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To the Editor,

We read the letter to the editor with great interest.1 “This study suggested that 
the AnjioJet rheolytic thrombectomy (ART) system might be considered in the 
treatment of PE patients despite the black box warning,” as said by the author. 
Moreover, the author concluded that “given the difficulties in treating patients 
with PE, furthermore reliance on imaging surrogates, such as right ventri-
cle (RV) to left ventricle (LV) diameter ratio and thrombus volume reduction, 
failed to recognize the multifactorial pathophysiology of PE and might pro-
vide an incomplete assessment for treatment benefit,” and “proximal throm-
bus volume reduction as measured, by standard thorax CT did not account 
for distal pulmonary artery perfusion and the impact of hypoxemia and cir-
culating pulmonary vasoconstrictors on pulmonary vascular resistance and  
RV pressure overload.” However, the selected surrogates in our study2 have 
been uniformly adopted measures for quantifying the benefit from percuta-
neous PE treatments before approval of all catheter-directed thrombectomy 
(CDT) systems.

On the basis of the 7-year experience with ART in patients with PE, we agree 
with the author of this letter in that the ART system requires the technical skill 
of the operator during selective cannulation along the occluded pulmonary 
artery branches, and a teamwork experience against some peri- or post-pro-
cedural complications due to massive thrombolysis within seconds resulting in 
adenosine releases, local hyperthermia and hemolysis for very short-term peri-
ods, and hemoglobinuria resulting in renal tubular injury. These issues related to 
fragmentation and aspiration sequences of ART differ this system from other 
CDT methods which may be considered as more user-friendly by beginners of 
percutaneous PE treatments. The ART system seems to be more appropriate 
than CDT methods in circumstances of high-bleeding risk after the early post-
operative period following major surgery, active bleeding such as gastrointesti-
nal bleeding from esophageal varices or other sources, intracranial hemorrhage 
or tumors, which have been considered as absolute or relative contraindica-
tions for any PE treatments including thrombolytics. All the ART catheters used 
in our treatments were 6 Fr in size, and upsizing to 8 Fr was not needed. In the 
absence of any sign consistent with failure in the selected treatment, we rou-
tinely preferred to acquire chest CT images 3-4 days after the index proce-
dures. The state-of-art in the ART treatment should include renal protection 
with careful and individualized saline hydration against burden from massive 
hemoglobinuria and angiographic contrast material, and the potential guilty for post- 
procedural nephropathy does not matter in case of appropriate diuresis up to 
4-5 L for first 24-hour period.

The significant and clinically relevant improvements in the measures of pulmo-
nary arterial thrombotic burden, RV strain, and hemodynamics with accept-
able rates of acute renal failure, major and minor bleeding, and mortality rates 
in a mixed population including high- or intermediate-high-risk PE patients 
having multiple co-morbidities precluding the systemic full-dose or low-dose 
adjuvant thrombolytic treatments should be regarded as convincing evidence 
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for ART in certain circumstances. Only aging seemed to 
increase the risk of renal injury while baseline high-risk 
status translated to in-hospital and long-term mortality 
risks.

Finally, we would like to thank for this letter stimulating a 
seminal discussion.
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