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KEYWORDS Summary The authors report a patient with a history of angina pectoris who devel-

Anaphylactic shock;
Heart failure;
Coronary hypoperfusion;
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oped anaphylactic shock that was complicated by a heart failure due to focal heart
ischaemia. Early coronary angiography confirmed the diagnosis of localised coronary
hypoperfusion. Intra aortic balloon counter pulsation succeeded in the restoration of
coronary blood flow and haemodynamic stability. The authors discuss the opportunity
of such treatment when a focal coronary hypoperfusion is diagnosed.
© 2006 Elsevier Ireland Ltd. All rights reserved.
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mplication statement

yocardial ischaemia and heart failure may compli-
ate anaphylactic shock. This case report confirms
hat, in cases of focal ischaemia, coronary angiog-
aphy should be performed early and intra aortic
alloon counter pulsation may be helpful for the
Please cite this article in press as: Yeguiayan JM, et al., Ana
counter pulsation for the treatment of heart failure, Resusci

reatment of the heart failure.

� A Spanish translated version of the summary of this
rticle appears as Appendix in the final online version at
0.1016/j.resuscitation.2006.07.011.
∗ Corresponding author. Tel.: +33 660954171.

E-mail address: jean-michel.yeguiayan@chu-dijon.fr
J.M. Yeguiayan).

h
a
s
o
s
i
e
p

300-9572/$ — see front matter © 2006 Elsevier Ireland Ltd. All right
oi:10.1016/j.resuscitation.2006.07.011
ntroduction

naphylactic shock under anaesthesia has
n incidence of 1/13,000 and may be life
hreatening,1 and associated heart failure has
een reported in patients with healthy or dis-
ased coronary arteries.2 The management of
eart failure in anaphylaxis and notably the
dvantages of intra aortic balloon counter pul-
ation are not well documented.2,3 We report
n a patient, who developed anaphylactic
phylactic shock: The advantages of intra aortic balloon
tation (2006), doi:10.1016/j.resuscitation.2006.07.011

hock complicated by cardiogenic shock, dur-
ng general anaesthesia, and, who was treated
ffectively by intra aortic balloon counter
ulsation.

s reserved.
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Case report

Mr B., 69 years old, was due for repair of a large
hernia on the linea alba. During the pre opera-
tive anaesthetic consultation, a history of sta-
ble angina, treated with amlodipine and aspirin
was mentioned. Three years earlier, the patient
had presented with unstable angina, which was
treated with the insertion of two stents, one in the
interventricular artery and the other in the right
coronary artery. No other problem was apparent
from questioning, notably no allergy problem, or
from clinical examination.

After premedication with hydroxizine (100 mg)
1 h before entering the operating room, and after
pre-oxygenation, anaesthesia was induced by intra-
venous injection of sufentanil (0.6 �g/kg), propofol
(2.5 mg/kg) and rocuronium (0.4 mg/kg). Three
minutes after induction of anaesthesia, major bron-
chospasm occured and manual ventilation of the
patient became difficult in spite of salbutamol via
the tracheal tube and inhalation of sevoflurane.
While the bronchospasm improved, the patient
developed bradycardia (40 b/min), hypotension
(systolic pressure 40 mmHg) and reduced expired
carbon dioxide (10 mmHg). Intravenous administra-
tion of adrenaline (epinephrine) followed by nor
adrenaline (norepinephrine) resulted in restora-
tion of blood pressure (systolic arterial pressure
between 110 and 130 mmHg) and heart rate (heart
rate around 90 b/min) but the patient remained
haemodynamically unstable.

The ECG monitor showed ST segment changes
and an electrocardiogram (ECG) showed a Pardee’s
wave in limb leads II, II and AVF (ST elevation of
more than 4 mm in each derivation), raising fears
of thrombosis of the right coronary artery. Ninety
minutes after the onset of the presumed anaphy-
lactic shock, coronary angiography was carried out.
This showed a stenosis (50%) proximal to the right
coronary stent, and severe hypoperfusion of this
area. Angioplasty was not considered to be indi-
cated and intra aortic balloon counter pulsation
was initiated. This allowed a stable haemodynamic
condition to be restored rapidly with improvement
of coronary perfusion, and the vasopressors were
gradually discontinued over a period of 6 h. The
patient was extubated 2 h after coronary angiog-
raphy and intra aortic balloon counter pulsation
was removed after 24 h. The subsequent progress
was uneventful. The plasma MB creatine phospho
kinase fraction showed a slight rise (63 ng/ml nor-
Please cite this article in press as: Yeguiayan JM, et al., Ana
counter pulsation for the treatment of heart failure, Resusci

mal values is <4 ng/ml) at 6 h. An ECG carried out
later revealed the appearance of a Q wave in the
inferior leads and cardiac ultrasound examination
showed hypokinesia in the same area. The ejec-
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ion fraction was comparable to the preoperative
alue.

The initial diagnosis of anaphylactic shock was
onfirmed by the plasma tryptase (1419 �g/l) and
istamine (>2000 nmol/l) levels, tested during the
cute phase, and allergy tests carried out later con-
rmed an allergy to rocuronium.

A few months later the patient was operated on
nder general anesthesia for repair of the hernia on
he linea alba and no complications were reported.

iscussion

he classic electrical signs of myocardial ischaemia
ay be present in cases of anaphylactic shock

nd rhythm disorders. It may be that amlodip-
ne treatment in the patient reduced the risk of
hythm disorders.4 However the action of the cal-
ium antagonist combined with the halogenated
nhalational anesthetics could have accentuated
he initial shock by increasing the vaso-paralysis
nduced by anaphylactic shock. The patient was in a
ery precarious haemodynamic condition, present-
ng not only with low arterial pressure, but also very
ow EtCO2 indicating a major drop in cardiac out-
ut. Diffuse signs of ischaemia are more frequent
n this context.

This report refers to a case of localized
schaemia in a patient in whom the ECG signs could
ave suggested previous thrombosis of the right
oronary artery. The low arterial pressure and con-
equent myocardial ischaemia combined with the
asoconstrictive action of the epinephrine could
xplain the appearance of the abnormal T waves
nd ST segment.5 Even in subjects without coronary
isease the administration of adrenaline results in
bnormal signs in the ST segment, suggestive of
eart failure.6

In anaphylactic shock the systematic vasoplegia
ay induce severe arterial hypotension. In addition

he mediators produced during the anaphylactic
eaction also have coronary artery constrictive
ffects. The combination of these two phenom-
na induces a major decrease in coronary perfusion
nd thus myocardial ischaemia.2 This ischaemia
ay be further accentuated by the associated

ypoxia due to the pulmonary effects of anaphy-
axis. The increase in airway pressure due to the
ronchospasm may also amplify the drop in coro-
ary perfusion pressure. It is then possible to
phylactic shock: The advantages of intra aortic balloon
tation (2006), doi:10.1016/j.resuscitation.2006.07.011

nderstand why specific ECG signs appear in rela-
ion to coronary pathology in a specific area. In
his context intra aortic balloon counter pulsa-
ion is appropriate for restoring coronary perfusion

dx.doi.org/10.1016/j.resuscitation.2006.07.011
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naphylactic shock and heart failure

y increasing the arterial pressure in the region
ffected.

onclusion

his clinical case highlights the advantages of car-
ying out early coronary angiography when acute
eart failure arises during anaphylactic shock,
ogether with intra aortic balloon counter pulsation
or the management of heart failure.
Please cite this article in press as: Yeguiayan JM, et al., Ana
counter pulsation for the treatment of heart failure, Resusci
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