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Abstract Deterioration or malfunction of any part should

be viewed as an effect that has the direct or indirect result

of one or more identifiable cause. The establishment of

definitive goals is the foundation for the full mouth reha-

bilitation. Severe wear is common in prosthodontic patients

whose teeth have been held in functional interference for

long period of time. This case report presents a description

of a patient’s oral rehabilitation with metal ceramic resto-

rations to increase vertical dimension while achieving

canine guided occlusion.

Keywords Vertical dimension loss � Canine guided

occlusion � Metal-ceramic restorations

Introduction

A great number of techniques have been generated over a

period of time for full mouth rehabilitation. The philoso-

phies associated with the techniques of rehabilitation may

be highly individualistic or based on a specific philosophy

of occlusion [1, 2]. Based on the clinical and laboratory

procedures full mouth rehabilitation may be divided into

three categories (1) where simultaneous restoration of both

the arches are done [3–5]. (2) Restoration of individual

quadrant is done in a programmed manner [6, 7]. (3) A

combination of full mouth simultaneous rehabilitation and

the programmed quadrant approach [8]. Each one of them

have their advantages and disadvantages. Furthermore,

while restoring the mouth fully, one of the most important

criteria that has to be taken into the consideration is whe-

ther an increase in the vertical dimension is required or not [9].

This article describes a procedure for full mouth rehabili-

tation to restore vertical dimension. The procedure com-

bines technical features of all the above mentioned three

techniques and adds on a differential approach at certain

steps so as to overcome the disadvantages which would

otherwise be encountered.

Case Report

A 54-year-old male was reported with the complaint of

sensitivity to hot and cold food, reduced chewing ability,

chipped off restorations and was not satisfied with the

aesthetics.

Examination

The intraoral examination revealed (1) non-vital maxillary

right lateral incisor. (2) Three unit metal ceramic fixed

partial denture in relation to right maxillary first premolar,

second premolar and first molar. (3) Four unit metal

ceramic fixed partial denture in relation to left maxillary

first premolar, second premolar, first molar and second

molar. (4) Metal-ceramic crown in relation to right man-

dibular first molar, metal crown in relation to second molar.

(5) Generalized attrition with occlusal interferences. (6)

R. G. Singh (&)

Department of Oral Sciences, University of Otago, Sir John

Walsh Research Institute, Great King Street, PO Box 647,

Dunedin 9001, New Zealand

e-mail: gauravdentist@gmail.com

R. G. Singh

6/18B, Pitt Street, North Dunedin 9016, New Zealand

P. Sinha

Department of Oral Medicine and Radiology, M.R. Ambedkar

Dental College, Bangalore, India

123

J Indian Prosthodont Soc (December 2014) 14(Suppl. 1):S210–S214

DOI 10.1007/s13191-013-0273-7

http://crossmark.crossref.org/dialog/?doi=10.1007/s13191-013-0273-7&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s13191-013-0273-7&amp;domain=pdf


Chipped off ceramic from occlusal surface of existing fixed

partial dentures (Fig. 1).

Technique

During initial appointments endodontic and restorative

procedures were done for the decayed and non-vital teeth

to resolve sensitivity. Diagnostic impressions were made

after complete oral prophylaxis using irreversible hydro-

colloid (Zelgan 2002, Dentsply) and diagnostic casts

poured in type III stone (Pearlstone, Asian Chemicals,

Gujarat, India). Shade selection was done with patient

consent (VITA 3D-Master). Centric relation was recorded

using anterior deprogramming device (lucia zig) and inter-

occlusal records were made to restore vertical dimension

(Virtual Refill CADbite Registration, Ivoclar Vivadent AG,

Schaan/Liechtenstein). Protrusive, left lateral and right

lateral inter-occlusal records were also made (Virtual Refill

CADbite Registration, Ivoclar Vivadent AG, Schaan/

Liechtenstein). Maxillary cast was mounted on a semi-

adjustable articulator (Hanau, Wide-Vue) with split cast

technique using face-bow. Mandibular cast was then

mounted on the articulator using centric relation records.

Programming of articulator was done using lateral and

protrusive inter-occlusal records. A full wax-up was per-

formed on mounted casts to achieve canine guided occlu-

sion (Fig. 2). Plane of occlusion was determined using

Broadrick’s occlusal plane analyzer. Wax-up was dupli-

cated using irreversible hydrocolloid and poured in type III

stone (Pearlstone, Asian Chemicals, Gujarat, India). To

fabricate provisional restorations vacuum form template

(Prestige Dental Products Ltd, West Yorkshire, UK) was

adapted on the maxillary and mandibular casts. Provisional

restorations were fabricated using indirect-direct technique.

Provisional restorations were sectioned at the junction of

canine and first premolar for easy placement and removal

during successive appointments and polished following

conventional technique.

At tooth preparation appointment existing restorations

from right maxillary posterior and right mandibular

posterior teeth were carefully sectioned and removed.

Preparations were modified and deep chamfer finish margin

was created. Tooth mousse was applied over the prepared

surfaces of teeth as a remineralisation agent to seal the

dentinal tubules with pellicle formation (GC Asia Dental

Pte. Ltd, Singapore). Petroleum jelly was applied on the

prepared teeth to fabricate provisional restorations using

indirect-direct technique. After resin was polymerized

provisional restorations were finished and cemented.

The left maxillary posterior and left mandibular pos-

terior existing restorations were then sectioned carefully

and removed. The steps of tooth preparation and provi-

sionalization followed the same procedure as right maxil-

lary and right mandibular teeth. Finally maxillary anterior

and mandibular anterior teeth were prepared and provi-

sional restorations were fabricated and cemented. Anterior

guidance was verified with posterior disclusion.

After 2 weeks left maxillary posterior and mandibular

posterior provisional restorations were removed. Inter-

occlusal record was made using bite registration paste

(Virtual Refill CADbite Registration, Ivoclar Vivadent AG,

Schaan/Liechtenstein) at maximum intercuspation. Left

maxillary and mandibular posterior provisional restorations

were then reseated and checked for occlusion. The proce-

dure for removal of other provisional restoration, inter-

occlusal record registration and reseating of provisional

restorations was performed in the right posterior and

anterior regions. Finally all provisional restorations were

removed and final impressions made using putty relining

technique (Aquasil Soft putty/Regular set and Aquasil LV,

Dentsply). Casts were poured in type IV hard stone

Fig. 1 Pre-operative view

Fig. 2 Diagnostic wax-up
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(Pearlstone, Asian Chemicals, Gujarat, India). Maxillary

cast was mounted on the articulator using face-bow transfer

and mandibular cast was articulated using inter-occlusal

records (Fig. 3). Metal copings were fabricated and tried in

patient’s mouth to evaluate precise fit (Fig. 4). Following

ceramic build-up a ceramic try-in was done and occlusal

interferences were removed (Fig. 5). After glazing final

restorations were cemented with glass ionomer cement

(GC Gold Label, GC Corporation, Tokyo Japan) (Fig. 6).

Occlusion was verified for canine guidance (Fig. 7a, b).

Anterior guidance was also verified with posterior disclu-

sion (Fig. 8).

At subsequent recall appointments, the occlusion

remained unchanged. The patient reported total comfort

and satisfaction with the masticatory performance and

aesthetics of the definitive restorations.

Discussion

Radiographs (intraoral and extraoral), oral tissue exami-

nation, periodontal assessment, and occlusal analysis with

mounted diagnostic casts are key factors for diagnostic

evaluation [10–12]. Diagnostic wax up is essential to pro-

vide primary view of the final restorations for the clinician

as well as patient, and serves as guide for fabrication of

provisional restorations [13, 14].

Pathologically, curve of Spee may be altered in situations

resulting from rotation, tipping, attrition and supra-eruption

of teeth. Restoration of the dentition to such an altered

occlusal plane can lead to posterior protrusive interferences

[15]. Such interferences have been shown to cause abnor-

mal activity in mandibular elevator muscles, especially the

masseter and temporalis muscles [16]. This can be avoided

by reconstructing the curve of Spee to pass through the

mandibular condyle, which has been demonstrated to allow

posterior disclusion on mandibular protrusion [17, 18].

Posterior disclusion is achieved when condylar guidance is

greater than the curve of Spee [19, 20].

The Broadrick’s occlusal plane analyzer permits recon-

struction of the curve of Spee in harmony with the anterior

and condylar guidance, allowing total posterior tooth dis-

clusion on mandibular protrusion [21, 22]. Its use assumes

proper functional and aesthetic positioning of the mandib-

ular incisors. Should the anterior guidance be inappropriate,

it must be redesigned prior to use of the Broadrick flag.

Centric relation record was registered using the tech-

nique of ‘‘bimanual manipulation’’ described by Dawson

[23, 24]. A ‘‘j’’ shaped anterior deprogramming device was

made with green stick compound to register centric relation

record at planned vertical dimension within physiological

limits [25, 26]. Maxillary cast was mounted on semi-

adjustable articulator using split cast technique mentioned

Fig. 3 Mounted casts using inter-occlusal record

Fig. 4 Metal frameworks

Fig. 5 Complete ceramic try-in

Fig. 6 Cemented final restorations
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by Needles [19]. Later Lauritzen and Wolford [27] used

this technique to verify the cast mountings in the terminal

hinge relation on semi-adjustable articulator. Split cast

provides a precise method for programming the articulator

using protrusive and lateral inter-occlusal records.

After removal of existing restorations preparations were

modified and deep chamfer finish margin was created.

Initial researches showed greater marginal metal distortion

when porcelain fused to metal restorations were prepared

for chamfer finish line but subsequent studies based on

difference in marginal fit and effect of cementation related

to finish line form failed to prove any significant differ-

ence. Therefore, selection of finish line should be based on

ease of formation, personal preference, aesthetic consid-

erations, and type of crown rather than expectation of

enhanced marginal fit of the restoration [28].

A good provisional restoration should fulfil certain vital

requirements such as pulpal protection, occlusal function,

marginal integrity, structural durability, retention and sta-

bility, aesthetics and hygiene. In this case report provision-

alization shellswere fabricated using a template formed from

clear thermoplastic resin with certain modifications [29, 30].

Group function or unilateral balanced occlusion concept

was proposed by Schuyler and co-workers [31] who

observed the destructive nature of tooth contact on the non-

working side. Working side tooth contact distributes the

occlusal load and absence of contact on the nonworking

side prevents those teeth from being subjected to the

destructive forces found in nonworking interferences.

Canine protected/mutually protected/organic occlusion was

given by D’Amico [32], Stuart [33], Stallard and Stuart

[34], and Lucia [35] and the members of Gnathological

Society. In this case report canine guided occlusion was

achieved as per the occlusion present at diagnosis and

treatment planning appointment.

Conclusion

The ultimate goal of all dental treatment is optimum oral

health. Visualization of the final outcome prior to the

beginning of the treatment is of paramount importance for

long term success. That is to say that forewarned is fore-

armed. The use of metal ceramic restorations offers

increased possibilities in the field of aesthetics, biocompat-

ibility andmechanical advantages. The greatest advantage of

the technique described in this case report is the profound

reduction in the number of patient visits and chair side time.
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