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Abstract
Resin materials are commonly used in various dental treatments in patients with metal allergies. Recently, some reports have
revealed the association between resin materials and allergic reactions. However, no study has assessed the association between
dental adhesive resin cements and allergic reactions. We present the case of a 56-year-old woman with a history of allergic
reaction to pollen, iodine, and platinum and some metals. She received periodontal and prosthodontic treatments for 4 years. In
the middle of May 2019, a zirconia bridge was cemented to the right molar region of the upper jaw using a dental adhesive resin
cement. Two days later, she complained of pain in the tongue, swelling and blistering of the lips, and respiratory stenosis. At the
end of May, her temporary bridge was adjusted, and she immediately experienced symptoms similar to those she had after the
zirconia bridge cementation. The patient was suspected to have an allergic reaction to the resin. Thus, she underwent an allergy
patch test for different dental materials, including some adhesive resin cements. The patch test results revealed a positive allergic
reaction to tooth primer on days 2, 3, and 7 and to light-cured adhesive resin paste on day 7. Additionally, the test revealed a false-
positive reaction to a self-cured acrylic resin on day 7. However, there were no positive reactions to other adhesive resin cements
and glass ionomer cements. Some types of adhesive resin cement may induce an allergic reaction in patients sensitive to different
materials. In such a case, we should choose a glass-ionomer cement instead of adhesive resin cement.

Keywords Resin allergy .Metal allergy . Dental adhesive resin cement . MMA . Patch testing . Case report

Background

Metal-free dental treatments with ceramics and resins not only
have aesthetic value but are also essential for patients who have
metal allergies. Resin materials are commonly used in composite
resin restorations, provisional restorations, crown cementation,
resin-based orthodontic adhesives, and dentures. They are com-
monly usedwhen patients havemetal allergies.However, recently,
allergic reactions to resin materials have been reported. In a previ-
ous study, patients had adverse reactions in the oral mucosa that
was associated with anterior composite restorations [1].
Hashimoto et al. have shown that self-curing resin used as a tem-
porary crown induces allergic reactions such as a swelling and
redness in the buccal and palatal mucosa [2]. Dentures have also
been reported to cause local mucosal irritation or even an allergic
reaction [3]. During orthodontic treatments, some resin-based ad-
hesives cause allergic reactions such as gingival inflammation and
lip edema [4] and oral stomatitis [5]. Acrylic monomers such as
formethyl methacrylate (MMA), 2-hydroxyethyl methacrylate
(HEMA), ethylene glycol dimethacrylate, and triethylene glycol
dimethacrylate are also thought to cause allergic reactions [6].
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However, details about how and what type of materials cause
allergic reactions remain unclear. In this case report, we present a
patient who underwent long-term temporary bridge adjustment
with a zirconia bridge cemented using an adhesive resin and sub-
sequently developed an allergic reaction which included pain in
the tongue, swelling and blistering of the lips, and respiratory
stenosis. A patch test was then performed to determine the type
of materials that might have caused the allergic reaction.

Case Presentation

Herein, we report about a 56-year-old woman who had a history
of allergic reactions to pollen, iodine, and platinum. From the
previous patch testing results, it was known that the patient had a
positive reaction to metals, such as tin chloride, iron chloride,
platinic chloride, potassium dichromate, and titanium. In
January 2014, the patient visited our hospital due to spontaneous
and occlusal pain at the left maxillary central incisor after tem-
porary cementation of a ceramic crown using non-eugenol ce-
ment (FREEGENOL temporary pack, GC Corporation, Tokyo,
Japan), analgesic medications proved effective in alleviating the
symptoms. The patient was then diagnosed with acute apical
periodontitis, which required an apicectomy. The patient contin-
ued to experience discomfort in the affected region; however, the
symptoms were alleviated few months later. She also had occlu-
sal pain at the right and left upper and lower molar regions for
which she continues to undergo periodontal, root canal, and
prosthodontic treatments. Her occlusal pain was almost
completely relieved with temporary bridge adjustments; next,
we set zirconia crowns in four molar regions. By the end of
March 2019, the zirconia crownswere cemented to the left molar

region of the upper jaw using a dental adhesive resin cement
(PANAVIA™ V5, Kuraray Noritake Dental Inc., Tokyo,
Japan) (Fig. 1b). After the cementation, the patient presentedwith
bleeding in the gingival tissues, which stopped after some time.
In the middle of May 2019, the zirconia bridge was cemented to
the right molar region of the upper jaw using the same resin
cement (Fig. 1a). At nighttime on the same day, she experienced
stinging and swelling of the tongue, pain in her throat, blister on
the upper lip, and a burning sensation around the teeth where the
bridge was cemented. Two days later, she complained of pain in
the tongue, swelling and blistering of the lips, and respiratory
stenosis. She immediately sought consultation with her family
otolaryngologist, and blood test results did not reveal any abnor-
mal findings. The symptoms improved with antiallergic medica-
tion (Fexofenadine 60 mg). At the end of May, the patient
underwent temporary bridge adjustment in the right molar region
of the lower jaw (Fig. 1c) and later presented with symptoms
similar to those she had after the second zirconia bridge cemen-
tation. For 1 week, she had nosebleed, rashes, itchiness on her
neck and jaw, and oral mucositis. The patient was suspected to
have an allergic reaction to the resin; thus, she underwent allergy
patch testing for different dental materials, including adhesive
resin cements. Results of the patch test showed that the patient
had a positive allergic reaction to tooth primer (PANAVIA™V5
Tooth Primer) on days 2, 3, and 7 and to light-cured adhesive
resin paste (PANAVIA™ V5 paste) on day 7. Additionally, the
test showed a false-positive reaction to self-cured acrylic resin
(Unifast II, GC Corporation, Tokyo, Japan) on day 7 (Fig. 2).
However, we did not observe a positive reaction to other adhe-
sive resin cements (CLEARFIL™ SA LUTING, Kuraray
Noritake Dental Inc.; Super-Bond C&B, Sun Medical, Shiga,
Japan), HY-Bond Polycarboxylate Cement (Shofu Dental

Fig. 1 Oral photograph. Zirconia
crowns (b) and bridges (a) were
cemented to the left and right
molar region of the upper jaw
using a dental adhesive resin
cement. Temporary crowns were
cemented to the left and right (c)
molar region of the lower jaw
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Corporation, Kyoto, Japan), and glass ionomer cements
(GlasIonomer FX ULTRA, Shofu Dental Corporation; GC Fuji
I®, GC Corporation). The patient did not have a positive allergic
reaction to soft acrylic night guard and zirconia (Fig. 2). One
month after the cementation at the left molar region of the upper
jaw, she continued to have gingival discomfort, stinging and
swelling of the tongue, and burning sensation around the teeth.
Thus, we removed all zirconia crowns and bridges and re-
cemented new zirconia crowns and bridges using a glass ionomer
cement (GC Fuji I®, GC Corporation). She did not have any
allergic reactions and it has made good progress.

Discussion and Conclusions

In the present case report, a patient with a history of allergic
reactions to various metals had an allergic reaction to adhesive
resin cement and primer. We believe that allergy patch-testing
prior to the cementation of any type of prosthesis may be
useful in preventing any allergic reactions to such materials.

This case report is the first to document an allergic reaction
to adhesive resin cement. Recently, numerous reports about
resin allergy have shown that acrylate monomers, such as
MMA and HEMA, can cause allergic reactions [7]. The prev-
alence of contact allergy to MMA is approximately 1.0% [8,
9]. Some studies have shown that individuals who use nail
make-up can also present with contact allergy to MMA [10].
Because resin materials are widely used in dentistry, many
individuals, patients, and dental personnel such as dentists
and technicians present with contact allergy [11]. Adhesive
resin cements have an excellent bond strength to dentin and
to various other materials, such as metals, silica-based glass
ceramic, and zirconia [12]. To ensure enough bond strength,
the material requires dentin pretreatment using tooth primer;
therefore, prosthesis, such as those made of ceramic and zir-
conia, must be pretreated with ceramic primer [13]. Both

primers contain phosphoric acid ester monomer, including
10-methacryloyloxy-decyl-dihydrogen-phosphate [14]. In
the present case, the patient had an allergic reaction about
1 day after zirconia bridge cementation using adhesive resin
cement and was then diagnosed with type IV allergy. One of
the causes of the allergic reaction could be that the patient was
sensitized to the allergen in the resin cement and primer during
her first zirconia crown cementation, as a result of which she
had a type IV allergic reaction at the area of her zirconia bridge
cementation. Another cause could be that a higher amount of
tooth primer got in contact with the patient’s gingiva during
the second cementation than during the first cementation.

Some reports have shown that allergic reaction to resin can
occur in some patients with provisional restorations [15].
Methyl methacrylate–based provisional acrylic resin is widely
used in temporary crowns. The acrylic resin is self-curing and
contains MMA and polymethyl methacrylate. During tempo-
rary crown adjustment, unpolymerized resin is pressed to the
abutment tooth, and some residual monomers are left behind,
thereby causing an allergic reaction [16]. In this case, although
the patient did not have any previous history of temporary
crown adjustment with acrylic resin, she had an allergic reac-
tion during the last temporary bridge adjustment. However,
the patient had a false-positive reaction to acrylic resin. Thus,
we suspect that some unpolymerized resin left during the tem-
porary bridge adjustment caused the allergic reaction, and the
resin was relatively polymerized during patch-testing.

Thus, patch testing for resin materials before prosthesis ce-
mentation might be useful in patients with a history of allergic
reactions. Even if the patient does not have any allergic reactions
during previous treatments with resins, an allergic reaction to
adhesive resin cement might still occur. However, patch testing
has a risk for new sensitization and severe contact dermatitis due
to a positive reaction to the materials used [17]. Thus, dentists
and dermatologists must collaborate when managing patients
with allergic reactions to dental materials, and the usefulness of
patch testing before dental treatment must be evaluated.

Fig. 2 Patch testing for different
dental materials. a 2 days after
patching, b 3 days after patching,
and c 7 days after patching. 1,
PANAVIATM V5 paste; 2,
PANAVIATM V5 tooth primer;
3, Unifast II; 4, HY-Bond
Polycarboxylate Cement; 5,
Super-Bond C&B; 6,
CLEARFIL™ SA LUTING; 7,
GlasIonomer FX ULTRA; 8, GC
Fuji I®; 9, soft acrylic night
guard; and 10, zirconia. The red
arrow indicates positive reaction
and the white arrow false-positive
reaction
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The use of non-metal materials, such as resin, fiber, silica-
based glass ceramic, and zirconia, is widely recommended due
to their aesthetic value, increased cost of metallic materials, im-
provement in the physical properties of non-metallic materials,
and high number of patients presenting with metal allergy.
Adhesive resin is frequently used to cement these materials; thus
far, the occurrence of allergic reaction caused by cement has not
been reported. The exposure of tissues to cement is lesser than
that to composite resins and temporary crowns because the ce-
ment lies between the tooth and crown. However, we assume
that pretreatment with a tooth primer might have caused the
allergic reaction in the present case. To prevent further allergic
reaction in patients who have a history of allergies, we recom-
mend conducting a patch testing before prosthesis cementation to
identify the appropriate type of cements to be used, using resin
cement without primer pretreatment, facilitating enough cement
polymerization, and considering the use of a glass ionomer ce-
ment instead of any type of resin agent.
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