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Introduct ion

o C-arm CT for visua lization in 3D of vasc ulature
and oth er high -contr ast structu res has become
commonplace

o The trans ition fro m XRIIs to dig ital flat panels
opened the doors to the possi bi li ty of low -
contra st 3D CT imag ing in the intervention al
su ite

o What dos es are likely? How do current
settings compar e to cl in ical CT doses?

o How is low -con trast visibi lity affected by
choic e of kVp?

o How does the AEC syste m on the C-arm affect
dose and low -contrast vis ibi lity?

C-arm System :: CT Syst em

half scan, area detector vs. full scan/narrow detector
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Dose Measurement

o small 0.6cc Ion Chamber, measuring dose max.
o CTDI phantom (16cm diameter, 15cm long)
o Dose measured at center and eight peripheral

positions for :
(30x40) cm detector format
based on 543 views

o Beam Size (iso-center):
Width: 26.67cm
Height: 20.00cm

16 cm

32 cm

Dose Measurement

o small 0.6cc Ion Chamber, measuring dose max.
o CTDI phantom (16cm & 32cm diameter, 15cm

long)
o Dose measured at center and eight peripheral

positions for :
(30x40) cm detector format
based on 543 views

o Beam Size (iso-center):
Width: 26.67cm
Height: 20.00cm

16 cm

32 cm

Dose Measurements : 81kVp
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Creating 3D Images in the
Interv entional Lab

1) Rotati onal Angiog raphy Run

4) In-room Displa y

3) Reconstr uction and
Visual izati on

2) Image transfer
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Dose Measurements : 81kVp
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Measured Doses :
‘Medium -High ’ dose reques ted
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Variation in CTDIw in spite of AEC.
The EU guidelines for routine head CT scans specify a CTDIw
of 60mGy.

Vis ib ilit y of Low -Cont rast Objects?

o Catphan Module CTP515
used as image quality
phantom (20cm housing)

o Acquired 543 views over
20sec at various dose and
kVp settings, Zoom 0

o Reconstructed soft tissue
segment (smooth kernel,
10mm slice width)

o Analyzed visibility of (outer)
5HU insets

Scoring Question: What size “ 5HU” objects can you see?
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Visibil ity vs. Dose

Visibil ity Chart (81kVp , 543views )

0

10

20

30

40

50

60

70

80

90

100

0 3 6 9 12 15

Detail Diameter [mm ]

V
is

ib
ili

ty
(%

)

CTDIw = 19.93mGy

CTDIw = 26.31mGy

CTDIw = 37.01mGy

CTDIw = 54.12mGy
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Normal ized Visibility :
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9mm scoring object s with con trast of
5HU visib le in over 90% of all cases

MTF: 100 µm steel wire
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Intracranial Imaging
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In vivo pig model,
Autologous blood,
NO iodine contrast

ARTIFACT:

Beam hardening
Scatter
Conebeam

M. Marks,H. Do et al.
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Body Applica tions : TACE

L. Hoffmanet al.

ARTIFACT:

Truncation

C-arm CT vs. Clinical CT

o Intra -procedural
o Singl e circle scan
o 1000 slices
o Rotation time 5-10s
o Volume in 5-10s
o See better than 10 HU

o Diagnostic
o Spira l scan
o 64 slices
o Rotation time 0.3s
o Volume in 5-10s
o See better than 3 HU

Conclusions

o Bette r vis ibility at low er energy (kVp) offers
potent ial for image acquisi tion proto col
optimization

o We can detect 9mm scor ing objects (nominal
contra st “5 HU”) in over 90% of all cases (70kVp
through 125kVp)

o The dose applied to obtain th is image qualit y
performance is close to the EU guideline for CT
head scans (60mGy)

o The in-plane spatial resol uti on of the syste m is
excel lent.


