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ABSTRACT
Background: Complete dentures can improve the quality of life of edentulous patients. The selection of a suitable articulator and 
an impression technique is important to construct a stable and retentive complete denture with good occlusion. The use of a semi-
adjustable articulator ensures that the dentures can be constructed such that their movement closely resembles the patient’s physiological 
movements. The effective suction method can ensure the development of the border seal according to the patient’s anatomical condition. 
The use of a semi-adjustable articulator along with an effective suction method is expected to provide good results in the construction 
of a complete denture. Purpose: This report aimed to describe the management of individual complete dentures in the flat mandibular 
ridge using a semi-adjustable articulator along with an effective suction method. Case: A 69-year-old female patient came with a chief 
complaint of her old dentures being unusable and wanted new dentures made. The patient’s general condition was good, and the last 
extraction was done three months prior to the patient’s arrival. The mandibular posterior alveolar ridge showed dextral tapering and 
sinistral flatness. Case Management: A complete denture with an acrylic base was fabricated using a semi-adjustable articulator 
along with an effective suction method. Conclusion: Flat ridge case management using a semi-adjustable articulator with an effective 
suction method can improve complete denture retention and stability.
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INTRODUCTION

The prevalence of tooth loss has increased in the past few 
decades, especially in elderly patients. The loss of teeth 
causes a decrease in the masticatory, phonetic and aesthetic 
functions of the patient, thus resulting in a reduction of the 
patient’s quality of life.1 A replacement of the missing teeth 
with complete dentures is needed to restore the patient’s 
masticatory, phonetic and aesthetic functions, which can 
improve the patient’s quality of life.2

Retention and stability are important factors in the 
successful fabrication of complete dentures. Retention and 
stability of mandibular dentures is relatively difficult to 
achieve due to the surface area of the mandible being much 

smaller than that of the maxilla and the active movement 
of muscles resulting from the presence of the tongue and 
floor of the mouth.3 This makes obtaining a border seal 
more difficult in the lower jaw compared to that in the upper 
jaw. An effective suction method can be used to generate an 
adequate border seal for the dentures to be more retentive 
and stable, which is not easily achievable by conventional 
methods.4 In the case of flat ridges, maximum retention 
and stability must be achieved in order to increase the 
comfort and function of the complete denture. This case                                                                                                                   
report aims to describe the management of individual 
complete dentures in the flat mandibular ridge using a 
semi-adjustable articulator along with effective suction 
methods.
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CASE

A 69-year-old female patient arrived at the Prosthodontic 
Specialist Clinic at the Universitas Airlangga Dental 
Hospital to get a new complete denture made. The patient 
was seeking an improvement in the dental appearance and 
masticatory functions because her old dentures were no 
longer usable due to the extraction of the remaining teeth. 
The general condition of the patient was good, there was 
no history of systemic disease, and the last extraction was 
performed approximately three months prior to the patients 
arrival.

No abnormalities were found on extraoral clinical 
examination. The patient profile is shown in Figure 1. 
Intraoral clinical examination (Figure 2) revealed the 
missing maxillary and mandibular teeth to be accompanied 
by remnants of the root of the 12th tooth. The ridge could 
be seen to be ovoid in the maxilla and anterior mandible, 

a b

Figure 1. Patient profile: (a) front view, (b) side view.
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Figure 2. Clinical intraoral examination of the patient: (a) frontal, (b) right side, (c) left side, (d) maxillary occlusal and (e) mandibular 
occlusal.

 
   Figure 3. Panoramic radiograph.
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Figure 4. The first facebow transfer with the Universal Transferbow System (UTS) Stratos300® and centric tray: (a) frontal view and 
(b) lateral view.

 
  

 

tapering on the right posterior of the mandible (Cawood 
and Howell classification of edentulous jaws class IV) 
and flat on the left posterior of the mandible (Cawood and 
Howell classification of edentulous jaws class V). A normal 
ridge relation was seen, and no exostosis was found. The 
retro-mylohyoid area was deep. Radiographic examination 
(Figure 3) showed a radiopaque appearance in the region 
of the tooth, the impression of the remaining roots and the 
maxillary and mandibular edentulous ridges. The diagnosis 
obtained from all examinations performed was chronic 
apical periodontitis e.c gangrene radix of tooth 12 and 
edentulous ridge of the maxilla and mandible.

CASE MANAGEMENT

Treatment of this case was carried out by making complete 
dentures with an acrylic base using an effective suction 
method. The treatment began with the informed consent of 
the patient and continued with the preliminary impression 
of the upper and lower jaws using the Accu-Tray (Accu-
Dent®) stock tray with an irreversible hydrocolloid 

(alginate) impression material and was followed by 
the pouring of gypsum type III (dental stone) to obtain 
study models. Subsequently, the patient was referred 
for a radiograph. From the results of all examinations, 
the operator established a diagnosis, made a treatment                                                  
plan, and developed a denture design. The patient was 
referred for the extraction of the remaining root of tooth 
12.

Prosthodontic treatment was initiated by measuring the 
patient’s preliminary vertical dimension occlusion (VDO) 
using the Niswonger method. Subsequently, a preliminary 
bite registration was carried out using an irreversible 
hydrocolloid material that was applied to the centric tray. 
The centric tray was inserted into the patient’s mouth and 
the patient was instructed to close the mouth slowly until 
the predetermined VDO was reached. Next, the facebow 
transfer was attached to the patient using the Universal 
Transferbow System (UTS). The study model was mounted 
on a semi-adjustable articulator (Stratos 300®) with the 
aid of the centric tray and was further developed with the 
manufacture of maxillary and mandibular individual trays 
with bite rim mounts (Figure 4).

Figure 5. Results of intraoral gothic arch tracing on the maxillary registration plate.
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Figure 6. Mounting the working cast on the semi-adjustable articulator from frontal (a) and lateral (b) sides.

  

Figure 7. Polished acrylic complete denture ready for patient insertion.
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 Figure 8. Acrylic complete denture used in the patient looks clinically extraoral from the frontal (a) and lateral (c) sides when the
patient smiles (b) and looks clinically intraoral from the right lateral side (d), frontal (e) and left lateral side (f).
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The stability, flange, median lines and alignment on 
individual trays were checked. Border molding was then 
performed on the maxilla, starting with applying adhesive 
material to all edges of the maxillary individual tray, which 
was followed by injection of polyvinyl siloxane medium 
body material on all its edges. The maxillary individual 
tray was intraorally inserted, and the patient was instructed 
to say ‘ah’ firmly in an open mouth position. Mandibular 
individual trays were inserted into the patient’s mouth and 
then the patient was instructed to close her mandibula. The 
patient was instructed to pronounce the words ‘wee’ and 
‘woo’ while maintaining the last position. The patient was 
then instructed to perform a thumb sucking motion and 
wait for the material to set. Subsequently, the individual 
tray was removed, and all excess border molding material 
was cut and eliminated. The procedure was continued by 
performing border molding on the mandibular ridge. The 
same procedure was repeated for the maxilla except that 
the patient was instructed to stick the tongue forward and 
right and perform a motion of swallowing saliva.

The next step was to acquire the final impression of 
the maxillary and mandibular ridge to obtain a working 
cast. Adhesive material was applied to the anatomical 
surface of the individual tray followed by an injection of 
polyvinyl siloxane light body material. The individual tray 
was inserted intraorally, and the patient was instructed to 
perform the same movements as done for border molding. 
The impression was initiated with the maxilla and the 
excess material was cut after the setting of the material. 
The impression then continued with the same procedure 
for the mandible.

The VDO was corrected by replacing the bite rims 
mounts on the maxillary individual tray with a maxillary 
registration plate and the bite rims mounts on the mandibular 
individual tray with a mandibular registration plate having 
a gothic arch registration stylus with pliers. The patient’s 
VDO was measured using the Niswonger method and the 
individual trays were then placed on the maxillary and 
mandibular ridge. The VDO was adjusted by rotating the 
stylus on the individual tray. After getting the right VDO, 
the stylus was locked by dripping liquid wax.

The horizontal relation was determined using a 
gothic arch traced with an M-gnathometer. The maxillary 
registration plate was given a marker and the patient was 
instructed to practice opening and closing the mouth in 
a consistent position that had been given a marker as the 
starting point. The patient was instructed to move the 
mandible anteriorly (protrusive movement) beginning from 
the starting point and returning to it several times. Similar 
movements were also performed for the right (right lateral 
movement) and the left side (left lateral movement). Gothic 
arch tracing was confirmed by examining the results of 
the mandibular movements recorded on the marker on the 
maxillary registration plate as shown in Figure 5.

A transparent plastic fixation was installed with one 
of its holes located at the starting point so that when 
the patient closed her mouth, the stylus was locked in 

the correct starting point position. Once locked, O-bite® 

polyvinyl siloxane medium body bite registration material 
was injected in the gap formed between the maxillary and 
mandibular registration plates. The patient’s median, canine 
and smile lines were assigned on individual trays with the 
marker. Subsequently, a facebow transfer was performed on 
the patient using the UTS and was followed by the selection 
of the type and colour of the elements of the teeth.

The final impression was boxed and poured with 
gypsum type III (dental stone) to get a working cast. The 
maxillary working cast was mounted on a semi-adjustable 
Stratos 300® articulator using a facebow transfer guide. The 
working cast of the mandibular was mounted using a bite 
registration guide (Figure 6). The denture elements were 
arranged with the setting of a two-dimensional template 
based on the centric occlusion, protrusive movement and 
lateral movement. Complete denture wax was used for a 
trial denture for the patient. The patient’s profile, retention, 
stability and occlusion were checked.

The complete denture wax was subjected to contouring, 
flasking, packing, and initial polishing (Figure 7). The 
denture was tried in for the patient and the patient’s 
profile, retention, stability and occlusion were checked. 
Subsequently, an insertion of the denture was performed 
(Figure 8). This was followed by a session of information 
and advice for the patient.

DISCUSSION

At the patient’s initial visit, a preliminary impression 
was performed to produce a study cast that was used to 
assist clinicians in conducting examinations, establishing 
a diagnosis and determining a treatment plan, and for 
being the basis for making custom impression trays.5 The 
preliminary impression was made using the Accu-tray 
(Accu-Dent®) stock tray with alginate material. The Accu-
tray has advantages over conventional stock trays owing to 
the extra flange that duplicates the depth of the vestibule and 
the extended distal part that duplicates the retromolar pad 
area more efficiently.6 Irreversible hydrocolloid material 
was chosen because it can produce a good impression with 
detailed anatomical landmarks and has a lower cost.5,7 
However, this material often exerts excessive pressure on 
the patient’s vestibule, resulting in an inaccurate model. The 
pressure on the vestibule usually results in an overextended 
study model.8

The impressions made with irreversible material 
are susceptible to damage from water content in the 
surrounding environment. If the impression is placed in 
a wet environment, the mold absorbs the water, which 
results in the occurrence of syneresis, whereas if the 
impression is placed in a dry environment, it releases its 
water content, resulting in the occurrence of an imbibition 
process. Therefore, the preliminary impression must be 
filled with gypsum immediately to avoid any changes in 
the dimensions.9 According to the ANSI/ADA specification 
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no. 25, gypsum type I and II are capable of reproducing 
grooves with a width of 75mm, while gypsum type III, IV 
and V are capable of reproducing grooves with a width of 
50mm. Therefore, gypsum type III, IV and V are capable 
of producing more accurate duplication as compared to 
that produced by type I and II. Gypsum type III has a 
compressive strength lesser than gypsum type IV and 
V.10 Material needed to produce a study model has to be 
accurate, however, it does not require very high strength. 
Therefore, gypsum type III (dental stone) was chosen as the 
material of choice for filling the preliminary mold.

The use of a centric tray also facilitates the process of 
making complete dentures. The centric tray can be used 
to obtain an initial VDO on the patient. This provides the 
operator with a reference to the patient’s VDO, which 
results in minimal adjustment being required at the stage of 
determining the occlusion. In addition, the use of a centric 
tray can assist the operator in mounting the study cast in 
the articulator in a centric relation, which can enable an 
analysis related to the patient’s occlusion relationship to 
be carried out.4

The cast was mounted on the articulator with the 
aim to simulate the relationship and the movement of 
the patient’s jaw extraorally. Articulators are classified 
into three types, namely non-adjustable, semi-adjustable 
and fully-adjustable articulators.11 In this case, a semi-
adjustable articulator (Stratos 300®) was used because 
some plane orientations and angles on the semi-adjustable 
articulator could be adjusted according to the anatomical 
conditions and physiology of the patient. This facilitated the 
production of dentures that had occlusion and articulation 
(individualized prosthesis) similar to that of the patient, 
which resulted in an increase in the patient comfort.4,5

A facebow transfer was used for this case in addition 
to the semi-adjustable articulator. According to The 
Glossary of Prosthodontics Terms (2017), facebow transfer 
is a process of transferring the spatial relationship of the 
maxillary arch to anatomical points on an articulator using 
certain instruments.12 The facebow transfer on the patient 
was expected to result in the orientation of the maxillary 
study model to the axis of rotation of the articulator being 
close to that between the patient’s maxilla and the patient’s 
transverse horizontal axis, namely the TMJ. This allows the 
turning radius of the articulator to be more similar to the 
patient’s arc closure, thereby minimizing errors.13

Several factors influence the success of denture 
prosthesis, such as the retention and stability of the denture, 
which can both be achieved properly if the denture has 
an adequate border seal.14 According to The Glossary 
of Prosthodontic Terms, 9th Edition, a border seal is the 
contact of the denture edge against the underlying tissue 
to prevent air or any other materials from entering the 
denture.12 To obtain an adequate border seal, the final 
impression must be ensured to be accurate at the boundaries 
of the movable and immovable mucosa. If the edge 
does not reach the movable and immovable mucosa and 
underextends the mucosal margin, the denture bearing area 

will be reduced and a border seal will not form. If the edge 
exceeds the border of the moving and immovable mucosa 
(overextension), the muscle movement will result in the 
denture breaking the border seal.15

Individual trays and border molding are required to 
obtain a precise denture border area at the boundaries of the 
movable and immovable mucosa.16,17 Peri-compound wax 
is a material that is often used for this purpose. However, 
this material needs to be used in sectional parts and is, 
therefore, considered time consuming and uncomfortable 
for the patient.18 An alternative method to obtain an adequate 
border seal is to perform a functional impression using 
polyvinyl siloxane material along with an effective suction 
method. The impression is initiated with the maxillary arch 
because the surface area of   the maxillary denture base is 
wider than that of the mandible, which makes it easier for 
the impression material to displace. If the displacement 
occurs in the individual trays, the predetermined occlusal 
position cannot be reproduced accurately.4 The impression 
obtained using the effective suction method is almost the 
same as that obtained by the close mouth method. This 
method mainly involves the patient performing a suction 
movement with their mouth during the impression. This 
allows for an adequate denture border seal to be obtained 
due to the active movement of muscle trimming performed 
by the patient. This impression method is a patient-oriented 
method for obtaining an adequate denture border seal and 
a more stable and retentive complete denture.4,19

The individual tray used for this case was also equipped 
with an M-gnathometer. The M-gnathometer is an 
instrument used to assist in tracing the intraoral gothic arch. 
Gothic arch tracing is a scalable method in which the entire 
range of mandibular movement is recorded on a registration 
plate to determine the horizontal relation of the jaws. Gothic 
arch tracing helps the operator to obtain a stable tapping 
point that is at the right point of occlusion and to determine 
an accurate horizontal relationship. The use of gothic arch 
tracing can minimize the presence of occlusal discrepancies 
that subsequently need to be corrected after the acrylic 
dentures are inserted into the patient’s mouth. This gothic 
arch tracing procedure facilitated the fabrication of the 
complete denture with optimal aesthetics, function, and 
phonetics.20–23 From this case report, it can be concluded 
that flat ridge case management using a semi-adjustable 
articulator along with an effective suction method can be 
used to manufacture individual complete dentures.
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