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The second of a multi-part series, this course will review procedures and rationale for fabricating and 
evaluating the custom tray, for refining its borders in the mouth, for assessing the quality of the impression, 
and for ensuring the formation of a well-extended and durable master cast.

Overview
The final impression will dictate the tissue contours and fit of the complete denture prosthesis.  A deliberate 
series of carefully executed steps is necessary for the fabrication and refinement of the custom tray prior 
to obtaining the actual impressions.  This course will review procedures and rationale for fabricating and 
evaluating the custom tray, for refining its borders in the mouth, for assessing the quality of the impression, 
and for ensuring the formation of a well-extended and durable master cast.

Learning Objectives
Upon the completion of this course, the dental professional will be able to:
• Describe the necessary features of mandibular and maxillary custom trays in terms of adjustibility, 

thickness, rigidity, comfort, extensions, relief, and tray handle.
• Describe the steps necessary for fabricating a proper custom tray using self-curing methyl methacrylate.
• Recount the two purposes of the final impression.
• Describe the steps necessary for making secondary impressions of the maxillary and mandibular 

edentulous ridges.
• Describe the purposes and practice of border molding.
• Enumerate the criteria for evaluating the extensions of the custom trays.
• Describe the features of the border-molded tray that indicate readiness for making the final impression.
• Suggest alternatives for forming a land area and properly boxed impression.

Kenneth Shay, DDS, MS; Joseph E. Grasso, DDS, MS; 
Kenneth S. Barrack, DDS
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The Custom Tray
• Strong
• Adjustable
• Comfortable

The custom tray should be both strong and 
adjustable.  It needs to withstand the dimensional 
changes that can occur in the setting impression 
material and due to the dentist’s finger pressure 
during the set It needs to be readily adjustable 
in order to achieve a suitable and comfortable fit 
to the patient’s oral anatomy in a timely manner.  
These features will ultimately provide the patient 
with a comfortable, custom-made impression tray.

Fabrication of the Custom Impression Tray
Armamentarium for the self-curing methyl 
methacrylate custom impression tray include:

• Baseplate wax and knife
• Separating fluid and brush
• Autopolymerizing acrylic resin
• Spatula and mixing container
• Tray former and roller
• Scalpel
• Straight angle and carbide acrylic trimming burs

Light-cured sheets of composite resin can also 
be used in place of the methyl methacrylate.  
One advantage to this material is the absence 
of chemical fumes.  Disadvantages include 
somewhat greater cost; also the debris formed 
from trimming light-cured materials is tenacious to 

clothing and surfaces in the dental operatory and 
laboratory and more difficult to contain.

Marking the Initial Border of the Maxillary 
Custom Impression Tray
The border of the custom tray prior to border-
molding should be shorter than the anticipated 
functional border of the finished prosthesis: 1 mm 
short of the depth of the vestibule and 2 mm short 
around frena and muscle attachments.

The posterior extent of the impression tray 
should extend 2-3 mm beyond the vibrating line, 
in order to later provide adequate visualization 
and marking of the posterior palatal seal and the 
pterygomaxillary seals.

The initial border of the maxillary impression 
tray is marked on the preliminary cast prior to 
fabricating the tray. 

Blockouts
Relief between the custom tray and the 
preliminary cast is achieved by selectively 
placing small amounts of wax on strategic areas 
of the cast.  Relief is provided for undercut 
areas, to minimize likelihood for thin areas in 
the final impression, and to allow free flow of the 
impression material from areas of excess to areas 
deficinet in material.

Blocking out undercuts with wax will facilitate 
separation of the impression from the master cast 
and make the patient more comfortable during 
insertion and removal of the tray

For the maxillary tray, a single thickness of 
baseplate wax can be placed over the palatal 
suture and anterior crest of the ridge to ensure 
even flow of the material and to prevent pressure 
spots.

Armamentarium
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beyond the edge of the preliminary cast is 
removed with a sharp scalpel and the material 
re-adapted to the preliminary cast.  Care is taken 
to avoid trimming short of the tray borders that 
have been marked.

Forming the Tray Handle
To aid in the placement, positioning, and removal 
of the impression tray, a handle is fabricated from 
the same material as the impression tray. 

Once the body of the tray has been formed but 
before the acrylic is set, the anterior central ridge 
crest area of the tray is lightly moistened with 
monomer.  A handle formed from some of the 
trimmed-away excess is adapted and attached 
to the moistened area.  The handle is angled 
perpendicular to the occlusal plane, so that it 
does not interfere with lip or tongue movements 
or position.  Remove any excess material with a 
scalpel.

Trimming the Custom Tray
Trimming the fully set and cooled border of the 
impression tray can be accomplished with a 
carbide acrylic trimming bur.  The tray should 
be trimmed so the border lines marked on the 
preliminary cast are just visible.

A properly made custom tray will be:

• Easily inserted and removed
• Stable
• Free of sharp edges
• Easily grasped by the handle

Marking the Border of the Mandibular Custom 
Impression Tray
The initial border of the mandibular custom tray 
should be 1 mm shorter than the anticipated 
functional border of the finished prosthesis, all 
around the periphery.  The oblique ridge usually 
can be visualized on the preliminary cast, and the 
initial tray border should be 1 mm short of this 
inferior attachment of the buccinator muscle.  The 
retromolar pad area must be fully covered.  If the 
mylohoid groove is visible, the tray will extend 
approximately 1 mm beyond it. 

Mark the border of the mandibular impression tray 
on the preliminary cast as described. 

A single thickness of baseplate wax can be 
placed over the crest of the ridge and retromolar 
pads to ensure that pressure is not exerted on 
these areas.  Undercut areas should be blocked 
out to avoid tray beakage and to ensure patient 
comfort curing insertion and removal.

Tray Material
Once the material is mixed, it is allowed 
it to cure until a dough-like consistency is 
reached.  It can then be rolled out with the 
tray former to a uniform 2 mm thickness.  A 
full sheet of the material is centered over each 
preliminary cast and gently adapted with the 
edge of a tongue blade.  Material that extends 
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Functional Borders: the Final Borders of the 
Custom Tray
Building up the functional borders is accomplished 
with the use of impression compound.  Because 
vestibular mucosa often becomes displaced due to 
the nature of the alginate impression material, the 
resulting impression tray may be too wide in the 
border area.

Use of border molding material to accommodate 
for this dimensional change will help ensure 
optimal adaption of the tray to the foundation area.

Functional Movements
Incorporating Effects of Functional Movements

• Unimpaired normal function
• The greatest possible extension

Incorporation of functional movements into the 
tray design can be accomplished with efforts of 
the dentist and the patient.  The goal is to allow 
unimpaired normal function while preserving the 
greatest possible extension of the base.

To record these functional movements, several 
centimeters of softened compound softened in a 
flame is added to the maxillary tray border edge.  
The compound is tempered in a water bath for 1-3 
seconds and then carefully inserted and seated.  
The dentist then instructs the patient to:

The Final Impression
The final impression records the exact contours 
of the denture-bearing area and delineates the 
extent and shape of the denture borders.

The Final Impression
Armamentarium for the zinc oxide-eugenol 
impression includes:

• Straight angle carbide acrylic trimming burs
• No. 6 round bur
• Alcohol torch
• Stick compound
• Petroleum jelly
• Cold water
• Lab knife
• Zinc oxide-eugenol impression paste
• Mixing pad
• Two spatulas

Making the Final Maxillary Impression
Check the tray in the mouth.  A properly made 
maxillary tray will:

• Be stable
• Permit free movement of the lips, cheeks, 

frena, and movable areolar tissue adjacent to 
the borders of the tray

• Not blanch tissues
• Not be displaced when the lips are retracted 

gently or upon movements of the mandible.

Maxillary Mandibular

Armamentarium

Stable • No tray displacement • No tissue impingement

Provides optimal tray adaptation
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seal should also be removed except for the most 
posterior portion.

Perforating the Impression Tray
The tray is now perforated sparingly to assist in 
the retention of the material to the tray.  Holes 
are made in the impression tray with a number 
6 large round in the area of the palatal foramina, 
the median palatine raphe, along the residual 
ridge where tissue is resilient, and along any 
ridge form that may resist the removal of the 
impression due to parallel or undercut ridges.

If an impression material other than zinc oxide-
eugenol paste is going to be used, the tray 
adhesive is then applied.

Loading and Inserting the Tray
The maxillary final impression should be made 
with a low viscosity paste, and for that reason 
zinc oxide-eugenol is an ideal impression 
material.  However, the use of zinc oxide-eugenol 
paste is contraindicated in older patients as it can 
be irritating to the palatal mucosa and fragments 
of the set impression material pose a possible 
aspiration threat.  Polysulfide or polyvinyl siloxane 
materials are more appropriate materials to use 
for the older patient and for the patient with a 
notably dry mouth or impaired cough reflex.

The impression material base and catalyst are 
mixed together to form a homogenous paste.  

• Open mouth wide
• Close mouth
• Advance and retract the mandible, and move it 

side to side
• Move the upper lip and wriggle the nose.

Proper conformation of the anterior maxillary tray 
may require that the dentist manipulate the lip 
and cheek muscles in the directions of the fibers 
of the orbicularis oris and buccinator masseter 
muscles.  Cheeks and lips should not be pulled 
inferiorly, but laterally.

Testing the Seal
When final buccal and labial borders of the 
maxillary custom tray have been formed, a 
posterior palatal seal can be placed to help 
determine the quality of the border molding.  A 
five millimeter-wide bead of compound heated 
in a flame is applied to the palatal surface of 
the entire posterior border of the tray and very 
briefly tempered.  The compound is coated with 
with petroleum jelly to protect the mucosa and 
the tray is seated with firm upward pressure.  
The properly adjusted tray should strongly resist 
downward displacement, and should not drop 
due to movements of the mandible or lips.  If 
it does not, the peripheries must be carefully 
re-examined intraorally to determine if excessive 
or insufficient material has been added in one 
or more areas.  The identified discrepancies are 
corrected and the seal re-tested.

Completed Functional Border
The border should appear smooth, round, and 
dull.  A shiny border indicates the border material 
was too cool when placed in contact with the 
tissues.  The impression tray should be retentive 
and feel comfortable to the patient during normal 
functional movements.  Any compound on the 
tissue surface of the tray should be carefully 
removed with a #11 scalpel.  The posterior palatal 

• Prevents uneven pressure on tissues
• Aids in retention of impression material
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seal by inserting a finger tip posterior and lateral 
to one of the tuberosities.  Another approach is 
for water to be sprayed from the syringe along the 
lateral periphery, and then the patient is instructed 
to close the mouth and forcefully puff out the 
cheeks.

The final impression should reveal a highly detailed 
negative likeness of the denture base tissue 
surface.  All frena should be visible.  No portion of 
the tray should be visible on the internal surface 
of the impression.  In this example, small voids in 
the posterior palatal surface are due to mucous 
secretions from the palatal salivary glands.

The Mandibular Impression Tray
A properly fitting mandibular impression tray will 
not lift from the residual ridge when the cheek is 
pulled, when the tongue is gently moved laterally, 
or when the mouth opens moderately wide.  Trim 
the tray where necessary to accommodate the 
cheek, lip, tongue, and frenum areas.

In the example shown, the tray has been trimmed 
in the buccal frenum region so there is no tissue 
restriction during functional movements.

Border Molding the Mandibular Custom 
Impression Tray
As in the bordering of the maxillary custom 
impression tray, the mandibular tray is extended 
fuctionally with stick compound.  The patient is 

The mix is carefully and quickly applied to a 
uniform thickness of 1-2 mm all over the internal 
surface side of the maxillary custom tray.  The 
functional borders should be covered inside the 
tray and 3-5 mm outside the tray.

The patient is instructed on his or her role in 
the impending procedure.  A gentle wiping of 
the roof of the mouth with gauze will removed 
adherent, mucinous secretions.  A small amount 
of the impression material can be swiped into 
the anterior depth of the palate on a finger tip.  
The tray is then inserted and centered in the 
anterior, then seated posteriorly and finally rotated 
anteriorly with gentle pressure.  Excess material 
expressed behind the posterior extent of the tray is 
immediately swiped away with an intraoral mirror 
or tongue blade to avoid discomfort or coughing.

Functional Movements
Before the impression material has set , the 
patient repeats the functional movements of 
the cheeks, lips, and mandible that were part of 
forming the functional borders of the custom tray.  
Generally the dentist does not need manipulate 
the lip and cheeks at this point.

The Completed Maxillary Final Impression
When set is achieved, the custom tray is removed 
with abrupt downward force.  Trays not displaced 
in this manner may be retrieved when the patient 
gently closes the mouth and the dentist breaks the 

Spread material to uniform thickness
Highly detailed negative 
likeness of tissue surface

Center tray • Check functional movements
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Checking Border Function
Observe the patient in normal jaw, tongue, lip, 
and cheek functions.  The fully border-molded tray 
should remain stationary during normal function.  
Buccal and labial extensions should not be 
palpable when the dentist runs his or her fingers 
superiorly from the inferior mandibular border.

Filling the Custom Impression Tray
The pooling of saliva in the floor of the mouth 
mandates some additional measures for 
minimizing the impact of the fluid and places 
restrictions on choice of material for the 
mandibular final impression.

One approach for saliva control is for the dentist 
to instruct the patient to swallow all saliva as the 
impression material is being mixed and loaded 
into the tray.  The command is repeated a total of 
three times before the tray is inserted.  A second 
approach is to place a 4x4 gauze sublingually and 
leave it in place while the tray is readied for the 
mouth; the gauze is removed immediately as tray 
is seated.  Use of a saliva ejector prior to inserting 
the impression may also be effective.

Because gravity works against the material being 
retained in a mandibular tray, and because of 
the difficulty in ensuring a totally dry field, the 
ideal impression material for the mandibular 
final impression should be a viscous, thixotropic, 
hydrophilic material. 

instructed to perform movements of opening, 
closing, and translating; and tongue movements.  
Buccal and facial extensions can also be refined 
by the dentist gently pulling the tissues laterally 
away from the mandible.

Creating the Sublingual Roll
Adding impression compound in the 
retromylohyoid area (posterior sublingual) will 
compensate for necessary blockout of the custom 
tray and will also extend and thicken the border 
to form a 3-6 mm thick roll.  To ensure the border 
does not impinge on the tongue space, softened 
compound is added to one retromylohyoid area 
and tempered.  When the tray has been seated 
with care to avoid distorting the soft compound, 
the patient gently extends the tongue to touch the 
opposite corner of the mouth.  The tray is then 
removed, material is added to the opposite side, 
and the manuever is repeated for the opposite 
corner of the mouth.  To ensure the anterior 
lingual and midline extensions do not impinge on 
the salivary caruncle and lingual frenum, softened 
compound is added to this area and tempered, 
the tray is inserted, and the patient is instructed 
to push the tip of the tongue against the anterior 
crest of the maxillary ridge.

When border molding is completed, all excess 
compound on the interior surface of the tray 
is carefully removed with a sharp #11 scalpel.  
Particular care must be taken in the vicinity of the 
retromolar pads, which are readily distorted by 
excess compound.

Border Molding

Border molded tray should remain stationary

Sublingual Roll



8

Crest® + Oral-B®
 at dentalcare.com

Creating a Land Area
The master cast that is made from the final 
impression dictates the final shape and extent of 
the denture borders.  It also has to withstand the 
pressures associated with the flasking procedure.  
To this end, a 2mm wide “land” area parallel to the 
occlusal plane should be formed to surround the 
master cast and be located far enough from the 
depth of the vestibule to define the width of the 
functionally-defined denture borders.

A 2 mm wide land area can be lengths of square 
beading wax onto the impression.  The wax is 
added 2-4 mm below the greatest height of the 
vestibule and 2 mm beyond the posterior extent of 
the final denture.  Modeling clay can be used for 
this process as well.

A third alternative is for the impression to be 
inverted in a wet 50/50 mix of plaster and pumice.  
As the mix hardens, it can be carved to the 
desired extent and form.

For the mandibular impression, the full lingual area 
is blocked out by one of the methods described.

Shaping the Base of the Master Cast
Boxing wax is used to encircle the land area, to 
form a mold for the impression base, and to fix the 
unset model impression in a horizontal position 
until fully set.  The wax should extend 10 mm 
above the highest point of the impression.

Dental stone is vacuum-mixed to minimize bubbles 
and to ensure maximum model strength.  The mix 
is vibrated into the boxed and beaded impression 
and filled to the top of the boxing wax. 

The impression is allowed to set for at least 1 
hour.  If boxing wax was used, it is removed.  If 
modeling compound was used, it is removed.  The 

If a tray adhesive is needed for the selected 
material, it should be applied and allowed to dry.  
The impression material is then mixed and added 
to a thickness of 1-2 mm over the internal surface 
of the tray, covering the external aspect of all 
extensions 3-5 mm. 

Checking Functional Movement
The filled impression tray is gently seated and 
immobilized with respect to the mandible with one 
hand while the dentist manipulates the buccal 
frena and cheeks with the other.  The patient is 
instructed to wet the lower lip with the tongue and 
to open wide for a short period of time, returning 
the mandible to a rest position for the remainder of 
the setting of the material. 

The Completed Mandibular Final Impression
The final impression should reveal a highly 
detailed negative likeness of the denture base 
tissue surface.  All frena should be visible.  In 
this example, zinc oxide-eugenol was used as 
the impression material because little saliva was 
present.  However, it should be noted this material 
will set rapidly in the presence of saliva, makikng 
polysulfide, silicone, or polyvinvyl siloxane 
materials more appropriate choices for making the 
final impression of the mandibular arch.

Center Tray and check for 
functional movements

• Around maxillary impression
• Periphery of mandibular impression

Highly detailed likeness of 
tissue surface
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Summary
The final impression will dictate the tissue contours 
and fit of the complete denture prosthesis.  A 
deliberate series of carefully executed steps is 
necessary for the fabrication and refinement 
of the custom tray prior to obtaining the actual 
impressions.  This course will review procedures 
and rationale for fabricating and evaluating the 
custom tray, for refining its borders in the mouth, 
for assessing the quality of the impression, and 
for ensuring the formation of a well-extended and 
durable master cast.

set cast is placed in hot water for at least three 
minutes, which will soften the compound as well 
as disintegrate the 50/50 plaster/pumice mix if 
it was used.  The impression is the gently and 
carefully removed from the master cast. 

Trimming the Maxillary Master Cast
A final trimming of the master cast must be with 
care to avoid marring any surface of the model 
other than the land area.  Models can be trimmed 
by rotary bur or by hand.  A wax instrument 
can be used to carefully remove any remaining 
impression material.

Boxing wax should extend 10 mm above impression
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please go to 
www.dentalcare.com and find this course in the Continuing Education section. 

1. Features of a suitable custom tray include all of the following EXCEPT:
a. Exhibits resistance to displacement in a vertical direction
b. Adjustable
c. Resists dimensional changes from finger pressure
d. Comfortable to the patient

2. The use of light-cured material for a custom tray:
a. Results in a more accurate final impression
b. Is less expensive than use of a self-cured methylmethacrylate tray
c. May make cleanup more difficult following adjustment
d. Is dictated by OSHA standards

3. Which of the following correctly describe the extensions of the maxillary custom tray prior to 
border molding:

 1. 1 mm short of the border in the vestibular areas
 2. 3 mm relief around all frena
 3. 2 mm beyond the vibrating line

 Choose ONE of the following:
a. #1
b. #2 and #3
c. #1, #2, and #3
d. None of these

4. Blockout of the preliminary cast is provided to do all the following EXCEPT:
a. To make certain the custom tray does not fall off the preliminary model
b. To ensure comfortable insertion and removal of the final tray in the mouth
c. To provide relief for critical anatomic areas
d. To facilitate free flow of impression material

5. Which of the following correctly describe the extensions of the mandibular custom tray prior 
to border molding:

 1. 1 mm short of the vestibular depth and the oblique ridge
 2. 2 mm relief around all frena
 3. 1 mm beyond the mylohyoid groove

 Choose ONE of the following:
a. #1
b. #2 and #3
c. #1, #2, and #3
d. None of these

6. Prior to fabricating the mandibular custom tray, relief or blockout is advisable in all of the 
following areas EXCEPT:
a. Undercut areas
b. Alveolar ridge crest
c. Depth of the vestibule
d. Retromolar pad



11

Crest® + Oral-B®
 at dentalcare.com

7. Which of the following statements is correct?
a. The tray handle is attached to the custom tray after the tray has fully set.
b. The tray handle can be fabricated from the same mix of acrylic as the custom tray.
c. The tray handle should be formed parallel to the occlusal plane.
d. The tray handle is important for proper retention of impression material in the custom tray.

8. Which of the following statements regarding custom trays is NOT correct:
a. The tray should be formed to the approximate shape and then trimmed to the proper extension 

once the acrylic has set
b. The tray should not rock on the cast when set
c. The tray may be made with a light-cured composite material
d. The tray should be easily seated and removed, and should engage undercuts

9. The purpose of the final impression is:
a. To record the denture foundation
b. To delineate the conformation of the denture borders
c. Both of the above
d. Neither (a) nor (b)

10. Prior to border molding, the maxillary tray must:
a. Clearly blanch the border tissues, indicating an adequate seal
b. Be firmly retentive when the upper lip is pulled inferiorly
c. Allow the lips and cheeks to be mobile adjacent to the tray border
d. Be perforated in the areas of the incisive papilla and tuberosities

11. The goal of border molding is:
a. To allow unimpaired normal function
b. To minimize the extension of the denture base
c. To optimize lip and cheek support
d. Two of the above

12. A posterior palatal seal is added during border molding in order to:
a. Prevent impression material from flowing toward the airway
b. Assess the quality of the peripheral seal
c. Stabilize the custom tray by ensuring a uniform thickness of impression material
d. Correct for distortion that is unavoidable in the fabrication of the custom tray

13. Characteristics of properly formed and extended compound in the border areas include all 
of the following EXCEPT:
a. 0.5 - 1.0 mm short of the depth of the vestibule
b. Dull, uniform surface
c. Compound that has cooled on the tissue surface of the tray has all been removed
d. The patient does not displace the tray in functional movements

14. What is the reason for perforating custom tray?
a. To obtain relief in areas where tensile forces might otherwise be generated
b. To provide mechanical retention for impression material
c. To adjust the rate at which material sets
d. To adjust for tissues distorted in the preliminary impression
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15. Criteria that are valid for selecting an appropriate impression material include all of the 
following EXCEPT:
a. Viscosity and hydrophobicity
b. Mucosal reaction
c. Color
d. Dimensional stability

16. Each of the following statements regardling making the final maxillary impression is correct 
EXCEPT:
a. The palate should be wiped with gauze prior to inserting the filled tray.
b. The tray is centered over the ridge and then the anterior segment is seated.
c. Material can be placed into the depth of the palatal vault before the filled tray is seated.
d. Excess material expressed from the posterior of the custom tray should be promptly removed 

with a tongue blade or intraoral mirror handle.

17. The set maxillary impression:
 1. is removed with steady lateral force
 2. should provide a detailed likeness of the fitting surface of the maxillary denture
 3. can be dislodged with finger pressure exerted posterolaterallyk to one tuberosity
 4. may include small palatal voids due to air forced thru from the nasal cavity

a. All of the above
b. None of the above
c. 1, 2, and 4
d. 2 and 3

18. The functional border of the mandibular custom tray is extended sublingually:
a. To facilitate retention of the mandibular denture
b. In a manner limited by selective cheek movements
c. By directing the patient to place the tongue against the salivary calculi
d. All of the above

19. Making the mandibular final impression:
a. May need to involve the use of a more hydrophobic impression material than was used for the 

maxillary impression
b. Necessitates employing one or more strategies to control salivary accumulation
c. Is best accompished with the patient in an inverted position to offset the effects of gravity
d. Should be followed by the application of tray adhesive to the tissues

20. A “land” area is formed around each impression:
a. To define the contours of the final denture borders
b. To present a flat surface against which the teeth can be set
c. To increase the size of the master cast
d. To enhance the appearance of the completed prosthesis
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