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Management of extensively broken down teeth
presents many clinical problems, particularly re-

tention of restorations. Traditional treatment options
have included elective root treatment to provide sup-
port for a core followed by major coronal restorations.
The concept of a restorative cycle for single/multiple
dental restorations has highlighted the need to pre-
scribe teeth treatment in the context of the fact that
most restorations do not last a lifetime. Consequently,
a certain degree of planning for failure should be con-
sidered every time a tooth is restored.1

Dentinogenesis imperfecta is a hereditary disorder
with dental implications. The most common dental se-
quelae are multiple pulpless teeth, teeth with an opales-
cent bluish dentin, and teeth susceptible to wear. The

dentin has wide, irregular tubules with areas of atubu-
lar dentin, but there is little guidance as to whether this
will affect the bond strength of modern dentin adhe-
sives. The difficulty in restoring teeth without identifi-
able pulps or root canals is that once the main body of
the tooth is worn away, little else is left to retain a
restoration, and placing posts is a hazardous process
because there is no opportunity to place a root filling.

One relatively common problem is tooth wear caused
by the eating disorder bulimia nervosa. The condition
affects a similar group of subjects to anorexia nervosa,
namely white, middle-class females with a college ed-
ucation. Bulimics have low self-esteem but present as
a slightly older age group than anorexics (20 to 30 years
old).2–4 Unlike anorexic patients, a typical bulimic pa-
tient is usually a more outgoing, heterosexual individ-
ual and is more amenable to therapy.3 Estimates of the
prevalence of bulimia vary in a similar manner to
anorexia; it may also be on the increase, but there are
no definitive studies to substantiate this.4 The dental
manifestations are well-known. Typically, the palatal
surfaces of the maxillary incisors are eroded by expul-
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sion of gastric contents during vomiting.5,6 When more
generalized damage occurs, the erosion causes flat-
tening of the palatal surfaces of maxillary molars; in ex-
treme circumstances, complete obliteration of the
palatal cusps can occur.

The use of adhesive luting cements to restore worn
or broken down teeth has been reported.7–9 One early
case report suggests using indirect metal onlays to re-
store worn teeth in patients with dentinogenesis im-
perfecta.10 The advantage of using cast-metal onlays
luted to the tooth is that there is no need to search for
a root canal in situations in which it is unlikely to be
found; this is particularly relevant to dentinogenesis im-
perfecta. Since the early 1990s, adhesive luting cements
have evolved to produce clinically acceptable results, es-
pecially when bonding to dentin. The variety of studies
reporting the success of this type of restoration has
made them a potential choice in the restoration of bro-
ken down teeth. Chana et al9 report the results of 158
cast-metal veneers bonded to dentin on the palatal sur-
faces of maxillary incisors, with nearly a 90% success rate
over 5 years. Burke et al8 propose using dentin-bonded
crowns routinely for restoring teeth. Others have sug-
gested adapting crown design to take into account the
properties of adhesive cements.11,12 There is, then, some
support for using dentin adhesives to link the dentin to
metals in the restoration of severely broken down teeth. 

This article reports on three patients with severe tooth
wear to highlight the challenge and possibility of prostho-
dontic management with dentin adhesives used as the
major retentive feature to support coronal restorations.

Case Histories

Case 1

A 20-year-old man with dentinogenesis imperfecta
presented in 1994 with a previously failed restored per-
manent first molar. Initial attempts using conventional
amalgam restoration aided by friction-gripped pins had
failed (Fig 1a). Overeruption of the opposing teeth had
subsequently complicated the restoration of the now
severely morphologically compromised tooth. A diag-
nostic wax-up on a semiadjustable articulator was used
to make metal onlays for both premolars and the first
permanent molar. The onlays were made in a high-pal-
ladium alloy (Pd 79%, Cu 9.5%, Ga 9%, Au 2%, Ge 0.5%;
Simadur 32, Wieland) and cemented onto the teeth
using Panavia 21 (Kuraray), using cotton wool rolls for
isolation (Fig 1b). The restorations were cemented at an
increased vertical dimension of occlusion so that the
short clinical crowns on the anterior teeth could also be
restored with conventional metal-ceramic crowns.
Within 6 months, the onlay on the maxillary right first
premolar had decemented twice, and the restoration
was replaced with direct resin composite using
Herculite XRV (Kerr). Apart from routine reviews at
yearly intervals, no further treatment was required.

Nine years later, the metal onlays and single direct
resin composite restoration remained in place, the
teeth remained fully functional, and there was no evi-
dence of caries. Unfortunately, the conventionally re-
tained crowns on the maxillary incisors failed and are

Fig 1a (left) Maxillary first molar is severely worn and char-
acterized by failure of a pin-retained amalgam core. The pre-
disposing factor was dentinogenesis imperfecta.

Fig 1b (below) Nine years later. The metal onlays remain, apart
from the maxillary right first premolar, but the conventional
crowns on the maxillary anterior teeth are failing.
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in the process of being replaced with implant-
supported crowns. In 2004, the onlays on both molars
debonded; caries was detected in the maxillary left
first molar but not the contralateral side. The restora-
tions will be replaced using the same technique.

Case 2

In 1998, a 30-year-old patient, also with dentinogene-
sis imperfecta, presented with a similar problem asso-
ciated with the mandibular first molars in an otherwise
intact dentition. No overeruption of the opposing teeth
had occurred, and the vertical dimension of occlusion
remained unchanged (Fig 2a). An impression of the
worn tooth was taken in Impregum (3M/EPSE), the
model was cast in die stone, and a coronal wax pattern
was formed and cast in the same metal (Simadur 32).
The restorations were luted to the teeth with Panavia
21 (Fig 2b), and the patient was reviewed at yearly in-
tervals. The restorations did not debond; however, 6
years later, both teeth developed caries and were ex-
tracted. The teeth have since been replaced with min-
imal-preparation fixed partial dentures (FPD). This log-
ically poses the question regarding an FPD treatment
decision in the first place.

Case 3

Unlike the previous two case histories, the 25-year-old
patient suffered from ongoing bulimia nervosa. The de-
struction of the clinical crowns was similar in severity to
the previous examples, but the cause of the tooth wear
was erosion from vomited gastric acid (Fig 3a). The
management of this patient differed in that the problem

was far more extensive than the previous examples, but
the treatment planning protocol was similar, and the
teeth were restored with bonded metal-ceramic crowns.
An alternative treatment plan could have been an over-
denture, but the patient declined this choice of treat-
ment. A diagnostic wax-up was used to produce crowns
with occlusal rest seats so that a Stellite alloy (Deloro
Stellite) removable partial denture (RPD) could be used
to restore the missing teeth. The crowns were cemented
with Panavia 21 and were in place 3 years later (Fig 3b).
The maxillary left lateral incisor and canine required root
treatments 2 years after cementation; direct posts
(Parapost, Coltène/Whaledent) were used to support a
resin composite core, and the original crowns were
retrofitted and recemented back into place. The RPD is
still used routinely by the patient.

Discussion

Although each of the described case histories differs
somewhat, the underlying problem is a common one
in that the teeth in question offered little support for
conventional restorations. The first two case histories
highlight the problem of absent root canals with
dentinogenesis imperfecta. This makes a post-retained
crown difficult to justify because of perforation risk. In
the third patient, it was theoretically possible to pre-
scribe endodontic treatment and an overdenture, but
the merits of the adhesive crown approach seemed
compelling. All three case histories highlight the fea-
sibility of using dentin adhesives to support severely
broken down teeth.

The case histories were specifically selected to high-
light the planning difficulty confronting the clinician

Fig 2a Single missing crown on the first molar. The situation
is the same on the contralateral side.

Fig 2b Metal onlay used to restore the tooth. It lasted nearly
6 years and eventually failed due to recurrent caries.
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when severely broken down teeth are present. While
elective root treatment can be considered, the ac-
ceptability of bonding directly to the tooth without the
need for a core buildup presents an attractive option.
The use of dental pins to retain restorations is gener-
ally considered unnecessary when using resin com-
posite restorations13 and increasingly uncommon for
amalgam alloy restorations. In the two dentinogenesis
imperfecta patients, there was no potential for using a
post and core because the root canal could not be seen
on the radiograph, thereby increasing the risk for per-
foration if a post hole was attempted. In the third ex-
ample, posts were possible and in fact became nec-
essary for two teeth, but the end result may have been
a greater risk of individual tooth morbidity. Although
both molars were eventually lost after 9 years, it could
be argued that the longevity of the restorations was
reasonable and probably cost-effective.

The use of dentin adhesives has become more wide-
spread since they became dependable in the mid-
1990s. Furthermore, the reliability and strength of the
bond of dentin to metal has become more closely
matched to that of enamel to metal. Consequently, this
type of restoration could be considered for situations
in which conventional treatment might compromise
teeth longevity. There are clear risks involved, particu-
larly with decementation of these resin-retained
crowns; however, the potential to delay the need to treat
endodontically must be regarded as advantageous.

Arguably, all teeth involved had poor prognosis and
could have been replaced earlier with implants. While
this may remain a possibility, not all patients want to
consider the expense of implant-supported crowns
when they can have their own, albeit severely com-
promised, teeth restored, at least in the short term. The
available evidence to justify employing this technique

Fig 3a Preoperative status of case 3.

Fig 3b Postoperative status, 2 years after restoration placement.
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on a routine basis is quite limited, and only a few stud-
ies support its concept. The main validation and the
original article stimulating the advocacy of the tech-
nique was the Harley and Ibbetson10 case reports pub-
lication in 1993. Regrettably, controlled studies are un-
available; they would help support the technique with
more substantial evidence, but the infrequent nature of
this severity of tooth wear makes a traditional research
approach somewhat problematic. The list of papers in
Table 1 is a guide for information on the use of dentin
adhesives to retain crowns. It does not refer to the
technique used in this specific article given the differ-
ent types of restorations reported on.

A relevant question is the time and cost of long-term
maintenance for this type of restoration, particularly
when compared to alternative modalities. All three pre-
sented examples relied on the dentin bonding agents
exclusively to retain the restorations, and the patients
did not require any more than routine appointments to
check their restorative status. Therefore, the mainte-
nance issue might be considered to be comparable to
other restorations, including overdentures and implants.

Three case histories are described to illustrate a
technique for restoring almost flat tooth surfaces using
cast crowns and dentin adhesives. Although this type
of restoration is currently of limited application, it is cer-
tainly a treatment option for those few patients pre-
senting with extensive tooth wear caused by eating dis-
orders and dentinogenesis imperfecta.
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Table 1 Papers Used to Support the Principle of Using Dentin Adhesives to Retain Different Types of Restorations

No. of Maximum length
Study Year Study type Brief description restorations/samples of study

Harley and Ibbetson10 1993 Case report Cementing onlays onto 64 4 y
flat tooth surfaces

Nohl et al14 1997 Clinical Gold palatal veneers used 210 4 y
for anterior tooth wear

Gough and Setchell15 1999 Clinical Assessment of success 50 NA
of Dahl appliances

Hemmings et al7 2000 Clinical Composites bonded to 52 30 mo
worn anterior teeth

Burke and Qualtrough16 2000 Clinical Assessment of dentin- 60 4 y
bonded crowns

Burke et al17 2001 Clinical Case report 4 1 y
Lang et al18 2003 Laboratory Fracture resistance of premolars 40 NA

based restored with dentin-bonded crowns
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