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Images in cardio-thoracic surgery

Three-dimensional demonstration of the collateral circulation to the artery
of Adamkiewicz via the thoracodorsal artery with multi-slice computed
tomography angiography
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A 59-year-old woman with a thoraco-abdominal aortic angiography using 64-row multi-slice CT clearly demon-
aneurysm was hospitalised and scheduled to undergo strated the artery of Adamkiewicz and its collateral
endovascular aneurysm repair. Computed tomography (CT) circulation via the left thoracodorsal artery (Figs. 1 and 2).

Fig. 2. A curved planar reformatted image shows full continuity from the TDA
to the artery of Adamkiewicz artery (arrow) via ICA 8.

Fig. 1. The posterior view of volume-rendering image with semitransparent
skeletal system shows that the left 8th intercostal artery (ICA 8), which is the
origin of the artery of Adamkiewicz (arrow), is occluded proximally at the
aorta. This image also shows collateral circulation from the left thoracodorsal
artery (TDA) to ICA 8. T8: 8th thoracic vertebra.

* Corresponding author. Address: Department Radiology, Iwate Medical
University, 19-1, Uchimaru, Morioka, Iwate, 020-8505, Japan.
Tel.: +81 19 651 5111; fax: +81 19 624 8384.
E-mail address: kyoshi@iwate-med.ac.jp (K. Yoshioka).

1010-7940/$ — see front matter © 2009 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. Al rights reserved.
doi:10.1016/j.ejcts.2009.11.044



EUROPEAN JOURNAL OF
CARDIO-THORACIC
SURGERY

European Journal of Cardio-thoracic Surgery 37 (2010) 1234

www.elsevier.com/locate/ejcts
Images in cardio-thoracic surgery
Three-dimensional demonstration of the collateral circulation to the artery
of Adamkiewicz via the thoracodorsal artery with multi-slice computed
tomography angiography

Kunihiro Yoshioka®*, Ryoichi Tanaka 2, Takeshi Kamada®, Akihiko Abiko

2Department of Radiology, Iwate Medical University, Morioka, Japan
® Department of Cardiovascular Surgery, Iwate Medical University, Morioka, Japan
©Department of Cardiology, Iwate Medical University, Morioka, Japan

Received 17 August 2009; accepted 18 November 2009; Available online 24 December 2009

Keywords: Thoracodorsal artery; The artery of Adamkiewicz; Aneurysm; Computed tomography; Spinal cord

A 59-year-old woman with a thoraco-abdominal aortic angiography using 64-row multi-slice CT clearly demon-
aneurysm was hospitalised and scheduled to undergo strated the artery of Adamkiewicz and its collateral
endovascular aneurysm repair. Computed tomography (CT) circulation via the left thoracodorsal artery (Figs. 1 and 2).

Fig. 2. A curved planar reformatted image shows full continuity from the TDA
to the artery of Adamkiewicz artery (arrow) via ICA 8.

Fig. 1. The posterior view of volume-rendering image with semitransparent
skeletal system shows that the left 8th intercostal artery (ICA 8), which is the
origin of the artery of Adamkiewicz (arrow), is occluded proximally at the
aorta. This image also shows collateral circulation from the left thoracodorsal
artery (TDA) to ICA 8. T8: 8th thoracic vertebra.
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A 75-year-old woman with a thoracic aortic aneurysm
(Fig. 1) was admitted for thoracic endovascular aneurysm
repair (TEVAR). TEVAR was performed successfully without

Fig. 1. Preoperative evaluation of the thoracic aortic aneurysm and the artery
of Adamkiewicz using a 64-stice computed tomography. The anterior view of
volume-rendered image with semitransparent aorta and skeletal system shows
the artery of Adamkiewicz (arrow) originating from the left 9th intercostal
artery (ICA 9). The heart and ascending aorta are electronically removed to
show the artery of Adamkiewicz.

* Corresponding author. Address: Department of Radiology, iwate Medical
University, 19-1 Uchimaru, Morioka, Iwate 020-8505, Japan.
Tel.: +81 19 651 5111; fax: +81 19 624 8384.
E-mail address: kyoshi@iwate-med.ac.jp (K. Yoshioka).

spinal cord ischaemia. Postoperative computed tomography
demonstrated collateral blood flow to the artery of
Adamkiewicz via the bilateral thoracodorsal arteries and
left inferior phrenic artery (Fig. 2).

Fig. 2. Postoperative evaluation using the same computed tomography unit.
The anterior view of volume-rendered image with semitransparent aorta and
skeletal system shows the artery of Adamkiewicz (arrow) and occluded left 9th
intercostal artery at the ostium, which is covered by the stent-graft. The image
also shows collateral blood flow to the artery of Adamkiewicz from the
bilateral 9th intercostal arteries (ICA 9) via the bilateral thoracodorsal arteries
(TDA) and left inferior phrenic artery (IPA).

1010-7940/$ — see front matter ¢ 2010 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.

doi:10.1016/j.ejcts.2010.04.001
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SUMMARY

Strategies for Prevention from Spinal Cord Ischemia during Thoracic Endovascular Aortic Repair
Takeshi Kamada, Department of Cardiovascular Surgery, Twate Medical University, Morioka, Japan
Kenji Minatoya, Masahiro Wakimoto, Mamoru Kadosaki, Ryoichi Tanaka, Kunihiro Yoshioka, Akihiko
Abiko, Hitoshi Okabayashi

Spinal cord ischemia (SCI) is one of the most serious complications in patients who undergo thoracic
endovascular aortic repair (TEVAR). The incidence of SCI after TEVAR has been supposed to be
lower than the one after traditional open surgical repair. However, not a few cases regarding SCI after
TEVAR have been reported recently. Since the detailed mechanism of the SCI is still not fully under-
stood, preventive strategies against SCI including preoperative identification of critical segmental artery
(CSA) applying the artery of Adamkiewicz, preservation of the CSA, motor evoked potential (MEP)
monitoring, and cerebrospinal fluid (CSF) drainage are routinely performed during TEVAR in our prac-
tice. '
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TEVAR/the artery of Adamkiewicz/spinal cord ischemia/prevention -
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Current clinical trials and future prospects in a surgical navigation system
for the thoracoabdominal area 4
M. Uematsu®, R. Sakamoto’, C. Hsu®, T. Ichihashi’, M. Umezu®, S. Aomi',
R. Nakamura®, T. Suzuki", Y. Muragaki" and H. Iseki"
“Division of Medical Devices, National Institute of Health Sciences, Tokyo, Japan, "Major
in Modern Mechanical Engineering, Graduate School of Creative Science and Engineering,
Waseda University, “Major in Integrated Bioscience and Biomedical Engineering,
Graduate School of Advanced Science and Engineering, Waseda University, “Department
of Modern Mechanical Engineering. School of Creative Science and Engineering, Waseda
University, “Faculty of Science and Engineering, Waseda University, Department of
Cardiovascular Surgery, Tokyo Women's Medical University, ®Department of Medical
System Engineering, Graduate School of Engineering, Chiba University, "Faculty of
Advanced Techno-Surgery. Institute of Advanced Biomedical Engineering and Science,
Graduate School of Medicine, Tokyo Women's Medical University
- Abstract: Wc have been cxperienced clinical trials for a navigation system mainly in aortic vascular surgery. This paper
presents our conventional, current approaches and future prospects for the navigation system in the thoracoabdominal area.
[n the carly system, registration points were arranged i the neighbor area for a target artery to minimize the registration error.
Clinical trials showed that the method required surgeons’ skill in anatomical orientation. ~ As the next step, the points were
selected from the upper body to recognize the anatomical orientation. The method helped surgeons to image the therapeutic
area without skin incision. In near future, we aim to detect the target artery by using the improved method. To do so, a
new registration algorithm would apply for the system to reduce the error derived from tissuc thickness.

Key words:  Surgical navigation system, clinical trials, registration
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A novel vessel-extractmg aided i image system for for Endovascular Aortlc Repalr
C. Hsu*, M. Uematsu®, R Sakamoto®, T Ichihashi’, M Umezu®™®, T. Azuma', S. Aomi',

R. Nakamura‘z T Suzulu Y. Muragakx and H. Iseki®

*Major in Integrated onscxcnce and Biomedical Engmeenng, Graduate School of
Advanced Science and Engineering, Waseda University, *Division of Medical Devices,
National Institute of Health Sciences, Tokyo, Japan, major in Modern Mechanical
Engmeenng, Graduate School of Creative Science and Engineering, Waseda University,
Department of Modern Mechanical Engineering, School of Creative Science and
Engmeenng, Waseda University, “Faculty of Science and Engineering, Waseda University,
'Department of Cardiovascular Surgery, Tokyo Women's Medical University, *Department
of Medical System Engineering, Graduate School of Engineering, Chiba University,
"Faculty of Advanced Techno-Surgery, Institute of Advanced Biomedical Engineering and
Science, Graduate School of Medicine, Tokyo Women's Medical University

Abstract: Since the stent grafts for Endovascular Aortic Repair (EVAR) was approved in Japan in 2006, the number of
- clinical practice has been increasing. The first procedure of the surgery is to confirm the direction of blood flow. The
surgeons inject the contrast media into the patient to obtain the enhanced images with C-arm CT, and then manually outline
the vessel contour on a monitor. The procedure is time-consuming and troublesome. In this study, we aim to develop an
image aided system for EVAR to automatically segment the vessel contour of patients, which efficiently simplifies the
conventional EVAR procedures. The method is as follows. Step 1, a personal computer was used to acquire images form
C-armCT in real-time and captured the initial signal of contrast media injection. Step 2, all images capturing contrast media
were added up to reveal the vessel contour. Step 3, the vessel contour was segmented using the Region Growing algorithm
method. Step 4, the segmented contour was overlaid with real-time C-arm images. By this method, the vessel contours of two
patients were automatically segmented and well comparable to those by manually sketched.

Key words: Computer aided surgery, Segmentation, Region Growing, TEVAR.
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A comparative study of rcgistration methods to reduce the target
reglstratmn error in an intercostal artery
oR. Sakdmoto M.Uematsu®, C.Hsu', T. Idnhashx . M.Umezu®, H.limura', S.Aomi®,
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*Division of Medical Devices, National Institute of Health Sciences, Tokyo, Japan, "Major
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Abstract: Recently, we have been developing a navigation system for aortic vascular surgery. It was utilized in the first
clinical trial in 2006, and then it is recognized that it performs an essential funciion in our surgery. However, we have still
many challenges to deliver the system to other hospitals. One of the main issues is to simplify the settings in registration
process. In this paper, we propose a new registration method to use both external and internal points of body. Two types
of registration methods were compared by measuring Target Registration Error in the orifice of target arteries and Fiducial
Registration Error in the bone projection under the skin surface. With the conventional method, the target registration error
was insufficient to differentiate between a target artery and others, With the proposed method, it was achieved that the
target vessel was detected on smaller than allowable error. It was concluded that the new registration method is easy to use
and effective to find the target artery.
Key words:  thoracoabdominal aortic aneurysm, surgical navigation system, registration, phantom experiment
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