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ABSTRACT

Aim of the study .This article describes a combined technique for digitally recording centric relation using an intraoral

scanner and the Huffman Leaf Gauge device.

Material and methods.Digital impressions were made for both mandible and maxilla using an intraoral scanner. Then a leaf
gauge was used to deprogram the patient to the first contact of teeth and to ensure 1 mm of occlusal clearance between the
posterior teeth. The interarch relationships were recorded on both sides with the mandible placed in CR at the determined OVD.
Based on the previously recorded positions, using a model editing software and a 3D printer, the upper and lower models were

printed, keeping the OVD determined with the leaf gauge.
Key words: Digital impression, CAD/CAM, leaf gauge.

INTRODUCTION

Centric relation (CR) recording is an important step
in many dental procedures. CR is defined by the
ninth edition of the Glossary of Prosthodontic
Terms as “a maxillomandibular relationship,
independent of tooth contact, in which the condyles
articulate in the anterior-superior position against
the posterior slopes of the articular eminences; in
this position, the mandible is restricted to a purely
rotary movement; from this unstrained,
physiologic, maxillomandibular relationship, the
patient can make vertical, lateral or protrusive
movements; it is a clinically useful, repeatable
reference position.” [1] There are a number of
techniques used for determining the CR such as
bimanual manipulation[2] or the anterior device
technique [3-5]. The device can be a leaf gauge, an
anterior deprogrammer, or a composite resin stop.

Digital dentistry is becoming very common in
private practice, opening up innovative ways to
address dental care allowing in some cases for
better treatment options for the patients [6].
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Digitally scanned impressions and 3D printed casts
are popular substitutions for conventional
techniques of impressions and stone casts. The
most common anatomic position used to align
digital scans is maximum intercuspation (Ml).
Using CR as the primary method to align digital
scans is uncommon, although it may be the
preferred anatomic position for various dental
treatments: complete mouth rehabilitations, the
restoration of posterior teeth, and the management
of patients with temporomandibular disorders [7].
While the scanning procedure is a straightforward
concept, transferring other patient information,
including the centric relation (CR), may present
challenges.

CR can be determined with bimanual
manipulation or the anterior device technique.
Traditionally, CR is recorded with wax wafers, wax
rims on base plates, or polyvinyl siloxanes [8].

CR can be determined with the Huffman Leaf
Gauge (Huffman Dental, Springfield,US) that has
56 strips, each band with a thickness of 0.1mm. By
interposing the bands in the anterior area, the lateral
pterygoid is relaxed, the condyles are positioned in
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the CR and the patient contracts the elevator
muscles of the mandible.

With the introduction of intraoral 3D scanning,
new techniques for CR recording must be
developed. Studies on the determination and
recording of CR in digital protocols by intraoral
scanning are rare.

The purpose of this article is to describe a
technique for digital recording of CR using the
intraoral scanner and the Huffman Leaf Gauge
device.

CASE REPORT

A healty 23-year-old female presented to the
Prosthodontics Department (Faculty of Dentistry,
"Victor Babes”) with the chief complaint of
unsatisfactory esthetics (Fig.1). The composite
restorations were placed five years prior to the
appointment and started to develop chipping and
staining over the past few years (Fig.2).The patient
presented correct endodontic treatments on the
nonvital teeth and due to the existent composite
restorations on most of the upper arch teeth, a total
arch rehabilitation was chosen as the appropriate
treatment plan .

Many clinicians consider CR to be essential for
full mouth rehabilitations, the restoration of
posterior teeth, and the management of patients
with temporomandibular disorders [5]. Being able
to quickly and efficiently apply CR records to a
digital workflow can provide the clinicians with
alternative ways of recording the interarch
relationships .

Technique
The first step was to take digital impressions, for
both the the mandible and maxilla with an intraoral
scanning device, Medit i700 (Medit Link v2.4.4,
Medit, Seoul, South Korea, 2021).
Additionally, a leaf gauge (Huffman Leaf Gauge,
Huffman Dental, Springfield, US) was used to
deprogram the patient to the first contact of teeth.
The leaves were gradually increased in number in
order to obtain a space of about 1 mm of occlusal
clearance between the posterior teeth. A total of 7
leaves were used. (Fig. 3).
After the CR was determined, the intraoral scanner
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was used to record the position obtained with the
leaf gauge at the determined OVD(Fig. 4).

The next step was to open the Model Builder
provided by the Medit software; the articulating
pins and the base were placed as desired. A tripod
was created with 1 pin in the anterior of the cast and
2 pins in the posterior.(Fig. 5).

The finally step is to print the digital scans using a
3D printer, (Prusa SL1S 3D, Prague, Czech
Republic). (Fig 6)

DISCUSSION

Determining the inter arch relationships is
essential in the planning of full mouth
rehabilitations. The authors have utilised the
established traditional technique of CR
determination with the help of an anterior device.
Using such a device aids with the initial
stabilization of the mandible, which is a
prerequisite for digital recording.

The traditional technique requires a medium
consistency recording material (wax, polyvinyl
siloxane) that can be interposed between the arches
while positioning the mandible in CR. The
interposition of any material in between the teeth
may force the patient to avoid it, thereby generating
false recordings. Also the record material may
suffer distortions while being transfered to the
laboratory. The laboratory phase of fitting the
oclusal records onto the stone casts and mounting
the assembly in the articulator is also prone to
possible errors. The presented method, the
registration of CR using a intraoral scanner can
avoid possible errors that may appear during the
traditional procedures.

CONCLUSIONS

This study showed that combining the intraoral
digital impression with a leaf gauge device used for
setting a new OVD may be a good alternative to the
conventional method of recording the interarch
relationships.
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Figure 1. Full face smile Figure 2. Maximum intercuspation position

Figure 3. Deprogramming patient to first contact Figure 4. Screenshot from Medit after aligning arches to
using leaf gauge centric relation scan

Figure 5. 3D Model-anterior pin and bases Figure 6. The 3D model printed
106



Romanian Journal of Oral Rehabilitation

Vol. 13, No.4 October-December 2021

BIBLIOGRAPHY

agbrwbdE

o

The glossary of prosthodontic terms: Ninth Edition. J Prosthet Dent 2017;117:e1-105.

Dawson PE. Functional occlusion: From TMJ to smile design. 1st ed. St. Louis: Mosby/Elsevier; 2006. p. 76-80.
Lucia VO. A technique for recording centric relation. J Prosthet Dent 1964;14: 492-505.

Long JH Jr. Location of the terminal hinge axis by intraoral means. J Prosthet Dent 1970;23:11.

Jayne D. A deprogrammer for occlusal analysis and simplified accurate case mounting. J Cosmetic Dent 2006;21:96-
102.

Rekow ED. Digital dentistry: the new state of the artdis it disruptive ordestructive? Dent Mater 2020;36:9-24.

Radu M, Radu D, Abboud M. Digital recording of a conventionally determined centric relation: a technique using an
intraoral scanner. J Prosthet Dent 2020;123:228-31.

Qu F, Du X, Liu WC. 3D printed custom trays with a Gothic arch for centric relation recording and definitive
impression making for complete denture: A dental technique. J Prosthet Dent 2019;121:32-6.

107



