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Chimney-and-periscope technique for thoraco-abdominal aneurysm repair is a valuable treatment option in se-
lected patients. Acute renal artery occlusion is a serious complication after this technique. We report a case of
acute right renal artery occlusion, consequent to a previous chimney-and-periscope technique that was treated
urgently by mechanical aspiration thrombectomy.

© 2018 Elsevier Inc. All rights reserved.

Keywords:
Thrombectomy
Renal artery
Thrombosis
Elderly patients
Aging
Contents
1. Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344
2. Case presentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344
3. Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346
References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346
1. Background

Endovascular Thoraco-Abdominal Aortic Aneurysm (TAAA) repair
by chimney-and-periscope technique is a valuable treatment option in
selected patients [1,2]. However, acute renal artery occlusion remains
one of the most serious complications after chimney-and-periscope
technique. It may progress to permanent renal injury if not treated
promptly [3,4].

Percutaneous transcatheter aspiration thrombectomy, associate or
notwith intra-vessel thrombolysis, has been shown to be effective in re-
storing vessel flow [5,6]. We describe a case of a 78-year old man with
an acute right renal artery occlusion, consequent to a previous
ll authors.
tic Imaging - Radiology and
ra delle Cappuccine, 14, 16128
chimney-and-periscope technique that was treated urgently by
endovascular mechanical aspiration thrombectomy.
2. Case presentation

A 78-year old man, with a previous a type IV TAAA was treated
5 years ago with thoraco-abdominal aortic endovascular stent-grafts
and a two-by-two chimney-and-periscope technique (GORE, Flagstaff,
AZ, USA) for visceral and renal arteries. Into the renal arteries was de-
ployed a 6 × 100-mm Viabahn stentgrafts (Gore, Flagstaff, AZ, USA).
On final angiographic images there were no signs of edge dissections
into splanchnic and renal arteries.

Hewas on life-longmono-antiplatelet treatment (aspirin 100mg/d)
and presented to our emergency department for sudden onset of right-
sided loin pain. Analysis of laboratory values indicated acute deteriora-
tion in renal function with serum creatinine value of 3.17 mg/dL. Ab-
dominal MultiDetector Computed Tomography showed post-stent
focal thrombosis of the right renal artery (Fig. 1a, b). After
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Fig. 1. a) Abdominal contrast enhanced MultiDetector Computed Tomography axial and
b) coronal Volume Rendering Technique the shows post-stent focal thrombosis of the
right renal artery.
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multidisciplinary consultation, patient was candidate urgent to
endovascular transcatheter aspiration thrombectomy therapy. Written
informed consent was obtained from the patient. He underwent emer-
gency angiography after 3 h from onset of symptoms. Angiography con-
firmed the diagnosis of post-stent focal thrombosis of the right renal
artery with patency of right kidney intraparenchymal artery vessels
(Fig. 2a). Mechanical aspiration thrombectomy, was performed into
the main right renal artery, using a 8-Fr catheter and aspiration pomp
system (Penumbra, Alameda, CA, USA). A single passage with the 8-Fr
catheter was done (time: 1 min). Clots were aspirated and removed
(Fig. 2b) and final angiographic control demonstrated total right renal
artery and right kidney intraparenchymal vessels patency, with regular
flow and no acute stent angulations (Fig. 2c).
Fig. 2. a) Selective right renal angiography that confirms the post-stent focal thrombosis of
the right renal artery with patency of intraparenchymal vessels. b) Clots that were
removed after mechanical aspiration thrombectomy. c) Final angiographic control that
demonstrates total right renal artery and right kidney intraparenchymal vessels patency.



Fig. 3. Duplex sonography that demonstrates patency with regular arterial flow of
intraparenchymal arteries of the right kidney.
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The postoperative course was uneventful, and the patient was
discharged on day 2 with anticoagulated with clopidogrel (75 mg/d)
and life-longmono-antiplatelet treatment (aspirin 100mg/d). Post pro-
cedure creatinine was 3.36mg/dL, but in the first month his renal func-
tion gradually improved (serum creatinine value of 1.38 mg/dL).
Patency of right renal artery and right kidney intraparenchymal arteries
were confirmed by duplex sonography (Fig. 3).
3. Discussion

Experience with complete endo-debranching of visceral arteries has
gained increasing favour for this indication using chimney and periscope
techniques [1,2,7]. These techniques allow us to treat urgent “off-label”
TAAA patients (generally aged ones) with complete exclusion of the
aorta aneurysm and regular blood flow into the aortic branch arteries
[1,2]. Although, this technique is associated with an increased risk of oc-
clusion of branch vessel stents [7]. This is due to anatomic and hemody-
namic changes associated with impending visceral stents: extension of
the vessel (stents of 5–10 cm), vessel rigidity, changes in physiological
vessel angles and retrograde revascularization (for periscope technique).
Furthermore, these procedures are typically performed in elderly patients
who may not be compliant with medical therapy.

So, patients treated with this technique need an accurate clinical and
imaging follow up with the aim to prevent possible acute occlusion of
stented branched vessel. When this pathological clinical situation hap-
pened, a prompt treatment to re-establish blood flow to abdominal
aorta branch arteries has to be done as early as possible [5]. Published
data from renal artery papers define revascularization up to 24 h asmax-
imum time from the event [4] in presence of collaterals. This time is lim-
ited to 1–2 h in presence of complete ischemia with normothermia [4,8].
To guarantee renal perfusion in acute thrombosis, endovascular or surgi-
cal revascularization is required to achieve renal function preservation.
Open surgical revascularization includes embolectomy and/or aorto-
renal bypass [9]. This approach has significant morbidity and mortality
compared to the endovascular one [9]. Based on the last recommenda-
tions, endovascular approach has become the first-line therapeutic ap-
proach in the management of renal artery injuries [10]. This is based on
twomodalities: percutaneous intra-arterial thrombolysis andmechanical
thrombectomy. Bought percutaneous modalities are effective to treat
renal artery thrombosis [9,10]. Mechanical aspiration thrombectomy,
started for acute ischemic stroke, is now used in abdominal visceral and
upper/lower limbs arteries [5,6,8–12]. Its advantages compared to percu-
taneous intra-arterial thrombolysis are: less time to guarantee artery re-
vascularization and reduced risks of possible bleeding.

There are only few previous cases reported published on
endovascular aspiration thrombectomy in acute thrombosis of renal ar-
tery. To our knowledge, this is the first report done with the 8-Fr Pen-
umbra system, and confirms that prompt endovascular intervention is
necessary for renal salvage.
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