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Development of TAVI planning CT using a three-dimensional automatic measurement
software
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Transcatheter aortic valve implantation (TAVI) is considered an effective
treatment option for patients with severe and symptomatic aortic valve stenosis not suitable for
conventional valve replacement. Multi-detector row computed tomography (CT) has become the standard
non-invasive imaging method in pre-TAVI assessment for aortic root dimensions and access site. To
ensure technical success and optimal valve-prosthesis sizing, a dedicated scan technique is of
utmost importance. However, optimal scan protocol for pre-TAVI assessment has not been fully
established. We have developed the optimal scan protocol based on our phantom and clinical studies
corresponding to individual patients. The scan techniques enable the high-precision pre-TAVI
measurement using a three-dimensional automatic measurement software. This is helpful for safe and
appropriate management in patinet with aortic valve stenosis.
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Patients (n) 357
Group |: HR <60 174

Group 2: 60 <HR <70 131

Group 3: 70<HR <80 42

Group 4: 80 = HR 10

Age (years) 71.1 £ 10.1
Female/male 119 /238
Body weight (kg) 545+ 10.9
Average heart rate (bpm) 604+ 8.8

60

Atrial fibrillation

Number of patients 60

Age (years) 72.1+8.1
Female/Male 15/45
Body weight (kg) 63.1£12.6
Body mass index (kg/m?) 24.1+£32
Mean heart rate (bpm) 70.3£15.9

Heat rate variation (bpm) 15.4+6.9
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Characteristic

80 kVp

80 kVp

Protocol A Protocol B Protocol C P value

Number of 30 30 30 —
patients

Age (y),
mean + SD

Female/male 14/16 18/12 16/14 31

Body weight (kg), 57.7 +133 54.6+79 564+109 .34
mean + SD

Body mass index 23.0 + 4.3
(kg/m?),
mean + SD

Heart rate
(beats/min),
mean + SD

63.4+13.8 69.8+11.1 64.7+13.1 .14

222+31 226+40 .66

583+9.0 593+83 592483 .98
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Heart rate (bpm)

Systolic phase (%) Diastolic phase (%)

<60

60 <HR <70
70 <HR <80
80 <HR
Total

7

RR70-79%

RR90-99%

U174 (1.1%)
9131 (6.9%)

( 172/174 (98.9%
(

13/42 (31.0%)
(
(

)

122/131 (93.1%)

29/42 (69.0%)

7110 (70.0%) )
311357 (8.7%) )

310 (30.0%
3261357 (91.3%
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64 CT( 0.42 ) 3
- i, . 1
diagnostic quality 1
Diagnostic Diagnostic CT 3
coronary coronary
Heart rate arteries for arteries for TAVI -p lanni ng
(bpm) 64-slice CT 256-slice CT P value TAVI
<60 518/522 (99.2%)  750/750 (100%)  0.02
60 <HR <70  372/393 (94.7%) 581/582 (99.8%) <0.01
70<HR <80  77/126 (61.1%)  181/189 (95.8%) <0.01
80 <HR 16/30 (53.3%) 54/66 (81.8%) <0.01
Total 983/1071 (91.8%) 1566/1587 (98.7) <0.01
9 64 CT 256 CT
) ) 5
diagnostic
quality Paradoxical effect of cardiac
output on arterial enhancement at
2 computed tomography: does cardiac
output reduction simply result in an
increase in aortic peak enhancement?
3 Kidoh M, Nakaura T, Funama Y, Shimonobo
Protocol B 80 kVp 25% | T, Shirasaka T, Hatemura M, Utsunomiya
D, Oda S, Yuki H, Namimoto T, Higaki T,
Awai K, Yamashita Y.
. e o X J Comput Assist Tomogr. 2017
N (in-press)
350 Low-contrast and low-radiation
2 300 dose protocol in cardiac computed
g 250 tomography: usefulness of low tube
S voltage and knowledge-based iterative
5 1o model reconstruction algorithm.
100 lyama Y, Nakaura T, Yokoyama K, Kidoh
s M, Harada K, Oda S, Tokuyasu S,
° Protocol A Protocol B Protocol C YamaSh i ta Y =

Assessable 434 (95.0%) 443 (97.8%) 404 (89.0%)
Not assessable 23 (5.0%) 10 (2.2%) 50 (11.0%)
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Nov/Dec;40(6):941-947.

256-Slice coronary computed
tomographic angiography in patients
with atrial fibrillation: optimal
reconstruction phase and image
quality.
Oda S, Honda K, Yoshimura A, Katahira
K, Noda K, Oshima S, Yuki H, Kidoh M,
Utsunomiya D, Nakaura T, Namimoto T,
Yamashita Y.
Eur Radiol. 2016 Jan;26(1):55-63. doi:
10.1007/s00330-015-3822-0. Epub 2015
May 21.

Improved image quality at 256-slice
coronary CT angiography in patients
with a high heart rate and coronary
artery disease: comparison with
64-slice CT imaging.

Oda S, Katahira K, Utsunomiya D,
Takaoka H, Honda K, Noda K, Oshima S,
Yuki H, Namimoto T, Yamashita Y.
Acta Radiol. 2015 Nov;56(11):1308-14.
doi: 10.1177/028418

Low contrast and radiation dose
coronary CT angiography using a
320-row system and a refined contrast
injection and timing method.

Oda S, Utsunomiya D, Yuki H, Kai N,
Hatemura M, Funama Y, Kidoh M, Yoshida
M, Namimoto T, Yamashita Y.

J Cardiovasc Comput Tomogr. 2015
Jan-Feb;9(1):19-27. doi:

10.1016/j -jcct.2014.12.002. Epub 2014
Dec 24.
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Relationship between cardiac index
and vascular enhancement at coronary
CT angiography using test-injection
method
Hideaki Yuki, Daisuke Utsunomiya,
Seitaro Oda, Masafumi Kidoh, Yoshinori
Funama, Tomohiro Namimoto, Yasuyuki
Yamashita
The 74th Annual Meeting of the Japan
Radiological Society (2015.4.16-19,

Yokohama, Japan)

Planning for Transcatheter Aortic
Valve Replacement: What Should
Radiologists Know for CT Reporting
Utsunomiya D, Oda S, Yuki H, Kidoh M,
Funama Y, Nakaura T, Hirata K,
Yamashita Y.

The 101st Annual Meeting of
Radiological Society of North America
(2015.11.29-12.4, Chicago, USA)
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