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Purpose. To describe the treatment of renal artery thrombosis with ultrasound-accelerated thrombolysis and discuss the
management of prolonged renal ischemia. Case. A 76-year-old patient with a single functional kidney, mild chronic renal
impairment, and a recent history of endovascular repair of a thoracoabdominal aneurysm with an aortic branch graft presented with
acute flank pain, anuria, and renal failure. The side branch from the aortic stent graft to his single, right, functional kidney appeared
to be completely thrombosed. Symptoms had started after cessation of oral anticoagulants because of a planned mastectomy for
breast cancer. After identification of the occlusion, ultrasound-accelerated thrombolysis was started 19 hours after the onset of
anuria. Angiography, 4 hours after beginning of therapy, already showed partial dissolution of the thrombus and angiographic
control after 18 hours showed complete patency of the renal artery side branch. Despite a long period of ischemia, renal function
was completely recovered. Conclusion. In patients with acute renal ischemia due to thrombosis of the renal artery, complete recovery

of function can be achieved with ultrasound-accelerated thrombolysis, even after prolonged periods of ischemia.

1. Introduction

Acute occlusion of the renal artery requires instant diagnosis
and revascularisation because prolonged ischemia can cause
irreversible renal dysfunction [1, 2]. A number of reports have
tried to identify patients who could benefit from revascular-
isation [3-11]. Several cases have been published describing
successful revascularisation by endovascular therapy [1, 3, 7,
10, 11].

To our knowledge, this is the first case describing the use
of catheter-directed ultrasound-accelerated thrombolysis for
treatment of acute renal failure caused by thrombosis of a
renal artery. The clinical course will be presented and the
indication for revascularisation after prolonged periods of
renal ischemia will be discussed.

2. Case Report

A 76-year-old man with a medical history of hypertension,
atrial fibrillation, type 2 diabetes mellitus, and mild chronic
renal impairment with a single functional kidney was referred
to our hospital because of a Crawford type 3 thoracoab-
dominal aneurysm with a diameter of 6.4 cm. There was a
preexisting occlusion of the left renal artery. Baseline serum
creatinine was 1.81 mg/dL. The estimated glomerular filtration
rate (eGFR) using the modified diet and renal disease study
equation (MDRD) was 37 mL/min/1.73 m?.

Endovascular repair was performed with an aortic branch
graft including side branches for the celiac trunk, superior
mesenteric artery (SMA), and the right renal artery. Covered
stents were placed through the side branches in the target
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FIGURE 1: Postoperative CTA showing adequate position of the
aortic branch graft with patent side branch in the right renal artery
(arrow).

vessels and these were relined with nitinol self-expanding
stents. The procedure was complicated by diplopia caused by
occipital infarction, despite intraoperative heparinisation and
immediate postoperative readministration of anticoagulant
therapy (coumarin and clopidogrel). Postoperative serum
creatinine remained unchanged. Three weeks after surgery,
clopidogrel was discontinued because of side effects. Follow-
up CT-angiography 6 weeks after discharge showed adequate
position of the aortic branch graft (Figure 1), patency of the
visceral side branches, and target vessels without kinking of
the (covered) stents. However, a mass in the left mamma
was found. Additional diagnostic tests showed an invasive
ductal carcinoma. Subsequently the patient was planned for
mastectomy with sentinel node procedure. Anticoagulant
therapy was discontinued 3 days before surgery. Upon admis-
sion for the planned surgery, the patient reported anuria
for approximately 12 hours and right flank pain that had
started early that morning. Blood test showed an increase
in serum creatinine to 5.37 mg/dL. Ultrasound investigation
showed an occlusion of the stents in the right renal artery side
branch and minimal venous flow suggesting acute ischemic
kidney injury. The side branches to the celiac trunk and
SMA were patent without presence of thrombus. Systemic
heparinisation was started immediately and the mastectomy
was cancelled. Angiography was performed via left brachial
access and occlusion of the right renal artery side branch was
confirmed (Figure 2(a)). Via direct transcatheter injection,
a single bolus of 250.000 IE urokinase was administered
into the right renal side branch and an EKOS thrombolysis
catheter (EKOS Endowave system; EKOS Corporation, Both-
ell, WA, USA) with a working length of 6 cm was placed in
the occluded renal side branch (Figure 2(b)). Intra-arterial
infusion with 100.000 IU/h of urokinase was started together
with 10.000 IU/24 h of heparin via the side port of the sheath.
Thrombolysis was started 19 hours after the beginning of
anuria. Angiographic control 4 hours later showed some
dissolution of the thrombus and thrombolysis was contin-
ued. Approximately 8 hours after the start of thrombolysis,
diuresis recovered and right flank pain diminished. Second
angiographic control 18 hours after beginning of therapy
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demonstrated complete lysis of the thrombus with a patent
side branch of the aortic stent graft and adequate flow through
the renal artery (Figure 2(c)), after which thrombolysis was
stopped. Subsequently, anticoagulation with low molecular
weight heparin was started. The serum creatinine increased to
a maximum of 10.44 mg/dL on day 3 after procedure, requir-
ing dialysis on days 3 and 5. Hereafter, there was partial renal
function recovery (eGFR (MDRD) of 10 mL/min/1.73 m?),
after which mastectomy was performed without cessation of
anticoagulant therapy. Postoperative coumarin was started
and the patient was discharged on day 9, after an uneventful
postoperative course. Renal function continued to improve,
and one month after thrombolysis, renal function approached
baseline function (creatinine 2.33 mg/dL; eGFR (MDRD)
27 mL/min/1.73 m?). One year after surgery, the patient was
doing well and renal function was stable and the same as
before the aneurysm repair. All side branches of the aortic
branch graft were patent and the aneurysm was shrinking.

3. Discussion

Symptoms of spontaneous thromboembolic renal artery occl-
usion might be nonspecific and misleading. In case of typ-
ical symptoms such as flank pain and oligoanuria, specif-
ically in patients with a significant vascular history, one
should consider this diagnosis [7]. Warm ischemia time
tolerance of the kidney is limited to a short time frame.
After renal blood supply is interrupted, this period is often
presumed to have passed once renal artery occlusion is diag-
nosed [6]. Since symptoms can be misleading, diagnosis
and treatment are often delayed. Once ischemia results in
renal infarction, reestablishment of blood flow will not result
in improvement of renal function [2]. The period of tissue
viability of the kidney is considered to be 1-3 hours [1, 2, 6, 12].
In contrast, there are some reports which suggest that renal
function can be regained after longer periods of ischemia.
Restoration of renal function has been reported several hours
up to several days after initial symptoms [1, 3, 7, 10, 11]. In
this case the sudden increase of serum creatinine of more
than 3 mg/dL at admission implied an ischemic insult existing
for several days, suggesting a gradual thrombosis of the renal
side branch of the aortic stent graft. Given the duration of
anuria, occlusion due to complete thrombosis of the renal
artery side branch was assumed to exist for approximately
19 hours before therapy started. Compromised perfusion of
the renal artery may be compensated by collateral blood flow
originating from perirenal capsular arteries. This may provide
sufficient perfusion pressure to delay irreversible tissue loss
after several hours to several days. In our case the presence
of collateral circulation is illustrated in the left kidney with
the preexistent occluded renal artery, showing a cortical rim
sign and contrast-enhancement in the distal renal artery
(Figure 3) [12].

In acute kidney failure due to thromboembolic occlusion
of a renal artery it is crucial to identify which patients
would benefit from renal revascularisation. Multiple vari-
ables, including mechanism of occlusion, underlying renal
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FIGURE 2: (a) Angiography (via left brachial access) just proximal of the right renal branch of the stent graft showing occlusion of the side
branch in the renal artery (arrow). No opacification of the right kidney is identified, consistent with absent perfusion to the right kidney. (b)
EKOS thrombolysis catheter with a working length of 6 cm (EKOS Endowave system; EKOS Corporation, Bothell, WA, USA) placed through
side branch into right renal artery with filling of segmental renal artery branches after contrast injection. (c) Patent side branch after successful

thrombolysis.

FIGURE 3: Preoperative CTA showing left kidney with preexistent
occluded renal artery and contrast-enhancement in the cortical area
(cortical rim sign, small arrow) with distal renal artery perfusion
suggesting collateral (perirenal) flow (large arrow).

disease, extent and location of thrombus, presence of col-
lateral vessels, and duration of anuria, have been described
to predict whether successful restoration of renal function is
likely [9,11,13]. Anuria time seems to be the best indicator for
duration of ischemia and is reversely correlated with recovery
of renal function [9].

Considering the aforementioned variables, the ischemia
time period after which renal artery revascularisation might
still be successtul is very difficult to define. The positive result
in this case and in some other case reports shows that kidney
function might be restored after substantially longer periods
of ischemia than the supposed period of 1-3 hours [1, 2, 6, 12].

Selective catheter-directed thrombolysis is minimally
invasive, safe, and efficacious in treating acute thromboem-
bolic renal artery occlusion [1, 3, 10, 11]. Based on earlier
experience [14] and the recently reviewed literature [15],
we found that ultrasound-accelerated thrombolysis provided
faster thrombus dissolution than standard thrombolysis.
Therefore, this promising new technique might be especially
valuable in patients with kidney failure due to thromboem-
bolic renal artery occlusion.

4. Conclusion

Urgent revascularisation in acute renal artery occlusion
is essential to preserve kidney function, which might be
restored after substantially longer periods of ischemia
than previously thought. Catheter-directed ultrasound-
accelerated thrombolysis is an attractive alternative to
standard thrombolysis due to faster dissolution of thrombus.
In this case of acute renal artery thrombosis, restoration
of diuresis was achieved within 8 hours after beginning of
thrombolytic therapy.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] U. Blum, P. Billmann, T. Krause et al., “Effect of local low-dose
thrombolysis on clinical outcome in acute embolic renal artery
occlusion,” Radiology, vol. 189, no. 2, pp. 549-554, 1993.

[2] K. R.Regner and R. J. Roman, “Role of medullary blood flow in
the pathogenesis of renal ischemia-reperfusion injury;” Current
Opinion in Nephrology and Hypertension, vol. 21, no. 1, pp. 33—
38, 2012.

[3] M. Arabi, R. Vellody, and K. Cho, “Acute renal artery occlusion
with prolonged renal ischemia: a case of successful treatment
with stent placement and catheter-directed thrombolysis,” Jour-
nal of Clinical Imaging Science, pp. 1-11, 2011.

[4] C. Chrysochou, S. Sinha, N. Chalmers, P. R. Kalra, and P. A.
Kalra, “Anuric acute renal failure and pulmonary oedema: a case
for urgent action,” International Journal of Cardiology, vol. 132,
no. 1, pp. e31-e33, 2009.

[5] T. W. Dasari, E. B. Hanna, and J. E. Exaire, “Resolution of anuric
acute kidney injury after left renal angioplasty and stenting for
a totally occlusive in-stent restenosis of a solitary kidney,” The
American Journal of the Medical Sciences, vol. 341, no. 2, pp. 163-
165, 2011.



(6]

=

(10]

(12]

(13

(15]

Y. Goueffic, R. Carbajal, M. Burban, and G. Blancho, “Successful
endovascular treatment of bilateral renal artery paradoxical
embolus by a modified standard technique,” Nephrology Dialysis
Transplantation, vol. 21, no. 8, pp. 2315-2317, 2006.

S. K. Hall, “Acute renal vascular occlusion: an uncommon
mimic,” Journal of Emergency Medicine, vol. 11, no. 6, pp. 691-
700, 1993.

N. Hedayati, P. H. Lin, A. B. Lumsden, and W. Zhou, “Prolonged
renal artery occlusion after endovascular aneurysm repair:
endovascular rescue and renal function salvage,” Journal of
Vascular Surgery, vol. 47, no. 2, pp. 446-449, 2008.

K. Ouriel, C. H. Andrus, J. J. Ricotta, J. A. deWeese, and R. M.
Green, “Acute renal artery occlusion: when is revascularization
justifed?” Journal of Vascular Surgery, vol. 5, no. 2, pp. 348-355,
1987.

G. Piffaretti, E Riva, M. Tozzi et al., “Catheter-directed throm-
bolysis for acute renal artery thrombosis: report of 4 cases,”
Vascular and Endovascular Surgery, vol. 42, no. 4, pp. 375-379,
2008.

T. A. Salam, A. B. Lumsden, and L. G. Martin, “Local infusion
of fibrinolytic agents for acute renal artery thromboembolism:
report of ten cases,” Annals of Vascular Surgery, vol. 7, no. 1, pp.
21-26,1993.

H. Bloemen, G. Verswijvel, and R. Oyen, “Renal infarction as a
cause of acute flank pain,” Journal Belge de Radiologie, vol. 83,
no. 5, pp. 252-259, 2000.

J. Torre, M. Hashisho, C. Lo, and E. Mohan, “Acute renal artery
stent thrombosis with a solitary functioning kidney,” Annals of
Vascular Surgery, vol. 24, no. 7, pp. 953.e13-953.el19, 2010.

A. M. Schrijver, J. A. Vos, A. W. ]. Hoksbergen et al,
“Ultrasound-accelerated thrombolysis for lower extremity
ischemia: multicenter experience and literature review;” The
Journal of Cardiovascular Surgery, vol. 25, no. 4, pp. 467-476,
2011.

D. E. Doomernik, A. M. Schrijver, C. J. Zeebregts, ].-P. de Vries,
and M. M. P. J. Reijnen, “Advancements in catheter-directed
ultrasound-accelerated thrombolysis,” Journal of Endovascular
Yhempy, vol. 18, no. 3, pp. 418-434, 2011.

Case Reports in Medicine



