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Abstract

We could observe the endoluminal stent graft (SG) following thoracic endovascular aneurysm re-
pair (TEVAR) by a coronary artery angioscope and establish intravascular visualization of SG. The
patient was a 70-year-old woman with the distal aortic arch aneurysm and the descending aortic
aneurysm, and debranching TEVAR were performed. After 12 months follow up, urgent hospitali-
zation was required for chest pain, and cardiac catheter examination with a coronary artery an-
gioscope was performed. The endoluminal SG was observed. The observation in angioscope which
is a video image is better than CT that is a still image, and observation in blood vessel or SG is
possible. It may be possible to observe the endoluminal SG, allowing potential investigation of an
endoleak, or the covering status of the SG with the native aortic vessel wall, or the state of intimal
membrane formation in the endoluminal graft.
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1. Introduction

Angina and cardiac infarction were investigated by observing the coronary artery using a coronary artery an-
gioscope [1] [2], and a new treatment concept [3]-[6] was proposed. Angioscopy is considered an excellent me-
thodology for observing blood vessels, and the results are better than those seen with computed tomography (CT).

Observation of the aorta has been performed using an aortoscope, which is a modified fiberoptic endoscope [7],
allowing development of new methodology to observe the clinical condition in aortic diseases. Additionally, ex-
amination and treatment of the stomach and gastrointestinal tract rely on examination of the great vessels using an
angioscope.

In contrast, postoperative observation using static imagery following endovascular aneurysm repair is com-
monplace in a treatment protocol.

This study uses an angioscope and video monitoring to observe the endoluminal stent graft (SG) following
thoracic endovascular aneurysm repair.

2. Case Report

The patient was a 70-year-old woman, referred to our hospital for general fatigue. According to the patient,
when laboring for a number of consecutive days at work, an increasing weariness was experienced; a close in-
spection will have a near medicine, and was thus admitted to the hospital. Upon hospitalization, symptoms per-
taining to the chest, back and breathing were not observed. Upon thoracoabdominal CT examination, a number
of aneurysms, with maximum diameter of 46 mm in the distal aortic arch and 60 mm in the descending aorta
Figure 1, were observed. The patient’s physical state was stable, with symptoms of the chest and back not ob-
served in the hospital. Further, the patient did not show symptoms of acute heart failure; however, significant
coronary stenosis was observed in the left anterior descending (LAD) artery. Anaortic vessel expansion of 60
mm in the descending aortic artery was observed; however, no chest or heart symptoms were apparent. However,
the patient was firm in requesting treatment to focus primarily on the aortic aneurysm. Following judgment that
the coronary artery disease could be examined in passage, it was decided that TEVAR should be performed at
the site of chronic aorta dissection (distal arch, descending-chest abdomen).

Firstly, axillo-axillary bypass (8 mm PTFE graft featuring external supporting rings) and debranching TEVAR
(GORE® TAG® 34 mm) were performed for distal arch aortic artery aneurysm on November 28, 2013. The next
procedure, approximately two weeks later, was TEVAR performed for thoracoabdominal aortic aneurysm, with
blood vessel prosthesis implantation performed for the aneurysm and the abdominal branching bypass (renal ar-
tery of both sides and the superior mesenteric artery). Post-operative outcomes were good for the most part, with
no problems apparent upon CT, and noleak observed following the operation. The patient was discharged on
December 28, 2013.

Figure 1. Preoperative thoracoabdominal CT image. (a) Maxi-
mum diameter of 46 mm in the distal aortic arch. (b) Maximum
diameter of 60 mm in the descending aorta. (c) Sagittal plane.
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After 12 months follow up, urgent hospitalization was required on January 5, 2015 for chest pain. Cardiac ca-
theter examination was performed, showing #7: stenosis of 90% - 99%, #1 and #2 stenosis of 50%, #11 stenosis
of 50%; PCI was performed for stenotic coronary arteries. We decided to investigate the SG placed in the blood
vessel, through use of a vascular angioscopy, following the catheter.

Vascular endoscopy was performed using a CCD camera endoscope with dual infusion system [8] with the
thing of the non-obstructive type for use in the coronary arteries. When the intravascular observation was per-
formed, a sizing catheter with marker was used as a method to identify the part of the blood vessel observed.

Firstly, the proximal element of the SG was observed. By observation of the central side of the aortic arch, the
blood flow velocity is early; on the arch part lesser curvature side, the greater curvature side observed it, how-
ever, adaptation of the SG in the aorta was good. The internal aspect of the SG was observed using the vascular
angioscopy, whilst drawing the angioscopy through the graft, in spite of being a spiral (Figure 2). Using the
methodology developed with the coronary artery, it was possible to observe the endoluminal SG in the aortic ar-
tery, with no influence of the local blood velocity or infusion from the angioscopic camera tip, due to secure a
field of vision. Thus, stent grafting may be observed, with four primary outcomes: 1) the endoluminal SG center
side, 2) stent-stent graft junctions, 3) SG inside, and 4) distal SG sides. The bit of the SG was attached to the
blood vessel lining membrane enough at the aortic arch part lesser curvature side and the major curvature side
together.

Intimal hyperplasia was formed at the front and behind of the attached SG (Figure 3(a)).The “bird beak con-
figuration [9] [10] is a radiological finding of a wedge shaped gap between the undersurface of the SG and the
aortic wall occurred in the SG at the lesser curvature of the ascending aorta was absent and no leakage was ob-
served in the SG. Further, intimal hyperplasia was observed to occupy the majority of endoluminal SG. The en-
doluminal SG was observed to contain substantial physiological debris, including frills, unevenness, thrombi,
and hematomas (Figure 3(b)). Further, several places of the endoluminal SG did not appear to be coated with
intimal hyperplasia (Figure 3(c)), and were exposed. The connection between the SG was coated with intimal
hyperplasia. The distal element of the SG was also coated with intimal hyperplasia. A capsule tissue sample was
taken by catheter aspiration, at several locations, on the endoluminal SG (Figure 4).

Figure 2. Postoperative 3-dimensional image showing the endoscopic
findings at each site in the great vessels.
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Figure 3. Comparison of the findings from CT and endoscopy at the same area in the SG. (a) Intimal hyperplasia can be ob-
served, which was not identified on CT. (b) The SG contained substantial debris: frill, unevenness, thrombi, and hematoma.
The gross findings of the inner surface of the SG are visible on CT. (c) Several elements of the internal surface of the SG
were exposed, and not coated with intimal hyperplasia.
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Figure 4. Hematoxylin-eosin stained section: A red blood cell was identified; however a number of cells appearing similar to
macrophages were also observed.

After the PCI, there were no symptoms, and she was discharged from the hospital on the 12th day. The patient
was followed up with clinical visits and follow-up CT. Postoperative CT showed no migration of the SG and
there were no symptoms.

3. Discussion

Two types of coronary angioscopies exist; an obstructive type and non-obstructive type [11]. Previously, our in-
stitution has used non-obstructive angioscopy, in addition to a dual infusion system, as a means of obtaining
more highly detailed imagery.

In this study, it was possible to observe the greater and lesser curvatures of the aorta, from the central aspect
of the SG. Additionally, it was possible to observe the SG junction, the internal aspect of the SG, as well as the
peripheral side of the SG. With vascular angioscopy it is possible to observe the following: 1) the endoluminal
surface of the graft, allowing potential investigation of an endoleak, 2) the covering status of the SG with the na-
tive aortic vessel wall, 3) the state of intimal membrane formation in the endoluminal graft.

Endoleak [12] [13] remaining after TEVAR or abdominal endovascular aneurysm repair (EVAR), is a major
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clinical issue concern following endovascular repair procedures. There is also an animation check of magnetic
resonance imaging, but the periodic check which put an interval period by the contrast CT is generally periodic
inspection at intervals period. However, if observation is performed using a vascular angioscope, it may be
possible to identify the cause of endoleak in the SG. Incomplete attachment of the SG can occur with ulceration,
including ulcer-like projections (ULP) or calcifications on the native vessel wall, potentially resulting in an en-
doleak. In this case, we could observe long SG inside change by having detained a stent in the relatively long
range.

Further, we were able to observe long endospore hyperplasia by having chosen a stent in the relatively long
range. Previously, no such observation of the endoluminal surface of a long SG has been performed. This study
examined the intimal membrane state of the aortic aorta, but intravascular beautiful cases were little. It was
thought that state of the observing the intimal membrane of aortic aorta is a so-called arteriosclerosis pathologi-
cal change. This state of the observing the intimal membrane of aortic aorta was dirty impression, and was in-
cluding a different things such as the view a crack view, an unevenness view, a thrombus view, view like intra-
mural hematoma, an internal membrane fluttering view or a blood outflow view from an internal membrane. It
appears that hyperplasia of the internal membrane [14] is complete throughout the Gore-Tex endoluminal sur-
face of the SG at a follow-up time of approximately one year. And this state was similar in the state in the aorta
blood vessel of native and existed in the dirty state by the appearance. Potentially, the state of the native aorta
may be a reflection of the restorative process occurring with the lining membrane hyperplasia. Poor progress of
this restorative process may result in ulceration or ULP, leading to a potential for graft dissociation. In this study,
we attempted to sample the plaque using catheter aspiration, with good results, suggesting that plaque sampling
of the endoluminal surface of the SG is possible, and thus the potential for pathologic enquiry from the samples
obtained (Figure 4). After TEVAR, we were able to observe stents placed in the great vessels using a vascular
angioscope.

Hill et al. [7] reported that the first clinical use of the technique to visually inspect the proximal portion of the
endovascular aortic graft, its proximal fixation stent, and its relationship to the renal arteries. On the other hand,
Uchida et al. [15] described the history of the development of angioscopy, angioscopic systems and techniques
by percutaneous angioscopy system which has been compared with imaging findings of IVUS.

In this study, we observed the state endoluminal SG in angioscopy which is a videoimage, and a possibility of
angioscopy was indicated more than still image CT. We compared images from angioscopy with those taken
from CT imaging, but a limit exists in picture of the image to show on the article and cannot show utility of the
true intersection of the angioscope. Whilst coronary angioscopy provides a smaller observational field of vision,
when compared to diagnostic radiography, the merits of being able to visually recognize actual circumstances is
invaluable in a clinical context.

4. Conclusion

Potential future applications of this procedure include elucidation of the mechanism of large vessel disease, ob-
servation of the endoluminal surface of the SGs, clarification of endoleak, or resolution, among others.
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