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You never want to learn about a technique for the first time 
from an attorney. The first time I heard of provocative testing 
in bronchial artery embolization (BAE) was from a colleague 
who was being sued by a patient who had suffered the dev-
astating, but well-documented, complication of paraplegia 
due to spinal cord infarction. The physician was in deposition 
when the plaintiff’s attorney asked if he had tried injecting 
lidocaine into the bronchial artery before embolization, which 
would provoke a temporary paralysis and suggest that there 
is a communication with the anterior spinal artery. This tech-
nique is essentially unknown within interventional radiology, 
but provocative testing has both patient outcome and med-
icolegal implications, referenced in malpractice lawsuits in 
cases of paraplegia and permanent neurological dysfunction.

Bronchial artery embolization is the most effective treat-
ment for massive hemoptysis. The procedure is generally well 
tolerated and has success rates significantly higher than alter-
native treatments; however, it is not entirely risk free and one 
of the most feared adverse events of BAE is spinal cord infarc-
tion. The artery of Adamkiewicz typically has its origin off 
the aorta between T9 and T12, but in up to 5% of the popula-
tion, the anterior spinal artery and right bronchial artery can 
share a common origin (►Fig. 1). Serial angiography, the use 
of embolic particles greater than 350 µm, and superselective 
catheterization have been incorporated into the BAE tech-
nique to minimize the risk of anterior spinal cord infarction, 
but spinal cord infarction complications have not been elimi-
nated entirely.1,2 Case reports of paraplegia after BAE continue 
to be reported and retrospective review of BAE cases report 
an incidence of neurologic complications, generally self-lim-
ited weakness and paresthesias, in 4 to 6% of cases.3

The provocative testing technique as we know it today 
was first described in 1986 by Doppman et al (then called 
the “spinal Wada test”) who described the effects of lido-
caine and phenobarbital injected directly into the artery of 

Adamkiewicz on rhesus monkeys.4 When unable to iden-
tify the anterior spinal artery on angiography, the authors 
propose that infusion of phenobarbital or lidocaine could 
provoke transient paraplegia and suggest anastomotic con-
nection to the anterior spinal artery. Specific recommenda-
tions regarding medication, dose, and details of the technique 
were not made, but results seemed promising.

Since being described in 1986, no further large scale stud-
ies have been performed to evaluate the spinal Wada test. 
In our institutional review board exempt review of provoc-
ative testing in BAE, we found that the technique is not well 
known and is inconsistently mentioned even in review arti-
cles on BAE or bronchial artery anatomy. Provocative testing 
is more commonly used by neurointerventional radiology 
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Fig. 1 Selective angiogram of the right bronchial artery (black arrow) 
with anastomosis to the artery of Adamkiewicz with the typical “hair-
pin loop” appearance (white arrow).
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and neurosurgery in the treatment of cerebral and spinal 
arteriovenous malformations. The technique has a high neg-
ative predictive value and has a similar application in ruling 
out the risk of spinal cord infarction in BAE; proceeding with 
embolization in the setting of positive provocative testing 
has a high risk of spinal cord ischemia or infarction. Current 
practices suggest appropriate positioning of the microcathe-
ter and injecting between 2.5 and 10 mg of preservative-free 
1% lidocaine after super selective catheterization. With spi-
nal artery communication, the lidocaine should cause a tem-
porary lower extremity weakness or paralysis. The catheter 
can then be repositioned and provocative testing repeated to 
assess for continued communication with the spinal artery. If 
the catheter cannot be repositioned beyond the spinal artery 
anastomosis or sufficiently out of the range of reflux, the 
physician and patient should be aware that there is a pos-
sibility of spinal cord infarction with embolization, and the 
decision can be made to proceed or abort the procedure. As 
described in the radiology literature, the technique requires 
the patient to communicate the symptoms during the proce-
dure, but the use of somatosensory and motor evoked poten-
tials has been suggested as an objective means of gauging 
neurologic response.5

Awareness and appropriate use of provocative testing in 
BAE will have a positive impact on patient safety. Questions 
remain regarding optimal medication dose, gauging patient 
response, adequate patient selection, best practices, and 
patient outcomes when employing the technique. Further 

research and refinement of the technique is necessary, but 
although it is not well established, provocative testing in BAE 
is a safe, effective, and reversible method of assessing risk of 
spinal cord infarction.
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