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To the Editor:

The cause of anaphylaxis during general anaesthesia is often related
to muscle relaxants, and anaphylaxis due to rocuronium has often been
reported [1]. Sugammadex reverses the effects of steroidal neuromus-
cular blocking agents, and perioperative anaphylaxis associated with
sugammadex has also recently been reported [2]. However, anaphy-
laxis associated with the rocuronium-sugammadex complex has only
been reported in two cases to date [3,4]. On the other side, Kounis
syndrome is an acute coronary syndrome associated with allergic re-
sponse, classified as type I (coronary spasm) and as type II (coronary
thrombosis) [5].

We report here the case of a patient who developed shock on two
occasions after receiving sugammadex. Although coronary vasospasm
was initially diagnosed, the patient had Kounis syndrome associated
with anaphylaxis due to the rocuronium-sugammadex complex.

Written informed consent for publication was obtained from the
patient. A 46-year-old man had undergone laparoscopic partial ne-
phrectomy for renal carcinoma 2 years previously. Anaesthesia was
induced with propofol, remifentanil, and rocuronium. Anaesthesia was
maintained with propofol, remifentanil, and supplemental bolus fen-
tanyl and rocuronium. After surgery ended, the patient had received
sugammadex(4 mg/kg) and had then been extubated. About 2min
later, he had developed tachycardia (heart rate, 130 beats/min) and
hypotension (systolic blood pressure, 50 mmHg). An electrocardiogram
(ECG) had shown ST elevation in leads II, III, and aVf. No cutaneous
manifestations had been noted. He was diagnosed coronary vasospasm.

About 2 years later, open gastrectomy for gastric body cancer was
performed. Continuous infusion of nicorandil at 2mg/h was started
before inducing anaesthesia. Additional rocuronium was given in-
traoperatively as needed, surgery was completed without complica-
tions, then sugammadex (4 mg/kg) was administered. Generalized er-
ythema developed, so anaphylactic shock due to sugammadex was
suspected. Oxygen at 100%, fluid bolus therapy, and adrenaline at
100 pg intravenously followed by a 0.03-pug/kg/min continuous infu-
sion, were given. After 20 min, hemodynamic status stabilized. Blood
tests showed a significantly increased serum tryptase level of 22.2 ng/1
(normal: 1-15pg/1) at 1h post-event. Serum histamine level also in-
creased significantly to 1.74 ng/ml (normal: 0.15-1.23ng/ml) at 1h
post-event. Skin-prick tests for rocuronium, sugammadex, and the
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rocuronium-sugammadex complex were performed 12weeks after
surgery. First, a skin-prick test with histamine as a positive control
showed a positive reaction with a large wheal (6 X 6 mm) and itching
paresthesia. Next, testing was performed with rocuronium and su-
gammadex (each at 1:100 dilution, 1:10 dilution, and undiluted), with
all yielding negative results. Surprisingly, however, although testing for
the rocuronium-sugammadex complex was negative at the 1:100 dilu-
tion, results were positive with a 6 x 6 mm wheal and itching par-
esthesia at a 1:10 dilution.

The timing of the reaction initially suggested sugammadex as the
causative agent. Surprisingly, our patient developed anaphylactic re-
action associated with the rocuronium-sugammadex complex. How
exactly rocuronium-sugammadex complex formation can give rise to
immunological changes and allergenic behaviour thus remains con-
troversial [4]. On the other side, Kounis syndrome is an acute coronary
syndrome associated with allergic response, classified as type I (cor-
onary spasm) and as type II (coronary thrombosis) [5]. Mast cells play a
role in acute coronary syndrome associated with allergic response. We
concluded that the rocuronium-sugammadex complex caused the ana-
phylactic reaction. The coronary vasospasm that had occurred 2 years
previously had therefore probably been Kounis syndrome associated
with the rocuronium-sugammadex complex.
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