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Prolonged recovery of acute kidney injury following

AngioJet rheolytic thrombectomy
Raymond E. Kennedy, MD,a Taylor Corsi, BS,b Daniel J. Ventarola, MD,a Saum A. Rahimi, MD,a and

William E. Beckerman, MD,a New Brunswick and Piscataway, NJ
ABSTRACT
AngioJet rheolytic thrombectomy, although a successful treatment modality for arterial thrombus removal and recan-
alization, has been shown to have increased rates of postoperative acute kidney injury (AKI) compared with other
methods of treatment for acute limb ischemia. The postinterventional course of AKI can differ markedly from patient to
patient, but typically resolves relatively quickly. Herein, we present a case of AKI secondary to AngioJet intervention that
demonstrates an exceedingly prolonged but ultimately recoverable course with conservative management and without
the need for renal replacement therapy. (J Vasc Surg Cases and Innovative Techniques 2021;7:226-9.)
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Acute kidney injury (AKI) in critically ill patients is often
extrarenal in etiology and characterized by the rapid loss
of kidney excretory function. Diagnosed by the accumu-
lation of nitrogen metabolism end products, oliguria, or
both, the pathogenesis of AKI secondary to extrarenal
events is still debated.1 Clinically, it is defined as an in-
crease in serum creatinine by 0.3 mg/dL or more within
48 hours, or an increase baseline creatinine by 1.5 times
or greater.2

Acute limb ischemia requires prompt diagnosis and
intervention for limb salvage owing to its associated mor-
tality rate of 15% to 20% and risk of limb loss. The TOPAS
and STILE trials have demonstrated lower rates of
required amputations and open surgical revasculariza-
tion using the current standard of treatment, catheter-
directed thrombolysis (CDT).3-5 Percutaneous mechani-
cal thrombectomy (PMT) for acute limb ischemia has
been implicated as an extrarenal cause of AKI with intra-
vascular hemolysis and subsequent oxidative damage to
the kidney as the suggested mechanism of injury.5-7

Combining CDT and PMT, AngioJet (Boston Scientific,
Marlborough, Mass) fragments and aspirates thrombus
using high-pressure infusion of thrombolytic with rheo-
lytic thrombectomy. This mechanism has been shown
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to remove up to 99% of thrombus and shorten hospital
stays compared with CDT alone, but can lead to hemoly-
sis with resultant postprocedural AKI.8 Although non-
thrombectomy-related AKI has been well-classified as
immediate, delayed, or nonrecoverable, few studies
have detailed the recovery response in AKI from rheolytic
thrombectomy.9-13 Herein, we detail a case of severe AKI
with prolonged resolution after AngioJet rheolytic
thrombectomy for acute-on-chronic lower extremity
ischemia secondary to in-stent thrombosis.

CASE REPORT
A 54-year-old man with a past medical history significant for

hypertension, coronary artery disease, prior stroke without resid-

ual deficit, deep venous thrombosis, peripheral arterial disease,

and active smoking presented for evaluation of severe lifestyle-

limiting and job-preclusive left leg claudication. He previously

underwent bare metal stent placement to the left common iliac

artery for thrombotic disease years prior at an outside institution.

The patient was compliant with optimized medical therapy

including aspirin 81 mg and apixaban 5 mg two times per day.

Clinical evaluation led to computed tomography angiography,

which revealed a flush occlusion of the left common iliac artery

likely secondary to in-stent restenosis with reconstitution of the

distal external iliac artery and patent infrainguinal vessels. Dur-

ing this presentation, the lesion was treated with a 7 � 39 mm

Viabahn VBX (W. L. Gore & Associates, Flagstaff, Ariz) covered

stent postdilated with a 10-mm balloon in the left common iliac

artery, with a kissing stent to the contralateral right common

iliac artery. Further stenting to the left external iliac artery was

performed with an 8 mm Innova stent (Boston Scientific)

(Fig 1, A, B).

He was discharged on apixaban and aspirin with complete res-

olution of symptoms and reported smoking cessation and

medication compliance in subsequent clinic appointments.

Six months postoperatively, he re-presented with severe left

lower extremity claudication that had progressed over 2months.

Thrombosis of aforementioned left iliac stents was suspected

with an ankle-brachial index of 0.78 (right) and 0.37 (left);
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Fig 1. A, Angiogram from initial presentation demonstrating flush occlusion of left common iliac artery inflow.
B, Angiogram demonstrating return of inline flow after left common and external iliac stenting.
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computed tomography angiography confirmed complete oc-

clusion of the left iliac system with reconstitution at the iliofe-

moral junction and three-vessel runoff distally.

Via ipsilateral femoral access, the occlusion was treated with

AngioJet Solent Proxi with tissue plasminogen activator (dose,

10 mg in 100 mL of 0.9% normal saline) in PowerPulse spray

and aspiration modes. Angiography (using 110 mL of half-

strength Optiray 320 contrast) demonstrated recanalization of

the prior stent with a residual in-stent lesion in the distal bare

metal stent that was not amenable to angioplasty or repeat

AngioJet likely owing to chronic laminated thrombus. A self-

expanding 8-mm Viabahn covered stent (W. L. Gore & Associ-

ates) excluded the aforementioned lesion (Fig 2, A, B).

While concluding AngioJet therapy, the patient developed

agitation, confusion, and progressively worsening bradycardia

(heart rate of 30 bpm) with hypotension. Owing to transient

asystole, cardiopulmonary resuscitation was instituted with a

rapid return of spontaneous circulation after two chest com-

pressions. The entirety of this episode lasted approximately 2mi-

nutes, during which he was intubated for airway protection. A

repeat angiogram showed no extravasation or other surgical

explanation for this episode. This event led to early termination

of the procedure (2.5-hour duration) and observation in the crit-

ical care unit. The patient was stabilized on norepinephrine

(5 mg/min), and immediate postoperative laboratory tests

revealed a serum creatinine of 1.5 mg/dL and AN estimated

glomerular filtration rate OF 49 (baseline creatinine, 0.8 mg/dL

[reference range, 0.5-1.4 mg/dL]; estimated glomerular filtration

rate >60 mL/min/1.73 m2 [reference value, $60 mL/min/

1.73 m2), initially thought to be due to transient hypotension

and contrast-induced nephropathy. The patient was extubated

on postoperative day 1 and weaned from all hemodynamic sup-

portive infusions. His lower extremity symptoms resolved,

although he disclosed he had not stopped smoking as previ-

ously reported.

The patient maintained adequate daily urine output despite

rising creatinine, which peaked at 6.2 mg/dL (glomerular filtra-

tion rate, 11 mL/min/1.73 m2; FeNa >1%) on postoperative day 8,

with similarly normal electrolytes. The nephrology service was
consulted for management of the nonoliguric AKI and he was

maintained on intravenous fluids and oral sodium bicarbonate

with daily laboratory monitoring. The creatinine eventually pla-

teaued and on postoperative day 10 he was discharged home

on therapeutic apixaban with outpatient follow-up and weekly

laboratory monitoring. Because his urine output and serum

electrolytes never became markedly abnormal, renal replace-

ment therapy was never initiated. Approximately 3.5 months

postoperatively, the patient’s creatinine remained within normal

limits (creatinine, 1.3 mg/dL; glomerular filtration rate, >60 mL/

min/1.73 m2) with no prolonged symptoms of renal failure

(Fig 3). He has now verifiably quit smoking and consented to

this report of his clinical course.

DISCUSSION
AngioJet for PMT has been associated with increased

postoperative AKI when compared with CDT, with one
study demonstrating a 2.46 times greater risk.14 Recovery
from AKI after AngioJet has been previously reported as
5 days; however, the literature suggests a variable dura-
tion ranging 25 days to more than 5 months.9-11 In one re-
ported case, no meaningful AKI recovery had been
achieved within 5 months, necessitating continued he-
modialysis.13 Our patient is one of few reported cases of
prolonged AKI after AngioJet intervention, with a 3.5-
month recovery of serum creatinine to within normal
limits and has not returned to his baseline level more
than 4 months post intervention.7,12,13 Our case was
complicated by multiple factors that may have exacer-
bated the AKI; however, the clinical contribution is un-
known given their brief duration.
Although acute tubular necrosis is a presumed mecha-

nism of injury common to the aforementioned cases of
AKI after AngioJet, patient presentation is variable. Pa-
tients displaying clinical signs of renal injury such as he-
maturia, hemoglobinuria, and oliguria have reportedly
recovered renal function in less than one-half the time
compared with our patient. Additionally, cases that re-
ported prolonged AKI recovery after AngioJet have all



Fig 2. A, Angiogram 6 months after the initial presentation demonstrating in-stent thrombosis of left common
and external iliac arteries. B, Angiogram after AngioJet and tissue plasminogen activator spray with Viabahn
stenting to left common iliac artery.

Fig 3. Patient creatinine after AngioJet intervention (day 0) with preoperative creatinine included (day e1).
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cited the necessity of hemodialysis. Interestingly, our pa-
tient’s creatinine peaked at 8.86 times greater than base-
line with pertinent negatives including proteinuria,
hematuria, and oliguria without requiring hemodialysis.
To our knowledge, our patient displayed the longest
known AKI recovery time after AngioJet thrombectomy
that did not require renal replacement therapy or have
disturbances in urine output/composition as reported
in previous cases. This case supports the role of observa-
tion by a multispecialty team in cases of substantially
prolonged recovery given continuously normal urine
output and electrolyte levels.

CONCLUSIONS
Our case contributes to the limited literature on the po-

tential prolongation and recovery of AKI after AngioJet
thrombectomy. It also suggests that clinical signs of renal
injury such as hematuria, hemoglobinuria, and oliguria
are not necessarily indicative of predicted length of
recovery.
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