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Case Report: Isosulfan Blue–Related Anaphylaxis
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ABSTRACT  Anaphylaxis is an acute multisystem syndrome typically resulting from the sudden release of mast 
cell and basophil-derived mediators into the circulatory system. Isosulfan blue dye is a rare, but known, mediator of 
anaphylaxis with an incidence between 0.16% and 2% of cases. We report two cases of anaphylaxis attributed to the 
use of isosulfan blue dye in the intraoperative setting. Both of the patients we report had grade 3 anaphylactic reactions 
requiring vasopressors to correct significant hypotension. Both patients required overnight monitoring in the intensive 
care unit with the second patient also requiring continued vasopressor support.

 

INTRODUCTION
Anaphylaxis is an acute multisystem syndrome typically 
resulting from the sudden release of mast cell and basophil-
derived mediators into the circulatory system.1,2 Anaphylaxis 
applies to immunoglobulin E (IgE)-dependent mechanisms, 
which account for 60% of perioperative anaphylaxis,3 
non-IgE-dependent immunologic mechanisms, and non-
immunologic mechanisms.4,5 The incidence of anaphylaxis 
in general anesthesia is 1:1,250 to 1:18,600.6 The most 
common identifiable causes of perioperative anaphylaxis are 
antibiotics, blood products, chlorhexidine, neuromuscular 
blocking agents, sugammadex, hypnotic agents, opioids, 
colloids, and latex.7 Clinical signs and symptoms of ana-
phylaxis include pruritus, shortness of breath, hypotension, 
bronchospasm, laryngeal edema, tachycardia or bradycar-
dia, cyanosis/oxygen desaturation, and reduced or absent 
capnography tracing.8 Cardiovascular collapse is the first 
detected manifestation in up to 50% of cases.1,7 We present 
two cases of anaphylaxis attributed to the use of isosulfan 
blue dye in the intraoperative setting. These patients have 
provided written HIPAA authorization to publish these case
reports.

CASE REPORTS
The first case involved a 17-year-old female who was sched-
uled for melanoma excision from her right upper extremity 
with a sentinel lymph node biopsy. She had no history of drug 
allergies, and her past medical history was only significant 
for melanoma and acne vulgaris. Two hours before surgery, 
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four aliquots of 0.1 mL of 0.5 mCi technetium-99m-labeled 
sulfur colloid radiotracer were injected intradermally around 
the melanoma. One hour before surgery, she received pre-
medication as part of a multimodal, opioid-sparing analgesic 
approach to reduce intraoperative and postoperative analgesic 
requirements along with facilitating expedited recovery after 
surgery. The premedication included 400 mg of gabapentin, 
650 mg of oral acetaminophen, 100 mg of oral celecoxib, and 
20 mg of intravenous famotidine. The preoperative course was 
uneventful. Induction of anesthesia entailed intravenous injec-
tion of 100 mg of lidocaine, 100 μg of fentanyl, and 200 mg of 
propofol. Because of copious clear secretions in the patient’s 
mouth, her airway was thoroughly suctioned, and 0.1 mg 
of glycopyrrolate was intravenously administered. A laryn-
geal mask airway was then placed for airway support. Three 
minutes after induction of anesthesia, 2 g of cefazolin was 
administered intravenously in addition to 6 mg of dexametha-
sone for postoperative nausea and vomiting prophylaxis. Nine 
minutes after induction of anesthesia, 2 mL of isosulfan blue 
dye was intradermally injected in the four quadrants around 
the right upper arm melanoma and massaged for 5 minutes. 
Sixteen minutes after injection of isosulfan blue dye, a local 
anesthetic mixture consisting of 10 mL of 1% lidocaine with 
1:200,000 epinephrine and 10 mL of 0.25% bupivacaine with 
1:200,000 epinephrine was injected subcutaneously into the 
right axillary area. Eighteen minutes after injection of isosul-
fan blue dye, the patient became hypotensive to 60/35 mm 
Hg with a heart rate in the low 80s. Her blood pressure did 
not increase after three intravenous boluses of phenylephrine 
for a total of 800 μg over a 10-minute period. The anesthe-
sia provider notified the surgeon of the patient’s persistent 
hypotension and called for assistance from additional anesthe-
siologists. The anesthesia and surgical teams agreed to pause 
the surgery. The patient was noted to have swelling in her 
upper extremities, face, neck, and ears at that time. Over the 
next 15 minutes, the patient was treated with a 1.5-L bolus 
of Lactated Ringers, 1 g of intravenous calcium, 50 mg of 
intravenous diphenhydramine, 10 mg of intravenous dexam-
ethasone, two units of intravenous vasopressin, and 30 μg of 
intravenous epinephrine. While receiving the aforementioned 
treatments, the patient’s heart rate increased to a maximum 
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of 155 and plateaued in the 110s. The patient remained 
hypotensive to 60s-70s/30s-40s for a total of 20 minutes, 
but, eventually, these treatments increased the patient’s blood 
pressure to 150/90 with a heart rate in the low 100s. Oxy-
gen saturation, tidal volumes, and peak airway pressures 
were unchanged throughout the event. After a discussion 
between the anesthesia provider and the surgeon, there was 
an agreement to resume the surgery for two reasons: (1) The 
surgery was close to completion with the most stimulating 
portions of the surgery already finished and (2) the patient 
was hemodynamically stable with minimal concern for recur-
rence of hemodynamic compromise. The anesthesia provider 
was prepared with intravenous epinephrine boluses and an 
epinephrine infusion in case of recurrence of hypotension. 
Upon removal of the surgical drapes at the end of the case, 
diffuse total body swelling was noted. Postoperatively, while 
in the postanesthesia care unit, the patient’s blood pressure 
dropped to 65/40 mm Hg, and her heart rate decreased to 50. 
After 10 mg of intravenous ephedrine, 25 mg of intravenous 
diphenhydramine, and a 1.2-L bolus of Lactated Ringers, 
her blood pressure and heart rate normalized to 145/70 mm 
Hg and 70, respectively. Laboratory investigations postop-
eratively were unremarkable except for an elevated tryptase 
level of 13 μg mL−1 (normal <11 μg mL−1); slightly elevated 
white blood count and glucose; and slightly lower than normal 
CO2, total protein, albumin, and alkaline phosphatase. The 
patient had an uneventful overnight stay in the intensive care 
unit (ICU) where the diffuse swelling resolved and she had 
no further hypotensive episodes. She was discharged from the 
hospital the following day.

The second case involved a 62-year-old female who was 
scheduled for bilateral sentinel lymph node excision for breast 
cancer staging. She had no history of drug allergies, and her 
past medical history was significant for the aforementioned 
breast cancer along with osteosarcoma previously treated 
with chemotherapy and radiation, intermittent chemotherapy–
induced neuropathic pain in her distal extremities, depres-
sion, hypothyroidism, and brachial plexitis. The preoperative 
course was uneventful. Induction of anesthesia entailed intra-
venous injection of 50 μg of fentanyl, 50 mg of lidocaine, 
and 150 mg of propofol. A laryngeal mask airway was then 
placed for airway support. Three minutes after induction of 
anesthesia, 2 g of cefazolin was intravenously administered 
to the patient. Five minutes after induction of anesthesia, 3 
mL of isosulfan blue dye was injected subcutaneously into 
the patient’s right breast, deep into the areola. Immediately 
afterward, a local anesthetic mixture consisting of 10 mL of 
1% lidocaine with 1:200,000 epinephrine and 10 mL of 0.25% 
bupivacaine with 1:200,000 epinephrine was injected subcuta-
neously around the surgical field. Twenty-seven minutes after 
induction of anesthesia, the patient became hypotensive to 
57/38 mm Hg with a heart rate of 92. Her blood pressure 
did not increase after three intravenous boluses of phenyle-
phrine (600 μg over an 8-minute period). Surgery was paused 
at this time. The patient was treated with a 600-mL bolus of 

Lactated Ringers, 4 mg of intravenous dexamethasone, 50 mg 
of intravenous diphenhydramine, six units of intravenous 
vasopressin, 125 mg of intravenous methylprednisolone, 300 
μg of intravenous epinephrine, and an epinephrine infusion of 
10 μg min−1. While receiving these treatments, the patient’s 
heart rate stayed in the 90s to low 100s. The patient remained 
hypotensive to 60s-70s/40s-50s for a total of 40 minutes. After 
this time, the treatments increased the patient’s blood pressure 
to 95/65 mm Hg with a heart rate of 90. Oxygen saturation, 
tidal volumes, and peak airway pressures were unchanged 
throughout the event. After a discussion between the anes-
thesia provider and surgeon, it was decided to complete the 
surgery for several reasons: (1) This procedure was deemed 
time-sensitive in light of the patient’s (presumed) advanced 
cancer, and rescheduling the staging procedure would delay 
treatment and could worsen future recovery outcomes; (2) 
the surgery was close to completion; and (3) despite requir-
ing a low-dose epinephrine infusion, the anesthesia provider 
determined the patient was hemodynamically stable enough 
and they felt comfortable allowing the surgery to finish. Upon 
completion of the surgery, the patient was transported to the 
ICU with an epinephrine infusion running at 10 μg min−1 and 
remained hemodynamically stable. Laboratory investigations 
were not drawn. She remained on the epinephrine infusion in 
the ICU and had an uneventful overnight stay without addi-
tional hypotensive episodes. On the first postoperative day, 
she underwent a full cardiac workup, including a bedside 
echocardiogram, which did not reveal any significant abnor-
malities. She was discharged from the hospital later that day. 
Of note, this patient underwent another surgical procedure 
approximately 2 weeks later and received the same medi-
cations for induction of anesthesia and the same antibiotics. 
However, she did not receive isosulfan blue dye and did not 
have recurrence of anaphylaxis.

DISCUSSION
Numerous reports of anaphylactic reactions to isosulfan blue 
dye exist with the current estimated incidence between 0.16 
and 2% of cases.9–11 Mortality secondary to anaphylactic 
reactions to isosulfan blue dye is exceedingly rare and has 
not been demonstrated in several studies.9–11 However, mor-
tality estimates because of perioperative anaphylaxis range 
from 1.4% to 6%, with another 2% of patients surviving with 
anoxic cerebral injury.12 Three grades of allergic reactions 
to isosulfan blue dye have been described. Grade 1 reac-
tions only involve skin symptoms such as urticaria, pruritus, 
hives, or a generalized rash. Grade 2 reactions include tran-
sient hypotension (defined as systolic blood pressure > 70) 
not requiring vasopressor support. Grade 3 reactions include 
hypotension (systolic blood pressure < 70) requiring vaso-
pressor support.11 In our two reported cases, both patients had 
grade 3 reactions because of the significant hypotension they 
experienced and the need for vasopressors. Although the lit-
erature reports severe (i.e., grade 3) anaphylactic reactions to 
isosulfan blue dye, milder allergic reactions likely occur more 
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frequently than the reported 0.16%-2% range.13 Regardless, 
routine pretreatment for patients receiving isosulfan blue dye 
is not currently standard practice.14 However, some studies 
have suggested pretreatment with steroids or antihistamines 
or even skin testing before the procedure, particularly for 
high-risk patients with allergies similar to isosulfan blue dye 
or a history of asthma.13 The decision to pretreat or per-
form skin testing before surgery is further complicated by 
the fact that the pathophysiology of these adverse reactions 
is not well defined. The release of basophil-derived media-
tors from mast cells that drive these adverse reactions can 
be IgE immune–mediated, non-IgE (IgG or IgM) immune–
mediated, or due to direct activation of mast cells.15 Non-
IgE-mediated and direct activation of mast cells are termed 
pseudo-allergic reactions and prevented by pretreatment with 
steroids or antihistamines.15 IgE-mediated mast cell degranu-
lation is the mechanism behind true anaphylactic reactions,15 
and currently, there are no studies demonstrating effective 
pretreatments in humans.

It is often difficult to identify a causative agent for peri-
operative anaphylaxis as there is no definitive test to prove 
or disprove anaphylaxis. In one study, a causative agent was 
discovered in only 24% of patients with the most common 
culprit being antibiotics, particularly cefazolin.15 Skin test-
ing has been described but is limited by the simultaneous 
administration of multiple different drugs in the intraopera-
tive setting, making it difficult to determine which drug(s) to 
test, along with allergists often lacking familiarity with these 
drugs.16 Tryptase levels have also been described, but their 
collection after an allergic reaction is time-sensitive and the 
lack of a baseline value significantly decreases their sensi-
tivity.16 Even when patients who experienced perioperative 
anaphylaxis undergo subsequent anesthesia, the overwhelm-
ing majority do not have another perioperative allergic reac-
tion.15 In the first case, isosulfan blue was the presumed cause 
of the patient’s anaphylactic reaction because of the close 
temporal relationship between subcutaneous injection of iso-
sulfan blue and onset of hemodynamic instability. However, 
the authors recognize the possibility of cefazolin (or another 
medication administered either during induction of anesthe-
sia or at the beginning of the surgery) serving as the inciting 
factor for anaphylaxis, particularly because of the higher 
incidence of anaphylaxis associated with these other medi-
cations, especially cefazolin, and the similar close temporal 
relationship between their administration and onset of hemo-
dynamic instability. In the second case, isosulfan blue was 
the presumed cause of the patient’s anaphylaxis for similar 
reasons as the first case in addition to the lack of intraop-
erative anaphylaxis experienced by the patient 2 weeks later 
during a surgery in which she received the same medications, 
including cefazolin, except isosulfan blue. Yet, as previously 
mentioned, some patients who experience perioperative ana-
phylaxis do not experience anaphylaxis again when exposed 
to the same inciting medication. The authors again recognize 

the possibility of cefazolin or another medication adminis-
tered around the same time frame as isosulfan blue serving 
as the causative agent of anaphylaxis.

A high index of suspicion is required to quickly iden-
tify and treat anaphylaxis while under general anesthesia as 
the presenting symptoms may include cardiovascular col-
lapse, hypotension, bronchospasm, tachycardia, and laryn-
geal edema.12 In both of the cases reported, hypotension 
was the initial presenting sign with total body swelling and 
tachycardia also noted in the first patient. Both patients had 
no noticeable respiratory symptoms or signs. The differ-
ential diagnosis can be broad and include other causes of 
these cardiorespiratory symptoms. Cardiovascular collapse 
may be caused by hemorrhage, cardiogenic shock, arrhyth-
mias, sympathectomy from neuraxial anesthesia, local anes-
thetic systemic toxicity, sepsis, and venous air embolism. 
Hypoxia, increased airway pressures, and ventilation difficul-
ties may be caused by acute asthma exacerbation, aspiration, 
malignant hyperthermia, pulmonary embolism, pulmonary 
edema, pneumothorax, and transfusion-related acute lung 
injury. Early recognition of the signs of anaphylaxis in the 
intraoperative setting and prompt initiation of treatment are 
crucial to achieve better outcomes.17 The suggested initial 
and secondary steps for the management of anaphylaxis while 
under general anesthesia can be seen in Table I.18

In both cases, although anaphylaxis was not the clear 
diagnosis initially, the hypotension was treated promptly and 
aggressively. Once the patient is stable, a discussion with the 
surgeon is recommended to determine if it is necessary to con-
tinue with the procedure and postoperative disposition. The 

TABLE I. Initial Management of Anaphylaxis During General 
Anesthesia

Initial therapy
• Stop administration of antigen
• Maintain airway and administer 100% O2
• Discontinue all anesthetic agents
• Start intravascular volume expansion (2-4 L of crystalloid/colloid 

with hypotension)
• Give epinephrine (5-10 μg intravenous bolus with hypotension, 

titrate as needed; 0.1-1.0 mg intravenous with cardiovascular 
collapse)

Secondary treatment
• Antihistamines (0.5-1 mg kg−1 diphenhydramine)
• Catecholamine infusions (starting doses: epinephrine

4-8 μg min−1, norepinephrine 4-8 μg min−1, or isoproterenol 
0.5-1 μg min−1 as an infusion, titrated to desired effects)

• Bronchodilators: inhaled albuterol, terbutaline, and/or 
anticholinergic agents with persistent bronchospasm)

• Corticosteroids (0.25-1 g hydrocortisone; alternatively, 1-2 g 
methylprednisolone)

• Sodium bicarbonate (0.5-1 mEq kg−1 with persistent hypotension 
or acidosis)

• Airway evaluation (before extubation)
• Refractory shock: vasopressin and additional monitor-

ing/echocardiography
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decision to continue the procedure is typically determined by 
weighing the severity of the anaphylactic reaction and the 
patient’s condition against the urgency of the procedure.3,19 
The surgeries in both reported cases were paused after discus-
sion with the surgeon but allowed to proceed once hemody-
namic stability was achieved. Disposition typically includes 
close monitoring for 24-48 hours, depending on the severity of 
the reaction and the patient’s recovery course.3 In our cases, 
the first patient was admitted to the ICU overnight because 
of concern for recurrence of hypotension as evidenced in the 
postanesthesia care unit. The second patient was admitted to 
the ICU because of the need for continued vasopressor sup-
port. Ultimately, both patients experienced good outcomes as 
a result of the decisive actions of the anesthesia providers and 
the effective communication among the perioperative teams.
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