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Abstract  

Endodontic treatment aims to remove the affected tissues and bacteria from the root canal space, protect the 

tooth from recontamination and restore function. Contemporary endodontic practice determines the 

possibilities for most clinical situations to be resolved in one visit. In some cases, a multi-visit approach is 

required and the reasons for this may be related to the peculiarities of the root canal anatomy, as well as to the 

specifics of the pathological process and the treatment plan. Temporary restoration of the endodontic cavity 

between visits plays a key role in the prognosis of the treated tooth. Complications that can occur during this 

period are many and are most often associated with recontamination of the root canals, persistent canal 

infection, cracks and fractures of the crown and roots. In modern endodontic practice, various materials are 

used for temporary restoration of the endodontic cavity. The requirements for these materials are many and the 

choice depends not only on the qualities of these materials, but also on the clinical case. The aim of this review 

article is to present a brief analysis of the reasons for endodontic treatment in one or more visits, as well as the 

most commonly used materials for temporary restoration of the endodontic cavity in contemporary endodontic 

practice, and their properties. 
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Historically, endodontic therapy has been discussed since the 17
th

 century
1
. Contemporary endodontic 

treatment resolves complex clinical cases in one or more visits with a positive short- and long-term prognosis 
2
. 

If the treatment plan requires more than one visit the endodontic cavity needs to be temporary restored which 

may affect the final result of the therapy. Acording to some authors (Abott, 1994) failures in this procedure are 

the second most common cause of pain symptoms in the endodontic treatment 
3
. One of the first studies on the 

properties of materials and methods for temporary restoration of endodontically treated teeth is conducted by 

Fraser in 1929 
4
. Since then, there is still no standard protocol for the isolation of the endodontic cavity during 

the interappointment period. 

 

I. Single-visit or multi-visit approach in endodontic treatment 
In the recent years many authors consider methods for endodontic treatment in one visit 

5,6
. One of the 

most frequently pointed out positive aspects of this clinical approach is the lack of need for temporary 

restoration. This significantly reduces the risks of recontamination and fracture of the treated tooth 
7,8,9

. The 

placement of permanent restoration without compromising the isolation, as well as the ability to take an 

impression for indirect restoration at the same visit (inlay, onlay, overlay or crown) are other prominent 

advantages. Last but not least, it is important to note the cost of time and resources for both the patient and the 

therapist, as well as the staff 
10

. 

Dentists who prefer endodontic treatment in several visits point to postoperative pain. A number of 

studies have shown the presence of such postoperative sensitivity of varying duration - from one day to several 

weeks 
11

. Symptoms also vary and include sensitivity during eating to constant, severe pain and even tooth 

mobility. However, some researchers have not found a specific relationship between postoperative symptoms 

and endodontic treatment in one or more visits 
12

. Initial endodontic diagnose is another important factor which 

may be the reason for postoperative pain and to influence the decision for treatment plan including more than 

one visit. Multi-visit treatment will be the possible approach in most of the cases of non-vital pulp, as well as in 

those with periapical lesions. However, there are studies in the literature that support both opposites 
13,14

. 
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Another group of studies analyzing the implementation of endodontic treatment in one or more visits 

consider the healing process as a major sign of success. In most of them, the researchers did not find a 

relationship between the number of visits and the healing process 
15,16,17,18

. 

The benefits of single-visit endodontic treatment can be summarized as follows: 

1. Convenience for the patient and the dentist due to the lack of need for additional visits. The need for repeated 

general medication such as antibiotic premedication or sedation is ruled out, as well as the risks of repeated 

anesthesia. 

2. Reducing the risk of complications during treatment. 

3. The obturation of the root canals is facilitated because they are well irrigated and cleaned, the dentist is well 

oriented to the anatomy and features of the endodontic space. 

4. Exclusion of the risks from the temporary restoration - micropermeability and reinfection, cracks, fractures, 

etc. 

5. Restoration of masticatory function with final restoration immediately after the endodontic treatment. 

Unfortunately, in many clinical cases, endodontic treatment requires more than one visit and it is usually related 

to the endodontic pathology, complex root canal anatomy or difficulties and complications during treatment 
19,20,21,22

.  

The advantages of the single- and multi - visit approach in endodontic treatment is not fully understood. There 

are evidences in the literature to support both treatment plans 
23

. The limited possibilities of modern methods of 

treatment still define endodontic treatment as a complex and lengthy procedure with a difficult to predict 

postoperative period. It concerns both the structural integrity of the treated teeth and the condition of the 

surrounding tissues 
24

. This means that the provision of individual treatment procedures, including temporary 

restoration, requires future research and the innovations 
25

. 

 

II. Types of materials and methods for temporary restoration of endodontically treated teeth 
Temporary restoration of endodontically treated teeth is a responsible procedure and it may jeopardize 

the final result of the  treatment 
26

. The challenges associated with it are discussed as far back as 1969 by 

Tagger and Osone 
27, 28

. Of paramount importance are the qualities of the various materials, as well as the 

specific protocol for working with them 
29

. Bobotis et al. examine seven materials for temporary restoration 

(zinc-oxide calcium sulphate - Cavit 3M ESPE, USA), glass ionomer cements, classical zinc phosphate cement, 

polycarboxylate cement and zinc oxide eugenol cements (IRM), as well as light cured materials TERM 
30

. 

During the testing period, all materials show different degrees of micropermeability. Since the relevant study in 

1989, some innovations in the content of materials or the introduction of new components have been proposed, 

but there is still no established universal product for everyday practice 
31,32,33

. Light cured composites, whose 

properties such as hard dental tissues bond, abrasion resistance, water absorption, solubility, color 

characteristics, define them as preferred in contemporary dentistry in a multi-visit approach.  

According to Devika et al. 
34

 the temporary restorative material has to meet the following requirements: 

- to provide adequate isolation of the operative field against the penetration of bacteria, organic products and 

fluids from the oral environment into the root canal system; 

- to prevent the influence of the drug, insert in the endodontic space by the factors of the oral environment. 

- to provide a stable and long-lasting bond with the hard dental tissues; 

- to allow to be shaped in accordance with the external contours of the tooth in order to prevent complications 

arising from over-contouring; 

- easy to remove from the cavity; 

- X-ray positive; 

- with good abrasion resistance; 

- with a short setting time; 

- to have antibacterial properties; 

- to ensure good marginal integrity; 

- be insoluble in oral fluids. 

There is still no material that sufficiently meets all the requirements, but it should be noted that contemporary 

light cured composite materials meet most of these criterias 
35,36.

 

 

Characteristics of materials for temporary restoration of endodontically treated teeth 

The materials used in contemporary dentistry for temporary restoration of the endodotic cavity can be 

systematized in general in the following groups 
37, 38

: 

1. Zinc oxide calcium sulphate materials 

2. Zinc oxide eugenol materials 

3. Glass ionomer cements 

4. Light cured materials 
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Characteristics of the individual groups 

1. Zinc oxide calcium sulphate materials; 

Representatives - Cavit (3M ESPE, USA), MD Temp (Meta Biomed Co., Korea), Coltosol (Coltene, Germany), 

Calasept Temp (Directa Dental Group, Sweden). 

Composition: 

- zinc oxide; 

- glycerin; 

- calcium sulphate - hemihydrate. 

Features: 

- obturation takes the least time; 

- no preliminary preparation of the cavity walls is required; 

- are the easiest to remove compared to materials from other groups; 

- difficult to form in the proximal and marginal areas; 

- can be easily deployed from the cavity when removing the appliances of insulation (rubber dam, retraction 

cord, etc.); 

- poor aesthetics; 

- their retention in the cavity is macromechanical; 

- their behavior during function can be defined as problematic due to their low resistance to abrasion, soluble in 

oral liquids, they are brittle and it is likely to easily fracture part of the obturation; 

- do not contribute to the stability of other dental tissues 
34,39

; 

- have a long setting time by hygroscopic hardening after contact with moisture which increases their volume. 

Their hygroscopic properties can lead to cracks and fractures of the coronary hard dental tissues 
40,41

. 

Temporary restorative materials based on zinc oxide calcium sulphate are in most cases available in reusable 

containers, which carries risks of transmission of infections. Finger shaping of the amount of material and 

subsequent application in the cavity is a possible reason for contamination of the endodontic space. 

 

2. Zinc oxide-eugenols 

Representatives - IRM (Dentsply Sirona, UK), Neodyne - α (Neo Dental Chemical Products, Japan) 

Composition: 

- zinc oxide; 

- eugenol; 

- polymethyl methacrylate; 

Features: 

- relatively easy work protocol; 

- short setting time; 

- can be removed relatively easily; 

- polymethyl methacrylate increases the abrasion resistance and hardness of the material as well as its 

compressive strength; 

- acceptable abrasion resistance; 

- the connection with the cavity walls is mainly macromechanical and the degree of isolation of the operational 

field between visits may be unsatisfactory; 

- easily fractured at the edges; 

- do not provide any support to the other hard dental tissues; 

- the insulating properties are violated when the material is subjected of abrupt temperature changes.  

Manufacturers recommend the use of the material for a long period of time, but this is often associated 

with alteration of the insulation of the cavity. The change in the dust-liquid ratio allows to influence some of its 

properties such as hardness, antibacterial activity 
39, 42, 43

. 

The content of eugenol in these materials is considered as a contraindication when composite materials 

will be used for post-endodontic restoration. The reason is the inhibitory effect of this agent on the 

polymerization initiator 
44

. In one study on the effect of IRM on the adhesive bond strength of composite 

materials Yap et al. found that a dust/liquid ratio of 10g/1g during the preparation of the material did not have a 

negative effect on the subsequent composite recovery. When the ratio is 10g/2g, then the strength of the 

adhesive bond decreases sharply. Another study by the same authors showed that the dust/liquid ratio also 

affects the micropermeability of composite fillings that are placed after IRM
 45

. New research on the subject has 

led to the introduction of polymerization accelerators to be applied before the procedure of filling the cavity 

with a composite material, when the filling material was previously IRM 
46

. The results of the application of this 

technique seem promising, but nevertheless in modern dentistry the use of eugenol-containing agents when 

composite materials are considered for the final restoration is not recommended 
47

.  

 



Temporary restoration of endodontically treated teeth - indications, types and characteristics .. 

DOI: 10.9790/0853-2009104754                            www.iosrjournal.org                                                  50 | Page 

3. Glass - ionomer cements 

Representatives - Ketac Molar Easymix (3M ESPE, USA), Ketac N100 (3M ESPE, USA), Fuji II (GC Corp., 

Japan), Vitro Fil R (DFL, Brazil) 

Composition: 

- calcium-aluminum-silicate glass particles; 

- organic acid; 

- water. 

Conventional and resin-modified GICs are used for temporary restoration. 

Features: 

- available in powder/liquid form and in capsule form; 

- short setting time, but the sensitivity to re- and dehydration is maintained for the next 24 hours in conventional 

GICs and it is necessary to cover surfaces, which are in contact with oral liquids, with an insulating agent 
48 49

; 

- the nature of the bond with dentin is chemical; 

- before placement of the material a clean tooth surface, conditioning / etching of dentin and enamel are 

requred
50

; 

- their removal from the cavity can also be noted as a disadvantage. In addition, their chemical bond with hard 

dental tissues requires the dentin layer to which the glass ionomer cement is bound to be removed before the 

definitive restoration can be performed. This applies to both resin-modified GICs and compomers; 

- the use of matrix systems at proximal cavities is necessary. 

- good adhesion to hard dental tissues; 

- good maintenance of the cavity walls during operation; 

- their abrasion resistance is satisfactory especially in view of the period for which they are used; 

- acquire final hardness shortly after placement in the cavity; 

- relatively aesthetic; 

- show satisfactory fracture resistance, which is cohesive rather than adhesive, a factor which has a profound 

effect on the insulating properties 
51

; 

- release fluorine, which has a positive effect on the isolation of the endodontic space 
52

. 

Some of the shortcomings of conventional GICs in terms of mechanical strength properties have been addressed 

in resin-modified glass ionomer cements and compomers 
53, 54, 55

. 

4. Light cure materials for temporary restoration: 

Representatives - Bioplic (Biodynamics, Brazil), Fill Magic Tempo (Coltene, Germany), Luxatemp (DMG, 

Germany), Revotek LC (GC, Japan), Vertise flow (Kerr, USA) 

Composition: 

- dimethacrylate groups; 

- organic particles; 

- silicon dioxide. 

- sodium fluoride; 

Features: 

- ready-to-use materials that are applied directly to the cavity; 

- no prior preparation of the hard dental tissues is required; 

- a clean dentinal surface is required; 

- acquire final strength immediately after installation; 

- cannot be deployed from the cavity when removing the insulating appliances; 

- the polymerization shrinkage may lead to reinfection of the endodontic space; 

- the material is flowable which is considered as convenience during application in the cavity; 

- the polymerization is carried out under a light source. Some of the materials as Bioplic (Biodinamica, Brazil), 

Fill Magic Tempo (Coltene, Germany) acquire an elastic consistency after hardening by absorbing moisture 

from saliva. As a result, the volume of the obturation increases, which is considered a positive effect in terms of 

the degree of isolation 
57, 60, 61

. Other members of the group (Vertise flow) do not change after curing; 

- some of the rrepresentatives of this group have weak adhesion to the cavity wall and they are mainly used for 

pre-endodontic build up 
58

; 

- their removal from the cavity may require handpiece (Vertise flow) or just a hand instrument (Biolplic, Fill 

Magic Tempo) 
60,61

. 

- micromechanical bond to hard dental tissues; 

- support the walls of the cavity; 

- abrasion resistant; 

- good aesthetics; 

- the extended and sensitive work protocol requires a clean tooth surface and the use of matrix systems at 

proximal cavities; 
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- the removal of these materials is difficult. The hybrid layer needs to be cleaned as well before the definitive 

restoration is applied, which means that more sound dental tissues will be possibly sacrificed 
62,63

. 

Combination of different materials will enhance their properties 
64

. For example, good peripheral bonding of 

light cure composites is most often combined with the positive manipulative and insulating characteristics of 

zinc oxide calcium sulphate materials 
65

. It needs to be mentioned that achieving and maintaining adequate 

isolation of the endodontic space between visits depends not only on the quality of the materials used, but also 

on a number of other factors like the clinical situation, experience of dentist, specific protocol of the 

manufacturer etc. 
66,67

 

From a clinical point of view, the variety of determining factors is extremely large 
68,69,70

. The following should 

be taken into account: 

- the degree of destruction and condition of the hard dental tissues 

- location of the gingival border 

- the contacts with the antagonists and the adjacent teeth 

- type of occlusion and articulation 

- pre-endodontic construction 

- characteristics of the oral environment – microflora, temperature amplitudes 

- natural and artificial solvents in food can also affect the insulating properties of temporary restoration. They 

lead to a decrease in the microhardness of the materials and, accordingly, to the abrasion resistance 
70,

 
71,

 
72

. 

In most studies, light cure materials show the best insulating properties for the examined period. This 

is an understandable fact given the formation of a hybrid layer. In an adhesive system with a self-etching 

primer, part of the smeared layer remains included in the hybrid layer and the enamel is not subjected to 

sufficient demineralization by the etching agent 
73

. Nevertheless, the connection is stable enough. Another 

problem arises with these materials, and it is related to the influence of the solutions for irrigation of the root 

canals, as well as their polymerization shrinkage. Sodium hypochlorite adversely affects the adhesive bond and 

impairs its properties 
74

. The reason is the released oxygen, which oxidizes the hybrid layer. As the 

concentration of the solution increases, its negative impact also increases. In cases where the temporary 

restoration is completely removed and replaced with a new one after each visit, this negative effect has less 

impact. Studies testing sodium ascorbate to treat cavity walls before applying light cure composite have shown 

conflicting results. The aim of these studies is to administer an antioxidant agent that will prevent the negative 

effects of the oxygen released from the irrigation solutions on the adhesive bond 
75,76,77

. 

GICs have a chemical bond to hard dental tissues, but in most studies their insulating properties in 

temporary restoration of endodontically treated teeth are defined as unsatisfactory 
78,79

. 

The degree of destruction of hard dental tissues is crucial for maintaining asepsis and antiseptics not 

only between visits but also during treatment. The insulation of the operative field depends not only on the 

materials used for temporary restoration of the cavity, but also on the substrate with which they come into 

contact - enamel, dentin, cement, restorative materials 
80

. When endodontic treatment is required for teeth in 

which coronary restoration appears intact, the clinician often prefers to remove all restorations, as the evaluation 

of previous endodontic treatment also applies to subsequent post-endodontic restoration 
81

. In frequent 

situations, the treatment plan does not include complete removal of old obturations, which are defined as intact. 

Tulunoglu et al. make a comparative analysis of the penetration of magenta in the contact between old amalgam 

and composite fillings left in the formation of the endodontic cavity, and three materials for temporary recovery 

– IRM, Coltosol and Clip, as well as between the cavity wall and the listed three materials. The results show 

satisfactory insulation of the cavity in the contact between the two filling materials, from which it follows that 

the old filling materials do not violate the insulation of the endodontic cavity between visits. This conclusion is 

made by other authors as the results show a higher degree of dye penetration in the contact between the 

temporary restoration material and the cavity wall, compared to its contact with the existing filling material 
82,83.

 

The properties of the restorative materials used in modern conservative and endodontic treatment could 

be subjected to critical analysis. In everyday dental practice, the above-mentioned materials are used in all cases 

when it is necessary to restore missing hard dental tissues or in case of poor aesthetics. This includes carious 

lesions, non-carious defects, fractures, endodontic access, prosthetic, orthodontic, surgical, or periodontal 

treatment. Regardless of the contact tooth structure, its composition and characteristic after the treatment 

procedures, the materials used are the same or very similar. For example, zinc oxide calcium sulphate materials, 

also known as classical temporary restorative materials, are used to achieve the purpose of isolating the 

endodontic space. These materials are sometimes used when temporary restoration is needed in conservative 

dentistry and pediatric dentistry. The same applies to GIC and composites. The characteristics of the cavity wall 

in vital and non-vital teeth differ not only due to the presence or absence of vital pulp, pulp pressure and dentin 

biomechanics, but also with respect to the agents with which this cavity wall comes into contact 
84

. The 

qualities, the requirements for the mechanical-strength properties, the peculiarities of the macro- or 

micromechanical bond, in accordance with the period of stay in the cavity, determine contradictory criteria for 
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evaluation of the advantages of one or another material. Light cure composites, with their micromechanical 

adhesive bond, abrasion resistance and aesthetics, should be the choice of cavity restoration materials. These 

qualities, on the other hand, are considered negative in temporary restoration due to their sensitive work 

protocol, difficulties in removing from the cavity, economic aspects and more. The development of materials 

for each specific clinical situation would provide the best possible conditions in the postoperative period. 
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