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Data Explosion in Imaging







Rationale for 3D and 4D Analysis

• Anatomically (not CT table) directed 
visualization and quantitation
• Time-varying information
• Efficiency
• Intuitive image presentation for 

referring physicians
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Figure 6!Progressive dislocation of a left iliac limb.

Figure 7! (A) Hook fracture in a suprarenal stent. (B) Stent fracture.

Over time, these barbs may fracture (Fig. 7A).
The detached metal hook within the aortic wall
can be used as a surrogate marker for migra-
tion, as it will act as a reference point on the
plain radiograph in the same way as an area
of calcification. Although the remaining hooks
and radial force from the stent usually main-
tain proximal fixation, consideration should be
given to inserting another anchor stent if mi-
gration is observed or the sac exhibits signs of
pressurization. Devices without hooks rely on

radial force alone to provide proximal fixation
and may be even less secure.6

In the same way that sternal or greater tro-
chanter wires are subject to repetitive move-
ment and may fracture after cardiac or hip
surgery, an endograft is subject to repetitive
pulsatile displacement forces, which depend
on arterial pressure, pulse rate, and confor-
mational changes in the aortic wall. Isolated
stent fracture (Fig. 7B) is not necessarily of
clinical concern unless associated with other
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"TECHNICAL NOTE "

Plain Radiographic Surveillance of Abdominal Aortic
Stent-Grafts: The Liverpool/Perth Protocol
Micheal Murphy, FRCSI, FRCR1; Richard Hodgson, PhD3; Peter L. Harris, MD,
FRCS2; Richard G. McWilliams, FRCS, FRCR1; David E. Hartley, FIR4; and
Michael M.D. Lawrence-Brown, FRACS4

Departments of 1Interventional Radiology and 2Vascular Surgery, Royal
Liverpool University Hospital, and 3Department of Medical Imaging, University
of Liverpool, England, UK. 4Department of Vascular Surgery, Royal Perth
Hospital, Perth, Western Australia

" "

Purpose: To present a protocol for plain radiographic surveillance of abdominal aortic
stent-grafts that addresses the main variables in need of standardization: (1) patient po-
sition, (2) radiographic centering point, and (3) focus-to-film distance.
Technique: Our policy is to perform baseline anteroposterior and lateral films following
endoluminal grafting and repeat the studies annually. These are the most important films
to assess migration and component separation; supplementary right and left posterior
oblique radiographs may help identify wireform fractures. It is best to perform radiography
before computed tomography if both tests are scheduled for the same day, as excretion
of intravenous contrast opacifies the renal collecting systems and interferes with radio-
graphic analysis.
Conclusions: Evaluation of the radiographs depends on the design of the stent-graft, so it
is important to understand graft construction and the position of the radiopaque markers
to best assess changes on follow-up films.
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In this issue, 2 articles from our centers stress
the value of plain radiographic assessment in
the surveillance of aortic stent-grafts1,2; both
argue for standardized radiographic protocols
that would allow successive plain films to be
readily and meaningfully compared. The
main variables in need of standardization are
(1) patient position, (2) radiographic centering
point, and (3) focus-to-film distance (FFD).

Evaluation of the radiographs depends on
the design of the stent-graft used. It is impor-
tant to understand the graft design and the
position of the radiopaque markers to best as-
sess changes on follow-up films. Comparison

with the baseline views is necessary to look
for changes in the following areas:

1. Graft position (migration).
2. Graft angulation (indicates migration).
3. Spacing between metal components (in-

dicates suture or graft material failure).
4. Attachment spike failure.
5. Stent strut failure.
6. Relative movement between components.
7. Loss of constraint of stents (indicates the

neck has dilated or the stent has migrat-
ed into the body of the aneurysm).

Our policy is to perform baseline antero-
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Fig 2. A, Postoperative abdominal radiograph demonstrates eccentric compression. B, Abdominal radiograph at 8 months at time of new
proximal endoleak. C, Aortogram shows proximal endoleak. D, Follow-up abdominal radiograph after insertion of proximal extender cuff.
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Radiography Challenges

• Overpenetration 
• Underpenetration 
• Scatter 
• Motion 
• Overlap with other device 

components 
• Overlap with body 

tissues 
• Landmarks
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Summary
• Inherently volumetric data are best 

interpreted volumetrically

‣ Device and procedure selection

• Informing management fully necessitates:

‣ Training of surgeons, radiologists, 
technologists

‣ Protocols for visualization and analysis

‣ Refined endpoints




