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Background: Tooth wear can have a multifactorial aetiology which requires thorough
patient assessment and aesthetic management.

Purpose: This case report discusses the management of a young, Egyptian swimmer
complaining of tooth sensitivity associated with erosive tooth wear. Anterior teeth were
restored using the injection molding technique, also known as the injectable composite resin
technique, to overcome the patient’s complaint and enhance the aesthetics of compromised
anterior teeth.

Patients and Methods: Thorough patient assessment was followed by impression taking,
a diagnostic wax-up and intraoral mock-up fabrication for aesthetic, functional and biological
verification. Upon the patient’s agreement on the proposed treatment, an injection molding
technique was carried out.

Conclusion: The tooth loss pattern associated with erosive tooth wear in competitive
swimmers showed a very characteristic presentation. Detailed patient history is imperative
for successful assessment of the risk factors contributing to the condition and treatment
planning in such cases. The use of injection molding technique for restoration of anterior
teeth is a simple, straightforward and aesthetically pleasing alternative for patients with
erosive tooth wear requiring direct composite veneers.

Keywords: composite, erosion, abrasion, erosive tooth wear, case report, aesthetic,

competitive swimmer

Introduction

Tooth wear is the cumulative surface loss of mineralized tooth substance due to
physical or chemo-physical processes that do not involve caries, trauma or
resorption.' It is a common dental problem with a reported 30% prevalence in
Arab countries, including Egypt.> Competitive swimmers are prone to suffer from
tooth erosion due to chemically induced loss of mineralized tooth substance caused
by exposure to acids not derived from oral bacteria." Dental erosion presented in
competitive swimmers has been attributed to extrinsic exposure to heavily chlori-
nated swimming pool water with lowered pH values as a result of insufficient
monitoring or inadequate buffering of the pool water.** Swimmers demonstrating
dental erosive lesions typically have loss of hard tooth tissue on the labial surfaces
on maxillary incisors due to their regular contact with pool water and diminished
protective action from saliva.” The aetiology of tooth wear can be multifactorial and
presented in a variety of clinical appearances. Occasionally, one causative factor
may be dominant, but often the clinical appearance is the result of collective
damage over a period of time.® Teeth subjected to erosive insults can be more
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vulnerable for physical tooth structure loss by foreign
objects, for instance, a toothbrush or tooth paste. Several
authors recognized a relationship between toothbrush stiff-
ness, toothpaste abrasiveness and hard tooth structure
abrasion.”"! The combined effect of erosive acids and
mechanical insults, triggering progressive enamel sub-
stance loss, has been known as erosive tooth wear.'? This
case report discusses a case of a young, Egyptian, compe-
titive swimmer, complaining from sensitivity to cold and
hot related to his anterior teeth. The patient also had an
aesthetic concern which he needed resolved before an
important event. The patient presented in this case report
was diagnosed with erosive tooth wear.

Patient and Methods

Case Presentation

This case report has been described according to the 2013
CARE checklist for case report writing and publishing
guidelines."?

Patient Information

A 28-year-old male patient came to the conservative den-
tistry department outpatient clinic, Cairo University, com-
plaining from hypersensitivity to hot and cold stimuli and
an aesthetically unsatisfactory smile.

Thorough patient history was taken and revealed that
the patient is a national competitive swimmer living in
Cairo, Egypt. He has been swimming for 20 years and
goes for four to five swimming sessions per week. The
patient has been to the dentist twice throughout his life for
a dental hygiene visit, followed by a chemical bleaching
session, which was done almost 5 years ago and he had no
sensitivity complaint after those visits. The patient main-
tains his oral hygiene through brushing once to twice daily
using a hard toothbrush along with a whitening tooth
paste, which he has been using for a couple of years, and
in his own words, he “scrubs the teeth vigorously” in
a vertical direction.

Clinical Findings

Clinical examination showed tooth wear related to the
maxillary and mandibular anterior teeth, more distinctively
affecting both upper central incisors and maxillary left
lateral incisor. Those teeth presented loss of anatomy
affecting their smooth surfaces and were shiny in appear-
ance with the dentine color more evident. The pattern of
tooth wear seemed similar to preparations for aesthetic

veneers. Moreover, a moderate sized fracture associated
with the upper right central incisor was seen, which the
patient does not recall how it happened, but it caused the
sensitivity complaint to cold and hot stimuli due to frank
dentine exposure. The patient has no carious lesions ante-
riorly or posteriorly. Significant malalignment was
observed in the mandibular arch. Plaque deposits and
marginal gingivitis were also apparent on periodontal
examination (Figures 1-3).

Diagnosis and Assessment

Caries risk assessment was done as part of the diagnostic
visit using the Cariogram™ which placed the patient in
a low risk category with an 82% chance to avoid new
cavities. The patient’s diet was investigated as part of the
caries risk assessment process. The patient stated that he
follows a diet of high protein and low carbohydrate con-
tent with incorporation of various vegetables in most of his
main meals. He does not consume energy or carbonated
drinks, but might have some coffee during the day.

Figure 2 Occlusal view of the maxillary arch.
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Figure 3 Occlusal view of the mandibular arch.

Salivary pH was measured using a pH indicator strip
(MQuant® pH-indicator strip, Merck KGaA, Darmstadt,
Germany), showing a pH level of 7, indicating neutrality.

It was extrapolated from the patient’s history that the
current lesions are due erosive tooth wear as a result of
a combined effect of tooth erosion and toothbrush abra-
sion. A similar pattern of tooth surface loss in swimmers
was reported in other clinical reports.'*'¢ Although the
relationship between handedness and the side on which
non-carious cervical lesions may develop is still contro-
versial, yet it is worth mentioning that the patient is right-
handed which could explain the incidence of the erosive
tooth wear lesions more drastically on the left incisors, in
relation to the right.'”'® The maxillary right central incisor
seems to have a labio-version position with slight rotation,
making it more prone to contact the stiff toothbrush fila-
ments, as the patient brushes his teeth regularly, in relation
to anterior teeth in the same quadrant. The marginal gin-
givitis also confirms the traumatic effect of improper tooth
brushing technique.'® The visual analogue scale (VAS)
was presented to the patient to score sensitivity and aes-
thetic concerns. The patient scored 7 for his sensitivity
complaint and 6 for aesthetic satisfaction.

Therapeutic Intervention

Patient education covering proper oral hygiene measures
was done. The patient was instructed to discard the hard
toothbrush and whitening toothpaste and replace them
with a soft toothbrush that should be used three times
per day with a fluoridated toothpaste. Primary impressions
were taken using heavy and light condensation silicone
impression material (Silaxil, LASCOD, Florence, Italy)
and temporization was done to the fractured maxillary

central incisor using a light cured resinous temporary
material to overcome the patient’s sensitivity. The restora-
tive treatment plan was discussed with the patient and it
was decided to restore only the teeth that are mostly
affected by tooth surface loss using direct resin composite
restorations. The remaining teeth suffering from some
degree of erosive tooth wear, for example incisal thirds
of mandibular anterior teeth, presented no complaints
whether aesthetically or sensitivity, thus monitoring of
those lesions was favored. A diagnostic wax-up was
made by the laboratory technician (Figure 4) and
a silicone index was used for fabrication of a mock-up
(Figure 5).

The mock-up was left for a week for biological and func-
tional assessment before receiving the permanent restorations.
The injection molding technique, also known as the injectable
composite resin technique, using highly filled injectable resin
composite was chosen for aesthetic restoration of this case.
The same wax-up was used for fabrication of a vacuum
pressed vinyl sheet splint, which was injected with a clear
polyvinyl siloxane material (DENU Trans Sil, HDI Inc.,
Seoul, Republic of Korea) to record finer details of the wax-

up and provide better adaptation and stabilization of the splint

Figure 4 Diagnostic wax-up.

Figure 5 Intraoral mock-up.
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Figure 6 Splint injected with clear PVS and seated on the cast.

(Figure 6). Holes were drilled through the materials to provide
a pathway through which the tip of the injectable composite
syringe can be inserted.

On the recall visit, shade selection was done and the
mock-up was removed, teeth were prepared using abra-
sive discs (Polishing Discs Ne 1.071, TOR VM, Moscow,
Russia) to remove any debris from the mock-up and
provide a better surface for bonding procedures. For
isolation, a soft, flexible cheek and lip retractor was
(OptraGate, Vivadent,
Liechtenstein), this was followed by placement of retrac-

used Ivoclar Schaan,
tion cords into the gingival sulci and a Teflon napkin
gingivally and on every other tooth for maximal isolation
(Figures 7 and 8). Teflon tape must cover the teeth adja-
cent to the one to be restored. Selective enamel etching
was done for 15 seconds and the area where dentine was
exposed in the maxillary right central was avoided during
the etching procedure. A one component light-cured uni-
versal adhesive (G-Premio Bond, GC Corp, Tokyo,
Japan) was applied on the tooth structure and cured for
10 seconds, according to manufacturer instructions.
Afterwards,

the splint was placed intraorally and

Figure 7 Isolation of adjacent teeth using Teflon tape during restoration of max-
illary right central incisor and left lateral incisor.

- ———

Figure 8 Isolation of adjacent teeth using Teflon tape during restoration of max-
illary left central incisor.

——

Figure 9 Tip of the injectable composite resin syringe inserted into the space
created by the wax-up.

stabilized in place. The injectable resin composite
(G-znial Universal Flo, GC Corp, Tokyo, Japan) was
injected through the drilled holes and cured for 20 sec-
onds, according to manufacturer instructions (Figure 9).
After the three teeth were restored consecutively, Teflon
was removed and finally finishing and polishing proce-
dures were done using abrasive discs and a polishing kit
(DIACOMP® PLUS RA, EVE Ernst Vetter GmbH,
Germany) (Figures 10-12).

Postoperatively, the patient was advised to rinse his
mouth with freshwater immediately when he comes out
of the pool, always use fluoridated toothpaste and follow-
up with a dentist every 3 months to monitor the restora-
tion- and any lesion progression.

Patient Perceptive
Directly postoperatively, the patient was presented with
a visual analogue scale (VAS) card designed for patient
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Figure 10 Final restorations.

Figure 13 Follow-up photograph after 8 weeks.

Figure |1 Preoperative smile.

Figure 12 Postoperative smile.

satisfaction with aesthetic treatment and he reported the
highest level of satisfaction with the provided treatment.

Follow-Up and Outcomes

After 8 weeks, the patient was asked to come in for
a follow-up. He had no complaints and was pleased with
the treatment provided. Gingival health was satisfactory
with some residual marginal inflammation (Figures 13
and 14). The patient still used the vertical “scrubbing”

Figure 14 Artistic picture showing the patient’s smile.

technique for tooth brushing which could explain the
residual gingivitis,; thus, proper oral hygiene measures
were, once again, explained to the patient and the cor-
rect tooth brushing method was demonstrated in front of
the patient.

The VAS for pain and satisfaction with treatment was
presented to the patient for the second time to follow-up
with his perceptive of treatment. He gave a score of 0 for
both treatment satisfaction and pain. He reported complete
absence of dentine hypersensitivity.

Discussion

This case report describes a young Egyptian competitive
swimmer suffering from tooth surface loss and dentine
hypersensitivity as a result of frank dentine exposure.
Dentine hypersensitivity is defined as “short, sharp pain
that arises from exposed dentin in response to non-
noxious stimuli, typically thermal, evaporative, tactile,
osmotic or chemical”.?® His complaints were attributed
to erosive tooth wear. The frequent exposure of the
patient’s dentition to an erosive medium (swimming
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pool water) has been superimposed with a mechanical
insult to the tooth enamel by improper oral hygiene prac-
tice. Severe presentations of erosive tooth wear can be
puzzling to diagnose. At first sight, the patient was
thought to have had preparations done to receive anterior
aesthetic veneers, but meticulous patient history played
the pivotal role to reach the definitive diagnosis in this
case which dictated the most suitable management
approach. Although similar erosive lesions’ characteris-
tics were reported in swimmers,'* ' but to our knowl-
edge, none have been managed through the injection
molding technique.

Professional swimmers, like the case presented, are
prone to erosive tooth wear due to the environmental
factors which they face on regular basis. It has been

reported by Ashley et al*'

that the prevalence of tooth
tissue loss due to erosive challenges in athletes, range
from 36% to 85%. Swimmers are regularly exposed to
chlorinated water.”? Chlorine compounds are added to
swimming pool water as a means of disinfection, resulting
in drastic changes in pH values that can drop up to a pH
level of 4 in a short period of time.”> The WHO sets the
standard of pH for swimming pool water to be maintained
between 7.2 and 7.8 for chlorine disinfectants,”* which is
the most commonly used method for disinfection in Egypt.
Similarly, the Egyptian Ministry of Health Decree no. 418
for the year 1995 states the same range as the WHO.
However, some violations concerning swimming pool
water pH have been reported in Egypt.*> It has been stated
in the literature over the years, that the critical pH for
enamel dissolution ranges from 5.5 to 5.7.2*?° However,
Lussi and Carvalho?’ debated that this range is only spe-
cific to the carious process and there is no clear-cut critical
pH for enamel dissolution during other erosive challenges,
since it depends not only on the pH of the solution but also
on the concentration of the relevant mineral constituents
(calcium, phosphate and fluoride) in each erosive solution.
They finally concluded that the critical pH for enamel
dissolution can have a wider range starting at 6.5 up to
3.9. Unfortunately, pH levels of some of the reported
swimming pool water samples reported in Egypt fell
below this critical pH.** Upon exposure of enamel and
dentine to an acidic insult, demineralization occurs in
a centripetal process starting with partial loss of surface
minerals simultaneously with softening at the surface
layer, which progresses with a continuous acidic attack
and makes eroded enamel surfaces vulnerable to physical
impacts.28 The continuous exposure of the patient

presented in this report to low pH levels for long dura-
tions, was probably the primary causative factor for initia-
tion of erosive tooth wear.

Individual tooth wear mechanisms rarely act alone but
interact with each other. The most important interaction is
the potentiation of erosive damage by abrasion to the
dental hard tissues.”” In the case currently discussed, the
patient has been practicing improper oral hygiene mea-
sures for at least 2 years where he used a combination of
whitening toothpaste along with a hard bristle toothbrush.
In vitro studies observed that softened dental tissues are
more susceptible to abrasion by the toothbrush and
paste.*'° This could explain the pattern of tooth surface
loss presented in this case, where enamel was softened by
the acidic insult from the swimming pool water followed
by vigorous brushing of the tooth surface resulting in
wearing off, of enamel layers.

The choice of toothbrush filament stiffness and tooth-
paste type for proper oral hygiene maintenance are key
players for maintaining healthy soft and hard dental tis-
sues. The selection of toothpaste is primarily more signifi-
cant than the toothbrush filament stiffness. Abrasive wear
of eroded dental hard tissues increases with increasing
abrasivity of the toothpaste.'® Abrasives have been added
to toothpastes by manufacturers for two reasons; 1') to
contribute to the toothpaste rheology and 2) for aesthetic
purposes.®® Those abrasives act by removing plaque and
stains from the surfaces of teeth.>! This is because, abra-
sives are physically harder than stains; thus, when they get
trapped between the toothbrush bristles and the tooth sur-
face, they remove those stains and clean the surface.’” The
case described in this article reported the use of whitening
toothpaste for some time. Whitening toothpastes include
different active ingredients in their composition, such as
chemical and optical agents, and normally contain higher
amounts of abrasives and detergents than their conven-
tional counterparts.®*** After viewing the components of
the used toothpastes by the above mentioned patient, all of
them contained one or more of the following: silica,
sodium bicarbonate, phosphate compounds or charcoal
powder. Those components are capable of soft and hard
tissue damage, especially in cases where acid erosion is
also present. Therefore, such toothpastes should be
avoided in cases suffering from erosive tooth wear.*'3>—7

Toothbrush filament stiffness has shown little effect on
enamel and dentine surfaces, when analyzed without
toothpastes. In other words, it plays a secondary role in
tooth structure abrasion.”®**3? It has been debatable
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whether soft or hard toothbrushes cause more hard dental
tissue loss.**>* However, when an erosive challenge

>

weighs in, its’ not just the bristle stiffness that plays
a role, but also the applied load.'” The patient discussed
in this report mentioned vigorous scrubbing of the tooth
structure using a hard bristle tooth brush. According to an

1,'? the authors

in vitro study by Souza et al, in 202
recommended that patients with erosive tooth wear, exert-
ing loads normally applied by healthy individuals should
avoid hard bristle dental brushes to avoid further tooth
loss. This could explain the exaggerated pattern of erosive
tooth wear presented in this case, considering that the
present case might even be applying higher than the
usual load during tooth brushing procedures according to
his description of his tooth brushing regimen. Moreover,
hard toothbrushes have shown to cause soft tissue

19,4
trauma, 9,40

which could explain the marginal gingivitis
seen in this case.

The European consensus statement on management
guidelines for severe tooth wear published in 2017,*
states that a restorative intervention is only necessary if
the patient has one or more of the following complaints: 1)
sensitivity or pain, 2) impairment of function, 3) impair-
ment of aesthetics due to loss of hard dental tissues and 4)
“crumbling” of dental hard tissues and/or restorations
which threatens the integrity of the remaining tooth struc-
ture. The patient described in this case report complained
from sensitivity and aesthetic concerns, which indicated
that a restorative intervention must take place. In regards
to the restorative materials indicated for such cases,
a systematic review by Mesko et al** concluded that
there is no specific material that is favored over the
other. Direct and indirect materials are both viable option
for treatment of worn dentition. However, the European
Federation of Conservative Dentistry reported in their
consensus report covering erosive tooth wear in 2015
that direct restorative approaches are less invasive than
indirect ones, and composites have been recommended
for treatment of such lesions.**

The injection molding technique was the restorative
approach chosen for this case. This technique can be
utilized for fabrication of temporary or permanent restora-
tions applied in several clinical scenarios including 1)
changes in occlusal relations, 2) establishment of a new
vertical dimension and 3) restoration of fractured or worn
dentition. Restorative dentistry nowadays is focused on
minimum intervention protocols that employ additive
This involves an

restorative approaches. technique

indirect/direct method using a transparent silicone index
for transformation of a diagnostic wax-up into composite
restorations with maximum tooth structure conservation.**
The technique utilizes the use of a highly filled injectable
composite as a restorative material and a clear polyvinyl
siloxane material for index construction. Although this
technique demands a laboratory step for diagnostic wax-
up fabrication and two dental visits: one for assessment,
patient education and impression taking and the second for
the actual restorative treatment. Yet, it ensures conserva-
tion of valuable dental tissues, decreased chair side time
(in relation to a free hand technique) and the production of
highly
Moreover, this restorative approach is more economically

predictable restorations that are aesthetic.
accepted by patients in comparison to indirect ceramic
veneers and most importantly in case of wear or fracture
of such restorations, it can be easily and conservatively
repaired unlike ceramic materials.* Highly filled restora-
tive injectable composites have gained popularity due to
their ease of manipulation and have proven clinical suc-

cess up to 24-36 months in clinical trials.***’

Conclusion

1. The tooth loss pattern associated with erosive tooth
wear in competitive swimmers showed a very char-
acteristic presentation.

2. Detailed patient history is imperative for successful
assessment of the risk factors contributing to the
condition and treatment planning in such cases.

3. The use of injection molding technique for restora-
tion of anterior teeth is a simple, straightforward
and aesthetically pleasing alternative for patients
with erosive tooth wear requiring direct composite
veneers.

Recommendations

1. Professional swimmers must be kept on close fol-
low-up periods and dental check-ups to assess and
manage early signs of erosive tooth wear.

2. Swimming pool water should be closely supervised
for its pH and kept close to the national and inter-
national standards for the safety of athletes.

3. Clinical trials involving professional swimmers are
required to evaluate the durability of the proposed
restorative approach “injection molding technique”
as a line of treatment in comparison to the conven-
tional restorative methods using ceramic materials
or conventional composite layering.
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Abbreviation
VAS, visual analogue scale.

Informed Consent

The institution’s research ethics committee requires
a written informed consent to allow this case report to be
published. However, in the case of clinical trials,
a research ethics committee approval is mandatory. The
authors acknowledge the patient who provided written
informed consent to allow this case report to be published
along with the accompanying images.
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