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Perioperative Anaphylaxis to Ethylene Oxide: Twenty Years

after, a Diagnosis Revisited
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Abstract

We report the case of a Spina Bifida patient for whom the diagnosis of combined latex and ethylene oxide-induced
anaphylaxis was suggested 20 years ago. Since that time, latex-free environment and gamma-irradiated devices were
recommended. A cystotomy was scheduled in 2009 and a new allergological assessment was performed. Latex allergy
was confirmed but combined latex and ethylene oxide-induced anaphylaxis was ruled out. Surgery performed in a latex-
free environment and by using ethylene oxide sterilized medical devices remained uneventful. As the epidemiology
of perioperative anaphylaxis is now supported by a better knowledge, the hypothesis of ethylene oxide-induced

anaphylaxis is currently abandoned.
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We report the case of a Spina Bifida patient for whom the
diagnosis of combined latex and ethylene oxide-induced anaphylaxis
was suggested 20 years ago. The diagnosis of latex-induced
anaphylaxis possibly associated to an allergy to ethylene oxide was
supported by the clinical history associated with positive prick-tests
in response to latex as well as positive prick-tests when performed
through a piece of latex glove sterilized with ethylene oxide and
increased level of specific IgEs against latex. In turn, specific serum
IgEs against ethylene oxide remained undetectable. However since
that time, latex-free environment and gamma-irradiated devices
were recommended for subsequent procedures whereas biomedical
devices sterilized with ethylene oxide were excluded in our patient.
Twenty-two years after this clinical event, in July 2009, this now
34-year-old man with intestinal neo-bladder was scheduled for a
cystotomy for vesical calculi (being then his 33" surgical procedure).
Surgical devices required for the surgery were not only sterilized
by irradiation (electron-beam or gamma rays). Indeed, for the last
20 years, sterilization by irradiation has been significantly less used
for medical devices, mostly because of its implementation costs
and incompatibility with some materials. Thus, a new allergological
assessment was scheduled in order to confirm or rule out the
diagnosis of ethylene oxide-induced anaphylaxis.

With the patient’s consent, skin tests were performed according
to standardized procedures [1,2]. Prick-tests (PTs) using two different
standardized commercial extracts of latex (Stallergénes®, Antony,
France and Allerbio®, Varennes en Argonne, France) were strongly
positive within 15 minutes. In turn, PTs performed through a piece
of drape sterilized with ethylene oxide, followed by a provocation
test (drape sterilized with ethylene oxide that was adherent to a
limb and kept in place for an hour), remained negative. The level
of specific IgEs against latex (FEIA, ImmunoCAP 250, Phadia SAS,
Uppsala, Sweden) was positive (5.82 kU.I'', N < 0.1) whereas those
with ethylene oxide, performed by the same technique, remained
undetectable. Latex allergy was therefore confirmed according to

the clinical history and to the results of allergological assessment. In
contrast, ethylene oxide-induced anaphylaxis was ruled out. Surgical
procedure was performed in a latex-free environment, and by using
ethylene oxide sterilized medical devices. Anesthesia and surgery
remained uneventful.

During the past two decades, latex-induced allergy has become
a well-recognized condition especially in definite high-risk groups
of patients requiring multiple surgical procedures such as Spina
Bifida [3]. Concomitantly to the increasing incidence of perioperative
latex-induced anaphylaxis, different tools including standardized
latex emulsions and quantification of specific IgEs to latex became
available in order to prove the diagnosis [1,2]. Ethylene oxide is a
potent alkalating compound of high chemical reactivity. Ethylene
oxide sterilization is mainly used in order to sterilize medical
devices or healthcare products that cannot support conventional
high temperature steam sterilization. It was previously suggested
that ethylene oxide conjugated to albumin might act as an allergen
[4]. However, despite the wide patients’ exposure to ethylene oxide
during the perioperative period, the allergenicity of this compound
did not seem to be a major concern, as reports appear to be very rare
[5,6]. Thus, ethylene oxide-induced anaphylaxis was suggested in 3
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patients, on the appearance of “more positive PTs through a latex
glove sterilized with ethylene oxide”than through a gamma-irradiated
glove [5]. However, differences in skin tests results performed
through gloves sterilized by different means may only have reflected
a significant variation in latex proteins concentration among these
gloves or a closer allergenic community. In two cases out of three [5],
the level of serum specific IgEs against ethylene oxide was positive.
Nevertheless, the specificity of the IgE-assay to ethylene oxide seems
to be poor [7]. In a recent paper reporting the perioperative care
of “a patient allergic to ethylene oxide”, the proof of the diagnosis
was not supported by skin tests to ethylene oxide whereas latex-
induced reaction was not ruled out [6]. Allergic reactions to ethylene
oxide were reported during hemodialysis session. These immediate
reactions occurred during the first use of dialysers and surprisingly
not during re-use. Ethylene oxide has therefore been proposed as
the main cause of “first-use syndrome” mimicking an anaphylactic
reaction [8]. Other reports showed a high percentage of serum
ethylene oxide-specific IgE-antibodies in patients having experienced
immediate hypersensitivity during hemodialysis [9]. Finally, allergy
to ethylene oxide probably plays a part in these reactions but does
not explain the whole part [10] whereas some reactions attributed
to ethylene oxide are likely to have been thought due to latex [7].
In the present case, we confirmed latex allergy, but ruled out the
diagnosis of combined latex and ethylene oxide-induced anaphylaxis.
As the diagnosis of ethylene oxide-induced anaphylaxis during
the perioperative period has never been formally documented
whereas the epidemiology is supported by a better knowledge (3],
this hypothesis is currently abandoned. Accordingly, the two latest
published guidelines on perioperative anaphylaxis did not mention
ethylene oxide-induced reaction [1,2].

In conclusion even 20 years after, it is still time to call into
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question a previous diagnosis of ethylene oxide-induced anaphylaxis.
In our patient, this attitude not only reduced associated medical cost
(by avoiding a specific production of irradiated medical devices), but
also facilitated care management.
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