
INTRODUCTION:
Provisional cementation of permanent restorations is widely 

practiced for a variety of clinical reasons, including the desire to 

make further occlusal adjustments, continuation of periodontal 
1therapy and inspection of abutment teeth for support.  

A temporary luting agent used to fix the interim restorations must be 

strongenough to retain the restoration but at the same time weak 

enough to enable removalof the restoration without damage to the 
2 abutment.  These contrasting requirementsmay lead to  

compromise  the cement behavior in its mechanical properties.

Provisional crowns cemented for a long term are susceptible to 

cement washout, bacterial infiltration and caries.                

Many temporary cements contain eugenol, which is a concern as 

eugenol has been shown to adversely affect many of the physical 
3,4properties of resin.

Controlling the marginal gap appears critical for maintaining 

gingival health. Therefore effect of margin design on the fit of 

temporary crowns and the amount of microleakage is important.   

This study is conducted to evaluate the combined effect of different 

noneugenol temporary cements and different finish lines after 

thermocycling on the marginal microleakage in provisional 

restorations. 

Methodology

Freshly extracted 64 mandibular first molar of approximately similar 

crown height were mounted on acrylic block. Each sample 

subsequently was numbered from 1- 64 for future identification. For 

making temporary crowns, a putty index was made of each tooth 

sample.

Fig 1: Teeth Samples With Putty Index

(FIG 1) Samples were randomly divided into two groups to recieve 

shoulder and chamfer finish line respectively. A standardized tooth 

preparation was done with a high speed headpiece attached to a 

paralleling device (FIG 2). Samples of Group I were prepared with 

1mm shoulder margin, crown height 5- 7 mm and 10 degrees 

convergence angle and Group II were prepared with 1 mm chamfer 

margin, 10 degrees convergence angle and crown height 5- 7 mm. 

Tooth preparation and marginal configuration was checked using a 

magnifying glass.

ABSTRACT
Objective: In many situations provisional restorations require 
long term permanence in the oral cavity, during this period the 
abutments need the best possible biologic and mechanical 
protection. Therefore it was found essential to evaluate the 
combined effect of commercially available temporary cements 
and different finish lines after thermocycling on the marginal 
microleakage in provisional restorations.

Method: A total of 64 sound extracted mandibular 1st molar were 
prepared to receive a full veneer crown .The preparation was 
divided into 2 groups-

Group 1 prepared with shoulder finish line and Group 2 prepared 
with chamfer finish line.

Provisional crowns were fabricated and specimen of each group 
was again divided into two subgroups .These provisional crowns 

were cemented with two different eugenol free cements. Among 
the subgroups, half of the samples were subjected to 
thermocycling. All the specimens were then immersed in basic 
fuschin dye, sectioned and observed under stereomicroscope to 
evaluate the marginal microleakage.

Results: The observation under optical microscope showed the 
microleakage between the cement layer and the tooth surface. 
The results were statistically analyzed by Mann Whitney U test.  
All samples subjected to thermocycling showed higher marginal 
microleakage.

Conclusion - It was found that, there were no statistically 
significant differences in values of microleakage between 
shoulder and chamfer finish lines. Also, significant difference in 
the extent of microleakage between the two cements Relyx and 
Provicol has been obtained with more microleakage value for 
Provicol cement.
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Fig 2 Teeth Preparation

Temporary crown was prepared using self cure tooth moulding 

powder.A constant finger pressure with static load was applied to 

avoid distortion of the temporary crown. Magnifying glass was used 

to confirm that all prepared crowns had marginal discrepancy within 

acceptable limit. 

To avoid bias the samples from each group were randomly divided 

into two subgroups. Each sub-group had 16 samples. The 

cementation of temporary crowns was done with two different 

temporary cements Relyx and Provicol. During cementation a static 

load of 5 kg was applied for 5 minutes (FIG 3).

FIG 3: Cementation of Temporary 

Samples after cementation were designated as -

Group I R–sample with shoulder finish line cemented with Relyx

Group I P - sample with shoulder finish line cemented with Provicol.

Group II R - sample with chamfer finish line cemented with Relyx

Group II P - Sample with chamfer finish line cemented with Provicol.

To simulate the thermal insults to which the prosthesis is exposed in 

oral cavity, thermocycling was done using a customized protocol. 

Half of the samples from each sub group were thermocycled 

designated as T and half of them were not thermocycled designated 

as NT. This was done to check for the effect of thermocycling on 

marginal microleakage where NT acted as a control group. 

Thermocycling was carried out in two water baths. The temperature 
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of one bath was kept at 50 (± 2°C) using salt, ice and water. The 

temperature of the other water bath was maintained in the range of 

550 (± 2°C) C electrically. Measurements conducted in previous 

studies revealed (50 - 55°) C to be the approximate temperature 

difference which occurs in vivo during ingestion of hot and cold 

foods. Samples were immersed for 20 seconds into each baths, first 

in 5°C and then in 55°C with interval of 10 seconds between two 

immersions. With this protocol, 250 cycles were completed for each 

sample. All samples were then immersed in bath of 5% basic 

fuschin dye for one hour.Samples were then cleaned under running 

water to wash off excess dye and then embedded in polymethyl-

methacrylate resin using a putty index (FIG 4) and then sectioned in 

the buccolingual direction with low speed Carborandum disc. To 

avoid any bias all samples were viewed only on buccal side under 

stereomicroscope from margin of prepared tooth till the point of dye 

penetration for microleakage.

Fig-4 : Embedded In Polymethyl-methacrylate Resin

Microleakage was recorded using stereomicroscope by single 

operator according to

Non- parametric analysis and scale adopted by Tjan et al as-

Score 0 – No microleakage (FIG 5)

Fig5: Score 0 Microleakage of Samples Observed Under Optical 

Microscope at 50% Magnification

Score 1 – dye penetration extending upto one third of the axial wall 

(FIG 6)



Fig 6: Score 1 Microleakage of Samples Observed Under Optical 

Microscope at 50% Magnification

Score 2– dye penetration extending upto two third of the axial wall 

(FIG 7)

Fig7: Score 2 Microleakage Of Samples Observed Under Optical 

Microscope At 50% Magnification

Score 3 – dye penetration along the full length of axial wall (FIG 8)

Fig8: Score 3 Microleakage of Samples Observed Under Optical 

Microscope at 50% Magnification

Score 4 - dye penetration extending over occlusal surface (FIG 9)
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Fig9: Score 4 Microleakage of Samples Observed Under Optical 

Microscope at 50% Magnification

RESULTS :

The specimens were evaluated under  optical microscope for dye 

penetration  to check marginal microleakage .The mean standard 

deviation values for microleakage of Group I and Group II with 

shoulder and chamfer finish line were (1.91 ±1.33) for Group I and 

(1.81 ±1.310) for

Group II (Table1 and Graph 1). It was observed that there was no 

statistically significant difference in marginal microleakage of 

samples of Group I and Group II with p-value (0.7780) at 5% level of 

significance implying that the marginal configuration does not have 

significant effect on microleakage of temporary cements.The 

microleakage observed in the provisional cements tested in this 

study was between the biologic tissue (dentinal surface) and 

cement. 

Table1: Comparison of Group I and Group II 

GRAPH :1

The results of present study show that a significant difference in the 

extent of microleakage between Relyx cement and Provicol cement 

with a p-value (p<0.05) at 5% level of significance (Table-2, 

3).Microleakage was more with Provicol cement than RelyX cement 

Table2: Comparison of two cements (R and P) in Group I 

Table3: Comparison of two cements (R and P) in Group II 

(Graph-2, Graph 3). 

GRAPH: 2
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Another major factor affecting microleakage of temporary 

restorations is thermocycling. The results of the statistical analysis 

of comparisons of mean microleakage in samples with and without 

thermocycling is statistically significant with a p-value (<0.05) at 5% 

level of significance (Table 4,) From the results of this study it was 

evident that the thermocycling was the most influential factor in 

enhancing the process of microleakage . (Graph-4).

Table4: Comparison of with and without thermocycling in cement R 

of group-I

GRAPH: 4

DISCUSSION

Marginal seal in the diagnostic stage of reconstruction remains the 

major parameter by which the long term success of fixed partial 
5denture can be assessed.  Microleakage around the margins of 

crown are dependent on a number of  issues, such as cement 

solubility and dimensional changes, film thickness, adherence to 
6substrate and poor adaptation of restoration to the abutment.  The 

most common cements used in  provisional fixed prosthesis are 

those containing zinc oxide eugenol. As in zinc oxide eugenol 

cements, residual eugenol alters the polymerization of some resins 
7and some patients are sensitive to it . To overcome this, eugenol-

free products with non-resin softening characteristic having 

antibacterial properties were introduced in the market.
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Samples were divided into two groups and tooth preparation was 

done as Group I and Group II with shoulder and chamfer finish line 

respectively using a paralleling device to keep the convergence 

angle of preparation uniform for all the teeth i.e.10 degrees. 
8 Lewinstein I et al studied Retention, marginal leakage, and cement 

solubility of provisional crowns on mandibular molars with 

standardized tooth preparation and convergence angle of 10 

degrees. Temporary crowns were prepared for the respective teeth 

and cemented using two different temporary luting agents.The 

noneugenol temporary cements used in the study were RelyX Temp 

NE and Provicol.

Thermocycling was carried out in two water baths. The temperature 

range of 5°C-55°C is used with dwell time of 10 seconds. In general 

most of them have temperature range of 0°C-60°C. Baldissara P et 
9 al  in his study used 250 cycles with temperature range of 50C-60°C 

and dwell time of 20 seconds where as Lewinstein I et al 8 used 100 

cycles with 10 second dwell time at temperature range of 5°C-55°C . 

From the   results of this study it was evident that the thermocycling 

was the most influential factor in enhancing the process of 

microleakage whereby thermocycled samples showed increase in 

the leakage score in all the samples. These results are consistent 
10with those of Wahab FK et al 

The reasons for greater microleakage in the samples subjected to  

thermocycling could be attributed to marginal deterioration as a 

result of thermal stress. The thermal cycles produces significant 

strains and micro shifts on the restorations interfaces causing the 
11failure of the weakest link  despite the relatively low number of 

thermal cycles adopted in this study. 

The two most important methods to detect marginal leakage are 

immersion of samples in dye solution or use of radioisotopes. A 

solution of 5% basic fuschin dye was used for checking 

microleakage in this study. Use of Basic fuchsin dye is an 

appropriate technique for detecting marginal leakage as it is safer, 
12nontoxic and can be used in dilute concentration .Anthony HL et al 

13 14 used solution of basic fuschin for microleakage. Crim GA et al  

compared four thermocycling techniques using basic fuschin and 

Ca45.In this study, the severity of dye penetration was analyzed 

according to 0 to 4 scale score system using stereomicroscope 

where,

Score 0 – No microleakage

Score 1 – dye penetration extending upto one third of the axial wall.

Score 2– dye penetration extending upto two third of the axial wall.

Score 3 – dye penetration extending along the full length of axial 

wall.

Score 4 - dye penetration extending over occlusal surface.

A nonparametric scoring method, widely used in microleakage 
studies allows a better evaluation of microleakage in complete 
crown restorations. 

One of the objectives of this study was to determine the effect of 
different crown margin preparation on the marginal microleakage of 
temporary restorations.

15The results of this study are consistent with those of Keyf F et al  
where they evaluated the marginal adaptation of two different 
temporary crown finish lines, made using a direct technique and in 
relation to time of application. Contrary to these findings Hung CM 

16et al  reported that the group of crowns with the shoulder finish lines 
demonstrated a smaller gap width after treatment than the crowns 
with chamfer finish lines.

The results of present study show that a significant difference in the 
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extent of microleakage between Relyx cement and Provicol cement 
with a p-value (p<0.05) at 5% level of significance (Table-II, III). 
Microleakage was more with Provicol cement than RelyX cement 
(Graph- II). This might be attributed to difference in the composition 

17and properties of two cements RelyX Temp NE is zinc oxide 
cement in which eugenol is replaced by other mineral oil whereas 
Provicol has zinc oxide and calcium hydroxide. One of the possible 
reasons for higher microleakage in Provicol could be the presence 
of calcium

hydroxide. Though calcium hydroxide has beneficial bactericidal 
properties which are important in the prevention of secondary caries 

18beneath restorations  but it does not possess significant 
mechanical strength and thermal insulation. Therefore the cement

containing calcium hydroxide dissolves and disintegrates at a faster 
rate causing more microleakage.

To substantiate the results of the present in-vitro study, there is need 
to evaluate the clinical behavior of these temporary luting agents 
and improving the properties of temporary luting agents so that they 
can successfully reduce/ eliminate microleakage and also have 
antimicrobial properties to combat cariogenic bacteria.

CONCLUSION:

Within the   limitations of this  invitro study, the following conclusions 
were drawn-

1. It was found that, there were no statistically significant 
differences in values of

marginal leakage between shoulder and chamfer finish lines.

2. Significant difference in the extent of microleakage between the 
two cements

RelyX and Provicol has been obtained with more microleakage 
value for Provicol  cement.

3. The results of the study concluded that the thermocycling 
significantly

increased the microleakage of all the samples (P<0.05). Under 
optical microscope, it was observed that the microleakage of 
basic fuschin dye was between the cement layer and the tooth 
surface. 
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