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ABSTRACT
Since 2011, indocyanine green (ICG) has been increasingly used in surgery as a diagnostic tool. Although allergic 
reactions to this fluorescent dye are considered rare, they can result in anaphylactic shock. We report the case of a 
33‑year‑old woman who developed anaphylaxis immediately after ICG administration during laparoscopic‑assisted high 
anterior resection. The patient was treated with intravenous adrenaline, and the surgery continued. Elevated plasma 
histamine and serum tryptase levels immediately after ICG administration and intradermal testing identified ICG as the 
causative agent. The frequency of ICG use is increasing, and anesthesiologists should recognize ICG as a prevalent 
perioperative allergen.
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Introduction

Indocyanine green (ICG) is a water‑soluble tricarbocyanine 
dye that has long been used for assessment of cardiac and 
liver functions and in ophthalmic surgery. In recent years, 
it has been increasingly used for intraoperative evaluation 
of revascularization and organ perfusion.[1,2] Although 
generally considered safe, ICG can occasionally cause 
serious adverse reactions[3]; however, more information 
is needed. We report a case of anaphylaxis following ICG 
administration under general anesthesia. The anaphylaxis 
was appropriately treated, and skin testing identified ICG 
as the causative agent. This case underscores the need 
for improved recognition of ICG as a potential cause of 
anaphylaxis.

Case Report

A 33‑year‑old, 50 kg woman with sigmoid colon cancer 
underwent laparoscopy‑assisted high anterior resection. 
Despite a childhood history of asthma, she had no known 
drug or food allergies. Owing to her asthma, corticosteroids 
were administered before injection of contrast media to 
prevent allergic reactions during computed tomography. 
The baseline parameters were normal. Written informed 
consent was obtained from the patient for publication of 
this case report.

In the operating room, we inserted an epidural catheter at 
Th12‑L1. General anesthesia was initiated using fentanyl, 
propofol, and rocuronium and maintained during surgery via 
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continuous infusion of propofol and remifentanil and epidural 
administration of 0.2% ropivacaine. Tracheal intubation was 
performed and was monitored via electrocardiography and 
pulse oximetry and by measuring noninvasive blood pressure 
and end‑tidal CO2 levels. A 22‑gauge radial artery catheter 
was inserted into left radial artery.

At the request of the surgeon, indocyanine green (ICG) 
(5 mg Diagnogreen; Daiichi Sankyo Co., Ltd, Tokyo, Japan) 
was administered intraoperatively to assess colonic 
perfusion. The dye was diluted in 2 mL sterile water and 
injected via a peripherally inserted central catheter. After 
the injection, the patient’s blood pressure dropped from 
97/61 to 40/27 mmHg, and her heart rate rose from 60 to 
111 beats/min. No mucocutaneous signs, changes in SpO2, 
or wheezing was observed. Despite administration of 10 mg 
ephedrine and 350 µg phenylephrine, the hypotension 
persisted. Intravenous adrenaline (100 µg) and adrenaline 
(0.03 µg/kg/min) and noradrenaline (0.02 µg/kg/min) were 
then administered, raising the systolic blood pressure 
from 40 to 95 mmHg. To prevent secondary allergic 
reactions, 100 mg hydrocortisone, 20 mg famotidine, and 
5 mg dexchlorpheniramine were administered. Within 
15 minutes, the patient’s blood pressure and heart rate 
had normalized to 167/90 mmHg and 87 beats/min, 
respectively [Figure 1]. The surgical procedure continued 
without further hypotension or the need for vasopressors 
or inotropes.

The tracheal tube was extubated in the operating room, and 
the patient was transferred to the high‑care unit. Ten minutes 
after ICG administration, the plasma histamine level was 
360 nmol/L. The serum tryptase levels were 40.2 µg/L at 2 h 
and 2.3 µg/L at 24 h after ICG administration.

Six weeks post surgery, skin prick and intradermal tests 
for ICG, rocuronium, and flomoxef were conducted. The 
skin prick test showed no positive drug reactions. In the 
intradermal test, ICG at a 1:10 dilution (0.25 mg/mL) but 
not a 1:100 or 1:1000 dilution produced a 7 mm wheal and 
a 27 mm area of erythema [Figure 2]. ICG was considered 
the possible cause of the intraoperative anaphylactic 
episode.

Discussion

Recognizing anaphylaxis in the perioperative period is 
challenging owing to factors such as concealed skin changes 
under sterile drapes and the inability of anesthetized 
patients to relate symptoms.[4] In our case, the patient 
exhibited no symptoms other than severe hypotension, 
which occurred shortly after ICG injection, leading to 
suspicion of anaphylaxis. The perioperative immediate 
hypersensitivity reaction score was 25.[5] Cases with scores 
greater than 21 are considered as almost certain to be 
an immediate hypersensitivity reaction, thus supporting 
our diagnosis. The elevation of the tryptase level greater 
than [2+ (1.2 × baseline tryptase)] and the plasma histamine 
level greater than 6.35 nmol/L supported the degranulation 
of mast cells and basophil.[5,6]

Intradermal testing identified ICG as the cause of the 
anaphylaxis. However, the interpretation of the results 
of this procedure is controversial. The possibility of false 
positive results cannot be excluded as the appropriate 
concentration of ICG for skin testing has not been 
established. Although all pharmaceutical agents used 
before the anaphylactic event should be tested,[7] this was 
not done in our case, leaving the possibility that drugs in 
addition to ICG may have contributed to the event. Basophil 
activation or nonspecific IgE tests could have provided a 

Figure 1:  The timeline displays heart  rate,  arterial  pressure,  and SpO2 
during drug administration. ABP = arterial blood pressure; HR = heart rate; 
EtCO2 = end-tidal carbon dioxide; SpO2 = percutaneous oxygen saturation; 
ICG = Indocyanine-green

Figure 2: Intradermal tests yielded a positive reaction (a 27 mm erythema) 
for ICG at a 1:10 dilution (0.25 mg/mL) and negative results for other drugs. 
The stock solutions for rocuronium, flomoxef, and  ICG were 10, 10, and 
2.5 mg/mL, respectively
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more definitive diagnosis[7]; however, our institution does 
not perform these tests.

The incidence of anaphylaxis induced by muscle relaxants 
and antibiotics, well‑known causes of perioperative allergies, 
is approximately 0.02% and 0.01–0.05%, respectively, and is 
comparable to that of ICG.[8,9] However, anesthesiologists are 
less aware of anaphylaxis due to ICG than to muscle relaxants, 
antibiotics, and antiseptics. Since 2011,[1] the use of ICG has 
increased, and a corresponding increase in the frequency of 
ICG‑associated anaphylaxis is anticipated. According to the 
Japanese Adverse Drug Reaction Report database maintained 
by the Pharmaceuticals and Medical Devices Agency, the 
number of anaphylaxis cases involving ICG has increased 
from 2 (2004–2010) to 20 (2011–2023).[10]

Our case of intraoperative anaphylaxis, later confirmed as 
ICG‑induced through skin testing, urges anesthesiologists 
to be vigilant about potential ICG allergies.
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