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Clinical Case

Thoracic Aortic Aneurysm
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Intra-operative Imaging with Cios Alpha
Clinical Case – Thoracic Aortic Aneurysm (TAA)
• General pathology background
• General therapy options
• Particular pathology background,
preoperative findings, therapy, surgical
procedure and results in a particular case
• Cios Alpha customer benefits and added
value
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General pathology background

An aneurysm is an enlarged and weakened section of an
artery. It is a serious health concern because as it
increases in size, it can rupture. Besides that, aneurysms
can generate blood clots that can block the blood flow to
parts of the body.

Left common carotid artery

Brachiocephalic artery

Left subclavian artery

Most aneurysms occur in the aorta, which is the largest
artery in the body.
When it occurs in the chest, it is called Thoracic Aortic
Aneurysm, or TAA.

Healthy aortic arch

Risk factors are e.g. smoking, arterial hypertension,
hypercholesterolemia.
Aortic arch with TAA
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General therapy options

TEVAR can be treated with following procedures:
§ Open aneurysm repair: consists of opening the aneurysm to
remove the clotted blood and plaque deposit inside and of
inserting a stent graft which has the size and the shape of the
healthy artery. This allows the blood to flow through the graft
and relieves the affected part of the vessel. At the end of the
operation, a C-arm can be used for a completion angiogram to
check if the blood is flowing correctly.
§ Thoracic endovascular aneurysm repair (TEVAR): consists of a
minimally invasive placement of a stent graft in the aneurysm
to relieve the affected parts of the thoracic aorta and allow
unhindered blood flow. TEVARs are performed under
fluoroscopic guidance. Stent grafts are inserted through
insertion point in the arm or groin and do not require the
surgical opening of the aorta
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Pathology background in a particular case

Family history:
No aneurysms known
Gender

female

Age

75

Height

168 cm

Weight

72 kg
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Preoperative findings and diagnostic

Preoperative findings and diagnostic
• Computed Tomography Angiogram (CTA)
• Fusiform aneurysm of the thoracic aorta
• Maximum diameter 80 mm
• Aneurysm close to esophagus and bronchi with dysphagia and
dystelectasis
• Hoarseness as a result of overstretching of the recurrent laryngeal
nerve
• High risk of spontaneous rupture, compression of bronchi and
esophagus
• No further aneurysms
• No history of inflammatory disease
• Previous coronary artery bypass (CABG)
Classification:
• Symptomatic thoracic aortic aneurysm
Remarks:
• Severe compression of the airways
• Two-staged stenting of bronchi to prevent collapse

Axial view of the aneurysm in the CTA

Sagittal view of the aneurysm in the CTA
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Therapy

•

Surgery required because of the diameter of the
aneurysm

•

Endovascular approach chosen because of potential high
risk of open surgery due to physical condition of patient
(age) and previous CABG

•

Endovascular repair by a single stent graft from the right
common femoral artery

•

Placement of the proximal end of the graft between the
left common carotid artery and the left subclavian artery

•

Two-staged stenting of bronchi to prevent collapse
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Surgical procedure
Main steps including imaging support
•

Patient lying on the back

•

C-arm perpendicular to the table, on the left side

•

Team on the right side closely viewing monitors on the left
side

•

Handling of the remote user interface (with sterile cover) by
the surgeon

•

Insertion point on the right common femoral artery,
additional 5F sheath* from contralateral

•

Application of the device under fluoroscopic control
(tapered graft 40 mm to 36 mm; length 158 mm)

•

Injection of contrast medium with an injection pump

•

Subtraction angiogram prior to and after device application

* A catheter-like tube that is placed inside a patient's vessel during the surgery to help
the surgeon with insertion and proper placement of catheters. Sheaths have different
sizes. A sheath with the size 5F was use in this case.
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Surgical procedure
Key success factors
• Precise visualization of the aortic arch before final
positioning of the stent graft
• Precise visualization of aortic branches. Controlled
release of stent graft proximally between left common
carotid artery and subclavian artery
• Avoid misplacement; danger of cerebral infarction
• Optional two-staged left carotid-subclavian bypass in
case of cerebrovertebral insufficiency or arm ischemia

Intraoperative subtraction angiogram with Cios Alpha
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Surgical procedure
Result

Pre-stent graft application angiogram

Post-stent graft application angiogram
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Preoperative findings and diagnostic

Preoperative findings and diagnostic
• Computed Tomography Angiogram (CTA)
• Fusiform aneurysm of the thoracic aorta
• Maximum diameter 80 mm
• Aneurysm close to esophagus and bronchi with dysphagia and
dystelectasis
• Hoarseness as a result of overstretching of the recurrent laryngeal
nerve
• High risk of spontaneous rupture, compression of bronchi and
esophagus
• No further aneurysms
• No history of inflammatory disease
• Previous coronary artery bypass (CABG)
Classification:
• Symptomatic thoracic aortic aneurysm
Remarks:
• Severe compression of the airways
• Two-staged stenting of bronchi to prevent collapse

Axial view of the aneurysm in the CTA

Sagittal view of the aneurysm in the CTA
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Cios Alpha customer benefits and added value
in this particular case
•

Exact placement of the stent graft enabled by the precise
visualization of aortic side branches and marking with live
graphical overlay (see next slide for details)

•

Excellent image quality of areas close to the beating heart due
to the high frame rate of up to 30 pulses per second

•

Full power without risk of overheating during this long
procedure, thanks to the active cooling system

•

Large field of view results in little need of C-arm repositioning

•

Handling of all software functions by the surgeon with the
remote user interface helps to save valuable time

•

Intuitive and workflow-oriented user interface adapted to the
surgeon’s needs helps to avoid confusion during the surgery
*Option
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Cios Alpha customer benefits and added value
in this particular case
Live graphical overlay enables the precise and
efficient marking of anatomical structures which
are well visible subtraction angiograms but not
in fluoro images. In this case the aorta arch, the
brachiocephalic artery, the left common carotid
artery and the left subclavian artery.
This graphical overlay remains in the
subsequent fluoro scenes during device
deployment and helps to accurately place the
stent grafts, meaning e.g. without over stenting
the brachiocephalic artery.
The live graphical overlay can be done by the
surgeon from within the sterile field with the
remote touch user interface.

Live graphical overlay in the subtraction angiogram (left) and in
the native image (right)
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Customer Benefits and Added Value in Vascular surgery

•

•
•

•
•
•

•
•
•

The 30 cm x 30 cm (12” x 12”)* FD (flat detector) is one of the
largest available in the mobile C-arm market. Cios Alpha’s Full View
FD technology with a 30 cm x 30 cm ( 12” x 12”)* FD (flat detector)
provides up to 25% more coverage during image rotation than
conventional 30 cm x 30 cm FDs.
Retina Imaging Chain with IDEAL dose reduction for excellent
images at very low dose
25 kW*, 250 mA*, ESU* and active cooling system* allows for
excellent image quality even during long-lasting and demanding
interventions, e.g. on obese patients
Remote user interface* and brake release buttons on the FD
housing for full table-side control
Live graphical overlay* – for accurate placement of stent grafts
Recalculation and reuse of peak opaque images – helping to
optimize the workflow and potentially reducing contrast media
and radiation dose
Injector trigger* – providing a synchronization between contrast
medium injection and radiation
Stenosis quantification* – providing intraoperative quality control
Landmarking* – for better orientation in subtraction images

*option
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„One of the best features of Cios Alpha is that we, as
surgeons, can operate it ourselves during interventions. In
particular, we can easily position the C-arm by using the
four control buttons on the detector. This eliminates the
time-consuming and often inaccurate positioning by staff
members who act on the surgeon’s commands. And the
extended table-side control options via the remote touch
user interface are, of course, very useful and convenient.“*
Werner Lang, MD, Professor of Surgery
Head of Department of Vascular Surgery,
University Hospital Erlangen, Germany
*The surgeon is employed by an institution that receives/received financial support from Siemens Healthineers for collaborations and/or receives/received financial support
from Siemens Healthineers for collaborations.
The statements by Siemens Healthineers’ customers described herein are based on results that were achieved in the customer’s unique setting. Since there is no “typical”
hospital and many variables exist (e.g., hospital size, case mix, level of IT adoption), there can be no guarantee that other customers will achieve the same results.
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Disclaimer

Cios Alpha is not commercially available in all countries.
Due to regulatory reasons its future availability cannot be
guaranteed. Please contact your local Siemens
organization for further details.
The statements by Siemens’ customers described herein
are based on results that were achieved in the customer's
unique setting. Since there is no "typical" hospital and
many variables exist (e.g., hospital size, case mix, level of
IT adoption) there can be no guarantee that other
customers will achieve the same results.
The speaker is employed by an institution that provides
Siemens product reference services for compensation
pursuant to a written agreement.
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Thank you
for your enthusiasm!
Siemens Healthineers Headquarters
Siemens Healthcare GmbH
Henkestr. 127
91052 Erlangen
Germany
Phone: +49 9131 84-0
siemens-healthineers.com

On account of certain regional limitations of sales rights and service availability, we
cannot guarantee that all products included in this presentation are available through
the Siemens sales organization worldwide. Availability and packaging may vary by
country and are subject to change without prior notice.
The customers cited are employed by an institution that might provide Siemens
product reference services, R&D collaboration or other relationship for compensation
pursuant to a written agreement.
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