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CLINICALCLINICAL

C
rown and bridge cases that have to be 
returned to the laboratory to be remade 
or adjusted are expensive, frustrating, and 
if not corrected can be detrimental to the 
dentist-laboratory relationship. Th e focus 

of this article will be the seemingly innocuous provisional 
and the surrounding issues that can have signifi cant 

impact on the success or failure of a case. We will attempt to explain what 
can go wrong, why it goes wrong and how to fi x what goes wrong by looking 
at four primary phases that are inherent to the crown and bridge process; 
Preparation, Impression, Temporization and Dental Laboratory Fabrication 
of the Final Restoration. We will look at common materials and techniques 
which are used in this process and make suggestions that will allow them to 
work for us instead of against us.

I oft en tell my clients if something isn’t right once, it’s an anomaly. If the same 
thing isn’t right a second time it’s a pattern and needs to be addressed. Th e all 
familiar “three strikes and you’re out” rule has an application to dentistry; in 
that if a restoration has a small adjustment here or there, it can still be highly 
successful.  Small problems, however, are oft en accumulative and two, three 
or more small problems can become signifi cant enough that a restoration will 
not be successful the fi rst time it is tried in the mouth.

Tooth Preparation:
Th e primary issue we will address in this section is the proximal contacts on 
the teeth adjacent to the preparation. Th ese aspects of preparing a case for a 
crown may seem rudimentary and tedious; however, when over looked, they 
can wind up contributing to a case being returned to the lab for adjustments. 

When a tooth is prepared, there may not be an appropriate path of insertion 
for a crown. Th is is oft en true if restorative dentistry has been done which 
involves the proximal surfaces such as fi llings, crowns or veneers. Th e 
complications seen in a dental lab abound because these proximal contacts 
are frequently overlooked and not refi ned aft er nicking them while prepping 
or not refi ning them with an appropriate rotary instrument. Diamond bur 
marks on proximal contacts of adjacent teeth on the stone model give the 
laboratory technician a false reading when fi ne tuning the contacts of the 
crown. Coarse surfaces create more drag on the ribbon used to indicate how 
tight the contact is and can result in light or open contacts in the mouth. 
Green or white fl ame shaped stones make it easy to get a smooth proximal 
surface in the mouth. Diamond burs and other grinding choices with straight 
sides should be avoided because they tend to create gouges on proximal 
contact surfaces. 

Path of insertion issues, while not limited to, are particularly common and 
usually more signifi cant with implant cases where a tooth or teeth have been 
missing oft en for extended periods of time allowing adjacent teeth to drift  
toward the edentulous area. It is common in these situations for the proximal 
contacts of adjacent teeth to have a signifi cant angle toward the restoration site, 
instead of parallel to or slightly angled away providing an appropriate path of 

insertion. If these proximal surfaces are not corrected before the impression, 
it leaves the technician two options; make contacts that are less than ideal 
or attain permission to adjust the contacts on the model. Oft en an implant 
will require both adjacent contacts be adjusted creating a diffi  cult seating 
appointment. In this case as well as any situation, it is extremely helpful to the 
lab to have instructions on the prescription to relieve as necessary or have a 
preference noted on the prescription to avoid making it necessary to contact 
the dentist which can delay the production of the restoration.

Impressions:
Th e all-important requirement of an impression is that it accurately represents 
the hard and soft  tissue in the patient’s mouth. First and foremost we must 
have accurate impressions including accurate capture of the margins. Th e 
impressions with the clearest margins I have seen from clients, barring the use 
of a laser, are from clients who use a double retraction cord technique oft en 
implementing #000 fi rst then #00 or #0 cords. Th e viscous gels do not work 
as well as string packing because they can leave a residue in the impression 
which distorts the stone dies at the margin. 

An important factor to note is that all impression material disinfectants are 
a contaminant to die stone. Th e result of this contamination is oft en seen on 
the occlusal/incisal surface of the stone die, sulcus area surrounding the die 
and the cusp tips of the teeth on the stone model. Subsequent pours in the 
same impression will not be aff ected as much because the contaminant will 
be removed or signifi cantly diluted aft er the fi rst models have been removed. 
Disinfectants leave the aff ected area of the stone soft  and powdery as if the 
stone had never been mixed with water and will have a corresponding area 
of powdery stone in the impression.  To avoid this, impressions should be 
placed prep side down on paper towel and aloud to dry aft er disinfecting 
liquids have been used in the dental offi  ce. Impressions are commonly left  to 
dry sitting prep side up, which allows the disinfectant to settle and dry in the 
low areas of the impression. If the eff ects of the contamination are not caught 
in the laboratory, the crowns will typically not quite seat all the way and the 
margin accuracy will be compromised. Disinfecting the impressions in the 
laboratory can re-wet and rinse away some of the dried disinfectant, but may 
not completely eliminate the problem. 

One situation that makes it very diffi  cult to get rid of the dried disinfectant is 
in a triple tray where a patient has bitten through to the middle mesh layer. Th e 
disinfectant can saturate the mesh making it impossible to completely remove, 
which will tend to distort the occlusal surface of the upper and lower model 
where the bite through occurs. Th e laboratory can sometimes equilibrate the 
models but oft en all the posterior teeth will be aff ected leaving no unaff ected 
occlusal surface from which to attain accurate vertical dimension or excursive 
movements. Some laboratories prefer no disinfectant be used in the dental 
offi  ce to avoid these problems.

Bite Registrations:
If you are not taking a bite registration on every case, you absolutely should 
for three (3) reasons. 
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• It gives the lab a way to confi rm their articulation is accurate. 

• If the occlusion is off  when you try the permanent crown in and the bite has 
not been used or trimmed incorrectly, you can accurately defi ne the problem as 
having occurred in the lab.

• If the occlusion is off  and you try the bite on the model and fi nd the models are 
articulated correctly, the problem most likely lies in your offi  ce.

Beware, however, blockout and die spacer paint may make the bite not fi t on 
the model well and could make it seem that the lab did not use the bite when 
in fact they may have.

If the bite registration is not used correctly, it can be a hindrance instead of a 
help.  Only a small part of a bite registration should be used in the laboratory 
(Figure 1). A section of the bite that spans across the occlusal surface of the prep, 
onto the marginal ridges of the adjacent teeth spanning the buccal and lingual 
cusp tips of the prep and contacting the opposing hard tissue of the opposing 
arch should be left  aft er trimming the bite registration (Figure 2). Th e detail 
replication of most bite materials 
is extremely good, so much so 
that if there are depressions on 
the teeth or prep such as open 
margins of a fi lling or deep fossa 
in the adjacent and opposing 
teeth, or interproximal areas, 
the bite material can replicate 
this detail in the form of a thin 
ridge, protrusion or fl ash. When 
the bite is placed on the models, 
these protrusions usually can’t fi t 
in the depressions on the stone 
model and are likely to prohibit 
the bite from intimately adapting 
to the stone models rendering 
an inaccurate articulation. All 
the protrusions must be cut off  
of a bite registration with a sharp 
blade.

Th e amount of material needed 
to create usable bite registrations 
is only about the size of a 
temporary crown. Th e material 
can be placed in the patients 
mouth in two ways; 1) expressed on the prepared tooth then have the patient 
close or 2) have the patient close then express registration material onto the 
prep, fi lling the space so the material contacts the adjacent and opposing teeth. 

Bite materials that are very fl exible and don’t break while being trimmed or 
used are preferred. In this author’s opinion, the contraindicated materials are 
as follows: 

• Mousse type, because they break while trimming or even fi tting them onto a 
model leaving nothing to work with. 
• Wax bites of any kind because they are impossible to trim without distorting 
them. It is also impossible to tell when the models have reached the correct 
vertical dimension, because wax gives under pressure and is permanently 
deformed. 

• Acrylics of any kind are contraindicated because these materials have an 
excessive shrinkage factor of about 5% according to testing in our laboratory, 
leaving an acrylic bite nearly impossible to accurately fi t onto a stone model. 
Consider this, if a molar has been prepped which measures 10mm from the 
mesial and distal marginal ridges, an acrylic bite registration that spans the 
preparation site could hypothetically have 0.5mm shrinkage when measured 
mesial-distally making it completely irrelevant as an accurate bite registration. 
Th e signifi cant shrinkage of acrylic bite registrations tend to chip and abrade 
the incisal/occlusal surfaces of stone dies when placed on a stone model because 
they are so hard and ill-fi tting. Small chips and abrasions on the stone dies can 
result in inaccurate dies and ill-fi tting crowns that have a slight rock to them and/
or slightly open margins. A properly trimmed acrylic bite should be trimmed 
so only the occlusal surface of the preparation and only a very small depression 
left  by the opposing teeth should remain. While the technique is accurate, the 
extreme shrinkage of the material renders the bite in a practical application 
almost useless. Th e most common concern from dentists, who have historically 
used acrylic bites or have been taught that they are the most accurate, is that 

all other materials are soft er 
and can be compressed during 
the process of articulating the 
models yielding an inaccurate 
articulation which has been 
the opposite of my experience. 
Articulating large cases is a 
process I don’t delegate because 
it is a very sensitive and crucial 
step in the success of a case.

Temporization:
With the current technology, it is 
impossible to make a temporary 
material that doesn’t shrink. 
Given this fact, there are some 
techniques that can be applied 
to help insure temporaries fi t 
well and are accurate.

Let’s fi rst look at the challenges 
shrinking temporary materials 
present. Temporary crowns are 
fabricated directly on a prepared 
tooth, removed, fi nished, 
adjusted and cemented. Th e 
primary issue arises because 

the temporary is fabricated directly onto the prepped tooth, even the slightest 
shrinkage will result in a tight fi tting temporary which cannot seat for the 
following reasons. 

• Th e temporary has gotten smaller creating a tight fi t.

• Any burr marks or under cuts on the prep will be replicated in the intaglio 
surface of a temporary and can be distorted when the crown is removed 
compounding the issue of a tight fi tting temporary. 

• Temporary cement with an added fi lm thickness which has not been 
compensated for is used inside the temporary crown. 

Tests conducted in our laboratory on stone models have demonstrated the 
eff ects of shrinkage of temporary crowns leaving them so tight that the margins 
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Figure 1:  An appropriately trimmed PVS bite 
registration with only enough material to

con� rm the articulation is accurate.

Figure 2:  Eliminating unnecessary material 
from the bite registration allows a clear view 
to con� rm the upper and lower models are 

articulated accurately evidenced by the
intimate contact to the PVS bite.

Figure 3: Cross section of a temporary crown 
which was made on a stone model, removed,
� nished to eliminate any external restrictions 

then glued onto the model it was made on
with cyanoacrylate (super glue) and cross 

sectioned to demonstrate the e� ects of
temporary crown shrinkage.

Figure 4: Abrasion marks on stone die from 
the shrunken temporary crown being placed 
on it before internal adjustments were made.  

� is same dilemma will cause a host of 
problems in the mouth.
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are open .1mm to .4mm when placed back on 
the stone die they were made on (Figure 3). Th e 
common method of fabricating a temporary crown 
has no compensation for the shrinkage of the crown 
or the fi lm thickness of the temporary cement 
(Figure 4). Th e simple solution is to relieve the axial 
walls and the occlusal surface inside the temporary 
crown leaving the margins intact and sealed. Th e 
temporary crown should have a passive fi t on the 
prep and not require force for the margins to seal. 
(Figures 5 and 6)

Because temporary crowns are fl exible, it is possible to 
have the patient bite on the temporary and force the 
crown, which is too small, down on the prep leading 
one to believe the temporary crown is properly seated 
even if the inside has not been relieved. However, doing 
this can expand the crown applying pressure on the 
adjacent teeth, orthodontically moving them which 
can result in open contacts with the fi nal crowns.

When fi nishing the contact areas of a temporary, it is 
important to remove any bulge or height of contour 
apical to the actual contact point on the proximal 
surfaces of the temporary so these areas will not apply 
pressure and movement to adjacent teeth resulting in 
open contacts on permanent crowns (Figure 7). If the 
proximal surface is not trimmed and smoothed well, 
fl ash can be sheared off  during the seating process 
and lodged in the contact during cementation of the 
temporary crown, which can create a tight contact 
and orthodontically move the teeth creating an open 
contact with the permanent crown.

Bridge temporaries are especially susceptible to the 
shrinkage of temporary materials, because one or 
more of the abutment teeth can be orthodontically 
moved toward the edentulous area. Th e most 
common internal adjustment made on permanent 
bridges is on the inside axial walls of the abutments 
next to the pontic, because the temporary bridges 
shrink in length (Figure 8). Th e simple and quick 
step of relieving the inside of each abutment of the 
temporary bridge until it seats without resistance can 
help solve the infuriating issue of “rocking bridges.” 
An easy way to determine if a rocking bridge is 
because the temporary shrunk and was too short is to 
look inside the abutments on the temporary. If there 
is burn through of the cement on the axial walls of 
the abutments furthest away from the pontic(s), you 
may have orthodontically moved one or more of the 
abutment teeth. Th e smallest prep usually loses the 
“shrinking temporary war.” Th ere are also techniques 
that should be implemented in the laboratory that can 
also insure accurate fi tting bridges, which I will detail 
in my future article entitled “Th e Push Me Pull You 
Bridge.”

Temporary crowns that have not been internally 

relieved and cemented on a prepared tooth can rebound. Have 
you ever wondered why a patient’s temporary crown can be 
high aft er leaving the dental offi  ce when everything was fi ne 
before they were dismissed? By nature, a temporary crown 
is fl exible and when a patient bites on a fl exible temporary 
crown that has been fi lled with temporary cement it will 
expand and many stay in place for a while. But some will 
rebound leaving the occlusion high requiring another offi  ce 
visit for adjustment. Taking the temporary out of occlusion 
may solve the immediate issue but can allow the prepared 
tooth or teeth to super-erupt creating a more signifi cant 
occlusal adjustment issue when seating the permanent crown.

Lab Fabrication of the Final Restoration:
Th e fourth variable is what happens in the dental laboratory. 
It is generally accepted that if the crown fi ts the model, the lab 
has done their job. I agree with one caveat, the model must 
be an accurate model. Th ere are many errors and omissions 
that can be made in the lab that will compromise the quality 
and accuracy of a model. I will cover the prominent ones 
by describing what you would see in the dental offi  ce and 
what the potential causes can be with the presumption of an 
accurate impression.

Inconsistent marginal fi t of crowns
• Inconsistent water/powder ratio in the die stone and/or the 
basing stone

• Not allowing the stone to set overnight before working up 
the model

• Stone sealer too thick

• Die trimmed wrong

• Casting investment expansion ratios wrong

• Margin on metal frame polished off 

Inconsistent Proximal Contacts
• Contact model made of plaster or diff erent stone than 
models are made of 

• Powder/water ratio not consistent on model and/or bases 
on pinned models

• Too heavy or light from lab  
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Figure 5: A cross sectioned temporary crown 
which was not relieved internally.  Note, 

the thick cement layer on the occlusal and 
margin areas and the burn through on the 
axial walls.  � is temporary was too small 

circumferentially to completely seat which is 
evidenced by the un-uniform thickness of the 

temporary cement. 

Figure 6: � is temporary crown was properly 
relieved before cementation demonstrated by 
theeven cement layer on the intaglio surface 
of the crown, allowing the margins to seat.

Figure 7: � e heights of contours on the 
proximal surfaces of this temporary crown are 

apical to the proximal contact.  Bulges such 
as these can apply enough pressure on the 

adjacent teeth to orthodontically move them 
resulting in open contacts when the permanent

crown is tried in.

Figure 8: � is temporary bridge was made 
on this model, trimmed externally, cemented 

backon the model with cyanoacrylate and 
cross sectioned. � e e� ect of the bridge

shrinkage is clearly evident where the axial 
walls of the abutments are binding against 
the outside walls of the preparations.  � is is 
a model of an actual case which resulted in

a three unit PFM bridge having to be remade 
because the bicuspid prep was ortho-

dontically tipped distally creating a rock in 
the permanent bridge.




