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In the treatment of complex anterior restora-

tive cases, combining esthetic and biome-

chanical principles is a challenging task.

Good biomechanical principles usually

improve the potential longevity of restora-

tions and should not be compromised in

esthetics-directed treatment. 

In deep bite situations requiring full-cover-

age crowns, there is often a lack of space for

restorative material on the palatal aspect,

especially if all-ceramic crowns are being

considered. In addition, the steep incisal

guidance angle associated with a deep bite

may generate excessive nonaxial forces on

anterior teeth1,2 (Fig 1). This may not be an

issue in natural unrestored dentition, but in

extensively restored, structurally compro-

mised teeth, excessive nonaxial forces may

lead to catastrophic failure. 

Nonaxial forces are a risk for fatigue frac-

ture of teeth, cement, and restorative materi-

al. By lending the prosthesis a favorable

occlusal design, the nonaxial forces may be

markedly reduced, thereby improving the

prognosis of structurally compromised

teeth.3,4 Favorable occlusal design on com-

promised anterior teeth therefore requires

the shallowest incisal guidance capable of

discluding the posterior teeth.5

Methods to reduce steep incisal guidance

angles include:

• Shortening of incisal edges: This has

esthetic implications and may create pos-

terior interferences.

• Increase of the vertical dimension of

occlusion (VDO): This may require other-

wise unnecessary restoration of healthy

teeth.

Methods of gaining additional palatal

space include6:
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• Excessive tooth preparation: This results

in thin, fragile preparations with a lack of

resistance and retention form.7 In extreme

cases elective endodontics may be nec-

essary.

• Minor reduction of opposing teeth: This

should be preplanned and carried out

with the patient’s consent prior to making

final impressions.

• Orthodontic repositioning of anterior

teeth: Patient consent to lengthy treatment

time in fixed appliances may be difficult to

obtain.

• Increase of the VDO.

As is evident from above, increasing the

VDO addresses the problem of both steep

incisal guidance and inadequate palatal

space. The conventional restorative approach

to increasing the VDO requires buildup and

restoration of teeth that would otherwise not

be needed. An alternate and more conserva-

tive technique to increase VDO is the Dahl

concept. 

THE DAHL PRINCIPLE

The concept was originally proposed by Dahl

in 1975 to create space in the treatment of

anterior localized tooth wear.8 It involved the

wearing of a removable chrome-cobalt appli-

ance with an anterior bite plate that separat-

ed the posterior teeth (Fig 2). Initially the pos-

terior teeth were discluded, but rather than

use restorative means to reestablish the pos-

terior occlusion, it was allowed to reestablish

by itself over time. Dahl stated that this

reestablishment of posterior occlusion was

due to a combination of both intrusion of

anterior teeth and eruption of posterior teeth,

which usually occurred over a period of

about 4 to 6 months.9

Over time, with the availability of newer

techniques and materials, the technique has

been adapted to become a useful adjunct for

restorative dentistry.10 In addition, by increas-

ing the VDO, the incisal guidance angle is

reduced, providing a favorable biomechani-

cal situation. The palatal surfaces of the ante-

rior teeth can be built up using any of the fol-

lowing materials: a removable or cemented

cast metal appliance, resin composite

buildup,11 or specifically designed provisional

crowns.

The amount of initial buildup needed on

the palatal surfaces is determined by a com-

bination of the palatal space required and the

perceived patient tolerance. Modifications

and adjustments are possible over time, how-

ever. Once the posterior occlusion has

reestablished, the palatal space created on

the palatal surfaces of the maxillary anterior

teeth is utilized for restorative material of the

definitive crowns. 
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Fig 1 Relationship between incisal guidance and
potentially dangerous nonaxial forces. Steep guid-
ance leads to increased nonaxial forces; shallow
guidance creates reduced nonaxial forces. Fig 2 Cast metal removable Dahl appliance.
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CASE PRESENTATION

Following is a presentation of a case illustrat-

ing use of the Dahl concept to gain addition-

al palatal space and to reduce the incisal

guidance angle on compromised anterior

teeth requiring crowns.

The patient presented complaining about

the appearance of her existing crowns (Figs

3a and 3b). Pretreatment esthetic analysis

showed that the incisal edges needed to be

lengthened slightly and the labial surfaces

needed to be built out. The maxillary right

central and both maxillary lateral incisors had

received root canal treatment (Fig 4). There

was marginal exposure and discoloration of

the existing metal-ceramic crowns on the

maxillary right central and left lateral incisors,

and the maxillary right lateral incisor had a

large defective resin composite restoration. 

The treatment plan was as follows:

• Redo endodontic treatment and place a

crown on the maxillary right lateral incisor.

• Replace the existing crowns on the maxil-

lary right central and left lateral incisors.

• Place a porcelain veneer on the maxillary

left central incisor.

Increasing the incisal length would steep-

en the anterior guidance, and this together

with the combined effect of the minimal

remaining dentin would compromise the bio-

mechanical prognosis of the restorations. As

such, it was decided to use the Dahl principle

to preserve palatal tooth substance and

reduce the existing incisal guidance angle

despite increasing the tooth length.

A diagnostic waxup of the anterior teeth

was made at an increased VDO. The cingu-

lum areas of the anterior teeth were built up

to provide a horizontal shelf onto which the

mandibular incisal edges occluded. This

ensured that the forces were applied in a ver-

tical direction as opposed to a labial direc-

tion, thereby preventing unwanted labial

tooth movement (Fig 5). The waxup was

Figs 3a and 3b Preoperative smile and retracted view.

Fig 4 Radiographs showing compromised teeth.
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used to fabricate the provisional crowns and

veneer as well as a silicone matrix to direct

composite buildup on the palatal surfaces of

the maxillary right canine, left central incisor,

and left canine.

The right central and left lateral incisors

had metal prefabricated posts with compos-

ite cores and minimal coronal tooth structure

remaining (Figs 6a and 6b). Various options

such as implants, orthodontic extrusion, and

periodontal crown lengthening were consid-

ered and discussed with the patient. A deci-

sion was made to retain the teeth and restore

them with cast metal posts and cores and

crowns. Because of the guarded structural

prognosis of these teeth, it was decided not

to redo the endodontic treatment on these

two teeth.

The right central incisor and both lateral

incisors were prepared for full-coverage

crowns, with cast gold posts and cores

placed in the right central and left lateral inci-

sors. Long-term acrylic resin crowns were

placed on these three teeth and a provision-

al composite veneer was placed on the left

central incisor (Fig 7). To distribute the forces

evenly over the six anterior teeth, resin com-

posite was bonded directly onto the palatal

surfaces of the remaining anterior teeth (left

central incisor and both canines). The cingu-

lum areas of these teeth were built up to

match those of the provisional restorations

on the adjacent three teeth. The anterior

guidance was adjusted for simultaneous

contact in protrusion and canine guidance in

lateral excursions (Fig 8). There was no pos-

terior occlusion, and the second molars were

separated by about 1 mm (Figs 9a and 9b).

The patient remained in the provisional

restorations for 6 months until the posterior

occlusion had reestablished. At this stage,

fabrication of the definitive restorations was

begun. The definitive restorations consisted

of three Procera AllCeram crowns (Nobel

Biocare) and a feldspathic porcelain veneer

for the left central incisor (Noritake EX3) (Figs

10 and 11).

The crowns were cemented into place

with a resin-modified glass ionomer (Fuji

Plus, GC), and the veneer was bonded into

place with a resin cement (Rely X Veneer

cement, 3M Espe). The completed result

shows both an esthetic improvement and a

biomechanical and esthetic improvement

(Figs 12 and 13). When comparing the pre-

operative and postoperative casts (Fig 14), it

is possible to see the changes made: longer

central incisors, flatter cingulum rest to direct

forces up the long axis of the teeth,  and shal-

lower incisal guidance to reduce nonaxial

forces.

DISCUSSION

When designing anterior crowns, the labial

aspects should follow esthetic dictates and

mimic natural teeth as closely as possible.

However, in some situations, it may be bio-

mechanically beneficial to alter the palatal

forms of crowns so that they differ from those

of natural teeth. These morphologic changes

are carried out on areas not visible in day-to-

day conversation, ie, palatal surfaces of max-

illary anterior teeth.

Increasing the VDO on the anterior teeth

effectively creates an anterior bite plate. This

has been shown to be therapeutic and to

reduce muscle activity, which may be a result

of removing any possible posterior interfer-

ences.12 As such, patients find the anterior

occlusion and slight increase in VDO com-

fortable and easy to adapt to. The slight bulk-

iness of the cingulum areas is initially a mild

Fig 5 Preoperative waxup at increased VDO with bulky cingulum areas.
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Figs 6a and 6b Existing posts and cores in place and removed, showing minimal remaining dentin.

Fig 7 Provisional restorations at increased VDO with pos-
terior open bite.

Fig 8 Control of incisal guidance using provisional restorations and
resin composite.

Figs 9a and 9b Posterior open bite.
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Figs 12a and 12b Definitive restorations in place.

Fig 11 Definitive all-ceramic restorations.Fig 10 Final tooth preparations ready for final impressions.

Figs 13a and 13b Reestablished posterior occlusion.
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hindrance to speech and comfort, but this is

overcome within 1 to 2 weeks.

Before commencing treatment, informed

consent must be obtained from the patient

and the following aspects must be discussed:

• When the provisional restorations are

placed, the anterior teeth will feel bulky

palatally, and speech may be slightly

affected. Speech usually returns to nor-

mal within 1 to 2 weeks. If adaptation

does not occur within a week, the palatal

bulk can be reduced.

• The posterior teeth will no longer meet in

occlusion. This will not significantly affect

eating. Posterior occlusion will gradually

reestablish over 6 to 9 months.

The potential shortcoming of this technique

is the failure of all or some of the posterior

teeth to reestablish occlusion. However,

Gough and Setchell showed a 96% success

rate.13 This is corroborated by the clinical expe-

rience of this author as well as colleagues at

the Eastman Dental Institute, from where

much of the development of the Dahl principle

has been forming and where the technique is

widely used. The case presented here has

now had 3 years of follow-up, and to date all

restorations are holding up well and the occ-

lusion appears to be stable. If the posterior

occlusion fails to reestablish while the provi-

sional restorations are in use, other more tradi-

tional means, as described earlier in the arti-

cle, may need to be used to obtain palatal

space. If the clinician is reluctant to place pro-

visional restorations for an extended period of

time, or wants to proceed cautiously, the

palatal surfaces of the anterior teeth can be

built up temporarily and reversibly using one of

the other methods described earlier.

ACKNOWLEDGMENTS

The restorations presented in this article were fabricated

by Tony Byrne, London, England. 

REFERENCES

1. Katona TR. The effects of cusp and jaw morphology

on the forces on teeth and the temporomandibular

joint. J Oral Rehabil 1989;16:211–219.

2. Weinberg LA, Kruger B. A comparison of

implant/prosthesis loading with four clinical vari-

ables. Int J Prosthodont 1995;8:421–433. 

3. Torbjörner A, Fransson B. A literature review on the

prosthetic treatment of structurally compromised

teeth. Int J Prosthodont 2004;17:369–376.

4. Torbjörner A, Fransson B. Biomechanical aspects of

prosthetic treatment of structurally compromised

teeth. Int J Prosthodont 2004;17:135–141.

5. Spear F. Fundamental occlusal therapy considera-

tions. In: McNeill C (ed). Science and Practice of

Occlusion. Chicago: Quintessence, 1997:421–434.

6. Chiche G, Pinault A. Esthetics of Anterior Fixed

Prosthodontics. Chicago: Quintessence, 1994:76–79.

7. Agar J, Taylor T. Fixed prosthodontics. Dent Clinic

North Am 2004;48:359–385.

8. Dahl BL, Krogstad O, Karlsen K. An alternative treat-

ment in cases with advanced localized attrition. J

Oral Rehabil 1975;2:209–214.

9. Dahl BL, Krogstad O. The effect of a partial bite rais-

ing splint on the occlusal face height. An x-ray

cephalometric study in human adults. Acta Odontol

Scand 1982;40:17–24.

10. Poyser NJ, Porter RW, Briggs PF, Chana HS, Kelleher

MG. The Dahl Concept: Past, present and future. Br

Dent J 2005;198:669–676.

11. Mizrahi B. A technique for simple and aesthetic

treatment of anterior tooth wear. Dent Update

2004;31:104–119.

12. Wood WW, Tobias DL. EMG response to alteration of

tooth contacts on occlusal splints during maximal

clenching. J Prosthet Dent 1984;51:394–396. 

13. Gough MB, Setchell DJ. A retrospective study of 50

treatments using an appliance to produce localised

occlusal space by relative axial tooth movement. Br

Dent J 1999;187:134–139.

Fig 14 Cross-sectional comparison of pre- and postoperative casts.
Longer central incisors and shallower incisal guidance have been estab-
lished.

Mizrahi.qxd  3/27/06  3:47 PM  Page 251


	COPYRIGHT © 2005 BY QUINTESSENCE PUBLISHING CO, INC: 
	   PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY: 
	  NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER: COPYRIGHT © 2005 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORMWITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.




