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Indirect or direct restorations for heavily restored 
posterior adult teeth?

clinical scenario
An adult patient attends with several pos-

terior teeth heavily restored with amalgam. 

Her brother, with a similar degree of prior 

dental treatment, has just had several teeth 

crowned by his dentist in order to prevent 

them being lost due to the teeth fractur-

ing. She asks whether she should also be  

considering crowns.

Several options exist for the restoration 

of posterior teeth where moderate to severe 

destruction of the tooth has taken place (two 

or more surfaces, including occlusal wear 

when facial and interproximal tooth surfac-

es are also lost). Whilst direct placement of 

restorative materials such as amalgam and 

composite are relatively conservative and 

inexpensive, the placement of crowns and 

cast onlays may only be possible with fur-

ther loss of tooth material and/or increased 

financial cost. 

The 1998 Adult Dental Health Survey 

reported that one third of the adult den-

tate population in the United Kingdom had 

at least one crown.1 But both crowns and 

onlays, like amalgams and composites, may 

fail due to disease or technical and material 

issues. In some cases the restoration itself or 

the failure of the restoration may lead to fur-

ther tooth loss, irreversible pulpal damage 

or catastrophic tooth fracture. For a general 

practitioner trying to decide when to place 

a crown or onlay there is a dilemma: do the 

purported benefits of restoring a tooth with 

this method outweigh the harms and costs? 

This dilemma appears to be faced by many.2,3 

Question formulation
A PICO (population/patient/problem, inter-

vention, comparison/control, outcome) 

format was used to help frame the dilem-

ma in a potentially answerable question:  

for an asymptomatic vital adult posterior 

tooth requiring a two surface or larger res-

toration (Problem), do crowns or onlays 

(Intervention) compared to composites 

or amalgams (Comparison) result in the 

tooth being retained longer (Outcome)?4 

Restoration of worn teeth is included in this 

patient population as facial and interproxi-

mal surfaces as well as the occlusal are lost 

during tooth surface loss.

search strategy
A search strategy was created using the above 

PICO. It was anticipated that the following 

secondary outcomes might also reasonably 

be reported in randomised controlled stud-

ies: loss of restoration, number of re-res-

torations required, financial costs, patient 

factors (e.g. comfort during procedure, 

satisfaction with restoration, time), pulpal 

pathology requiring endodontic treatment, 

wear of restoration, wear of opposing tooth, 

caries, periodontal disease, apical pathol-

ogy (including abscess, sinus) and pain. 

However, to allow for studies reporting on 

these to be included, no outcome terms were 

included in the search strategy so as not to 

restrict the search unnecessarily. 

PubMED was searched using the following 

combination of terms:

Search #5 combined #4 with the Cochrane 

Highly Sensitive Search Strategy for identify-

ing randomised trials in Medline: sensitivity-

maximising version (2008 revision)5 in order 

to reduce the retrieved articles to a managea-

ble 545 hits. All of these were screened along 

with the articles identified by searches #6 

and #7. The search strategy was repeated for 

the final time on 06/09/2010. OVID Medline 

(1950 to August Week 3 2010), CENTRAL, 
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Patient/problem Intervention comparison outcome

an asymptomatic vital adult 
posterior tooth requiring a two 
surface or larger restoration

crown or onlay composite or amalgam tooth survival

search 
number

search 
terms

retrieved 
articles

#1 (“Molar”[Mesh] OR “Bicuspid”[Mesh]) OR (molar OR premolar OR bicuspid) 65661

#2 (“Dental Restoration, Permanent”[Mesh]) OR (amalgam OR composite) 86782

#3 (“Crowns”[Mesh] OR “Inlays”[Mesh]) OR (crown OR inlay OR onlay) 33774

#4 #1 AND #2 AND #3 2071

#5 #4 AND ((randomised controlled trial[pt]) OR (controlled clinical trial[pt]) 
OR (randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR 
(randomly[tiab]) OR (trial[tiab]) OR (groups[tiab])) NOT (animals[mh]  
NOT humans[mh])

545

#6 #4 Limits: Reviews 91

#7 #4 Limits: Practice Guideline 1
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TRIP Database and ISI Web of Knowledge 

were searched using a similar strategy.  The 

National Guidelines Clearinghouse website 

was searched using just the term “crown*”. 

The NHS Evidence Oral Health Specialist 

Collection was searched using “crown”. 

eligibility
Evidence-based guidelines, systematic 

reviews or prospective randomised clinical 

trials would be included. Studies would be 

considered that: included adult premolars 

or molars in patients of any age as long as 

the teeth (or an identifiable subset) were 

vital; included a crown or onlay group and 

a concurrent composite or amalgam group; 

involved restoration of two surfaces or more. 

There was no followup time restriction in 

case there were studies that reported on 

short term outcomes (e.g. patient comfort) 

and there was no language restriction.

study selection
The titles and abstracts of all reports of stud-

ies were screened using the eligibility criteria 

above. Where it was uncertain whether the 

study met the eligibility criteria, the paper 

was accessed in full.

results
There were no evidence-based clinical 

guidelines, systematic reviews or clinical 

studies that met the eligibility criteria.  One 

critical appraisal of a review was identified6 

but the review was not considered to be sys-

tematic. The review itself had already been 

deemed ineligible as it did not claim to be 

a systematic review nor did it have a search 

strategy or inclusion/exclusion criteria.7 

The only randomised controlled study that 

compared crowns and composites for adult 

teeth was on root-filled premolars over 

a period of three years.8  This DEBT was 

only concerned with the management of 

vital teeth owing to the risk of one or other 

restoration causing loss of vitality, so the 

report was rejected. One prospective study 

compared large amalgams with crowns 

over a period of 5 years9 and another over 

a period of 17 years.10 Both were non-ran-

domised studies with no indication that 

cases were controlled and were therefore 

not considered.

discussion
At what point do we make the decision to 

incur biological, financial and time costs 

on a patient by providing a crown or onlay 

rather than a direct restoration? When do 

the benefits of such treatment outweigh  

the costs? 

This DEBT was unable to find prospective 

randomised controlled studies or systematic 

reviews that compared these two interven-

tions. Nor were there any evidence-based 

clinical guidelines to assist the clinician. 

Thus in answer to the patient enquiring 

whether a crown will result in her keeping 

her natural teeth longer, the clinician can 

only say that there is no high quality clini-

cal evidence to suggest that placing a crown 

on a posterior tooth would lead to its longer 

retention than a composite or amalgam. 
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