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Abstract Objective: Optimal tooth reduction is a key requirement for aesthetics, function, and the

longevity of fixed restorations. Research has demonstrated that controlled and conservative tooth

preparation is crucial for the long-term success of adhesive restorations. Different techniques of fab-

ricating reduction guides have been previously reported in literature. The present technical note

describes the fabrication technique and clinical application of a customized metal preparation

reduction guide.

Material and method: Patient presented with tilted maxillary left central incisor. The flared-out

part of the tooth was modified prior to veneer restoration preparation. Resin pattern reduction

guide was fabricated on the diagnostic cast with a window on the tilted mesial portion of the tooth.

After intraoral evaluation, resin pattern guide was casted. Metal reduction guide was place intrao-

rally and reduction was provided on the exposed surface of the tooth. After the removal of the tilted

portion, a harmonious arch form allowed the clinician to provide adequate evaluation and prepa-

ration for veneer restorations.
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Results: The device demonstrated good practical value, allowing for selective and controlled

reduction of tooth structure, and definitive protection of adjacent tooth surfaces from iatrogenic

damage. The clinical outcome successfully addressed the patient’s restorative and aesthetic needs,

and the veneer was stable 2 years postoperatively.

Conclusion: Use of a metal guide assists clinicians to provide a more predictable reduction of a

desired tooth surface, while decreasing the risk of compromising the other/adjacent tooth surfaces.

� 2020 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is

an open access article under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Ideal tooth preparation ensures a uniform and sufficient reduc-

tion of tooth structure, without affecting the periodontal
health, aesthetics, and structural durability of the restoration
(Chen and Raigrodski, 2008). It is widely accepted that exten-

sive tooth preparation can cause hypersensitivity and pulpal
damage (Cheung et al., 2005; Foster, 1990; Saito et al., 2013;
Schwartz et al., 1970; Wisithphrom et al., 2006). The ability

to retreat restored teeth is an important consideration of the
restorative dentist when selecting a conservative or aggressive
treatment option; this factor is especially important for young
adult patients (Holm et al., 2003). Ideally, the most conserva-

tive strategy should always be adopted (Libby et al., 1997).
Furthermore, introduction of new ceramic materials and
advanced adhesive techniques have increased the popularity

of all ceramic restorations and facilitated the development of
innovative and conservative preparation designs for single
and multiple restorations (Doyle et al., 1990; Faunce and

Myer, 1976; Fradeani and Aquilano, 1997; Lehner et al.,
1993; Pospiech et al., 1996; Scherrer and de Rijk, 1993;
Sorensen et al., 1998). The high reliability of the enamel bond,

achievable with the adhesive systems, has significantly
impacted the design of tooth preparation, which targets max-
imal preservation of tooth structure (Buonocore, 1963). In
general, as bonding to enamel yields higher bond strengths

than that obtained for dentin, conservation of enamel has
become an important consideration in the design of tooth
preparation (Crispin, 1993a).

Veneers have emerged as a common and conservative fixed
restorative technique; veneers require less than half the amount
of tooth reduction in comparison to complete coverage crowns

(Edelhoff and Sorensen, 2002). Nevertheless, adequate facial
reduction is necessary to guarantee optimal adhesion. Exces-
sive facial reduction can lead to compromised bond strength

because of the penetration into the dentinal structure
(Ozturk et al., 2013). Dr. Charles Pincus was the first to
describe porcelain veneers in the late 1920s. These veneers were
retained by a denture adhesive during cinematic filming

(Pincus, 1938). However, adhesion proved to be unreliable,
and the veneers had to be removed after filming (Pincus,
1938). Aristidis and Dimitra (2002) reported a 98.4% success

rate of 184 veneers placed over a period of 5 years, while
Friedman (1998) reported a 91% success rate of 191 veneers
after 10 years. Veneers were initially indicated for the restora-

tion of fractured, malformed, and discolored teeth (Crispin,
1993b; Wei and Tang, 1989). However, veneers today are
included in more complex treatment scenarios, such as full
mouth rehabilitation and restoration of endodontically treated
teeth and worn dentition (Christensen, 1985; Ferrari et al.,
1992; Tjan et al., 1989).

Tooth reduction guides are endorsed by the dental commu-
nity as valuable tools that ensure sufficient space for the
restorative material after tooth preparation, which protect

against undesirable outcomes (Livaditis, 2002; Magne and
Douglas, 1999). Use of a diagnostic wax-up is fundamental
in the preparation of a tooth reduction guide and attainment
of the final, desired prosthetic contours (Fareed and

Solaihim, 1989). Conventional reduction guides are fabricated
with either polyvinylsiloxane (PVS) putty impression material,
acrylic resin, or a vacuum-formed thermoplastic sheet (Bluche

et al., 1997; Gardner et al., 1990; Moskowitz et al., 1984). The
reduction guide is seated intraorally, and clearance for the
future restoration is evaluated visually and quantified. Despite

extensive knowledge around these conventional tooth guides,
very little is known about customized cast metal preparation
reduction guides.

In the present report, a patient presented with slightly tilted

and rotated anterior teeth and requested veneers. Limited
orthodontic treatment was offered to the patient; however,
the patient declined this option. Diagnostic casts were evalu-

ated to quantify the amount of tooth structure that needed
to be removed to establish harmonic maxillary arch contours.
The present technical note describes the fabrication technique

and clinical application of a customized metal reduction guide
for minimally invasive veneer preparation.

2. Materials and methods

A 30-year-old female patient presented to the Autonomous
University of Queretaro school of dentistry graduate

prosthodontics clinic, with the chief complaint of disliking
her front teeth. On clinical examination, the following findings
were noted: the patient was diagnosed with incisal wear on the
maxillary six anterior teeth, non-ideal gingival contours, ante-

rior labial flaring of maxillary left central incisor, multiple
diastemata between maxillary central and lateral incisors,
and stained composite restorations (Fig. 1). A multidisci-

plinary approach that included orthodontic treatment and

periodontal surgery was offered to the patient. However, she
refused any surgical intervention or prolonged treatment plan.

Porcelain veneers were the treatment option that the patient
consented to. To address the aesthetic concerns of the patient,
the flared-out (labial) aspect of maxillary left central incisor

had to be reduced on the diagnostic dental cast prior to wax-
up, mock-up, minimal intraoral guided teeth preparation,
and cementation of the veneers. The following steps were
followed:

http://creativecommons.org/licenses/by-nc-nd/4.0/


Fig. 1 (A) Initial smile. (B) Initial clinical presentation.

Fig. 3 Intraoral evaluation of the resin reduction guide prior to

metal casting.

Fig. 4 (A) Metal reduction cast; lateral view depicting the

window. (B) Metal reduction cast; frontal view.

520 C.A. Jurado et al.
1. Diagnostic casts of type 4 dental stone (Fujirock, GC
America) were fabricated.

2. A Self-cure acrylic resin reduction guide (Pattern Resin
LS, GC America) was manufactured on the diagnostic
cast with a window over the flared-out aspect of maxil-
lary left central incisor; this part of the stone cast was

then removed with a cylindrical diamond bur
(ZR6881, Komet USA), followed by diagnostic wax-
up/build-up (Wax GEO Classic Renfert) (Fig. 2).

3. The resin pattern reduction guide was smoothed using
an acrylic bur (K79ACR, Komet USA) and used intrao-
rally to evaluate the fit (Fig. 3).

4. This resin pattern reduction guide was used to cast a
Chromium Cobalt metal alloy guide. At the tooth
preparation appointment, the metal reduction guide

was positioned intraorally, and the flared-out aspect
was removed using a cylindrical diamond bur
(ZR6881, Komet USA) (Fig. 4).

5. An intraoral diagnostic mock-up of the final, intended

result was created using temporary bis-acryl resin mate-
rial (Structur Premium, VOCO) (Fig. 5A). To ensure an
accurate and conservative reduction, the anterior teeth

were prepared directly through the diagnostic mark-up
using reductions grooves (Fig. 5B) and a putty reduction
guide (Platinum 85, Zhermack) (Fig. 5C). The prepared

surfaces were finalized using coarse, medium, and fine
polishing discs (Sof-Lex XT Disc, 3 M).

6. A double-cord impression technique was used. A size #00

retraction cord was packed deep in the sulcus followed by
#0 retraction cord (Retraction Cord Plain Knitted,
Ultrapak), and final impressions were taken (Fig. 5D).

7. The final master cast was fabricated using a type IV den-

tal stone (Fujirock, GC America). A refractory cast was
then produced on which the feldspathic porcelain (Nori-
take Super porcelain EX-3, Kuraray Dental) veneers

were handcrafted.
8. The line angles were carefully defined during the finish-

ing of the ceramic veneers (Fig. 6A).
Fig. 2 (A) Diagnostic cast. (B) Modified cast and wax-up.



Fig. 5 (A) Diagnostic mock-up. (B) Reduction grooves. (C) Evaluating tooth reduction. (D) Final tooth preparations.

Fig. 6 (A) Final ceramic veneers. (B) Bonded, final veneers. (C) Final smile. (D) Two-year follow-up.
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9. A rubber dam (Dental Dam, Nic Tone) was placed from
the second premolar to the second premolar and held

with clamps (Clamp #00, Hu-Friedy) to achieve com-
plete isolation.

10. The ceramic restorations were cemented using a com-

posite bonding agent, Variolink Esthetic LC (Ivoclar
Vivadent), and in accordance with the manufacturer’s
instructions.

11. The occlusion was checked and adjusted, and the

restorations were polished using polishing points (Dia-
lite Feather Lite, Brasseler) and a polishing paste (Dia-
lite Intra-Oral Polishing Paste, Brasseler) (Fig. 6B and

C). At the 2-year follow-up visit, the patient was still sat-
isfied with the clinical outcome (Fig. 6D).
3. Discussion

Improvements in adhesive dentistry have enabled more conser-
vative approaches in aesthetic dentistry. Currently, patients
seek aesthetic care to improve health, appearance, dentofacial

harmony, and certain physical conditions (Brunton et al.,
2000; Manos, 1993; Theobald et al., 2006). Small abnormali-
ties or discrepancies in the anterior teeth may result in a com-

promised appearance and drive some individuals to seek
corrective aesthetic procedures (Brunton et al., 2000). As den-
tal clinicians cannot guarantee the longevity of any restora-
tion, conservative tooth preparation that preserves most of

the tooth structure will allow for placement of a second
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restoration, such as a full coverage crown if this becomes nec-
essary (Chen and Raigrodski, 2008).

Optimal reduction of tooth structure for a ceramic veneer,

without the help of a reduction guide, can be technically diffi-
cult. Over-preparation of the tooth is commonplace in the
absence of a reduction guide, leading to dentinal exposure

and eventually, an unreliable bond. Consequently, reduction
guides are always recommended when preparing teeth for cera-
mic veneers (Jurado et al., 2020). Restorative dentists should

familiarize themselves with the different types of tooth prepa-
ration reduction guides that are available to allow for proper
clinical application (Jurado, 2019). The most common of these,
the putty guide, is used to evaluate the incisal as well as the

facial and/or palatal reduction that is required (Brunton
et al., 2000). However, the putty guide does not allow for com-
plete visualization of the involved tooth surfaces in compar-

ison to the clear matrix guide, as the putty guide cannot be
perforated for the examination of tooth reduction in specific
locations on the teeth. Neither putty guides, nor transparent

plastic matrices, enable reduction of a specific area of a tooth
that is proclined or tilted. However, this challenge can be over-
come through the use of a metal reduction guide that allows

for the selective removal of proclined or titled tooth areas to
achieve the desired contour.

Fabrication of metal reduction guides poses a challenge for
many clinicians who lack knowledge of casting techniques and/

or do not possess the necessary laboratory equipment. How-
ever, if the restorative dentist effectively communicates the
requirements and goals of the customized metal cast guide to

the dental technician, it can be readily fabricated by the dental
laboratory. Clinicians will need to mark the areas to be mod-
ified when using the customized metal guide and request the

technician to fabricate the guide following the lost wax tech-
nique, similar to the method employed in the manufacturing
of metal-based restorations. The expenses of the customized

metal cast fabrication are negligible, since fabrication does
not rely on a detailed manufacturing process, such as that used
in the production of inlay restorations. Furthermore, such a
guide does not need to be produced from precious metal alloys.

Material expense is thus less than that incurred for a conven-
tional gold restoration.

Controlled tooth preparation ensures adequate reduction of

tooth structure and creation of optimal space for the final
restoration, whether this restoration is handcrafted in the den-
tal laboratory or during dental surgery, using computer-aided

design and computer-aided manufacturing (Savi et al., 2015;
Stanley et al., 2018). Furthermore, guided and minimally inva-
sive tooth preparation can retain sufficient tooth structure to
allow for a situation where a full coverage crown may be

needed in the future due to failure or secondary caries. This
report emphasizes the need for conservative and controlled
tooth reduction and urges clinicians to carefully consider this

point from the patient’s perspective.

4. Conclusion

Conservative and ideal tooth preparation ensures optimal
space for adequate contour and thickness of the final indirect
restoration. The use of a customized metal guide for reduction

in specific areas where teeth are tilted, flared-out, or rotated,
can greatly assist in the controlled removal of tooth structure.
The customized metal guide protects the adjacent tooth sur-
faces from iatrogenic damage and enables the clinician to pre-
cisely remove the selected surfaces. Once the specific areas have

been reduced, the clinician can proceed with traditional mock-
up and tooth preparation.
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