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a b s t r a c t

We present a male patient who underwent a fluorescein sodium-guided brain tumor excision and expe-
rienced an anaphylactic reaction with severe hypotension and bradycardia. A 54-year-old, 70 kg man of
American Society of Anesthesiologists status II was seen with a history of glioma. In the 80th minute of
the operation, 20 mg/kg intravenous (i.v.) fluorescein sodium was injected after dural opening. A few
minutes later, the anaphylactic reaction was diagnosed. Surgery was ended and the patient was delivered
to the intensive care unit with intubation. Laboratory values were: immunoglobulin E, 332 U (upper limit
100 U); and elevated tryptase, 3.12 mg/dL. In view of the expanding use of fluorescein sodium in clinical
procedures, physicians should be alerted to this rare but life-threatening adverse event.

� 2010 Elsevier Ltd. All rights reserved.
1. Introduction

Fluorescein sodium and 5-aminolevulinic acid (5-ALA) are the
most common fluorescent dyes used in brain tumor surgery.1 There
are many reports of the effectiveness of fluorescence-guided gli-
oma surgery with fluorescein sodium, which is now becoming an
established operative technique.2 Fluorescein sodium can be used
for intraoperative visualization of tumour tissue.3,4 Fluorescent
dyes penetrate the tumor and blood–brain barrier (BBB)-damaged
areas, leading to more effective surgery. Shinoda et al.3 reported
that observation of fluorescence using a normal microscope, under
white light, was also possible without the need for a special filter
by intravenously injecting a double dose (20 mg/kg) of fluorescein
sodium. The dye is inexpensive, safe, and comparatively easy to
use, and does not require any additional equipment. However
intravenous (i.v.) fluorescein administration is not free of complica-
tions.5 We present a patient who underwent a fluorescein sodium-
guided brain tumor excision and experienced an anaphylactic reac-
tion with severe hypotension and bradycardia.
2. Case report

A 54-year-old man with American Society of Anesthesiologists
status II presented to our institution. He had a history of an intra-
cranial mass; a glioma located in the temporal lobe. In addition, he
ll rights reserved.
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had a history of arterial hypertension and was on telmisartan med-
ication. He had no drug, personal or family history of allergic
disease.

The patient was to undergo surgery for intracranial mass exci-
sion. Routine monitoring and radial artery catheterization were
performed in the operating room. Anesthesia was induced by i.v.
sodium thiopental (7 mg/kg), remifentanil (0.5 lg/kg [50 lg/mL])
and rocuronium bromide (0.6 mg/kg). Maintenance treatment in-
cluded i.v. remifentanil infusion (0.2 lg/kg) and 35% oxygen plus
65% air, as well as sevoflurane inhalation. In the 80th minute of
the operation, 20 mg/kg fluorescein sodium was injected i.v. after
dural opening. A few minutes later, severe hypotension with mild
bradycardia was observed.

The patient’s blood pressure decreased to 30/20 mmHg and his
pulse was 40 beats per minute. Widespread flushing was seen
over the arm. Thus, an anaphylactic reaction was diagnosed and
i.v. adrenaline (1 mg) and prednisolone (100 mg) were adminis-
tered. Atropine for bradycardia (1 mg) and colloid replacement
were then administered. Dopamine infusion (15 lg/kg per
minute) was started due to the continuation of hypotension.
His blood pressure increased initially to 70/40 mmHg and to
90/50 mmHg thereafter. Although the procedure was not com-
plete, surgery was discontinued and the patient was delivered
to the intensive care unit. Laboratory values before intensive care
were: immunoglobulin E (IgE), 332 U (upper limit 100 U); and
elevated tryptase, 3.12 mg/dL. His chest radiograph and electro-
cardiogram were unremarkable.

The patient recovered fully without any symptoms of late-
phase reaction. He was returned to the neurosurgical service with
a Glasgow coma scale of 15.
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3. Discussion

Anaphylaxis is a systemic reaction caused by antigen-specific
cross-linking of immunoglobulin E molecules on the surface of tis-
sue mast cells and peripheral blood basophils, which results in the
immediate release of potent mediators.

In our experience of fluorescein sodium administration to 121
patients, no adverse reactions occurred between 2003 and 2010.
There has been only one previous report of an allergic reaction in
a similar procedure,5 in which similar signs and laboratory findings
of increased IgE levels and tryptase were reported.

Most reports of allergic reactions due to fluorescein describe a
response during angiography of vitreoretinal pathologies. These
patients are generally reported to have mild allergic reactions6,7

rather than severe, life-threatening ones. However, the dose in vit-
reoretinal surgery is much lower than that used in glioma surgery.
Because we do not use a special surgical microscope, a high dose of
i.v. fluorescein sodium (20 mg/kg) is required after dural opening
at the craniotomy site.2,3

Our patient’s negative history of allergy, and his subsequent
anaphylactic reaction, point to the need for testing among a wider
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group of patients. It seems likely that many physicians are not fully
aware of the potential hazard of anaphylaxis resulting from the use
of fluorescein sodium, which led to life-threatening reactions in
both Tanahashi et al.’s previously reported patient5 and our patient
in the current report.
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