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ABSTRACT
Dental erosion is frequently overlooked in clinical practice. The management of erosion-
induced damage to the dentition is often delayed, such that extensive occlusal rehabilitation 
is required. These cases can be diagnosed by a careful clinical examination and a thorough 
review of the patient's medical history and/or lifestyle habits. This case report presents the 
diagnosis, categorization, and management of a case of gastro-esophageal reflux disease-
induced palatal erosion of the maxillary teeth. The early management of such cases is of 
utmost importance to delay or prevent the progression of damage both to the dentition and 
to occlusal stability. Non-invasive adhesively bonded restorations aid in achieving this goal.
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INTRODUCTION

Dental erosion is a major cause of the loss of mineralized tooth structure. Based on etiology, 
erosion is classified as intrinsic or extrinsic, with each type having different clinical 
presentations. Intrinsic erosion results from the regurgitation of stomach contents into 
the esophagus, oropharynx, and oral cavity, and is associated with diseases such as bulimia 
and gastro-esophageal reflux disorder (GERD). These regurgitated contents have a pH of 
less than 2, which is below the critical pH of enamel (5.5) and dentin (6.7). Intrinsic erosive 
lesions appear on the palatal surfaces of the maxillary teeth and the occlusal surfaces of the 
mandibular posterior teeth [1,2].

While dental caries lead clinicians to intervene immediately, in cases of erosion, many 
clinicians postpone dental treatment until the patient is older, even though literature 
confirms that direct clinical observation is an unreliable method for monitoring the 
rate of tooth wear [3]. Additionally, clinicians are reluctant to propose extensive dental 
rehabilitation in asymptomatic patients. This approach is problematic, as these patients will 
eventually need complex restorative treatment. The debate over whether it is preferable to 
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start earlier with less invasive rehabilitation or later with a highly aggressive but eventually 
more resilient rehabilitation is still open. This is a crucial issue because the incidence of 
GERD in modern society is increasing [1].

CASE REPORT

A 46-year-old male patient reported to the outpatient Department of Conservative Dentistry 
and Endodontics with the chief complaint of pain in the upper left back tooth for 3 weeks. 
The pain was due to food lodgment. The patient's medical history revealed that he had 
suffered from frequent episodes of vomiting and stomach upset for a period of 8 months, 1 
year ago. Examination of the patient's medical file revealed that he had been diagnosed with 
gastro-esophageal reflux disease (GERD) and was currently under medication (Aciloc-RD 20, 
Cadila Pharmaceuticals, Ahmedabad, India) for the same, and had not reported episodes of 
vomiting for 4 months. This medication is a proton pump inhibitor with the generic name 
of omeprazole. An oral examination revealed a class II mesio-occlusal carious lesion on 
tooth #25 (World Dental Federation system). Additionally, the loss of enamel and a shiny 
appearance of the dentin on the palatal surfaces of the maxillary teeth (teeth #11–17 and teeth 
#21–27) were noted (Figure 1A). A similar appearance was seen on the occlusal surfaces of the 
mandibular posterior teeth (teeth #34–37 and teeth #44–47, Figure 1B).

All teeth responded normally to pulp sensibility tests (cold test and electric pulp test [EPT]). 
Based on the clinical findings, a diagnosis of class II dental erosion induced by GERD 
was made. Class II erosion was defined according to the anterior clinical erosive (ACE) 
classification described by Vailati and Belser [2] as representing dentin exposure on the 
palatal aspect (contact areas) with no damage to the incisal edges. The vertical dimension at 
occlusion (VDO) remained unchanged, based on the measurement of the free-way space (the 
vertical dimension at rest minus the VDO).

The carious lesion on tooth #25 was restored. The patient was informed of the treatment 
plan of palatal composite veneering for the erosion-induced damage, as per the ACE 
classification. Alginate impressions were taken of both arches, and study models were 
poured. A wax-up of the palatal surfaces was done on the mounted casts (Figure 2A and 2B). 
An alginate impression was taken of the wax-up, and poured. On the latter master cast, a 
vacuum-forming soft splint matrix (0.9 mm thick Sof-Tray Sheets, Ultradent Products, Inc., 
South Jordan, UT, USA) was adapted (Figure 3A). Holes were drilled on the palatal surfaces of 
the matrix to enable the injection of flowable composite (Figure 3B).
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Figure 1. Pre-operative. (A and B) The pre-operative status of the dentition reveals erosion of the palatal surfaces 
of the maxillary teeth and the occlusal surfaces of the mandibular teeth.
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After try-in of the matrix (Figure 4A), the teeth were etched in groups (Figure 4B), and 
bonding agent was applied (Adper Single Bond 2, 3M ESPE, Bangalore, KA, India), air-
thinned, and cured. Following placement of the matrix on the maxillary arch, flowable 
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Figure 2. Wax-up. (A and B) Wax-up was done to build up the cingulum and functional cusps.

A B

Figure 3. Fabrication of splint. (A and B) A vacuum-forming splint matrix was adapted and trimmed.

A B

C D

Figure 4. Restorative protocol. (A) Oral try-in of the splint matrix. (B) Acid etching of the teeth in segments. (C) After 
the bonding protocol, flowable composite was injected. (D) Composite restorations were finished and polished.
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composite resin (G-aenial Universal Flo, GC America, Alsip, IL, USA, shade A2) was injected 
(Figure 4C) and light-cured. The occlusion was checked by instructing the patient to bite in 
maximum intercuspation (static occlusion), and guiding the patient in mandibular lateral 
excursions (dynamic occlusion). The high points were removed. All restorations were 
finished and polished (SofLex contouring and polishing discs, 3M ESPE) (Figure 4D).

The follow-up at 13 months revealed satisfactory retention, marginal adaptation, surface 
texture, and anatomic form of the composite restorations (Figure 5A). All teeth responded to 
pulp sensibility tests (cold test and EPT). Discolored margins were evident at the gingival area 
(Figure 5B), and these restorations were finished and polished.

DISCUSSION

The signs of dental erosion that may be clearly evident at an early stage include a ‘glossy’ 
(smooth, glazed) enamel, yellowing of the teeth from the underlying dentin, increased 
incisal translucency, and cupping of the occlusal surfaces. Patients may be asymptomatic. 
GERD is an intrinsic cause of tooth erosion, and leads to the loss of enamel and dentin. This 
tooth structure loss leads to instability of the occlusion as teeth passively erupt (alveolar 
compensation) to maintain occlusion [5]. Despite losing crown height, teeth maintain their 
occlusal contact, which may lead to problems for their reconstruction because there is not 
enough space for the restorative material [6].

Vailati and Belser [2] proposed the ACE classification of erosion based on treatment needs. 
This particular case was classified as ACE class II (dentin exposure on the palatal aspect, i.e., 
contact areas, with no damage to the incisal edges). The treatment protocol recommended 
by the authors is to use direct or indirect palatal composites. In the management of acid 
erosion, direct composite has been proposed as a reversible restorative option [7]. It has 
been used as a cost-effective strategy for treating erosive wear in patients suffering from 
GERD [8-10]. Initial restorative treatments should be conservative, using adhesive materials. 
Reconstructive restorative treatments should be adapted to the tooth, and not vice versa [11].

Teeth affected by erosion exhibit sclerotic dentin [12]. The resin bond strength to non-
carious sclerotic dentin is lower than to normal dentin due to tubule occlusion by mineral 
salts, preventing resin tag formation [13]. Researchers have suggested that the tooth surface 
be roughened prior to bonding. Ogata et al. [14] demonstrated that restorations placed on 
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Figure 5. Follow-up at 13 months. (A) An occlusal view reveals satisfactory restorations. (B) Discolored margins 
were evident.
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diamond bur-roughened lesions showed no difference in retention when compared to non-
roughened lesions after a 2-year clinical examination period. Van Dijken [15] investigated the 
durability of 3 simplified adhesive systems in cervical abrasion/erosion lesions with dentin 
involvement. The loss rates of the materials in sclerotic versus non-sclerotic lesions were not 
significantly different.

In this clinical case, a fifth-generation total-etch bonding system (Adper Single Bond 2) was 
used due to the presence of an enamel margin at the periphery of the erosive lesions despite 
dentin exposure. According to Briggs et al. [16], this rim of enamel (‘gingival ring’) present at 
the gingival margins is retained even in severely eroded teeth. This enamel rim improves the 
predictability of resin bonding to hard dental tissues. This gingival ring of enamel is thought 
to exist because of the neutralizing effect of gingival crevicular fluid, as well as the presence 
of plaque at the gingival margin that acts as a barrier to the diffusion of erosive acids.

Although under acidic conditions all dental restorative materials show degradation over 
time (surface roughness, decrease of surface hardness, substance loss, etc.), ceramic and 
composite materials show good durability [11]. In this case report, a nanohybrid flowable 
composite (G-aenial Universal Flo) was used for the direct restorations. This product is 
compatible with all other standard bonding agents [17]. An in vitro study demonstrated that a 
thin coating of flowable composite resin (150 μm thick) could provide long-term protection 
against erosive/abrasive tooth wear [18]. The wear and mechanical properties of nanohybrid 
flowable resin composites are comparable to those of universal resin composites [19].

In the current case, marginal discoloration at the gingival margins was noted at the 
13-month follow-up visit. Although stains accumulate more prominently near the gingival 
margins of teeth, it is also true that well-polished dental restorations rarely pick up stains 
[5]. In retrospect, the placement of retraction cords would have further facilitated the 
polishing procedure at the gingival margins of the composite restorations.

Indirect composite or ceramic veneers are a valid treatment option. The patient chose 
direct composite veneers due to concerns about the high laboratory cost and the desire 
to undergo a non-invasive treatment. The indirect technique may require the removal of 
hard tissue undercuts [16]. Even though the use of matrix splints for constructing the direct 
composite veneers requires a second dental visit and a minor laboratory procedure, it is an 
easier alternative to free-hand composite build-up, especially when erosive lesions involve 
the entire arch [20,21].

Holes were drilled into the matrix splint to enable the injection of the flowable composite 
and the extrusion of the excess. A valid alternative modality to the current protocol might 
be to place composite resin on the tooth surface and to press it with a splint to allow 
composite resin to extrude through the hole. However, the operator may be uncertain 
whether sufficient pressure is generated within each tooth segment of the flexible splint 
to ensure effective composite flow without voids. In the current injection technique, the 
operator was assured of the absence of dead space between the splint and tooth due to 
the transparency of the splint, and also by ensuring that the syringe tip was not retracted 
until the excess composite had extruded from the hole.

Direct composite veneers are a cost-effective and reversible treatment modality. In this 
particular case, an intervention was performed before there was a loss of the vertical 
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dimensions or dentinal hypersensitivity developed, thus preventing the need for complex 
occlusal rehabilitation procedures.

CONCLUSIONS

Non-carious lesions such as erosion are overlooked in clinical practice. Early recognition, 
diagnosis, and treatment can eliminate the need for further complex treatment procedures 
involving occlusal rehabilitation.
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