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Iivaluation of Three-dimensional Contrast-enhanced MR angiography
in Pediatric Body Vascular Lesions
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I.'I bsh'mﬂ Evaluation of three-dimensional contrast-enhanced MR angiography in the
- pediatric body vascular lesions

This study examined the usclulness of three-dimensional gadolinium-enhanced
magnelic resonance angiography (3D-enhanced MRA) for pediatric body vascular le-
sions, Fifteen 3D-enhanced MRAs were performed on fourteen pediatric patients aged
[rom one month to [ilteen vears, using a 3D fast SPGR sequence. Maximum intensity
projection (MIP) and multiplanar reconstruction (MPR) images were obtained from
the imaging data in all cases, and eleven MIP images were obtained after subtraction
ol precontrast—enhanced 1maging data from postcontrast-enhanced imaging data. In
six cases, MIP and MPR images were correlated with cine or digital subtraction an-
giographies, and the eleven subtracted MIP images were compared with those helore
subtraction.

Clinical uselulness was demonstrated in fourteen (93%) of the fifteen cases, and 1n
seven (64%) of the eleven cases in which subtraction was performed, image quality
was improved. In comparison with cine or digital subtraction angiographies, however,
only one (17%) MRA was superior.

[t was considered that 3D-enhanced MRA was useful lor pediatrie body vascular le-
sions because of advantages such as lower invasiveness compared with that of
conventional angiography, absence of radiation exposure, safety of contrast media,
casy availability of MPR images, and short scanning time.

In conclusion, if a pediatric body vascular lesion is suspected, 3D-enhanced MRA
should be performed before conventional angiography. It also seems that 3D-enhanced
MRA may be uselul for follow-up.
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Table 1. Patient characteristics
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(Table 1).

@ L 72 MR2ZEE (FGE# 3 Signa Advan-
tage &AW idlorizon T, & LIZ g
ZEIANE, LRIMTE
head coil Z Wil L, {thiZbody coil,
phased array coil, Pelvie phased array
coll DWW AR L 7z
(3D fast SPGRgpoiled gradient recalled

1.5TTH 5.
Torso
2V v &
aquisition in the steady state) T, {AER
Al L TGd-DTPA %R FAYFE TICiRE
C1 D & Jh W, iR A L
FOV (FField of View), A2 4 AR, A5 A
ZH{TE’, MEmE, = B 2 2 23 AR
&g, Bl»or[fHizkhiEL, Thzhal
~48 > 15~36em, 1 ~7.5mm, 12~60, 1d&H 5B
(2, 256 0rb12x128 or 256 TdH » 7. (lipH
(F20~60/%, MHREHENI22F~ 2 5324HTH -
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WX Age  Sex Clinieal diagnosis
g g

The purpose of MRA

1 9Y M Pulmonary arterial stenosis
2 13Y [ Pulmonary embolism

3 15Y M ToOrI

4 14Y I' Pulmonary sequestration

5 same case as Nod

6 3Y M Dextrocardia, suspected

T OM M TOF

§ 10Y M TOF

9 1M I Aorticarch aneurysm

10 14Y ' Hypertension

(bil. renal arterial stenosis)

11 13Y I
12 8M M

Hypertension

PAPVC, suspected

13 8Y I" Metastatic pulmonary tumor
4 2% I* Pulmenary sequestration, suspected

15 1Y M  Kawasaki disease

(internal iliac arterial aneurysm)

evaluation of pulmonary arterial stenosis
detection of the site of embolus
evaluation of pulmonary arterial development
screening ol the thoracice arteries
demonstration of an abnormal artery
evaluation of the heart and aorta
evaluation of pulmonary arterial development
evaluation ol pulmonary arterial development
demonstration of an aortic aneuryvsm
evaluation of the renal arteries

screening of the thoracie arteries

evaluation ol the pulmonary veins

evaluation of pulmonary arterial invalion

screening ol the thoracie arteries

demonstration ol an internal iliac
arterial ancurysm

TOF:Tetralogy of Fallot

PAPV C:partial anomalous pulmonary venous connection
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Table2. Scanning parameter

L\‘]|R FOV (e ) e thicknies Slice location  Matrix size :\cq}}lsmun Flip Scan time BEoath
No. {mm) time angle hold

1 28x28 2.5 28 256128 1 20 0" 44" !

2 48x24 3 28 256 %128 1 20 0'22"(0.)

3 33 4 28 266128 1 20 0 42"

4 40=<40 1.8 12 206128 1 20 026"

5  4A8x36 2 60 512x 128 2 60 2 13"

6 40=30 1.3 60 512128 2 40 2'21"

T 24x18 1.2 60 o12x 128 1 60 118"

8 32x32 1.5 60 512128 1 60 1" 36"

9 24x18 2.5 28 512128 2 60 1" 08"

10 32x24 4 12 256 =< 256 1 20 0" 34

11 48x36 1.5 60 512x128 1 40 113"

12 20x<15 | 60 512%128 1 60 124"

13 40%30 1.8 60 512>128 1 60 109"

14 32x24 3 28 a12x128 | 60 034"

15  48x36 1.8 60 512128 | 40 108"

O: : Oxygen was administrated.
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Table 3. Results
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MR (1)Confirmation of (2)Comparison with (3)Subtraction
No. vascular lesion conventional angiography eflect
1 4.7 2 NA
2 3.3 NA NA
3 4.3 2. NA
4 1 L7 NA
5 5 a0 4.7
6 4.3 NA 3.1
T 4.3 NA 4
8 4.7 | 2
9 4.3 NA 3.3
10 4.1 2 2.3
11 4.7 NA 3
12 P NA 4.7
13 q NA 4
14 4.3 NA 1
15 4 NA 3

Mean 4. 4 2.9 3.7

NA:not available
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Fig.1
A 14-year-old girl with pulmonary
sequestration (MR No.4,5).

(a) 3D-enhanced MRA, non-subtraction MIP image (anteroposterior view), obtained
with 7.5mm slice thickness, 12 slice locations, 256 ¥ 128 matrix size, and one acquisition
time, under 26scconds breath hold. Though an abormal artery (arrows) originating
from the abdominal aorta can be detected, the spatial resolution is nol necessarily sufli-
cient. (b) 3D-enhanced MRA, presubtraction MIP image (right anterior view), obtained
with 2Zmm slice thickness, 60 slice locations, 512> 128 matrix size, and two acquisition
times, under breathing. The abnormal artery (arrows) can be clearly detected, however
its peripheral branches (arrowheads) are unclear. (¢)Postsubtraction MIP image {(rnght
anterior view) shows clearly the peripheral branches (arrowheads) of the abnormal
artery. (d) Conventional angiography shows both proximal and peripheral portion of
the abnormal artery.
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Fig.2 A 10-year-old boy with tetralogy of Fallot (MR No.8).

(a) 3D-enhanced MRA, non-subtraction MIP tmage (left anterior view), obtained with
I.omm slice thickness, 60 slice locations, 512> 128 matrix size, and one acquisition time,
under breathing. Hypoplastic left pulmonary artery (long arrow) and hyperdilatated
right one (short arrows) are demonstrated. (b) MPR image reconstructed from (a)
shows internal structure of the left pulmonary artery (arrow). {¢) Conventional angio-
graphy can not demonstrate the left pulmonary artery.
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Fig.3 A one-month-old female infant with aortic arch aneurysm (MR No.9).

(a) 3D-enhanced MRA,
2.6mm slice thickness,
times, under breathing.

28 slice locations,
An ancurysm (arrows) protruding upward from aortic arch is

postsubtraction MIP image (left anterior view), obtained with
312x128 matrix size, and two acquisition

demonstrated. (b).(¢) MPR images reconstructed rom non-subtraction image show
internal structure of the aneurysm with no effeet of turbulent Mow(arrows).
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Fig.4 A 14-year-old girl with bilateral renal arterial stenosis (MR No.10).

(a) 3D-enhanced MRA, presubtraction MIP image (anteroposterior view), obtained with
4mm slice thickness, 12 slice locations, 256 > 256 matrix size, and one acquisition time,
under 34seconds breath hold. Proximal stenosis (short arrow) and poststenotic dilata-
tion (long arrow) ol the lell renal arlery are suspeected, and proximal stenosis (arrow-
head) of the right renal arlery is also suspecled. (b) 3D-enhanced MRA, postsubtrac-
tion MIP image (anteroposterior view). As the result of subtraction the image quality
deteriorated. (¢) Conventional angiography shows clearly hoth proximal stenosis (short
arrow) and peripheral aneurysmal change (long arrow) of the left renal artery. Proxi-
mal mild stenosis of the right renal artery (arrowhead) is also revealed. Fibromuseular
dysplasia 1g suspected on anglography.
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