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Introduction

Most patients with peripheral artery chronic total occlusions (CTOs) 
suffer from critical limb ischemia or disabling claudication.1) Recan-
alization of CTOs in peripheral arteries is still technically and clini-
cally challenging due to a relatively limited procedural success rate 
and higher complication rate. The conventional technique using st-
andard guide wires and catheters can achieve an initial success rate 
in about 40-60% of cases,2) depending on lesion characteristics (le-
ngth, location, calcification and runoff vessel status) and operator’s 
experience. A significant proportion of procedural failure has result-
ed from limited anatomical information with conventional imaging 
tools.3) Thus, additional detailed anatomical evaluation by newer im-
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aging techniques may play an important role to obtain further in-
formation regarding exact obstruction location, severity of stenosis 
and accurate indications such as microchannels in the case of a 
stumpless lesion. Although conventional CT angiography and inva-
sive angiography are useful in usual patients with CTOs, in particu-
lar cases involving the stumpless ostial lesion, CT and invasive angio-
graphy are not enough for detecting accurately the stump of an oc-
clusive lesion and associations to the surrounding vessel architec-
ture. Three-dimensional (3D) rotational angiography is an image ac-
quisition technique that displays vascular structures in a 3D like 
format. This technique provides significantly more visual informa-
tion regarding stump location, the real vessel length and lumen di-
ameter of measurements than conventional angiography.4)

In this case, we successfully treated a patient with a stumpless to-
tal occlusion at the distal aorta and bi-iliac occlusion guided by 3D 
rotational angiography and spatio-temporal reconstruction. 

 

Case 

A 54-year-old man presented with severe claudication and cold-
ness in both lower extremities several years ago. The ankle-brachial 
index of both lower extremities was not measurable. The lower ex-
tremity CT angiogram showed total occlusion from the infra-renal 
distal abdominal aorta to both external iliac arteries. There was a 
well-developed inferior mesenteric artery (IMA) forming multiple col-

Review
Editorial



262 Three-Dimensional Angiography-Guided Percutaneous Transluminal Angioplasty

http://dx.doi.org/10.4070/kcj.2013.43.4.261 www.e-kcj.org

laterals at the distal abdominal aorta, but a definite angiographic st-
ump of the distal aorta to the iliac arteries was not visible (Fig. 1). A 
CT angiogram was not enough to detect the stump of an occlusive 

lesion in the distal aorta and relationships to surrounding vessels. So 
we considered 3D full rotational angiography and spatio-temporal 
reconstruction for detecting the stump at the distal aorta and ad-
ditional vascular structures. 

First, an aortography was performed via radial approach with a 5 
Fr pigtail catheter. The aortography showed that there was total oc-
clusion at the distal abdominal aorta below both renal arteries and 
total occlusion at the proximal bi-iliac arteries. Although there was 
a severe discrete concentric stenosis in the ostium (OS) of IMA, the 
entire vessel was well-developed which gave rise to profuse collater-
als to the bi-iliac arteries from the distal to the occluded segment.

Vascular access was achieved via both femoral arteries and right 
brachial artery. 8 Fr short sheaths were inserted to both femoral arte-
ries for a retrograde approach and an 8 Fr Vistabrite IG guiding sheath 
(Johnson & Johnson, Miami, FL, USA) was inserted to the right bra-
chial artery for anterograde approach. 

A full rotational 3D angiography was performed and spatio-
temporal reconstruction was carried out by Philips cine angiogra-
phy FD 20 software (Philips, Amsterdam, the Netherlands). Mapping 
with 3D reconstructed images, an endoview showed a blunt stump 
in the distal aorta just distal to the IMA OS which was not shown on 
the CT or invasive diagnostic aortography (Fig. 2).

There was a suspicious micro-channel from the distal abdominal 
aorta to the right iliac artery from 3D rotational angiography (Fig. 2, 
transparent arrow). This micro-channel was not observed by previ-
ous CT angiography. A virtual line could be drawn from the suspi-
cious stump in the distal abdominal aorta to the right iliac artery 
(Fig. 2, dot line). A successful guidewire passage was achieved th-

Fig. 1. Preprocedural CT angiographic findings. Preprocedural CT angiogra-
phy showed that there was total occlusion from the distal aorta to both ili-
ac arteries. Inferior mesenteric artery from the distal abdominal aorta (black 
arrow) was hypertrophied and prominent. But there was no angiographi-
cally visible stump in the distal aorta at the inferior mesenteric artery osti-
um level (white arrow).

Fig. 2. Invasive 3D angiographic image of pre-stenting. A: 3D angiographic image. B: endoview at the distal aorta total occlusion level from 3D recon-
struction image. A virtual line was drawn from the distal abdominal aorta to right iliac artery (dot line). There was a suspicious micro-channel from the 
distal abdominal aorta to right iliac artery (transparent arrow). This micro-channel was not seen by previous CT angiography. There was a visible inferior 
mesenteric artery from distal aorta (black arrow). 3D: three-dimensional.
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rough this micro-channel.
Under the 3D image guide, aggressive bilateral kissing wiring was 

performed using 035 soft long Terumo wire (0.035 Radiofocus® 
Guidewire M, Terumo Corp., Somerset, NJ, USA) under the 5 Fr multi-
purpose-1 catheter support from the distal aorta to the right iliac ar-
tery and from the right femoral artery to the right iliac artery by sub-
intimal approach (Fig. 3A). After successful 035 guidewire passage 
from the aorta to both iliac arteries, sequential predilation was done 
using Powerflex 6.0×80 mm (Johnson & Johnson, Miami, FL, USA) 
from the distal aorta to both external iliac arteries (Fig. 3B). After 
the predilation of both entire iliac arteries to the distal aorta, simul-
taneous kissing stenting was performed using two Smart control 
stents {7.0×100 mm (aorta to right iliac artery)/6.0×100 mm (aor-
ta to left iliac artery) (Fig. 3C)}. Residual stenosis was approximately 
40% and good distal flow was observed. To get optimal angiograph-
ic results, final kissing ballooning was carried out using two Power-

flex 6.0×80 mm balloons. A final angiogram showed excellent an-
giographic outcomes (good distal run-off without flow limitation) 
(Fig. 3D). The patient was stabilized and safely discharged for regular 
clinical follow up.

Discussion 

Recanalization of CTOs is posing a big challenge in achieving pro-
cedural success by its complex nature. Peripheral interventionists 
now have several technologies available to address the challenges 
of crossing CTO lesions and re-entering the distal true lumen. 

Kawasaki et al.5) described a new technique for the treatment of 
iliac and femoropopliteal occlusions, in which intravascular ultra-
sound is used to guide a stiff guidewire to cross the true lumen of 
CTO lesions. Kawarada et al.6) described the practical use of duplex 
echo-guided recanalization of CTO in the iliac artery. Dvir et al.7) de-

Fig. 3. Successful complete revascularization and the final results. A: bilateral kissing wiring using 035 soft Terumo wires under the 5 Fr multipurpose cathe-
ter support by subintimal tracking from distal aorta to external iliac artery. B: predilation in right iliac artery after successful kissing wiring. C: bilateral kiss-
ing stenting using two self-expanding nitinol stents from distal aorta to both iliac arteries. D: postprocedural angiography.
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scribed that 3D reconstruction of CTOs can clearly image the stump 
area, delineate the lesion path, and provide enough information for 
the clinician to precisely calculate the severity of stenosis and lesion 
length. 

To our knowledge, there is no 3D angiography and reconstructed 
image guided recanalization of CTO in the distal aorta and both ili-
ac arteries. Clearly, there is a need to determine the best approach by 
an optimal image guide to improve technical success for lower ex-
tremity CTO recanalization. 

The present case report is a typical case in which demonstrated 
successful revascularization by 3D rotational angiography and 3D 
reconstruction for the stumpless long CTO lesions from the distal 
aorta to the bi-iliac arteries. This particular 3D reconstruction and 
subsequent spatiotemporal understanding from the exoview (the 
usual luminogram showing in the conventional CT angiography or 
invasive angiography) and endoview enabled us to detect clues for 
the stumpless CTO lesion. Moreover, we could obtain more detailed 
information regarding the location, direction, size and relationship 
with adjacent side branch (IMA) of the blunt stump through endo-
view. Further, we could detect a suspicious micro-channel from the 
distal abdominal aorta to the iliac artery by endoview following 3D 
reconstruction, which was not seen by previous CT angiography. Fi-
nally, successful wiring through this micro-channel was done and 
procedural success was achieved. The present case demonstrates 
that we need more additional structural and anatomical informa-
tion through more specific images provided by 3D rotational angi-
ography to find out definite clues for the stumpless CTO lesions.

With 3-dimensional rotational angiography, we might have used 
more contrast and been exposed to more radiation due to prolonged 
contrast injection and prolonged cine angiography to get more cl-
ean images. Thus, we should consider the baseline renal function of 
a patient and should confront prolonged procedure time with more 

radiation exposure.8) Consequently we should choose patients selec-
tively for 3D rotational angiography guided revascularization. We 
would like to suggest that the usage of 3D rotational angiography 
and spatiotemporal reconstruction may serve as a useful tool for 
planning interventional procedures for stumpless peripheral CTO le-
sions and improving their success rate.
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