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CASE REPORTS

Allergic Shock to Latex and Ethylene Oxide During Surgery for Spina Bifida

D. A. MONERET-VAUTRIN,* M. C. LAXENAIRE,} F. BAvoux{

There is increasing awareness of anaphylaxis to latex
during surgery.'™® Although children with spina bifida
are not known to be specifically atopic or to be predisposed
to developing drug allergies, we present three cases that
lead us to discuss this hypothesis.

REPORT OF THREE CASES

Case 1

A 13-yr-old girl with spina bifida and a thoracolumbar meningocele
presented in March 1989 with severe anaphylactic shock and bron-
chospasm during a tenth surgical procedure. These started 90 min
after she had been given ketamine, flunitrazepam, and atropine, 75
min after phenoperidine and vecuronium, and 15 min after the start
of the surgical procedure itself. Epinephrine 0.75 mg and crystalloid
were administrated intravenously. Anesthesia was maintained with ni-
trous oxide and isoflurane. She had had bronchial asthma since early
childhood, as well as several adverse reactions to nonsteroidal antiin-
flammatory drugs and contrast media with iodine. She had, at one
time, developed facial and thoracic edema after having sucked on a
plastic syringe. During the immunologic outpatient visit, she developed
a rash on her right hand after touching the tubing of an aerosol ap-
paratus, a reaction suggestive of immediate hypersensitivity.

Investigations carried out in June 1989 revealed a hypersensitivity
to airborne allergens, confirmed by skin tests to the principal mites.
IgE concentration was 381 kilo international units (KIU)-1~! (normal
< 120 KIU « 17"}, Bronchial hyperreactivity was demonstrated with the
carbachol test.

Intradermal tests carried out with the different muscle relaxants
were negative. The radioimmunoassay (RIA) with quaternary am-
monium showing specific IgE to muscle relaxants was negative. Human
basophil degranulation tests with penicillin, netilmicin, and atracurium
were also negative.

Anallergy to latex was demonstrated with skin prick tests (epidermal
puncture) performed through a drop of latex emulsion (colloidal sus-
pension with prevulcanized natural rubber particles), and through two
surgical gloves. The prick test was much more positive for the glove
sterilized with ethylene oxide (EO) than for the glove sterilized with
gamma rays. A radioallergosorbent test (RAST) revealed a low con-
centration of specific anti-latex IgE (0.65 PRU: ml™). This concen-
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tration may have been artificially low because anaphylaxis had occurred
relatively recently. The RAST with EO was very strongly positive,
with an isotope count 20 times that of control (a disk of human serum
albumin). This confirmed the diagnosis of an allergy to latex and
to EO.

One month after these tests, a further operation was carried out
with no complications, with the following preventive measures: careful
rinsing of intravenous infusion kits, avoidance of all latex, and avoidance
of all equipment disinfected with EO.

Case 2

A 14-yr-old boy required his 24th surgical procedure in October
1987. This child had spina bifida with a myelomeningocele and had a
past history of asthma. Anaphylaxis occurred 40 min after the start of
surgery. At that time, the anesthetist noticed generalized wheezing
with increased airway pressure. The concentration of halothane was
increased, and salbutamol was administered, but without relief of
symptoms; further doses of vecuronium and alfentanil were given.
Systolic blood pressure decreased from 100 to 40 mmHg, with a con-
comitant tachycardia of 160 bpm and peripheral cyanosis. After treat-
ment with 0.25 mg iv epinephrine, and an increase in blood pressure,
a generalized rash appeared. The epinephrine infusion was maintained
for 24 h,

Investigations carried out twice (6 and 18 months after this incident)
did not show any evidence of anaphylaxis to alfentanil or vecuronium.
The incident was believed, at that time, to be due to nonspecific his-
tamine release due to the anesthetic drugs.

Further tests carried out in June 1989 showed a total IgE concen-
tration of 135 KUI .17}, negative skin tests to common airborne aller-
gens, a negative Phadiatop test (Pharmacia, France; a RIA that rules
out any specific IgE to common inhalants®). All of the tests with muscle
relaxants, alfentanil, and thiopental remained negative. The epidermal
puncture through a drop of latex emulsion was very strongly positive.
Pricks carried out through gloves sterilized with gamma rays or EO
gave a more definite reaction with the latter. The RAST was positive
with latex, at 1.46 PRU-ml™", but negative with EO, Therefore, the
final diagnosis was true anaphylactic shock due to latex, with a possibility
of an associated allergy to EO.

Case 3

A 9-yr-old girl with a myelomeningocele had undergone ten previous
procedures, all uneventful. She had required bladder catheterization
four times per day, using latex catheters sterilized with EO. During
the latest surgical procedure (an enlargement enterocystoplasty for
neurologic bladder), she had tachycardia, a decrease in blood pressure,
and a generalized erythematous rash which began approximately 1 h
after the start of anesthesia (flunitrazepam, thiopental, phenoperidine,
vecuronium, and isoflurane). This incident was successfully treated
with dexamethasone and dobutamine.

All tests for anesthetic drugs were negative. The child was not atopic.
Prick tests with latex were positive, as were tests carried out through
a latex glove sterilized with EO. The prick test carried out through a
latex glove sterilized with gamma rays was only weakly positive. RASTs
with latex and EO were positive.

20z Iudy |1 uo 3sanb Aq ypd z€000-00060066 |-Z¥S0000/080LE9/9SS/€/E L/}Pd-01o1n1e/ABO|0ISOUISBUE/WOD IIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



Anesthesiology
V 73, No 3, Sep 1990

DISCUSSION

Circumstances in which there may be an allergy to latex
include the wearing of gloves,”™'? repeated oral contact
with toy balloons,'~* rubber dams, dental casts, urinary
or intestinal catheters,®* surgical gloves during gyneco-
logical examinations,'® or surgical procedures.'~*-4-%
Sensitization to latex seems frequent in medical and sur-
gical personnel: Turjanmaa has reported an incidence of
latent sensitization to latex of 6.4%.'* It has also been
shown that atopic subjects are more likely to develop an
allergy to latex; 75% of patients allergic to latex were
atopic.*

Latex allergens are water soluble proteins contained
in the natural gum used to make gloves, and remain in
the finished product. They are resistant to the high tem-
peratures used for vulcanizing (100° C for 5 min) and to
the chemical agents used to speed up vulcanization. Mo-
lecular weights range from 2,000 to 30,000 d. The fin-
ished product is an isoprene polymer that contains 2 to
3% protein. Latex specific IgE are easily demonstrated
by skin prick tests, leukocyte histamine release, human
basophil degranulation, immunoenzymatic assays, or
RIAs, 11519

EO has been shown to be responsible for anaphylactic
shock in hemodialysis centers.?*%! Specific antibodies
were identified by Dolovitch and Bell??; they later were
found in 9% to more than 40% of hemodialysis patients,
who did not necessarily have corresponding clinical re-
actions.?’~® EO sensitization occurs also during platelet-
pheresis.?* We reported a case of generalized reaction to
the wearing of gloves sterilized with EO in an auxiliary
nurse. One year later, she had a severe anaphylaxis when
she had urinary catheterization in the obstetrics depart-
ment.?

EO acts as an alkylating agent for sulthydryl, carboxyl,
hydroxyl, and amino radicals. It therefore can react with
a great variety of proteins, and so is a complete, powerful
antigen. The sensitization is possible after only a few con-
tacts with plastic bags used for cytapheresis sterilized with
EO; these give, at most, 1 ug EO per milliliter effluent.

Slater®® reported two cases of patients with spina bifida,
who presented during surgery with shock related to a
latex allergy. As far we can ascertain, the cases reported
here are the first to show a double IgE-dependent sensi-
tization to both a hapten (EO) and a protein allergen (la-
tex). The diagnostic was confirmed by positive RAST to
both substances in case 1. Comparing prick tests carried
out through gloves sterilized with gamma rays or EO is
very significant. In our three cases, prick tests through
gloves sterilized with EO were much more positive than
were those through gloves sterilized with gamma rays; it

§ Moneret-Vautrin DA, Finet JF, Maria Y: L'allergie au latex. Rev
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seems that, by this means, sensitization is demonstrated
not only to latex but also to EO.

Children with spina bifida may be at risk of anaphylaxis
to both substances. The frequent contact with surgical
gloves, due to the great number of surgical procedures,
is an obvious sensitization factor. To this must be added
daily contacts with urinary catheters (made with latex and
sterilized with EO) as well as with intravenous infusion
tubing, also sterilized with EO. However, we should con-
sider the possibility of a genetic predisposition to devel-
oping atopy or drug allergies in children with spina bifida.
One of Slater’s®® cases had a past history of asthma and
an allergy to phenytoin, Two of the cases reported here
had a past history of asthma; one was atopic and had had
different adverse drug reactions. This hypothesis is now
under study.?®

In light of these cases, we recommend the avoidance
of all latex urinary catheters and other equipment ster-
ilized with EO for children with spina bifida, in whom
multiple surgical procedures or daily catheterization are
necessary. For patient care, plastic catheters and equip-
ment sterilized with gamma rays, single-use gloves in
polyvinyl chloride, or polyethylene can be used. The
gloves used during surgical procedures should be only
those sterilized with gamma rays. It is not very realistic
to suggest replacing, for all patients, latex gloves with
neoprene (synthetic rubber) gloves: neoprene gloves are
thicker, and many surgeons prefer not to use them. Since
prick tests and RASTs are reliable for detecting latex al-
lergy and are easy to perform, we suggest performing
them routinely in children with spina bifida, before each
new surgical procedure, to permit detection of sensiti-
zation. Because of the great differences in allergenic
character between gloves with different trademarks, it
seems highly likely that ““hypoallergenic” gloves could be
made available in the future; some trademarked gloves
are, in fact, already hypoallergenic.?”
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Segmental Manifestation of Reflex Sympathetic Dystrophy Syndrome Limited to One Finger

MARTIN H. CHESTER, M.D.*

The reflex sympathetic dystrophy syndrome (RSDS)
consists of multiple symptoms, including vasomotor in-
stability, swelling, and chronic pain involving the affected
extremity."? It is a dynamic process and may progress
insidiously through three stages over several months.

The clinical features of stage 1 in the upper extremity
are swelling, pain, and moderate stiffness of the joints in
the fingers and wrist. The burning pain may be precipi-
tated or exacerbated by exposure to cold. The skin may
be pale or red and is usually moist because of hyperhy-
drosis.
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Stage 2 is characterized by persistent burning pain in
the hand associated with marked stiffness of the wrist and
fingers. Atrophy of the muscles produces weakness of the
hand, and eventually, flexion deformities of the fingers.
The skin usually is pale, cold, and dry.

These symptoms may subside, and the dystrophic
changes frequently may be reversed with therapy. Some
patients may recover spontaneously. About 20% of stage-
2 patients will succumb to stage 3.® These patients dem-
onstrate irreversible muscle wasting, contractures, and
osteoporosis progressing to Sudeck’s atrophy, eventuating
in total and permanent loss of function,

The RSDS may be precipitated by catastrophic events
such as cardiac surgery,® myocardial infarction,* cerebro-
vascular accident,? or spinal cord injury.6 Conversely, it
may be triggered as an exaggerated response to any min-
imal trauma of the hand. Examples include finger frac-
ture, wrist sprain, and minor hand surgery, such as a nail
biopsy.” About 3% of surgical procedures of the hand
and arm may demonstrate symptoms characteristic of
RSDS.®
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