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SIGNIFICANCE

We report 2 cases of
anaphylaxis related to
endodontic filling material
containing PEG. Clinicians
must be informed that PEG-
containing endodontic
materials can cause
anaphylaxis to reduce the risk
concerning the use of PEG-
ABSTRACT

Polyethylene glycol (PEG) is sometimes included in temporary endodontic filling materials to
modify viscosity. PEG is considered a low hazard chemical, but parenteral PEG exposure is
associated with a risk of anaphylaxis. We report 2 cases of anaphylaxis after treatment with an
endodontic temporary filling material containing PEG. One patient survived after hospital
treatment, but the second case was fatal. Extensive investigations were needed to find the
culprit. Allergic reactions to PEG are increasingly reported and have significant implications for
the patient. Precautionary measures are discussed. (J Endod 2024;50:1649–1654.)
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Polyethylene glycols (PEGs; CAS no. 25322-68-3) are hydrophilic polymers with molecular weights
ranging from 200–50,000 g/mol. In medications, molecular weight is often indicated with g/mol, such as
PEG 3000. PEG is used in plastic compounds, cosmetics, food, and medication formulations1.
According to the European Chemicals Agency, PEG is a low hazard chemical2. However, parenteral
exposure is associated with the risk of anaphylaxis3. A study showed that a large proportion of the
population has antibodies against PEG4.

PEG is indicated in the ingredient list of cosmetics and medications but must often be specifically
searched for in the supplementary protection certificate. It is not mandatory to label PEG in food
products, and PEG is often not found in the safety data sheets.

Anaphylaxis is defined as an acute allergic reaction with symptoms and findings from 2 or more
organ systems occurring suddenly5. Anaphylaxis related to dental treatment involves many possible
culprits. Reactions to antibiotics administered for dental procedures, latex (eg, gloves and polishing
equipment), and chlorhexidine are the most common causes6. Reactions to dental restorative materials
and local anesthetics are less frequent, but anaphylaxis caused by formaldehyde released from
endodontic materials has been reported7-9. Reactions to local anesthesia are overestimated because
anaphylaxis onset is similar to vasovagal reactions10. This article describes 2 cases of anaphylaxis related
to treatment with endodontic temporary filling material containing PEG11,12 and provides advice to reduce
the risk associated with PEG-containing endodontic filling materials.
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CASE DESCRIPTION: CASE 1

A healthy man in his 30s underwent endodontic treatment of tooth 36 because of acute apical
periodontitis and partial pulpal necrosis. He received local anesthesia in form of a mandibular nerve block
(Xylocaine Dental adrenaline; Dentsply Sirona, Charlotte, NC) with infiltration at tooth 36 and directly into
the pulp. The tooth was disinfected with sodium hypochlorite in the root canal and filled with calcium
hydroxide (AH Temp, Dentsply Sirona). A temporary filling (Cavit; 3M ESPE, St Paul, MN) was placed in
the root canal openings and at the bottom of the cavity with IRM (Dentsply Sirona) as top filling.

Five minutes after leaving the dental office, the patient experienced generalized itching, nausea,
and cold sweats. He drove to his workplace and lost consciousness. The patient was found in the locker
room by a colleague upon arrival at his workplace, and an ambulance was called. The ambulance report
describes the patient with a blood pressure of 70/40, pulse of 90, oxygen saturation of 87%, and
disoriented and tired. He received intravenous NaCl 0.9%, 10 mg dexchlorpheniramine, and 200 mg
hydrocortisone with effect. Upon arrival at the hospital, an urticarial rash was seen on the trunk. The
patient was observed for 12 hours and discharged with antihistamine tablets (cetirizine). He was referred
to the outpatient allergy clinic at Haukeland University Hospital (HUH), Bergen, Norway.
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A review revealed that the following
substances were used during dental treatment:
AH Temp, IRM temporary dental filling material
(containing eugenol), Cavit temporary dental
filling material, antibacterial dental surface
disinfection (Antibac, KiiltoClean Inc, Asker,
Norway), nonlatex gloves, a nonlatex dental
dam (FlexiDam, Roeko, Colt�ene Whaledent
GmbH, Langenau, Germany), paper points (Dia
Dent, Burnaby, BC, Canada), and 2.5%
sodium hypochlorite (locally mixed at the
pharmacy). The patient had no known allergy.

Three months later the patient had a
new infection with pain in tooth 36. Because
the culprit for anaphylaxis was unknown, the
local hospital advised the dentist against
treating the patient. A dental specialist at a
regional hospital extracted the tooth
uneventfully under anesthesia monitoring.
Investigation at the Allergology
Department
The patient was examined at the allergy
outpatient clinic at HUH. Skin prick tests were
performed for latex, chlorhexidine, Xylocaine
(lidocaine), methyl parahydroxybenzoate, and
sodium bisulfate, which were all negative. An
intracutaneous test performed with Xylocaine
(dilution of 1:100) was negative. Subcutaneous
provocations with Xylocaine 10 mg/mL at
dilutions of 1:100, 1:10, and 1:1 were all
negative. Patch testing with eugenol 10% liquid,
IRM powder 10%, and Antibac 75% were
negative. Blood tests showed total
immunoglobulin E (IgE) 26 kU/L (normal,120
kU/L) and tryptase 5.7 mg/L (normal,12 mg/L).
Abasophil activation test (BAT)withAntibacwas
negative. Specific IgE food and inhalation panel,
chlorhexidine, and latex were negative (,0.35
kU/L). The patient was referred for additional
patch testing as follows: glove material native
and dissolved in 95% ethanol, FlexiDam dental
dam native, FlexiDam dissolved in acetone,
acetone alone, and paper points dissolved in
acetone. The patient reported localized itching,
and erythema was observed on the patch test
with FlexiDam dissolved in acetone, acetone
alone, and paper points dissolved in acetone.
The result was interpreted as nonspecific
irritative reactions, likely to acetone.
Reporting of the Reaction
The patient’s dentist reported the reaction to
the Dental Biomaterials Adverse Reaction Unit
in Bergen13. They recommended testing the
patient for PEG allergy because AH Temp
contains PEG, a potential allergen. The patient
was re-referred to the outpatient allergy clinic
at HUH. The patient’s dentist also reported the
reaction to the Norwegian Medicines Agency
and the manufacturer of AH Temp.
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Reassessment
The patient was reassessed at the outpatient
allergy clinic at HUH. He had not experienced
any new allergic reactions. Prick-to-prick tests
(suspected triggering substance pricked
directly into the skin) were performed with AH
Temp and Movicol (Norgine BV, Amsterdam,
The Netherlands). Movicol is a laxative primarily
containing PEG 3350 and therefore suitable for
assessing PEG allergy. Both prick tests were
negative. The patient demonstrated testability
with a positive histamine control.

The composition of AH Temp made it
unsuitable for intracutaneous testing and oral
provocation testing, and pure PEG was not
available. An oral provocation test with Movicol
was performed. Movicol was chosen because it
containsmainly PEG and ismade for oral intake.
The patient ingested 13 g Movicol. After
10 minutes, an urticarial rash appeared on the
patient’s trunk and extremities. He reported
itching in themouth and throat and restlessness.
He reported the reaction to be identical to how
he felt at the onset of anaphylaxis after
endodontic treatment. Blood pressure and
pulse remained unchanged. Because of stable
circulatory conditions and isolated primarily
cutaneous findings, a 5 mg Aerius
(antihistamine) tablet and a 20 mg prednisolone
tablet were administered. Adrenaline was
available during the procedure, but because
only 1 organ system was involved, it was not
administered. The urticarial rash lessened after
16minutes and disappearedwithin anhour after
the administration of antihistamine and
prednisolone. Blood tests taken 2 hours after
the reaction showed total of IgE 45 kU/L (,120
kU/L) and tryptase 7.8 mg/L (,12 mg/L). BATs
for Movicol and AH Temp were negative.

We concluded that the patient was
allergic to PEG. He was provided with an
adrenaline autoinjector, and PEG allergy
warnings were noted on his electronic medical
record. The reaction was reported to the
Norwegian Medicines Agency and the
manufacturer of AH Temp. The patient was
thoroughly informed about what PEG is, where
it occurs, and that the current professional
consensus is to avoid the substance to
prevent new reactions. The clinical timeline is
summarized in Figure 1 and the flowchart in
Supplemental Figure S1 (available online at
www.jendodon.com).
CASE DESCRIPTION: CASE 2

The second case (a patient about 50 years old)
underwent endodontic treatment involving the
following substances: nitrile glove material,
Xylocaine with adrenaline (used for mandibular
block), Dakin’s solution (sodium hypochlorite
and sodium bicarbonate), hydrogen peroxide,
and FlexiDam latex-free rubber dam. AH Temp
was used as temporary root canal filling
material. Instruments were cleaned with
Neodisher detergent (Fisher Scientific AS,
Oslo, Norway).

The procedure was uncomplicated, and
the patient was in good general condition
when leaving the dental office. A few minutes
later, the patient contacted the spouse to
inform that the treatment was finished. They
ended the phone call because the patient
developed pronounced itching of the skin. Five
minutes later, the patient contacted the
spouse again and reported feeling unwell and
vomited. The patient became unresponsive,
and an ambulance was called. It arrived on-site
a few minutes later. Then, the patient was
unconscious and cyanotic with blood pressure
of 119/91, pulse of 26 to 72 beats/min, and
oxygen saturation of 80%. There was swelling
of the tongue but no swelling of the pharynx or
larynx. The patient was intubated without
medication. Upon arrival at the hospital,
cardiac arrest occurred. Cardiopulmonary
resuscitation was initiated, 2 loops were
performed, and spontaneous circulation was
restored. Subsequent computed tomography
showed global hypoxic brain damage, and
neurophysiological examination revealed loss
of cortical response.

The prehospital diagnosis was
uncertain. Upon arrival at the hospital, serum
tryptase was measured at 158 mg/L (normal
,12 mg/L); it dropped to 50 mg/L the next day.
Total IgE was 147 kU/L (normal ,120 kU/L).
Specific IgE to chlorhexidine, gelatin (bovine),
morphine, fentanyl, latex, and alpha-
galactose-thyroglobulin were normal (,0.35
kU/L). Postmortem BAT showed no living
basophil cells and could not be conducted.

Reporting of the Reaction
The incident was reported to the Norwegian
Board of Health Supervision, the Norwegian
Medicines Agency, the manufacturer of AH
Temp, and the Dental Biomaterials Adverse
Reaction Unit. The patient’s death was
reported as an unexpected death, and forensic
autopsy was conducted. The clinical timeline is
summarized in Figure 2 and in the flowchart of
Supplemental Figure S2 (available online at
www.jendodon.com). A structured summary
of both cases is presented in Table 1.
DISCUSSION

AH Temp contains 25%–50% PEG 800014,
which can cause anaphylaxis3. A review of the
substance and timing of the exposure raises
suspicion of a reaction to AH Temp containing
PEG 8000. In both cases, a mandibular block
with Xylocaine with adrenaline was administered
JOE � Volume 50, Number 11, November 2024
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FIGURE 1 – The clinical timeline for case 1.
at the beginning of the treatment, which
proceeded without reactions. Because the
reactions occurred after the patients had left the
dental offices, it is likely that the reactions were
FIGURE 2 – The clinical timeline for case 2.

JOE � Volume 50, Number 11, November 2024
caused by a substance used toward the end of
the dental treatment. The diagnosis of
anaphylaxis in thesecondcase iscertainbecause
of the significant rise and fall of serum tryptase15.
The treatment of suspected anaphylaxis
should always involve adrenaline. There are no
absolute contraindications to intramuscular
adrenaline in suspected anaphylaxis, and the
Anaphylaxis after Treatment 1651



TABLE 1 - Tabulated summary of case 1 and 2

Case 1 (age about 30 years) Case 2 (age about 50 years)

Dental treatment Endodontic treatment 36 (acute apical
periodontitis and partial pulpal necrosis)

Endodontic treatment 47

Dental materials used AH Temp, Cavit, IRM temporary dental filling
material

AH Temp

Local anesthesia used Xylocaine dental adrenaline Xylocaine dental adrenaline
Additional exposure Disinfection: 2.5% sodium hypochlorite and

antibacterial dental surface disinfection
(Antibac AS). Nonlatex gloves, nonlatex
dental dam (FlexiDam), and paper points (Dia
Dent)

Dakin’s solution (sodium hypochlorite and
sodium bicarbonate), hydrogen peroxide,
nonlatex nitrile gloves, nonlatex dental dam
(FlexiDam), and Neodisher cleaning agent for
instrument cleaning

Onset of reaction 5 min after leaving the dental office A few minutes after leaving the dental office
Signs of reaction Generalized itching, nausea, cold sweat, and

loss of consciousness. Blood pressure of
70/40, pulse of 90, oxygen saturation of
87%, and disoriented and tired. Urticaria on
thorax.

Generalized itching, feeling of acute distress
reported to partner, vomiting, unresponsive,
swelling of tongue, and cardiac arrest.
Cyanotic, blood pressure was 119/91, pulse
was 26-72/min; and oxygen saturation was
80%.

Emergency care treatment 10 mg dexchlorpheniramine, 200 mg
hydrocortisone, 1 L NaCl 0.9% as volume
bolus; hospitalized, observed for 12 hours,
and discharged.

The prehospital diagnosis was uncertain.
Because of cardiac arrest, 2 cycles of
resuscitation to restore circulation. Intubated
without medication and hospitalized.

Additional tests and examinations Referred for allergologic examination; skin prick
tests: latex, chlorhexidine, Xylocaine, methyl
parahydroxybenzoate, and sodium bisulfate
(all negative)

Intracutaneous tests: Xylocaine (dilution of
1:100) (negative)

Provocation test: subcutaneous provocation
test with Xylocaine 10 mg/mL at dilutions of
1:100, 1:10, and 1:1 (all negative)

Patch tests: eugenol 10% liquid, IRM powder
10%, and Antibac 75% glove material native
and dissolved in 95% ethanol, FlexiDam
dental dam native, FlexiDam dissolved in
acetone, acetone alone, and paper points
dissolved in acetone (all negative)

Prick-to-prick tests: AH Temp and Movicol
(negative)

Oral provocation test: Movicol (positive)
Basophil activation test: Movicol, AH Temp

(negative)

Acute tryptase 158 mg/L (normal ,12 mg/L),
tryptase after 24 h: 50 mg/L (normal,12 mg/
L), total IgE 147 kU/L (normal ,120 kU/L).
Specific IgE to chlorhexidine, gelatin
(bovine), morphine, fentanyl, latex, and
alpha-galactose-thyroglobulin all normal
(,0.35 kU/L). Postmortem BAT showed no
living basophil cells.

Computed tomography: global hypoxic brain
damage; a forensic autopsy was conducted.

Final diagnosis Allergy to polyethylene glycols; initial
anaphylaxis induced by polyethylene glycol
in AH Temp.

Death caused by anaphylaxis

Reporting of the reaction Norwegian Medical Products Agency, the
manufacturer of AH Temp (Dentsply Sirona),
and the Norwegian Dental Biomaterials
Adverse Reaction Unit

Norwegian Board of Health Supervision, the
Norwegian Medical Products Agency, the
manufacturer of AH Temp, and the
Norwegian Dental Biomaterials Adverse
Reaction Unit; the case was reported as an
unexpected death, and a forensic autopsy
was conducted.
effect is better the earlier adrenaline is
administered. The standard concentration is
1 mg/mL. Single doses for children are 0.1 mL/
10 kg body weight up to 0.5 mL, and for
adults, it is 0.5 mL. Doses are repeated as
needed every 5–15 minutes.

Studies show that too few patients
receive correct treatment with early
intramuscular adrenaline in anaphylaxis16.
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Anaphylactic shock is a hypovolemic shock,
and large fluid volumes may be necessary17.
Suggestions for the management of
anaphylaxis in dental practice are available18.

The composition of AH Temp,
according to communication with the
manufacturer, is 28% PEG (polymeric binder),
27% water (solvent), 15% calcium tungstate
(radiographic contrast medium), 29% calcium
hydroxide (basic substance), and 1%
zirconium oxide (rheological modification). At
the time of the reactions, PEG was not
mentioned as a hazard in the safety data sheet
of AH Temp but was indicated in the
instructions for use (IFU)19. To the best of our
knowledge, there are no earlier reports of
anaphylaxis from AH Temp, but anaphylaxis
caused by endodontic treatment has been
JOE � Volume 50, Number 11, November 2024



reported7,8,20 and 1 case of urticaria related to
another PEG-containing endodontic filling
material21.

AH Temp is not classified as a drug but
rather a medical device; the ingredient list and
information for some materials are incomplete,
and safety data sheets can be improved22,23.
After the reactions, the Norwegian version of
the safety datasheet for AH Temp and the IFU
for AH Temp were updated. Currently, the IFU
includes that the material is “contraindicated
for use with patients who have a known
hypersensitivity to polyethylene glycol (PEG) or
any of the other components.”

There is significant cross-reactivity
between sensitization to PEG with different
molecular weights and related compounds
such as polysorbates. Allergy to PEG is well-
documented in case reports from the 1990s
onward, but there is only 1 major review article
on immediate allergic reactions to PEG3.
Because of anaphylaxis related to PEG-
containing coronavirus disease 2019
vaccines24, there are some advances, but still
PEG allergy is unknown to most clinicians. The
European Academy of Allergy and Clinical
Immunology recommends routine testing for
PEG allergy in patients with unclear drug
allergies25. PEG-allergic patients should be
advised to avoid contact with PEG, but
avoiding PEG altogether is almost impossible,
and the patient may have been in contact with
PEG in food and cosmetics without reacting.
Also, previous contact with PEG is the likely
sensitization route. Diagnosing PEG allergy
and finding the culprit of the reactions are
important for life management to reduce the
risk of new reactions. The investigation
procedure proposed for PEG is skin prick
testing, BAT, and measurement of PEG-
specific IgE. Intracutaneous testing and
JOE � Volume 50, Number 11, November 2024
provocation tests should only be performed in
skin prick test–negative patients and titrated
from a low dose. A specific drug provocation
test is the gold standard for verifying or refuting
drug allergy. Ideally, the first patient should
have undergone a provocation test with the
culprit AH Temp. It is a challenge in allergology
that not all medications allow for a graded
investigation with skin testing, specific IgE
measurements, and subsequent provocation.
In addition, provocation testing may be
contraindicated because of the severity of the
reaction and the patient’s comorbidities.

We consider PEG to be the triggering
substance for anaphylaxis in both cases
reported. AH Temp contains PEG, and upon
provocation with Movicol, case 1 experienced
an acute allergic reaction within 10 minutes,
which he felt was like the onset of anaphylaxis
he underwent after the endodontic treatment.
CONCLUSION AND FINAL
COMMENT

We present 2 cases of anaphylaxis after
exposure to an endodontic filling material
containing PEG. Anaphylaxis caused by PEG
is rare but likely underdiagnosed. With these
case reports, we aim to increase awareness
that endodontic materials containing PEG can
cause anaphylaxis and that evaluation of PEG
allergy should be included in cases of
anaphylaxis related to endodontic treatment.
PEG allergy has significant consequences for
the patients once confirmed, but the most
dangerous is undiagnosed patients because
they are at risk for further anaphylaxis upon re-
exposure.

Because of the risk of anaphylaxis, the
use of endodontic filling materials containing
PEG is generally discouraged. Materials
without PEG are recommended instead26. If
there is a valid reason for the use of endodontic
filling materials containing PEG outweighing
the risk, 30 minutes of observation time after
treatment is recommended. In addition, we
believe that it should be clearly specified in the
IFU that PEG in endodontic materials can
cause anaphylactic reactions.
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