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Abstract

Following its initial synthesis in 1876, methylene blue has been used 
in various clinical scenarios for diagnostic and treatment purposes. In 
general, its adverse effect profile is relatively limited. We present a 
22-year-old patient who experienced extravasation of methylene blue 
intended for intravenous administration during cystoscopy with retro-
grade pyelogram. The clinical uses of methylene blue are reviewed, 
risks and adverse effects associated with its administration discussed, 
and options reviewed for the treatment of inadvertent extravasation.
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Introduction

Methylene blue (methylthioninium chloride) is an organic 
chloride salt. It was originally synthesized in 1876 as an an-
iline-based dye for the textile industry. However, it was sub-
sequently identified as an agent that had potential for use in 
microscopy staining [1]. Observations of its selective staining 
and inactivation of microbial species led to the testing of ani-
line-based dyes as a topical antiseptic agent and for the treat-
ment of tropical diseases including malaria. Subsequently, it 
has been used clinically for a variety of indications including 
sentinel lymph node tracing, reversal of methemoglobinemia, 
and the treatment of postoperative vasoplegia and distributive 
shock [2-4]. Despite a long history of use in various clinical 
scenarios, the reported adverse effect profile of methylene blue 
remains limited. We present a 22-year-old patient who expe-
rienced extravasation of methylene blue intended for intrave-
nous (IV) administration during cystoscopy with retrograde 

pyelogram. The clinical uses of methylene blue are reviewed, 
risks and adverse effects associated with its administration dis-
cussed, and options reviewed for the treatment of inadvertent 
extravasation.

Case Report

Review of this case and presentation in this format followed 
the guidelines of the Institutional Review Board of Nation-
wide Children’s Hospital (Columbus, Ohio). The patient was a 
22-year-old male who presented for treatment of nephrolithia-
sis. The patient had a complex past medical history significant 
for myelomeningocele (MMC), solitary left kidney, chronic 
kidney disease, neurogenic bowel and bladder, recurrent uri-
nary tract infections, hydrocephalus with ventriculo-peritoneal 
shunt placement, and an indwelling suprapubic catheter after 
prior bladder reconstruction. He presented with an acute de-
terioration of renal function with concern for genito-urinary 
tract obstruction due to nephrolithiasis. Radiological imaging 
suggested distal ureteral obstruction with dilation of the ure-
ter in his solitary left ureter, necessitating urgent cystoscopy 
with retrograde left ureteral stent placement. Preoperative vital 
signs included a blood pressure of 142/74 mm Hg, pulse of 
126 beats/min, respirations of 20 breaths/min, oxygen satura-
tion of 97%, and a temperature of 37.1 °C (98.7 °F). Physical 
examination including cardiac, respiratory, and neurological 
evaluations was unremarkable. Preoperative and postoperative 
laboratory values are shown in Table 1. He was transported to 
the operating room and routine American Society of Anesthe-
siologists’ monitors were placed. Given the urgent nature of 
the procedure, his inadequate nil per os time, and the presence 
of lack of sensation to the perineum and lower extremities due 
to the MMC, the patient consented to proceed with procedural 
sedation in an attempt to avoid general anesthesia. Sedation 
was provided with IV midazolam (total of 4 mg administered 
in two doses) and IV fentanyl (total dose of 75 µg). Cystos-
copy proceeded without difficulty; however, the left ureteral 
orifice could not be identified. Visualization was difficult due 
to bladder trabeculations, chronic bladder inflammation, and 
the prior ureteral reimplantation procedure. To provide visuali-
zation of the ureteral orifice, methylene blue (ProvayBlue® 5 
mg/mL) was administered intravenously (initial dose of 5 mL 
or 25 mg IV). During administration, the patient complained 
of burning at the injection site; however, no infiltration or lo-
cal concerns were noted at the injection site. The IV infusion 
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continued to drip freely by gravity and systemic administration 
of methylene blue was confirmed by a spurious decrease in 
the oxygen saturation as measured by pulse oximetry. As the 
desired effect was not achieved with the first dose of meth-
ylene blue, second and third doses (12.5 mg or 2.5 mL IV) 
were administered for a total intraoperative dose of 50 mg IV. 
After approximately 1 h of attempting to identify the ureteral 
orifice, the decision was made to stop the procedure. Upon 
removal of the surgical drapes, the peripheral IV site was noted 
to be infiltrated. The left forearm was swollen and indurated. 
The peripheral IV was removed and a cannula was placed in 
the other arm. The affected arm and hand had a capillary refill 
of less than 3 s with intact pulses. There was painful swell-
ing with greenish-blue discoloration from the methylene blue 
infiltration in the area surrounding the previous IV cannula 
(Fig. 1). The vascular access team was consulted to provide 
treatment recommendations. Treatment options were further 
discussed with the pharmacy as methylene blue infiltration is 
encountered with extreme infrequency at our institution. The 
decision was made to locally infiltrate the subcutaneous tis-
sues with hyaluronidase followed by the placement of topical 
nitroglycerin paste. The remainder of the postoperative course 
was unremarkable. There was gradual resolution of the tissue 
swelling and discoloration of the left forearm over the ensur-
ing 48 h with no signs of tissue necrosis. There was a gradual 
decrease in the creatinine and blood urea nitrogen (BUN) back 
to baseline values of 1.5 - 1.8 and 25 - 35 mg/dL. The cause 

of the acute deterioration of renal function was determined to 
be urosepsis with acute on chronic renal insufficiency. The pa-
tient was discharged home without evidence of tissue or skin 
necrosis. Follow-up 3 months later reveals no residual damage 
to the forearm.

Discussion

The described case report outlines a unique and potentially 
unrecognized complication of methylene blue administration, 
tissue necrosis with inadvertent extravasation during IV ad-
ministration. Previously reported cases have focused on com-
plications of intentional administration of methylene blue for 
sentinel lymph node tracing in breast cancer patients or on 
extravasation occurring in the setting of continuous infusion 
of methylene blue. Here we have presented a case of inadvert-
ent extravasation during bolus administration. Despite a high 
therapeutic index with a limited adverse effect profile, the lit-
erature contains anecdotal evidence to suggest that significant 
tissue necrosis can occur with extravasation of methylene blue. 
As such, close attention to the IV access site is recommended 
during administration. Even with such precautions, extravasa-
tion can occur as was noted in our patient. When significant 
extravasation occurs, therapeutic interventions may be indi-
cated to prevent loss of limb.

The adverse effect profile of methylene blue is limited and 

Table 1.  Preoperative and Postoperative Laboratory Values

Preoperative Day of surgery POD 1 POD 2 Hospital discharge
BUN (mg/dL) 69 61 48 34 25 - 35
Creatinine (mg/dL) 3.68 2.31 1.9 1.47 1.5 - 1.8

BUN: blood urea nitrogen; POD: postoperative day.

Figure 1. Swelling around the intravenous cannula site on the left forearm with green/blue discoloration from the methylene blue 
extravasation in the area surrounding the site of the previous intravenous cannula (white arrow).
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consists of mild, non-generalized systemic signs and symp-
toms such as headache, nausea, vomiting, confusion, shortness 
of breath, and high blood pressure [5]. More serious albeit 
uncommon adverse effects include allergic reactions, hemoly-
sis, and serotonin syndrome through inhibition of monoamine 
oxidase [6, 7]. Blue-green discoloration of the urine, sweat, 
and stool also occur. Additionally, administration results in an 
abrupt and spurious decrease in the pulse oximeter reading [8].

There have also been rare reports of local effects includ-
ing erythema, ulceration, and tissue necrosis with inadvertent 
extravasation during IV administration or subcutaneous and 
intradermal injection for lymphatic mapping during oncologi-
cal surgery [9-13]. Various mechanisms have been proposed to 
explain the local tissue effects of methylene blue. As it inhibits 
the nitric oxide-mediated cGMP pathway, local vasoconstric-
tion of arterioles may occur resulting in tissue ischemia. Ad-
ditionally, methylene blue may have direct cytotoxic effects 
from the chemical itself, the low pH (3-4.5) or high osmolarity 
of the solution, or metabolism to formaldehyde and deamin-
ized oxide radicals. These toxic tissue effects have been de-
scribed regardless of the route of administration and the clini-
cal indication for methylene blue. The degree and the severity 
of the tissue necrosis are likely related to the concentration and 
volume of the extravasated methylene blue [14]. As was used 
in the patient, it is recommended to use a 0.5% solution with 
slow incremental administration.

When extravasation of irritant solutions occurs, treatment 
depends on the solution that is infiltrated and the impact on the 
extremity. The IV infusion should be stopped immediately to 
prevent ongoing infiltration and any residual medication aspi-
rated from the administration site. Constricting bands or tape 
should be removed from the involved extremity. The extremity 
should be elevated and distal perfusion assessed. In our pa-
tient, although infiltration and swelling were noted, there was 
no vascular compromise as capillary refill and pulses were 
intact. In cases with full-thickness skin necrosis compromis-
ing perfusion, manifesting as loss of peripheral pulses, or poor 
capillary refill, fasciotomy may be required [15, 16]. For less 
extensive infiltrations, local management is generally accept-
able. The use of specific antidotes such as phentolamine for 
vasoconstrictor agents (dopamine or norepinephrine) or non-
specific agents such as hyaluronidase or topical nitroglycerin 
may help restore perfusion. Hyaluronidase is postulated to 
break down hyaluronic acid, dispersing tissue planes thereby 
allowing for spread and dilution of the medication [17, 18]. 
Nitroglycerin forms nitric oxide free radicals, which activate 
guanylate cyclase increasing cGMP resulting in a local vasodi-
latory effect on peripheral veins and arterioles, diminishing the 
vasoconstrictive effects of methylene blue. Anecdotal experi-
ence has also proposed the use of liposuction to remove the 
medication from the subcutaneous tissues [13].

In conclusion, despite its relative safety in clinical prac-
tice, the extravasation of methylene blue during IV administra-
tion can result in local tissue reaction, ischemia, and necrosis. 
Although administration through a central venous catheter has 
been recommended, such a practice is not universally feasi-
ble. IV administration should occur only through a properly 
functioning and freely flowing peripheral IV catheter. The site 
should be monitored regularly during and after administration. 

The administration should stop promptly if there is pain on 
injection or concerns of extravasation.
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