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Abstract: Large adherent restorations frequently need additional mechanical retention. The vital teeth 

may require the use of retention pins whose application require technical skills and good knowledge 

of the morphology of the tooth. This study compares the technical features, advantages and 
disadvantages of the application of self-threaded titanium pins and cemented fibreglass pins. The 

application of the restorative material is also analyzed, the standard technical steps having specific 

variations according to the type of the inserted pin. 
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INTRODUCTION 

Large adherent restorations may need additional 

mechanical retention which implies the use of retention pins. 

Their use implies certain disadvantages related mainly to the 
high risk of dentinal micro fractures and to the penetration of the 

pulp chamber or the external wall of the tooth.(1) That is why 

the application technique is very important and it needs very 

good knowledge of the anatomy of the tooth. The condensation 
and application of the restorative material is also an associated 

inconvenience of the working protocol. The retention pins may 

be metallic or made of fibreglass. They are radiologic 

visible.(2,3) The channels they are inserted in are made with a 
range of common and special burs. The length and width of the 

channel depend on the type of retention pin. The metallic pins 

may be cemented, friction locked or self-threaded. The latter are 

the most frequently used, these pins providing adequate 
retention in a large selection of clinical cases.(4) They have 

different diameters and design. They may be made of stainless 

steel, titanium etc. They need a pin channel 0,004-0,015 mm 

smaller than the diameter of the pin. They are placed by hand 
wrench or by the contra angle hand piece. The channel length is 

2 mm, as well as the free retention section of the pin. The 

insertion technique is easy and they have a steady position 

afterwards compared to the other types of metallic pins.(2,5) 
Nevertheless, they are blamed for being a serious provider of 

internal stresses. There are four types of thread mate systems 

with four diameters: Regular - 0,78mm, Minim - 0,61mm, 

Minikin - 0,48, Minuta -0,38mm. There are, also, five types of 
designs: Standard, Self shearing, Two in one, Link series and 

Link plus.(1,6,7) A few basic technique rules should always be 

followed in order to minimize failures of self threaded pins 

positioning:  
1. The pin is placed in dentin, parallel to the long axis of the 

tooth, at 1,5 mm away from the DEJ. 

2. The dentin surface should be flat and extensive and have a 
90° angle with the long axis of the tooth. 

3. A minimum number of pins should be used. 

4. The pin should not be placed under a cusp. 

5. The position of the pin has to offer enough restorative 

material around it. 

6. The dentin thickness around the pin should be 2,5 times the 

diameter of the pin hole. 

7. The pin should be placed at a minimum of 1 mm distance 
from the pulp chamber. 

8. The distance among pins should be 3-5 mm (depending on 

the diameter of the pin).(1,2,8,9-17) 

 The cemented pins are not as resistant in time as the 
other categories but they induce the least stress in dentin. They 

may be made of stainless steel or fibreglass.  

 

PURPOSE 
 The purpose of this study was to compare the 

technical characteristics, advantages and disadvantages of the 

application protocol for two categories of retention pins on vital 

teeth: self-threaded metallic (titanium) pins and cemented 
fibreglass pins. The study also analyzed the technical features of 

the application of the restorative material, the standard steps 

presenting certain particularities according to the type de 

retention system.  
 

MATERIALS AND METHODS 

 The twenty month study involved the treatment of 

thirty-four extended caries on molars belonging to twenty-eight 
patients (eighteen males and ten females).  The treatments were 

accomplished in a dental office with private practice in 

Bucharest. The excavation of the hard damaged tissues led to 

large proximal, occlusal and complex preparations which 
needed additional retention.(18-22)  

After the cleaning of the teeth and the clinical 

examination (with radiological exams when needed), a working 

protocol with general and specific steps was followed in every 
case: 

1. The analysis of the characteristics of the clinical case; 

2. A short conversation with the patient regarding the main 
stages of the treatment; 

3. The tooth colour selection; 

4. The occlusal contacts determination; 

5. Moisture control (any method, chosen according to the 
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clinical features); 

6. Excavation of the carious tissues and the preparation of the 

modified adhesive cavity; 
7. Drilling of the channel(s) for the retention pin(s); 

8. Application of the retention pins; 

9. Photo of the pins; 

10. Disinfection and protection of the preparation; 
11. Application of the restorative material using the anatomical 

layering technique; 

12. Checking of the occlusion stops; 

13. Finishing and polishing (if necessary); 
14. Clinical and paraclinical evaluation of the restoration; 

15. Photo of the restored tooth. 

 Two categories of retention pins were used in order to 

offer additional mechanical retention: 
- Self-threaded titanium pins with 0,60mm /0,75mm 

diameter (Swedent). 

- Cemented ExaPin (Hahnenkratt) parapulpal fiberglass pins. 

This type of pin has a dentin similar elasticity module, its 

insertion and positioning releasing no significant stress in 

the surrounding area. It has a link plus aspect, with a 

diameter of the pin itself of 0,75mm and a length of 5,5mm 

(retention section-3mm, cemented section-2,5mm). The 
ExaPin drill has a diameter of 0,75mm.  

 The positioning of each type of pin had a specific 

protocol of application.  

 The titanium pins (seventeen cases) were applied 
using the next working steps: 

- Marking of the dentin area(s) of insertion using a round bur 

with a small diameter at low speed; 

- Preparing the channel of insertion using the special drill at 
low speed; 

- Positioning of the pin by careful twisting manually or using 

the hand piece at a very low speed; 

- Removal of the handling section by twisting it after 
finishing threading the pin. 

 The fiberglass pins (seventeen cases) had the 

following application stages: 

- Marking of the dentin area(s) of insertion using a round bur 
with a small diameter at low speed; 

- Preparing the channel of insertion using the special drill at 

low speed; 

- Cleaning and drying of the channel of insertion; 
- Degreasing and drying of the pin;    

- Application of the self-adhesive dual luting cement in the 

channel of insertion; 

- The manual positioning of the pin in the channel and 
keeping it in correct position till the hardening of the 

cement;  

- Removal of the handling section by twisting it. 

At the end of each case, the practitioner made remarks 

regarding the characteristics of the technique of insertion. The 

application of the nano-hybrid composite was also analyzed 

using several criteria. The cumulative results developed several 

statistical charts which led to several conclusions regarding the 
working protocol for each category of retention pin. 

   

RESULTS 
 The protocol of insertion of each type of retention pin 

was analyzed using the next criteria: 

1- The number of working steps; 

2- The overall degree de difficulty; 
3- The number of stages with high risk of potential failure; 

4- The stability of the pin after insertion (figure no. 1). 

A table of scores was used in order to assess each 

criteria: 1- high; 2- moderate; 3- low. 

Figure no. 1. The working protocol of the pins 

 
 The pins’ stability and the application of the 

composite were also assessed, considering: 

1. The stability of the pins during/after the application of the 

adhesion system; 

2. The stability of the pins during/after the layering of the 

composite; 

3. The degree of difficulty of the application of the composite 

in the area of the pins (figure no. 2). 

 

Figure no. 2. The pins’ stability during the orthopedic stage 

 
Both, metallic and fiberglass pins, were easily 

radiologically identified. 

The final charts evaluated the quality of the 

restorations considering the next two criteria: 

1. The quality of the marginal sealing in the area of the pins 

(figure no. 3); 

 

Figure no. 3. The quality of the marginal sealing: 1-metallic 

pins; 2-fibreglass pins 

 
2. The aesthetic aspect of the restoration (figure no. 4). 
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Figure no. 4. The aspect of the restorations: 1-metallic pins; 

2-fibreglass pins 

 
 

DISCUSSIONS 

 The results indicated that both categories of pins have 

very good initial stability after insertion. Even if the cemented 

fibreglass pins have a longer protocol of application, the 
metallic self-threaded pins proved to have more difficult steps of 

insertion and a larger number of working stages with high risk 

of potential failure. This may be due to the fact that the stress 

induced by the threading itself in an incorrect or even correct 
channel may lead to serious damages and perforations.  

 The cemented pins were very stable during the 

application of the adhesion system and of the composite, the 

layering of the restorative material having moderate difficulty. 
The self-threaded pins had very good stability after the adhesion 

system in all the cases. In a few clinical situations, they had 

moderate stability during the application of the composite. 

The practitioner considered that the layering of the 
nano-hybrid material was, in most of the cases, difficult, for 

both types of pins. 

 After the clinical and radiological assessment of the 

restorations, only 7% of them needed correction or replacement. 
The poor marginal sealing was detected in the gingival area in 

all the clinical cases and for both categories of the pins. The 

metallic pins were involved in a higher percent of incorrect 

restorations (24%) than the fiberglass pins (12%). 
 All the restorations with fiberglass pins were aesthetic, 

18% of the restored caries using metallic pins having an 

unsatisfactory aspect. 

 In most of the proximal restorations, the use of a hand 
instrument for the proper configuration of the area of contact 

was impossible.    

 

CONCLUSIONS 

 The application of any type of retention pin is 

difficult, each technique of insertion having advantages and 

disadvantages.  
 The stability after insertion was good for both 

categories of the pins. Even so, the application of the restorative 

material slightly influenced the position of the metallic self-

threaded pins in a few clinical situations. 
 Even if the cemented fibreglass pins had a longer 

working protocol, the dentist considered that the application of 

the self-threaded metallic pins had a larger number of difficult 

steps with high potential of failure. 
 The position of the cemented pins also depend on the 

quality of the dual luting cement whose characteristics influence 

significantly the short and long term stability of the pins. 

 The application of the composite has certain technique 
issues for both types of pins, the use of a hand instrument for the 

proper configuration of the area of contact being, in most of the 

proximal cases, impossible. 

 So, the practitioner has to decide very carefully if the 

features of a certain clinical case highly require the application 
of retention pins, the inserting process implying risks, for both 

types of pins. In all the cases, the working protocol implies good 

technique skills and a very good knowledge of the anatomy of 

the tooth.   
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