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In Romania, like in many other European 
countries, denture base fracture is a common problem. 
The Department of  Prosthodontics, Faculty of  
Dental Medicine, Timisoara, Romania is involved in 
research on the prevention of  acrylic denture base 
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fractures. Conventional heat cured acrylic resin is 
still the predominant denture base materials in use in 
our Department, due to it’s accessible price. These 
materials are typically low in strength, soft and fairly 
fl exible, brittle in impact and fairly resistant to fatigue 
failure.1 So, this material is still far from ideal in 
fulfi lling the mechanical requirements of  a removable 
denture.2 Frequently, fractures in complete removable 
dentures results from fl exural fatigue and sometimes 
from impact forces. 

There were many attempts to reinforce the material. 
Metal strengtheners are useful for dentures which have 
a permanent resilient soft lining.2 Some mechanical 
testing have proved that glass fi ber reinforcements 
Stick and Stick Net are useful in reinforcing heat-
curing denture base PMMA.3,4 The denture base can 
be reinforced in two ways: the entire denture base 
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can be reinforced with a fi ber weave, or the fi ber 
reinforcement can be accurately placed at the weak 
region of  the denture. These reinforcements can be 
divided in total fi ber reinforcement (TFR) and partial 
fi ber reinforcement (PFR).5

Fatigue resistance, impact strength and fl exural 
strength of  acrylic resin were improved by glass fi bers 
reinforcements.3,6-8

StickTM and StickTM Net are semi-manufactured 
products made of  glass fi bers and highly porous 
polymer matrix for reinforcing dental acrylic. StickTM 
is made of  unidirectional fi bers which increase the 
strength of  the fi nal product perpendicular to the 
direction of  the fi bers. StickTM Net is made of  a thin 
fi berglass fabric, which increases the strength and 
toughness of  the fi nal product in all directions.

Preliminary studies revealed the importance of  both 
the correct position of  the partial fi ber reinforcement 
in the denture and the use of  accurate laboratory 
techniques.5 The new partial fi ber reinforcements can 
prevent recurrent fractures in acrylic resin dentures.

The aim of  this study was to evaluate the function 
of  StickTM and StickTM Net reinforced new complete 
dentures. Follow-up period varied from 6 month to 2 
years.



The clinical study was undertaken in the 
Department of  Prosthodontics of  the Faculty of  
Dental Medicine, Timisoara. Subjects included in the 
study were patients with fractured acrylic complete 
upper or lower denture. The inclusion criterion 
was existence of  a fracture line in the acrylic resin 
denture base or a fracture of  the denture in two or 
many pieces. Clinical examination was made by one 
operator. Technical laboratory work was done by two 
technicians; they did not have previous experience in 
using fi ber reinforcements. The number of  dentures 
was 23 and the number of  patients was 17. Patients 
were asked if  they agree to participate to the study. 
Each of  them has signed an informed consent.

New dentures were manufactured from a heat cure 
acrylic resin Meliodent (Heraeus Kulzer GmbH & Co 
KG). The heat cure resin was used in a compression 
- molded technique. Dentures were reinforced with 
StickTM (preimpregnated unidirectional glass fi bers) and 
Stick Net® (preimpregnated glass fabric) (Stick Tech 
Ltd, Finland). 

Glass fi bers StickTM and Stick Net® were wetted 
with a powder liquid mixture.

All the cases selected for the study had a history of  

recurrent fracture in the PMMA denture base. Some of  
the fractures in upper complete denture were midline 
fracture or nearby. Fractures of  the lower complete 
dentures occurred in the midline or nearby. None of  
the fractured dentures were previously reinforced.

The type of  new complete denture and the type 
of  reinforcement used are shown in Table 1. The 
types of  teeth opposing the dentures are shown in 
Tables 2 and 3.
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Clinical examinations were carried out at six month 

and two years after the treatment. Patients were asked 
to contact the operator in case the denture failure. 
Clinical examinations were conducted according 
to an evaluation form and include the following 
observations:

1. Fractured/broken denture;
2. Fracture line through fi ber reinforcement; 
3. Fracture line that stops at fi ber reinforcement or 

discoloration of  the reinforcement; 
4. Protrusion of  the fi bers;
5. Irritation of  oral mucosa by fi bers.
6. Patient satisfaction.
The aspect of  an upper Stick Net TFR acrylic 

denture is presented in Figure 1. In the Figures 2 and 3 
are presented the intra and extra-oral aspect of  a lower 
Stick Net PFR.

 


The examinations carried out at six month showed 
lack of  fractures in all the dentures. After two years of  
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wearing the new dentures, two of  the control dentures 
(one with natural opposing teeth and one with an 
opposing complete denture) were broken. Both six 
month and two years clinical examinations revealed 
no fractures in PFR or TFR complete dentures. Also, 
no irritation of  the oral mucosa by glass fi bers was 
noticed. Patients were satisfi ed with their denture 
especially because their good aesthetics compared 
to metal reinforcements and metal bases or other 
fi ber reinforcements (carbon fi bers or Kevlar fi bers). 
The follow-up period was relatively short so, it must 
continue. The patients will be called for check-up visit 
at two years and a half  and at three years.
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

There are a lot of  mechanical studies regarding 
impact and fl exural strength of  glass fi ber reinforced 

acrylics.9-13 All these studies showed that glass fi bers are 
effi cient in reinforcing PMMA. There are also some 
clinical studies which revealed the importance of  both 
the correct position of  the partial fi ber reinforcement 
in the denture and the use of  accurate laboratory 
techniques.5,14
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E-glass fi bers (StickTM and Stick Net®, Stick Tech, 
Ltd, Turku, Finlad) were used to reinforce complete 
dentures fabricated with heat polymerized high impact 
acrylic resin Lucitone (Lucitone 199; Dentsply). In this 
case, the impact strength of  maxillary complete denture 
fabricated with high impact acrylic resin increased by 
a factor greater than 2 when reinforced with woven 
E-glass fi bers.

There are only a few clinical studies regarding 
the clinical behavior of  removable acrylic reinforced 
dentures. Narva et al found that polymer pre-
impregnated partial fi ber reinforcement seems to 
be useful in eliminating fractures of  acrylic resin 
removable dentures.14 However, the study emphasizes 
the importance of  correct positioning and accurate 
laboratory technique when partial fi ber reinforcement 
is used. 

Valittu evaluated the clinical usefulness of  
continuous E-glass partial fi ber reinforcement of  
acrylic resin removable dentures an average 13 
months after the insertion of  the fi bers.5 Twelve 
removable complete dentures and ten removable 
partial dentures with a history of  recurrent fracture 
were selected for the study. The partial fi ber 
reinforcement was incorporated into the denture at 
the time of  repair. One complete denture and one 
removable partial denture fractured in the region of  
reinforcement during the examination period. These 
fractures were most likely caused by faulty placement 
of  the fi ber reinforcement in the denture in the dental 
laboratory. In six dentures, new fractures occurred 
in regions without partial fi ber reinforcement. The 
results revealed the importance of  both the correct 
positioning of  the partial fi ber reinforcement in 
the denture and the use of  accurate laboratory 
techniques.

Laboratory procedures with heat polymerized 
acrylic resin reinforced with pre-impregnated glass 
fi bers have to be accurate. We used in upper complete 
dentures Stick Net (TFR) on the entire base of  the 
denture. It was a little diffi cult, but the results were 
encouraging. The aesthetics was also very good. 
In some cases we used Stick PFR. This type of  
reinforcement proved to be competitive although the 
follow up period was only two years.


 
With the limitations of  the study, the following 

conclusions were made:
1. Glass fi bers (Stick Tech Ltd, Finland) are 

effi cient in reinforcing complete heat cured acrylic 
dentures when necessary.

2. Both total fi ber reinforcement (TFR) and partial 
fi ber reinforcement (PFR) are useful.

3. A longer follow up period is essential to show 
the clinical usefulness of  glass fi ber PFR and TFR.


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