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Abstract: Aesthetic and functional rehabilitation of patients with severe dental wear represents a clin-
ical challenge that demands conservative, predictable, and efficient approaches. This case report de-
scribes the treatment of a 60-year-old male patient with generalized wear and loss of vertical dimension
who underwent rehabilitation of the maxillary teeth using the composite resin injection technique
guided by a digital workflow. Intraoral scanning, digital wax-up planning (EXOCAD), 3D model printing,
fabrication of a transparent silicone index (EXACLEAR), and application of the injectable composite
resin G-zenial Universal (GC) were performed according to the index. At the end, restorations were ad-
justed and polished, and the 4-month follow-up showed functional stability, satisfactory marginal ad-
aptation, and a stable aesthetic outcome with no reported symptoms. The advantages of this technique,
such as precise control of shape, thickness, and esthetics, reduced clinical time, and preservation of
dental structure, are discussed considering recent literature demonstrating comparable performance
to indirect alternatives and good color and functional stability. It is concluded that the described ap-
proach is a safe and conservative option for aesthetic and functional rehabilitation in cases of severe
tooth wear.
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1. Introduction

The pursuit of restorative solutions that combine esthetics, functionality, and
structural preservation of dental tissues has driven the development of minimally
invasive techniques in contemporary restorative dentistry. In this context, the com-
posite resin injection technique, when associated with a digital workflow, emerges
as a promising and effective alternative, particularly in cases of severe dental wear,
anatomical malformations, or anterior aesthetic rehabilitation needs. This approach
allows precise reproduction of the diagnostic wax-up directly in the oral cavity, min-
imizing operational errors and optimizing clinical outcomes [1-3].

The evolution of composite resins, especially highly filled flowable versions, to-
gether with the accuracy of digital models and 3D printing, has revolutionized pre-
dictability and efficiency in restorative treatments. Unlike traditional direct restora-
tive techniques, which require artistic skill and extended clinical time, the use of
transparent silicone indexes derived from digital wax-ups provides superior control
of form, contour, and restoration thickness, yielding significant clinical efficiency and
fidelity to the initial aesthetic plan [1,2,6].
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Recent studies have highlighted that the injectable molding technique not only
delivers satisfactory esthetic results but also maintains functional and mechanical
stability in the medium term. The possibility of keeping the dental structure almost
entirely intact is particularly appealing in situations where conventional approaches
would require irreversible removal of enamel and dentin. Additionally, predictability
in the construction of functional guides, such as canine guidance, makes this tech-
nique especially suitable for rehabilitations requiring occlusal reorganization [3,6].

The choice of this technique must be supported by a careful clinical analysis
considering occlusion, extent of tissue loss, aesthetic demands, and patient expecta-
tions. Clinical experience accumulated over more than two decades reinforces the
importance of interdisciplinary and individualized planning that considers not only
technical aspects but also patient comfort, cost, and treatment time. In patients who
decline orthodontic or complex indirect rehabilitation procedures, the injectable
composite approach offers a pragmatic and highly conservative solution [1-3].

Therefore, this case report aims to present the clinical application of the com-
posite resin injection technique supported by a digital workflow, emphasizing its
aesthetic and functional benefits as well as the operative nuances that ensure long-
term success. The technique described aligns with the principles of Modern Restor-
ative Dentistry, which values minimal intervention, clinical predictability, and full
patient satisfaction as pillars of contemporary practice [1-3,6,7].

2. Case Report

A 60-year-old male patient, non-smoker, sought care at the General Dentistry
Clinic of the Eastman Institute for Oral Health, University of Rochester, complaining
of severe erosion on the buccal and lingual surfaces of both upper and lower teeth,
in addition to a significant loss of vertical dimension. These alterations caused func-
tional discomfort and aesthetic dissatisfaction. The initial examination revealed gen-
eralized destruction of the dental structure resulting from severe attrition (Figure
1). Two therapeutic options were proposed for aesthetic and functional rehabilita-
tion. After discussion, a minimally invasive approach was selected to rehabilitate the
maxillary teeth using the composite resin injection technique.

Figure 1: Frontal view showing severe incisal edge and buccal surface wear of the
maxillary anterior teeth, associated with enamel loss and significant aesthetic im-
pairment.

During the first visit, photographic and video documentation as well as intraoral
scanning of both arches were performed. A freehand aesthetic mock-up with compo-
site resin was carried out directly in the mouth, extending from the upper left second
molar to the upper right second molar, to evaluate vertical dimension increase and
general esthetics. The occlusal height was adjusted according to canine guidance
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principles. Based on the approved aesthetic mock-up, digital impressions and bite
registration were performed, followed by the digital planning of the diagnostic wax-
up using EXOCAD software. The models generated from this planning were then 3D
printed, allowing for the fabrication of a silicone index using putty-type impression
material. With this index, provisional restorations were created using temporary ma-
terial and subsequently adjusted according to functional movements and aesthetic
parameters.

Digital planning and the fabrication of models and the transparent guide are
shown in the clinical images (Figures 2A to D). After functional and aesthetic ap-
proval of the provisional restorations, a new digital impression was taken with the
provisionals in position. A final digital wax-up was produced, followed by printing of
definitive models. From these models, a transparent silicone index (PVS - EX-
ACLEAR, GC) was fabricated.

Figure 2: Digital planning and fabrication of the transparent guide for the composite
resin injection technique. A. Transparent silicone index positioned intraorally to as-
sess adaptation and extent. B. Guide fabrication using transparent PVS material (EX-
ACLEAR, GC). C. 3D-printed model obtained from the digital wax-up showing vestib-
ular anatomical details. D. Occlusal view of the printed model illustrating morpho-
logical precision and contour definition.

The definitive restoration was performed using injectable composite resin G-
@nial Universal Injectable (GC Corporation), shade A01, injected through the silicone
index according to the manufacturer’s instructions (Figure 3). After injection and
light-curing, the restorations were verified for occlusion, adjusted, and polished. At
the 4-month follow-up, the restorations showed functional stability, excellent mar-
ginal adaptation, and a satisfactory aesthetic result, with no reports of discomfort by
the patient (Figure 4).
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Figure 3: Clinical stage of resin injection through the transparent silicone guide,
demonstrating precise control of G-aenial Universal Injectable (GC) application on
the dental substrate according to the digital plan.

Figure 4: Frontal view at the 4-month follow-up showing functional stability, excel-
lent marginal adaptation, and maintenance of aesthetic harmony and restoration in-
tegrity.

4. Discussion

The composite resin injection technique supported by a digital workflow repre-
sents one of the most significant innovations in minimally invasive restorative den-
tistry, especially in cases requiring functional and aesthetic rehabilitation of multiple
teeth. This clinical case demonstrates how the approach provides predictability, tis-
sue conservation, and aesthetic excellence with a significant reduction in chair time,
attributes that make it increasingly relevant in contemporary practice [1,2,6]. From
a functional standpoint, the patient presented severe dental wear that compromised
vertical dimension and canine guidance, both critical for occlusal stability and resto-
ration longevity. Traditionally, such cases would be rehabilitated with indirect res-
torations such as veneers or full crowns. However, these approaches require sub-
stantial tooth reduction and entail higher costs. The injectable technique, on the
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other hand, allows additive restoration of form, function, and esthetics with minimal
removal of dental substrates [2,3].

Rathod et al. [2] demonstrated that using a transparent silicone index allows
faithful reproduction of the diagnostic wax-up, offering precise control of shape, pro-
portion, and anatomy, especially in aesthetic areas. This type of planning is crucial to
ensure predictability of the result, particularly in cases involving diastema closure,
incisal lengthening, and smile harmonization. In addition, transparent molding ma-
terials such as EXACLEAR (GC), combined with injectable composites like G-anial
Universal Injectable, provide suitable translucency, optimal handling, and superior
adaptation to dental surfaces [6]. Moreover, advances in the digital workflow have
further optimized this technique. The integration of intraoral scanning, planning
software (such as EXOCAD), and 3D-printed wax-up models allows clinicians to work
with millimetric precision. Studies such as Utsumi et al. [3] confirm that this digital
approach, by simulating mandibular movements virtually, ensures occlusal balance,
reduces adjustment time, and enhances restoration longevity.

Regarding clinical performance and durability, the randomized study by Ashraf
etal. [4] showed that indirect restorations cemented with injectable composite resin
presented similar performance to those using conventional resin cements after 18
months, with a lower incidence of marginal discoloration, demonstrating the aes-
thetic and functional reliability of injectable materials even in indirect protocols. Aes-
thetic stability also remains a key factor in this technique. As reported by Carik¢ioglu
et al. [5], injectable resins exhibit color stability comparable to bulk-fill and flowable
composites even after continuous exposure to staining agents such as coffee and soft
drinks, an essential aspect for anterior restorations.

Finally, the success of this technique depends on careful planning and meticu-
lous execution, respecting the principles of adhesive and contemporary aesthetic
dentistry. As highlighted by Muslimah et al. [1], combining the injectable molding
technique with selective cut-back in high-esthetic-demand areas can be decisive for
achieving natural appearance and harmony with adjacent teeth. In summary, the
presented case demonstrates that the composite resin injection technique, when in-
tegrated with digital workflows and appropriate material selection, can restore es-
thetics, function, and comfort with high predictability and minimal invasiveness,
aligning with the principles of modern oral rehabilitation.

5. Conclusion

The composite resin injection technique supported by a digital workflow is a
safe, efficient, and highly aesthetic approach for the rehabilitation of cases with den-
tal wear or morphological alteration. Its application allows restoration of form, func-
tion, and smile harmony in a minimally invasive way, with reduced clinical time and
predictable results. This case report demonstrates that, with proper planning and
technical proficiency, functional and aesthetic excellence can be achieved using mod-
ern adhesive materials and digital tools. The technique should be considered part of
the clinical repertoire of professionals working in aesthetic and conservative reha-
bilitation.
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