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Abstract 
A healthy 61-year-old Syrian man he was selected from the patients referred to the Removable 
Prosthodontics Department, Faculty of Dentistry, Hama University. 
The patient received one maxillary complete denture and two mandibular complete dentures. One 
mandibular complete denture was made of conventional heat-cured acrylic resin (Traditional), and the 
other had its lingual flanges made of thermoplastic nylon IRIS.  
Digital force-meter was used to measure retention of mandibular complete dentures at delivery (T1) and 
at two weeks (T2) and two months (T3) following denture insertion. The treatment results showed an 
improvement in denture retention with IRIS denture than Conventional one. 
 
Keywords: Complete dentures, thermoplastic nylon, lingual flange, retention 

 
Introduction 
Denture retention will be a subject perplexing and perpetual until its troubles find their logical 
solution in understanding its physics. This understanding now in fact exists but it is obscured 
by repetition of long-held erroneous beliefs. Although the various issues have been analysed in 
detail and discussed at length, an up-to-date account based on modern research and 
understanding of materials science has yet to appear in an accessible form for the benefit of the 
practitioner [1].  
Many authors provided tips and recommendations for dentists to improve the quality of 
complete denture retention [2, 3]. Also, denture adhesives and dental implants were used to 
enhance denture retention. One possible and simple way of enhancing denture retention is by 
extension of denture flanges to engage an existing soft-tissue undercut [4, 5]. However, extension 
of conventional denture bases into soft-tissue undercuts should be kept minimal due to rigidity 
of acrylic resin. 
The introduction of resilient denture liners [6] and flexible acrylic resin [7] increased the chance 
for denture bases to be extended into deeper soft-tissue undercuts to gain further retention 
without risking the health of the supporting tissues or creating pain and difficulty during 
denture removal or insertion. Some authors reported the use of permanent soft liners in the 
retromylohyoid eminence to aid denture retention [8, 9]. Lowe [10] used resilient silicone lining 
material (Molloplast-B) to create flexible denture flanges for patients exhibiting undercut 
tuberosities. 
This technique can also be used to aid retention of mandibular complete dentures by creating 
flexible lingual flanges that engage the lingual undercuts of the mandible. 
 
Case Report 
This case report describes an alternative denture design for mandibular complete denture. 
The edentulous patient was a Syrian man who was Sixty one years old. he was selected from 
the patients referred to the Removable Prosthodontics Department, Faculty of Dentistry, Hama 
University.  
The Patient having had no previous complete denture, his last remaining teeth was extracted 
from three months before recruitment in the study, with well-developed edentulous ridge that 
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was covered with healthy firm mucosa, with normal Angle 

Class 1 maxillomandibular relationship, he was free from 

systemic diseases that affect the neuromuscular control. 

 

Construction of the dentures 

We copied the mandibular stone master cast to obtain two 

stone master casts in order to construct two sets of dentures 

by using silicone duplicating material (ecosil +®, Dentaurum, 

Germany). 

Patient received one maxillary denture and two mandibular 

dentures. One mandibular denture was made entirely of 

conventional heat-cured acrylic resin and the other 

mandibular denture was made of conventional heat-cured 

acrylic resin with thermoplastic flexible resin “IRIS” 

(IRIS® International Trade Co., Ltd. Tianjin, China) at the 

lingual flange area. 

 

(Construction of the mandibular complete denture with 

lingual flanges made of thermoplastic nylon)  

 We perforated the acrylic teeth before the arrangement 

teeth of the mesio, distal, and lower surface of each tooth, 

in order to secure the mechanical fixation of the teeth 

with the flexible resin so that the flexible resin fills these 

holes. 

 The Borders were sealed between the baseplate and the 

stone master cast, and we isolated the flask and the cast 

with Vaseline. 

 We did flasking the stone cast into the special flask with 

the preparation of casting ducts for flexible acrylic 

injection. 

 We put a hard silicone on top of the teeth, then isolated 

the stone cast and the flask with Vaseline, and the cast 

was invested with gypsum, then we removed the wax. 

 We put a hard silicone over the buccal margin of the 

stone cast. 

 We closed the flask and injected the flexible risen at a 

temperature of (274°C). 

 The flask was left to cool to room temperature, then we 

opened it and removed the silicon placed over the buccal 

margin of the stone cast. 

 The conventional heat-cured acrylic resin was mixed 

according to the manufacturer's instructions, then placed 

in the flask while in the pastry phase. 

 The flask was closed tightly and the conventional acrylic 

resin polymerized as in the traditional method. 

 We finished and polished the denture. 

 

 
 

Fig 1: Acrylic teeth perforation. 

 
 

Fig 2: Flacking the cast with preparation of casting ducts. 

 

 
 

Fig 3: Isolation step. 
 

 
 

Fig 4: Putting a hard silicone over the teeth. 

 

 
 

Fig 5: Removing the wax. 

 

 
 

Fig 6: Putting a hard silicone over the buccal margin of the cast. 
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Fig 6: The flexible resin injection at a temperature of (274°C). 

 

 
 

Fig 7: Opening the flask after flexible resin injection. 

 

 
 

Fig 8: Putting the conventional heat cured acrylic resin in the flask. 

 

  
 

Fig 9: The mandibular complete denture with lingual flanges made 

of thermoplastic nylon after opening the flask. 

 

  
 

Fig 10: The mandibular complete denture with lingual flanges made 

of thermoplastic nylon after finishing and polishing. 

Follow-up of patient 
With each type of mandibular dentures, the patient was 

followed up for two months. At each review appointment, 

patient’s complaints were noted. The supporting tissues, the 

denture surfaces and borders, the occlusion and articulation of 

the dentures, were all examined. Then the dentures were 

adjusted in the light of clinical examination and patient’s 

complaints. Retention of dentures was assessed and recorded 

during the follow-up period. 

 

Assessment of denture retention 
Retention of mandibular dentures was tested at the time of 

delivery (T1) and at two weeks (T2) and two months (T3) 

following denture insertion. A digital force-meter was used to 

measure denture resistance to vertical displacement (i.e., 

retention) by applying a pulling force on a metal hook located 

in the geometric center [11] of each mandibular denture.  

 

Retention of mandibular dentures was assessed as follows: 
We asked the patient to sit comfortably in a dental chair with 

his head on the headrest and the occlusal plane is parallel to 

the floor of the room. The mandibular denture was then 

inserted inside the patient’s mouth. Before insertion of 

denture with flexible lingual flanges, the denture was 

immersed in warm water bath (50°C) for five minutes to 

soften the flexible flange. After denture insertion, tongue 

freedom and loop position were checked and three minutes 

seating time was allowed before taking the measurements. 

The metallic probe of the digital force-meter was then 

attached to the c-shaped metal hook created at the geometric 

center of the mandibular dentures and a vertical pulling force 

was applied to measure denture retention. Retention strength 

was measured in kilo gram. Three readings were taken and 

the average value was recorded. 

  

  
 

Fig 11: Clinical evaluation of denture retention by a digital force-

meter. 

 

Treatment results 

Digital force-meter was used to measure retention of 

mandibular complete dentures at delivery (T1) and at two 

weeks (T2) and two months (T3) following denture insertion. 

 
Table 1: Measurements retention of mandibular complete dentures 

in kilo gram. 
 

 Conventional IRIS 

T1 0.550 0.675 

T2 0.695 0.810 

T3 1.030 1.217 

 

Discussion 
Important factors contributing to the success of 

Prosthodontics Restorations is the skill and expertise of the 

Prosthodontist and the clinician. At the same time, the equal 
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important significance is given to the adequate selection of 

the desired denture base resin [12].  

Dr. Walter Wright (1937) introduced Polymethyl 

methacrylate as a denture base material which became the 

major polymer to be used. Since ages, polymethyl 

methacrylate (PMMA) has been used to fabricate the 

dentures. Some of the problems with acrylic are difficult to 

address, such as insertion in undercut areas, brittleness of 

methyl methacrylate which leads to fracture, and allergy to 

methyl methacrylate monomer [13].  

While acrylic resin is the most commonly used denture base 

material, in this clinical report we used a flexible resin “IRIS” 

to construct the lingual flanges of mandibular complete 

dentures. 

The flexible resin was introduced first in 1950 as an 

alternative to conventional acrylic resin denture base material 

[14].  

Despite the relatively old age of the thermoplastic denture 

base materials, reports to evaluate its impact on denture 

retention are scarce. 

However, this is a short-term clinical report and further 

studies are recommended to evaluate the long-term quality of 

retention of mandibular complete dentures with flexible 

lingual flanges and its impact on patients’ satisfaction. 

We also recommend that more research be done to evaluate 

the strength of the bond between flexible resin and acrylic 

resin. 

 

Conclusion 
The use of flexible resin lingual flanges in the construction of 

mandibular complete dentures resulted in improved denture 

retention. 
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