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 To evaluate and compare the radiopacity of zinc oxide eucalyptus as 

compared with zinc oxide eugenol as root canal filling materials for 

deciduous teeth. Acrylic plate like an arch was constructed, each one 

was 5 mm thickness, 2.2 cm broad, and 4.5 cm long, with 8 holes of 1 

mm internal diameter. One of the tested materials was inserted into each 

hole. Then projected to digital x-ray device and then the opacity was 

calculated by Photoshop©. 10 acrylic plates were made to have 40 

samples of each material Groups were made by filling zinc oxide 

eugenol in 4 perforations in the right and the other 4 perforations was 

filled by zinc oxide eucalyptus on the left side. The data indicated that 

the mean value of radiopacity of Zinc Oxide Eugenol groups (8.62±2.20) 

and Zinc Oxide Eucalyptus (4.55±3.49) are both acceptable endodontic 

materials from the radiopacity point of view. Additionally, Zinc Oxide 

Eugenol had significantly higher radiopacity than Zinc Oxide 

Eucalyptus. Zinc oxide eucalyptus has an acceptable radiopacity as a 

root canal filling material for primary teeth. Furthermore, zinc oxide 

eugenol is more radiopaque than zinc oxide eucalyptus. 
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1. Introduction 

Successful pulpectomy in primary teeth depends on quality of radiopacity of material for better prognosis to 

exclude the secondary caries if it happens later, which is highly indicated for kids with highly risk for caries 

who needs a lot of follow ups to preserve their occlusion that may be distorted by early loss of their primary 

teeth [1]. In endodontics, radiolucency is also useful for distinguishing dental restorative materials from 

other tooth and surrounding components [2], [3]. It's also useful for determining how well the materials are 

absorbed in bone formations [4]. The different radiopacity levels of restorative materials may be used to 

identify dissolutions and marginal adaption [5], [6]. 

 

Pulpectomy: is a dental procedure that involves the entire extirpation of the coronal as well as the radicular 

portion of the pulp to get admittance to the root canals that are debrided, distended as well as disinfected 
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moreover resorbable substance are used to fill the canals [7]. 

 

The major aim of pulp treatment in the primary dentition is to maintain every primary tooth in the dental 

arch completely functional for serving proper mastication, phonation, as well as preserving space for 

permanent teeth eruption and preventing the negative psychological consequence of tooth loss [8], [9]. 

 

Rifkin shows pulpectomy flawless obturation material criteria: [10] 

•Resorbability: antibacterial trait adjoining the resorb capability. 

•Safe for periapical scheme and subsequential thriving buds, non-inflammatory/irritating to the beneath 

permanent tooth germ. 

•Antiseptic to eradicate the canal from growing bacteria. 

•Visibility radiographically. 

•Removal not problematic. 

•Not complex insertion: and squeeze into channels, fixed to the canal walls, and not narrowing beyond 

hardening. 

•No discoloration. 

 

Today, there are various endodontic filling materials that compete for more accuracy and radiopacity 

However, their cost is still a major concern especially in teaching institutes and even in practice. This makes 

ZOE material as the most widely used in pediatric dentistry. And as an attempt to improve the qualities of 

such valuable material and as a continuing for a previous research where replacing eugenol with eucalyptus 

where it had a better antimicrobial quality than ZOE [11]. So there is a series of researches that this study is 

one of its rings which attempts to investigate the other good qualities of this mixture. 

 

2. Materials and Methods 

 

2.1 Sample size 

Since it is impossible to establish the perfect sample size from statically point because test cannot be done 

on all people or teeth that should be included in this study, but 40 sample is acceptable since A power 

analysis was established by G*power, (Franz Fauluniversitat, Kiel, Germany). A sample size of 36 subjects  

And considering failed sample like 10% so 40 sample is acceptable (20 samples in each group) would yield 

95% power to detect significant differences, with effect size of 0.7 and significance level at 0.05. so 40 

sample for each tested material were prepared, since calculations require assumptions about expected means 

and standard deviations. 

 

2.2 Methology 

The method for assessment of material radiopacity, was performed by Photoshop software which is more 

accurate and more reproducible compared to shade assessment by unarmed human eye [12]. 

 

2.3 Sample preparation (Lab work) 

By using cold self-polymerization acrylic and its monomer, 10 arches of (1 cm thickness, 2 cm broad) 

where made in horse shoe molds with 8 perforations, 4 on each side of 5 mm internal diameter holes.  

Before polymerizing them, the holes were corrected by drilling with a pointed blue fissure bur of dental 

turbine (luster burs, France. NSK turbine, USA). (fig 1) 
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Figure 1: using cold self-polymerization acrylic and its monomer to make the arches 

 

Each hole then was filled with one of the materials tested (fig 2). Each cement-filled acrylic plate was 

placed in front of the radiography sensor at a focus-object distance of 30 cm. 

 

 
Figure 2: acrylic arch with (1 cm-thickness, 2 cm broad) horse shoe molds with 8 perforations, 4 on each 

side of 5 mm internal diameter holes. 

 

2.4 Preparation of the tested materials 

For preparation of zinc oxide eugenol and Zinc oxide Eucalyptus as according to [13]. 

 

Table (1) List of materials and mixing formula [13] 

Zinc oxide eugenol  Zinc oxide powder Eugenol oil 



H. T. Zedan and Z. J. Jafar, 2022                                                                            Azerbaijan Medical Journal 

 

2894 
 

 1 scoop (0.2 g) 7 drops (0.07 cc) 

Zinc oxide eucalyptus Zinc oxide powder  Eucalyptus oil 

1 scoop (0.2 g) 7 drops (0.07 cc) 

 

Then ZOEUC was loaded into the right 4 perforations and ZOE on the other 4 perforations on the left side 

on each arch, then they were left to fully set for 24 hours.(fig.2) 

 

2.5 X-ray work 

Then x_ray was directed to each hole by portable digital x-ray(china) in 30 cm distance away and arches 

positioned on digital x-ray sensor. (Woodpecker, size 1,20*30mm H1). 

 

2.6 Analysis work 

After the radiographic images have been gathered, the hue intensity scale of the brightness channel of the 

histogram function in Adobe Photoshop (Adobe Systems Incorporated) was utilized to assess them. The 

histogram's horizontal axis represented the intensity values or levels, which ranged from zero (left) to 255 

(right). The number of pixels was shown on the vertical axis. As a result, a graph of the image's hue scale 

and registration was generated, with details from low-registration photos concentrated in the radiolucent 

areas and details from high-registration images focused in the more radiopaque sections [14], [15]. (fig 3 

and 4). 

 

 
Figure 3: Zinc oxide eugenol luminosity by Photoshop histogram. 
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Figure 4: Zinc oxide eucalyptus luminosity by Photoshop histogram. 

 

3. Results 

The radiographic density values for each of the materials examined are provided in the table.2 and figure 5, 

together with their means and standard deviations. The data indicated that the mean value of radiopacity in 

Zinc Oxide Eugenol groups 8.62±2.20 was significantly higher than the radiopacity value of Zinc Oxide 

Eucalyptus 4.55±3.49. 

 

(Table.2): Descriptive and statistical test of radioopacity 

 Groups T test df P value Cohen's 

D ES ZOEUC ZOE 

Minimum 2.030 5.300 14.200 78 0.000* 3.174 

Maximum 6.990 9.990 

Mean 4.974 8.432 

±SD 1.035 1.141 

*=significant at p<0.05. 
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Figure 5: ZOE has more radio opacity than ZOEUC. 

 

4. Discussion 

The radiopacity of a substance is influenced by its molecular structure and thickness. As a result, in order to 

produce uniform discs, worldwide guidelines for the radiopacity of root-canal filling materials recommend 

using test material samples formed in molds [15], [14]. 

 

The radiopacity of all intraoral dental materials, including root canal filling materials, is generally 

recognized as a desirable quality. [16], the radiopacity of an endodontic material creates a contrast between 

neighboring anatomical features and the filling substance, making it easier to detect voids and inappropriate 

shapes on radiographs [17]. 

 

The radiopacity of a substance is influenced by its molecular structure and thickness. As a result, in order to 

produce uniform discs, worldwide guidelines for the radiopacity of root-canal filling materials recommend 

using test material samples formed in molds [15]. 

 

Acrylic material was chosen as it is easy to fabricate to the mold needed and cannot be registered by x-ray, 

as current prosthetic acrylic resins are radiolucent and cannot be imaged using standard radiographic 

techniques, will not overlap the opacity of the tested material. Acrylic is less dense and permits the x-ray 

beam to pass through them. Radiolucent structures appear dark or black in the radiographic image. 

 

Perforations were of 1 cm thickness which is the best as the thinnest diameter that approximates to the 

amount of endo filling needed clinically. 

 

Photoshop software was used with periapical digital x-ray because of its accuracy to detect the histogram of 

the opacity, that the image can be analyzed and measured directly on the screen at great magnification. 
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Digital imaging made it easy to detect the best homogenous opacity area to measure rather than old methods 

of measuring which was done by the operator’s eye, that might miss the correct measuring. In addition, the 

voids present give false result but could be overcome by digital magnification and the auto-detect option in 

Photoshop software. Every single gray area recorded as a pixel so the program overcomes the problem of 

voids and air bubble traps and chose the correct area to measure. 

 

In the present study the evaluation values of radiopacity for both the studied obturation materials (ZOE and 

ZOEUC) for detection are greater than that of dentin (≥4) [18]. To overcome the misreading for secondary 

caries or bad restoration seals, both of the materials are acceptable for root canal treatment. A material that 

has less radiopacity than dentin should not be considered as a filling material where the radiopacity dentin 

that was observed to be between (1.80 and 1.09) [18].  

 

Additionally, radiographic evaluation between the two root canal materials ZOE and ZOEUC, where ZOE 

had significantly higher radiopacity in table (1). This result is concomitant with the [15]. Also this agreed 

with [20], where ZOE gave encouraging results as the success rates of ZOE was 85.71% approximate to the 

result of Metapex. In spite of that the ZOEUC shows an acceptable clinical and radiographic success. 

Higher radioopacity of ZOE might due to the higher density as Wilson's findings [19], who recorded the 

elution of eugenol from 13 distinct zinc oxide–eugenol cements, corroborate with this; the extra zinc oxide 

particles likely bind the eugenol as quickly as it is released, leaving just the sealer's outer surface vulnerable 

to eugenol release, leaving the mixture denser [21], [22]. 

 

Also zinc oxide eugenol is consists of Zinc oxide, ~(69.0%), White rosin, ~(29.3%)], Zinc acetate, ~(1.0%) 

(improves strength).Making zinc oxide eugenol advance in its radiopacity. 

 

On the other hand, lower radiopacity of ZOEUC than ZOE serves an advantage that ZOEUC doesn’t set as 

hard as ZOE; removal of the material for retreatment therefore is simplified [23], representing less dense 

material with acceptable radiopacity. 

 

Limitations: 

One of the main limitations is that the study was done on acrylic plates not in vivo. 

 

5. Conclusion 

Zinc oxide eucalyptus has an acceptable radiopacity as a root canal filling material for primary teeth. 

Furthermore, zinc oxide eugenol is more radiopaque than zinc oxide eucalyptus. 
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