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fntraoperative vecuronium anaphylaxis
cornpounded by latex hypersensitivity
Daniel R McCormack, Do; Anna I Heisser, MD; and Laurie J Smith, MD
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Background: Anaphylaxis to latex or muscle relaxant drugs has been
Jemonstrated in the perioperative period but there are no reports of a patieni
rrith anaphylaxis to both of these substances.

Methods: We report a patient with me.ningomyelocele who was initially
rhought to have anaphylaxis to latex during indúction of anesthesia. After
Écurenc.e of-anaphylaxis following remouaf of latex as the suspected agent,
rhe muscle relaxant vecuronium was found to be the actual etiology.

Results: Skin testing to several muscle relaxants and other-ànesthetic
modications confirmed a hypersensitivity to vecuronium. Skin testing and
subsequent physical contact with latex also established, a hypersensitivity to
ùis substance.

Conclusions: This report demonstrates the need to scrutinize closely every
notation in the anesthesia record w.hen evaluating perioperative anapiylaxis
and to consider that hypersensitivity to more tÈan onè substance may be
presenf .

I]iTRODUCTION
Intraoperative anaphylaxis is a
problem of increasing importance
nith an incidence that has been
steadily-rising over the past two dec-
ades.' nlthough a readily apparent
cause is often found with good time-
symptom correlation and positive
skin tests to a suspected agent, it
may also be difficult to unmask the
etiology despite concerted efforts.
RSReat perioperative anaphylaxis
aîter a perceived agent has been re_
moved and treated can be especially
perplexing.

Latex is now one of the well rec-
ognized causes of perioperative an-
aphylaxis. having 

-received 
consid-

elìable attention since Nutter first
reported it in lg7g.1 This is espe_

cially true in patients with coneeni-
tal spinal cord defects who hive a
much hleher prevalence of latex hy-
persensitivity than the general pop-
ulatron.' Systemic muscle relaxants
are also responsible for manv of
these cases of anaphylaxisa-ó as well
as over half of the adverse reactionsT
encountered during general anes_
thesia.

We report a case of intraoperative
anaphylaxis in a patient with
meningomyelocele initially thoueht
to be caused by latex that- was súb-
sequently discovered to be the result
of hypersensitivity to the muscle re-
laxant vecuronium.

CASE REPORT
A 5 | /Z-year-old girl with a meningo-
myelocele, hydrocephalus, syringo-
myelia and Arnold Chiari malforma-
tion was admitted for decompression
of the Chiari malformation and
shunting of the syrinx. During an-
esthetic induction there was a pre-
cipitous drop in oxygen saturation
followed by a drop in pulse rate and
blood pressure. Lung compliance
decreased and manual ventilation

became diflìcult. General anesthesia
was reversed and she w'as given ep-
inephrine and several dosesof phen-
ylephrine hydrochloride with return
of her oxygen saturation and vital
signs to normal. Perioperative med-
ications given to the patient prior to
the event included ketamine. halo-
thane, and midazolam but the
changes in vital signs seemed to co-
incide with placement of a latex
tourniquet on the patient's right
qrm. Subsequent skin testing veri-
hed a sensitivity to latex and the
patient also developed an urticarial
rash at the site of a latex-containing
nasal oxygen tubing used later in
her hospital course.

Two days later, after pretreatment
with Hr and Hz blockers and pred-
nisone, the patient was taken back
to a now "latex free" operating
room. Shortly after commencing in-
duction the patient again developed
bradycardia and hypotension. She
also developed wheezing and an ir-
regular, raised, red rash on her right
arrn. The anesthesia was reversed
and she was given intravenous epi-
nephrine, diphenhydramine, and
methylprednisolone with gradual
stabilization of her vital signs and
resolution of the symptoms. Her
record revealed that in addition to
propofol and thiopental, vecuron-
ium had been given immediately
before the patient developed ana-
phylaxis and coincided most closely
with the onset of her symptoms.
Three days later the patient was
found to be skin test positive to
vecuronium. She was tested to a
number of other anesthetic agents
as well (Table l) with positive skin
tests to atracurium and pancuron-
ium and negative skin tests to suc-
cinylcholine, thiopental. and pro-
pofol.
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Table 1. Results of Skin Testing with Anesthetic Agents

Drug Prick, wt/vol
1110.

Intradermal, wt/vol

1 / 10,000. I /  1 ,000"
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Revierv of the anesthesia record
from her first procedure shorved
that vecuronium was administered
just prior to development of that
episode of anaphylaxis. This rvas in_
advertently overlooked in the initial
assessment of the patient as the
anesthesia record had onlv a sn-rall
notation in the upper left corner.
"vec", an abbreviation for vecuron_
ium. This was not recognized as an
indication that this drug was given.
One week later the paiient inder_
went an uneventful shunting pro_
cedure using halothane, suJcinyl_
choline, and propofol.

DISCUSSION
Muscle relaxants are used exten_
sively during general anesthesia and
are a common cause of anaphylaxis
during operative procedúr.i..t-o.r
They have been identified as the
greatest of the identifiable causes of
intraoperative anaphylaxis by t lor_
cicki et al8 and responsible i-or the
majority of adverse reactions bv Bo_
ileau et al.' Their major actión rs
the intemrption of transmission of
the nerve impulse at the skeletal
neuromuscular junction and/or
autonomic ganglia.e Many of these
agents have histamine releasing
properties as well that can result in
hypotension, tachycardia, and other
symptoms.r0-r4 although it has been
shown that a physiologic response
may not occur despite increased
serum histamine levels.'5 These in_
creases in serum histamine com_
pound the issue when considering
muscle relaxants as a cause of ana_

phylaxis. These drugs also have a
different side eflect profile in chil-
dren compared with adults. The
malonty of '  reactions in chi ldren
have been observed locallv alone the
tract of the injected blood u.rr.i,o. ,t
with hypotension unusual and gen-
eralized skin rashes infrequeni in
th.ose younger than l0 years of age.r,
These f indings could be due to less
histamine being released or the
chi ld's end organs may simply be
Iess responsive.

The muscle relaxant causins an_
aphylaxis in our case has 

"been

shown to be a strong inhibitor of
histamine N-methyl--transferase.i8
Histamine N-methy[-transferase be_
longs to one of two-enzymafic path_
ways, methylation and oxidation,
responsible for histamine metabo_
lism and is the one present in the
greatest amount in humans.re,20
This inhibition by vecuronium is
noncompetitive with respect to his_
tamine in vitro meaning that high
histamine levels, such as those
occurring during an anaphylactic
reaction, will not overcome ihe in_
hibition.'8 The extent to which ve_
curonium will inhibit histamine N_
methyl-transferase activity and re_
duce histamine mehbolism in vivo
has not yet been established and the
rmportance of this potential addi_
tive effect in causing symptoms in
patients such as ouri who also ex_
hibit lgE-mediated reactions to this
drug is unknown.

It has been hrmly established that
skin testing is a valid, reproducible
method for establishing sensitivity

rng properties of these agents.e
N*  o f  the  ammonium ions  i r rc t r
in the ring srrucrure and rir; ' i lX
ence of a choline-l ikc si,Oe chairi in

pancuronium. al l  of  which havethe
N* of  the amnronium ions includd
in a ring. and negative in the other
drugs tested.

part tll. appare nl cross_reacti;in
seen with skin test ing betweer;; ;
cle relaxant drugs. In uiuo, 

-ihir

cross-reactir.,itv appears only to hof consequ.nóe bei,,veen d;rgr;.
Fjling the N* incorporared;ù:'
This correlat ion was seen in ouria.
t ient u,ho had posit ive skin tests to
vecuronlum. atracuroniunt, and

. Wheal & flare, mm.

The initial identification of later
as the etiology of the hemocÌr,namic
problems in our patient refleótedtlre
heightened awareness of latex as a
cause of anaphylaxis in patientr
with congenital spinal cord ànoma.
lies. This was particularly so because
of the time course of the chanee in
vitaì signs in relation to placeirenr
of the latex tourniquet reiìectingan
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apparent cause and effect relati
lhip. This is supporred by one repof
in the literature of iniraoperative
Iatex anaphylaxis and muscie relat.
ant, sensitivity.33 In this repoft, the
patient displayed selÈlimitèA nypo
tension following the initial 

-and

each incremental dose of atracu.
rium with no other adverse findin$
until anaphylaxis develope d after
the onset of the intraabdominal paf
of the procedure. The patient waJ
resuscitated and the procedure com.
pleted withour further difficul0
after the suryical team switched lo
vjnyl gloves. Subsequent iesting
showed positive skin tests to both
latex and atracurium. After the sec.
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ond episode of  anaphylaxis in our

oatient. a more detailed inspection

of the first anesthesia record showed

a rnore probable etiology of the an-

aphylar is wi th a sol id cause and
eilect relationship between the
rdminrstrat ion of  vecuronium and

onset of symptoms. Clinical hyper-

sensitivity to latex was also demon-
strated by the later development of
urt icar ia at  the s i te of  contact
of a latex containing nasal oxygen
canula.

CON{''LUSIONS
The recognition of the specihc cause
of anaphylaxis rests on observations
of clinical and pathologic features
associated with exposure to a for-
eign substance and demonstration
of specihc IgE against that agent.3a
Our case shows the importance of
this i,:mporal relationship. Specific
IgE-rrrediated sensitivity by itself is
not suflìcient evidence to implicate
a substance as being causative. Re-
liance on the known high preva-
lence of latex allergy in patients with
spinal cord anomalies plus a posi-
tive skin test is shortsighted and
could result in a tragic outcome for
patielts. All medications adminis-
tered during the perioperative
period must be considered as poten-
tial causes of anaphylaxis. Anes-
thesia records must be closely in-
spected and every notation explored
and investigated to prevent future
episodes of anaphylaxis.

RET ERENCES
l. Stoeltomg RL. Allergic reactions

dglng anesthesia. Anesth Analg
t983;62:341-56.

2. Nutter AF. Contact urticaria to rub-
ber. Br J Dermarol 1979:l0l:
597_8.

3. Keith PK, Dolovich J. Anaphylac-
t!c and anaphylactoid reactions in
tne perioperative period. Immunol
Allergy Clin N Am t992:t2:
67 I -90.

4. Fisher MM. The epidemiology of
anaesthetic anaphylactoid reactions
in Australia. Klin Wochenschr

-  1982;60  10 t7-20 .
). Langrehr D, Newton D. Agoston S.

Epidemiology of adverse ieactions

in anaesthesia in Germanv and the
Netherlands. Klin Wóchenschr
1 9 8 2 ; 6 0 :  l 0 l 0 -  1 6 .

6. laxenaire MC. Moneret-Vauaatrin
DA, Vervloet D. The French expe-
rience of anaphylactoid reactions.
Internl  Anaesth Cl in ics 1985:23:
I  45_60.

7. Boileau S, Hummer-Sigiel M,
Moeller R, et al. Re-assessment of
the respective risks of anaphylaxis
and histamine release due to difler-
ent anaesthetic drugs. Ann Fr
Anesth Reanim. 1985:4: 195-204.

8. Moscicki RA, Sockin SM. Corsello
BF, et al. Anaphylaxis during in-
duction of general anesthesia: Sub-
sequent evaluation and manage-
ment. J Allergy Clin Immunol
1990;86:32 5-32.

9. Bennett JE. Antimicrobial asenrs.
In: Gilman AG, Rall TW, Nie"s AS,
Taylor P, eds. Goodman and Gil-
man's the pharmacological basis of
therapeutics. New York: pergamon
Press, 1990:166-18.

10. Birnbaum J, Vervloef D. Allergy to
muscle relaxants. Clin Rev Allergy
199l :9:281-93.

I l. Scott RPF, Savarese JJ. Basta SJ. et
al. Atracurium: Clinical strategies
for preventing histamine release
and attenuating the hemodynamic
response. Br J Anaesth 1985:57:
550-3.

12. Basta SJ, Savarese JJ. Ali HH. et al.
Histamine releasing potencies of
atracurium, dimethyl tubocurarine
and tubocurarine. Br J Anaesth
I  98 3:5 5:  105-6.

13. Buckett WR, Frisk-Holmberg X.
The use of neuromuscular blocking
agents to investigate receptor struc-
ture requirements for histamine re-
lease. Br J Pharmcol 1970:40.
I  65-6 .

14. Paton WDM. Histamine release bv
compounds of simple chemical
structure. Pharm Rev 1957.9:
269-328.

15. Goudsouzian NG, Young ET, Moss
J, et al. Histamine release durine
the administration of atracuriurn oi
vecuronium in children. Br J An-
aesth I 986;58: 1229-33.

16. Niehtingale DA, Bush GH. A clin-
ical comparison between tubocurar-
ine and pancuronium. BrJ Anaesth
197 3:45:63-9.

17. Nightingale DA, Bush GH. Atra-
curium in paediatric anaesthesia. Br
J  Anaesth  1983:55 : l  l55 .

18. Futo J, Kupferberg JP, Moss J, et
al. Vecuronium inhibits histamine
N-methyltransferase. Anesthesiol-
ogy 1988;69:92-6.

19. Kapeller-Adler R. Histamine catab-
olism in vitro and in vivo. Fed Proc
1965..24:7 57 -65.

20. Snyder SH, Axelrod J. Tissue me-
tabolism of histamine-Crain vivo.
Fed Proc 1965.24:17 4-6.

21. Moneret-Vautrin DA, Laxenaire
MC, Widmer S. et al. Usefulness of
prick-tests in screening for muscle
relaxant anaphylaxis. Ann Fr
Anesth Reanim 1987,6:352-5.

22. Fisher MM. Intradermal tesring
after severe histamine reactions to
intravenous drugs used in anaes-
thesia. Anaesth Intens Care 1976;
4:97 -104.

23. Fisher MM. Intradermal testing in
the diagnosis of acute anaphylaxis
during anaesthesia-results of five
years experience. Anaesth Intensive
Care I 979:'7:58-61.

24. Vervloet D, Arnaud A, Vellieux P,
et al. Anaphylactic reactions to
muscle relaxants under general
anesthesia. J Allergy Clin Immunol
t979;63:348-53.

25. Didier A, Benzarti M, Senft M, et
al. Allergy to suxamethonium: per-
sisting abnormalities in skin tests,
specific IgE antibodies and leuco-
cyte histamine release. Clin Allergy
1987: l7:385-92.

26. Fisher MM. Intradermal testing
after anaphylactoid reaction to an-
aesthetic drugs: Practical aspects of
performance and interpretation.
Anaesth Intensive Care 1984;12:
tt5-20.

27. Galletly DC, Treuren BC. Anaphy-
lactoid reactions during anaes-
thesia: seven years experience of in-
tradermal testing. Anaesthesia
1985:40:329-33.

28. Leynadier F, Dry J. Anaphylaxis to
muscle-relaxant drugs: study of
cross-reactivity by skin tests. Int
Arch Allergy Appl Immunol l99l;
94:349-53.

29. Moneret-Vautrin DA, Gueant JL,
Kamel L, et al. Anaphylaxis to mus-
cle relaxants: Cross-sensitivity stud-
ied by radioimmunoassays com-
pared to intradermal tests in 34
cases. J Allergy Clin Immunol 1988;
82:745-52.

30. Harle DG, Baldo BA, Fisher MM.
Assays for, and cross-reactivities of,
IgE antibodies to the muscle relax-

voLuME 73, NOvEMBER. 1994 40'7



ants gallamine, decamethonium
ald succinylcholine (suxametho_
4u-). J Immunol Merhods l9g5;
78:293-305.

31. Harle DG, Baldo BA, Fisher MM.
Cross-reactivity of metocurine,
atracurium, vecuronium and faza_
dinium with IgE antibodies from
patients unexposed to these drugs
but alleryic to other myoneural

9loqF_ng drugs. Br J Anaesth l9g5;
57:1073-6.

32. Baldo BA, Fisher MM. Substituted
ammonium ions as allergenic deter_
minants in drug allergy. Nature
I983;306:2 62-4.

33. Roy CA, Barton CR. Intraoperative
latex anaphylaxis compounded by
atracurium sensitivity: a case re_
port. J Am Assoc Nur Anesth l99l:

59399-404.
34. Bochner BS, Lichtenstein I tr,r .

??!ígd: 
N Engr r Med reei;fr

;7:;i {';:r #,i ì ì !ífou' 
a it d r e s s e d to

Allergy & Immunologt.
WOMAC Arml; Medicol Center
Ft. Bragg, NC 28307-5000

=

Pr
Íei

a

lvl
Ja l ' f,y

Bac
TRA NSIENT H YPOGA M MAG LOBULINEM IA OF I N I.-A NCY

The incidence of transient hypogammaglobulinemia of inlancy over al0-year period in victoria. AuúraJia was"23 per million births; rhat ofproved and probable transient lrvpogammaglobutinemia of inlancy was 6lper million. Af,ter exclusion of íaen"tinauré"causes of hypogammaglobuli-nemia and children in whom the low.on".niàtions were associated withsevere illness there wele l5 patients less th;; ? years ol uÀé--*ith initialserum IgG concentrations leis than the fifth ceniile folloJed by secondmeasurements within the normal r-ange. The fifth centile foiigc concen-trat ions was 2.90 (0.. t  years), 1.45 (O 2"_0.6 V.uir l ,  2.02 (0.6_0.g years .2.10(0.8- r.0 years). and z.sz e/r ( l_2 years;. À;;th;; i; ;;;.;i i with singlelow IgG concentrations *ére classified as trauìng possi^ble transrent hypo-gammaglobulinemia of infancy.
of the l5 with proved transie.nt.hypogammaglobulinemia of inlanc y, l2had symptoms of atopy or food alrót'lv"or inioÎ.runce inctuoint .o* milkintolerance in 4., astrrma in 3, asthml and ecìema in 2 and asthma andimmediate food hypersensitivity in on.,-u;óì. dermatiiir 

""0 
allergicenteropathy due to cow milk 

-in 
one, ano erythroderma with greatlyelevated serum IgE in one. The three other pàtí"nir h;; g"rir;inrestinalsymptoms without evidence of atopy.

Twelve of, these l5 patients with iransient hypogammaglobulinemia ofinfancy also had serum _lgA concentrations that were also less than thefrfth centile; in four of thóse and one oiÀ.i IgA concentrations were lessthan the fifth centile when IgG concentrationi became normar. one IgMconcentration was ress than 1ne nnn centile both initiail1, unJ'*n.n theIgG concenrration became normal, u"o .i!t t-oth.r, huJigNi;oncentra_tions initially less rhan the 20th centile.
The authors have not found any association between transient hypogam-maglobulinemia of infancy and recurrent infectionr. rÀ. iiuniilnt hypo-gammaglobulinemia resolved within less than i4 ^onths in all but onepatient.
Three infants not judged to have hypogammaglobulinemia of infancyhad. brief periods..of hypògammaglobuíin.íriu of t.r, than 6 weeks associ-ated with severe illness.
The association.with atopy and food intolerance suggests allergen-in_duced gastrointesrinar inflammation may;;;; Ioss of IgG or transient

p99eu-maglobulinemia of infancy may cause allergy or food intoleranceln some patients.

-RMS
walker AM, Kemp As, Hilr DJ, Shelton MJ. Features of transient hypo_gammaglobulinemia in infants screened for immunological aunoi-alities.Arch Dis Child 1994:70:t g3_6.
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