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Case report

Anaphylactic shock perioperative to patent blue dye
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Unexpected outcome (positive or negative) including adverse drug reactions
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Summary
Patent blue is one of the most used dyes for the 
identification of sentinel lymph nodes in breast cancer. 
This report describes a case of an anaphylactic shock 
reaction to patent blue dye in a patient with cross-
reactivity to methylene blue. Therefore, after allergy 
confirmation, the operation was repeated avoiding blue 
dye and an alternative labelling technique with 99mTc 
albumin nanocolloids was used.

Background
Although neuromuscular blocking drugs, latex and 
antibiotics are the agents most frequently involved 
in perioperative hypersensitivity reactions,1 there 
are other more emerging causative agents.

Patent blue is a synthetic triphenylmethane blue 
dye, widely used in sentinel lymph node (SLN) 
biopsy in breast cancer, malignant melanoma and 
other malignancies.2 3 Its increasing use has led to 
the occurrence of allergic reactions,4 with features 
suggestive of IgE-mediated hypersensitivity. There 
are different degrees for immediate hypersensitivity 
reactions to patent blue described due to severity 
and their frequency as: grade 1 (69–87%): urti-
caria, pruritus, blue wheals and generalised rash; 
grade 2 (3.2–8%): transient hypotension (systolic 
blood pressure <70 mm Hg) with no need for vaso-
pressors and/or bronchospasm/laryngospasm; grade 
3 (1.1%): severe cardiovascular collapse with need 
for vasopressors and/or interruption of the planned 
procedure and/or hospitalization in intensive care; 
and  grade 4 (<1%): respiratory or cardiorespira-
tory failure.5 Patent blue may also be referred as 
acid blue 3, disulfide blue and E131 when used as a 
food additive as a food colouring.3 6

Case presentation
We report a 54-year-old  woman with ductal carci-
noma in situ of the left breast, proposed for SLN and 
mastectomy, followed by reconstruction. The patient 
had a history of rhinitis, lactose intolerance and oflox-
acin photosensitivity. After anaesthetic induction and 
5 min after subcutaneous administration of 1 mL of 
blue patent (Guerbet, Sulzbach/Taunus, Germany), 
she presented with  desaturation, tachycardia, hypo-
tension, bluish skin eruption and cervical oedema. 
The other drugs administered up to the moment of 
the reaction were cefazolin, midazolam, fentanyl, 
propofol and rocuronium. The patient remained 
in hypotension for about 40 min and received treat-
ment with intramuscular epinephrine and intravenous 
hydrocortisone, clemastine, ranitidine, ringer lactate 
and physiological serum. Surgical intervention was 

not performed, and the patient needed hospitalisation 
at the intensive care unit for treatment, having as addi-
tional complication a pneumothorax, probably iatro-
genic, maybe due to a difficult orotracheal intubation, 
described in the surgical report. No tryptase assay 
was done. She had two previous surgeries, without 
complications. No prior medical contact with patent 
blue. She was next referred to our Allergy Department 
for study.

Investigations
At the Allergy Department, we performed 10 
weeks later skin prick tests (SPT) and intradermal 
skin tests (IDT) with latex, rocuronium, cefazolin, 
propofol, fentanyl, midazolam, chlorhexidine and 
patent blue. We also tested, alternatively, SPT and 
IDT with methylene blue.

Differential diagnosis
The hypotheses of latex allergy, neuromuscular 
relaxant, cefazolin, propofol, midazolam and 
fentanyl were excluded by both negative SPT and 
IDT, according to non-irritating concentrations 
described in the literature. Also chlorhexidine was 
tested which was negative on SPT and IDT.

Figure 1  Skin prick tests and intradermal tests. The 
cutaneous positive reactions marked with red arrows 
is visible: (A) prick test with patent blue dye and (B) 
intradermal test with methylene blue. The blue arrows 
illustrate the negative cutaneous tests: (C) skin prick 
test to methylene blue; (D) prick and intradermal test 
with rocuronium and (E) prick and intradermal tests with 
chlorhexidine.
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The patent  blue(Patentblau V 25 mg/mL, Guerbet) showed 
positive at SPT at a dilution of 1:1 (figure 1), and we did not 
perform IDT with patent blue.

Methylene blue was also positive in the IDT only (dilution of 
1:100), confirming an IgE-mediated mechanism in both dyes.

Outcome and follow-up
The patient was reoperated without the use of blue dyes and 
with all the other drugs used in the first surgery, without inter-
currences. For SLN, lymphoscintigraphy was performed with 
99mTc albumin nanocolloids.

Discussion
The cascade of the presented symptoms left no doubt that it was 
an anaphylactic reaction with shock; however, tryptase assay was 
not performed.

Allergic reactions to patent blue are rare but, when they occur, 
cases of anaphylaxis are common.5 7 In a multicentre retrospec-
tive study, Krishna et al8 reported patent blue dye as a culprit of 
anaphylaxis reaction in 5%–6% of cases in general anaesthesia 
procedures. Investigating the culprit and obtaining therapeutic 
alternatives is essential in perioperative anaphylaxis. Skin tests 

with patent blue were useful to confirm the diagnosis of allergy 
to this dye, as well as the timing of the reaction and its clinical 
complains. The immediate reaction, underlying specific IgE to 
patent blue, was also proposed by Woehrl et al.9 In this case we 
did not perform ELISA test. Even though methylene blue was 
positive in the IDT only, we can predict an IgE-mediated mech-
anism in both dyes.

Although structurally distinct, cross-reactivity was observed 
between the methylene blue and the blue patent. Basophil acti-
vation test has been useful in the diagnosis of blue patent allergy 
and on searching for safe alternative.10 In this case the methylene 
blue test, as a therapeutic alternative, was also important to iden-
tify a probable cross-reactivity between the two dyes that made it 
impossible to use it in the following surgery.

This patient had never contacted bluish contrast before. 
However, it is known that this dye may appear, in trace amounts, 
in some foods, which could explain a previous sensitisation.2 11 12
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Patient’s perspective

I have to admit that I always presented a very apprehensive 
posture during the skin tests procedures. I underwent two 
surgeries in the past without any complications and this 
particular episode was the source of many doubts and anxiety, 
considering that the mastectomy surgery should not be delayed 
for much longer.

After finding the culprit and the accomplishment of the 
surgery with alternative nanocolloids I became much more 
relieved and grateful.

Learning points

►► All the drugs and antiseptics used in surgery, including latex, 
should be investigated in an anaphylactic reaction work-up 
study.

►► Even with a positive result for one culprit, the remaining 
drugs used should be excluded, at risk of a new allergic 
reaction, possibly of greater severity.

►► Searching for alternative is of utmost importance both to 
solve the patient’s problem and to assist the remaining 
clinicians in the approach and therapeutic options of the 
patient.

►► Even underlying a severe allergic reaction, surgery could be 
performed again without complications, and an alternative 
option was given to the patient.

►► No data are known about the possible eviction measures of 
future contacts, besides the surgical context.
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