrast media Iopromide (Manus Aktteva
Biopharma LLP) was also used. A syringe and an ISO no 15
K-file was used to ensure that the media reached the apex.
The individually mounted teeth were radiographed
(DDDIOR). The images were presented to three viewers and
scoring was done.
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Table 1: Values recorded as per assessment by three viewers in Group 1
Group 1 - Contrast Media
Iopamidol
Iopromide
Teeth No
Viewer 1
Viewer 2
Viewer 3
Viewer 1
Viewer 2
Viewer 3
1
1
1
2
2
2
1
2
0
0
0
1
1
1
3
2
2
1
1
1
0
1
1
1
1
1
1
4
5
1
1
2
2
2
2
6
0
0
0
1
1
1
7
1
1
1
0
0
0
8
0
0
0
1
1
1
9
1
1
1
2
2
2
10
2
2
0
1
2
1
0
1
2
1
0
1
11
12
1
1
0
1
1
1
Table 2: Values recorded as per assessment by threee viewers in Group 2

Teeth No
1
2
3
4
5
6
7
8
9
10
11
12

Group 2 - Contrast Media + NaOCl + EDTA
Iopamidol
Iopromide
Viewer 1
Viewer 2
Viewer 3
Viewer 1
Viewer 2
3
3
3
3
3
2
2
2
3
3
2
2
2
3
3
3
3
3
3
3
3
3
3
2
2
3
3
3
3
3
2
2
2
1
1
1
1
1
3
3
3
2
2
3
3
2
3
3
2
3
2
2
2
1
2
3
2
2
3
3

Figure 1: Radiograph clearly showing the root
canal morphology in Group 2 Sample,
Subgroup Iopamidol

Figure 2: Radiograph clearly showing the root
canal morphology in Group 2 Sample,
Subgroup Iopromide

Viewer 3
3
3
3
3
1
3
0
3
2
3
3
2

Figure 3: Radiograph clearly showing the root
canal morphology in Group 2 Sample,
Subgroup Iopromide
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Figure 4: Group 2 has better properties than Group 1

Figure 5: Iopamidol and Iopromide have almost the same properties

Scoring criteria
0 = No Penetration of dye in to the root canal of the tooth
1 = Penetration of dye into the root canal up to the middle
part of the root canal.
2 = Penetration of dye into the root canal up to the apical part
of the root canal.
3 = Penetration of dye into the root canal up to the apical
part of the root canal along with penetration into the lateral
and the accessory canals of the same.
Inter group comparison was done using statistical analysis.
RESULTS
The observation has been summarized in Table 1 and 2.
Intergroup comparison
Group 1- Contrast media
Group 2- Contrast media + sodium hypochlorite + EDTA
Contrast Media used
1) Iopamidol
2) Iopromide
KRUSKAL- WALLIS test was done between them for Group
1 and for Group 2
For Group 1
P- Value for Iopamidol = 0.817
P- Value for Iopromide = 0.935

For Group 2
P- Value for Iopamidol = 0.919
P- Value for Iopromide = 0.489
The result showed that for P >0.05, no statistically significant
difference between the contrast media (Iopamidol and
Iopromide) were seen.
MANN-WHITNEY test was done between Group 1 and
Group 2 for Iopamidol & Iopromide separate.
For both the contrast media the P value was less than 0.001
The result showed a significant difference between the Group
1(Contrast Media) and Group 2(Contrast Media + NaOCl +
EDTA)
DISCUSSION
Good quality radiographs are the single most important aid in
detecting extra roots and canals in endodontic diagnosis .The
ability to accurately markdown the possibility of an extra
canal would be clinically useful to rule out, the riskof
iatrogenic damage associated with trying to locate the
perceived additional canal. Also on gaining access to the root
canals, the contrast medium could be used to verify the canal
morphology pre-operatively.
The use of radiopaque contrast medium in endodontic
radiography may be a valuable aid in the diagnosis and
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evaluation of root canal system. This system would
complement rather than replace plain radiography.
In the present in vitro study a simple technique was used to
introduce two radiopaque contrast media into the root canal
system of extracted teeth under negative pressure.
In previous studies by J.M Bedford et.al, only the dye was
introduced into the root canal after pulp extirpation, but the
presence of pulp remnants normally hindered the proper flow
of the dye into the canal.
Here the sodium hypochlorite portion of the composition will
digest the pulp and eliminate bacteria and the related irritants
within the root canal system thus enabling the iodine portion
of the composition to flow into the vacated space. EDTA, a
chelating agent was used to remove the inorganic part in the
canal thereby increasing the flow.
The viscosity of the contrast media also played a small role in
the reduced flow. Therefore, the formulation was changed to
increase the efficiency of the dye. Hence the preparationused
was a solution of contrast media + 5% sodium hypochlorite +
17%EDTA.
The solution was placed in a thermostatically controlled
water bath (to reduce the viscosity). The results showed that a
combination of Iopromide+5% Sodium Hypochlorite +
EDTA showed better flow and radio opacity as compared
with Iopamidol .This could be due to;less viscosity and hence
better flow characteristic of Iopromid. Better visualization
was achieved due to presence of higher iodine content.
CONCLUSION
The contrast media, non- ionic iodine based monomer with
low viscosity and low osmolality when used in combination
with a cleansing and a chelating agent, served as a very
effective contrast media in endodontics. From this invitro
study it can be inferred that the non- ionic iodine based
contrast media Iopromide and Iopamidol, both were effective
when used as an adjunct in routine endodontic radiography.
Iopromide when used along with a cleansing agent and
EDTA had better characteristics of flow and contrast in
assessment of root canal anatomy. However additional
studies are needed to be carried out to further investigate in
this front. This reflects the need to understand the complex
root canal anatomy better.
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