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Abstract

hole body magnetic resonance imaging (WB MRI) has become feasible and enables fast
W scan throughout the body. This technique is based on a real-time gradient-echo imaging
and sliding table platform (rolling table concept, which eliminates time-consuming repositioning of
patients and surface coils). MRI scanners of the latest generation use high field MRI units of
>1.5 Tesla (T), and are reported to have upgraded capabilities in terms of temporal and spatial
resolution due to improved signal-to-noise ratios (SNRs) under high magnetic-field strength
conditions. The diagnostic accuracy of the whole-body staging strategies of PET/CT and MRI are
established. As a start of tumor staging through whole body imaging, PET/CT showed superior
performances in T and N staging than WB MRI using 1.5T MR system. But, both imaging
procedures showed a similar performance in detecting distant metastases. In a recent report on
staging of non-small cell lung cancer (NSCLC), whole body MR imaging proved to be effective as
much as PET/CT in T, N, and M staging. In addition, there were organs of strength for each
modality in the detection of metastasis. Therefore, whole-body MRI/ PET would be suggested as
a future diagnostic procedure of choice for the whole-body imaging with synergistic effects and
reduced radiation exposure.
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Table 1. Summary of image acquisition protocols for the whole-body MRI

Study Year Number of Underlying MR Sequences Details Acquisition
patients disease system time
Horvath, 1999 19 Breast cancer  1.5T T2-weighted 2,000/60 (repetition time/ 6 minutes
etal.(1) spin-echo EPI echo time, msec),
10-mm-thick axial images,
FOV 40 x 20 cm,
matrix 128 x 128 voxels
Inversion-recovery  2,000/60/140 (repetition time/ 6 minutes
EPI echo time/inversion time, msec),
10-mm-thick axial images,
FOV 40 x 20 cm,
matrix 128 x 128 voxels
Walker, 2000 17 Breast cancer  1.5T T2-weighted turbo  4,000/40/160 (repetition time/ 40 minutes
etal.(2) STIR echo timefinversion time, msec),  with
echo train length (ETL) 6, respiratory
echospacing 12 msec, gating
8-mm-thick coronal images,
FOV 45~50 cm
Barkhausen, 2001 8 3 healthy 1.5T Real-time true 2.2/1.1 (repetition/ 8 minutes
etal.(5) volunteers and FISP echo time, msec), 60° flip angle,
5 malignant matrix 63 x 128 voxels,
tumors 8-mm-thick axial images
Lauenstein, 2004 51 Malignant 1.5T T2-weighted half- 1,200/60 (repetition time/ 14.5 minutes
etal.(3) tumors Fourier RARE with  echo time, msec), 150° flip angle,
fat suppression matrix 144 x 256 voxels,

7-mm-thick axial images
Contrast-enhanced  3.1/1.17 (repetition time/
3D gradient echo echo time, msec),

12° flip angle,

matrix 264 x 512 voxels,

3-mm-thick axial images

Yi, etal.4) 2008 174 NSCLC 3T TIBB T2-weighted  3,600/80 (repetition time/ 40 minutes
TSE echo time, msec),
echo train length 22,
matrix 256 x 256 voxels,
8-mm-thick axial images

3D gradient echo 3.0/1.44 (repetition time/
echo time, msec),
10° flip angle,
matrix 224 x 224 voxels,
5-mm-thick axial images

EPI: echo-planar MR images, FOV: field-of-view, STIR: short-tau inversion recovery, FISP: fast imaging with steady-state
precession, RARE: rapid acquisition with relaxation enhancement, NSCLC: non-small cell lung cancer, TIBB: triple-inversion black
blood, TSE: turbo-spin echo
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Figure 1. Concordant detection of metastasis in a 48-year-old woman with adeno-

carcinoma in the right lung. (A) Max-imum intensity projection PET image
shows a hyper-metabolic mass (arrow) in the left temporal lobe of the brain
and a focal hot-uptake lesion (double-arrow) in the left iliac bone, re-
presenting brain and bone metastases. (B) Enhanced T1-weighted turbo
field-echo whole-body MR image shows a rim-enhancing mass (arrow) in
the left temporal lobe of the brain and a focal enhancing lesion (double-
arrow) in the left iliac bone, representing brain and bone metastases. Note
another smaller metastatic nodule (arrowhead) in the left thalamus of the
brain, which was not covered in the field-of-view of the PET/CT.

W, CT HARE o]-8-3F 31214 Wby o] W7 2% w3 W]
g o) Aol 53 Axo] A=l Bustirk(1). of
ok Bt} W71 AA Y Qo] a21A Wi v]Ete] Kt
fragh o2 ezl [ QIR PET/CTQ} H] gk
7= Lauenstein 5ol oJ3 thFet 75 o S
th o2 3ho] A HarEgir} o ‘*T“ﬂ*ﬂh 1.5T MR&
ol-g3te] A A7 S F et AL T Ne| W
el QlojAl= PET/CT7} -9-A31}, o] W7]e] ZA el 9)
oJAE 2l A1 Q3 PET/CTVL 558 Fxe]

3, 9 e ZALZAM | T R B
oA G BAES o=
o1 uie] EAARA ] AN A

Hogdel S840l UE A7 ke

0

02

02
>

HJ
ofr
FF

off . 0

M,

3 AR, o} R AREES Thge

= AN ANBHRIE o) 87 et 47
o] -840} ole] Hlg-Ea} wol et 7= 1 )
Ik ¥ ML) kA 0 o Z1%10] et Ba gt At
A zAke] 913800 that 14je] Z7hEA Al 4718
PFS AR o) g3 B S E A A} o] Fof
A3 Ik, S, oF B4 o A A7
2 AR AFAEE 227 QPO B
o 2] g ek 915k A4 A7 13RSl A g
3} ZREgd ¥ 3449 &2 sk leri(),
oF Bk o el MRS ApaAste] AuaAnt BT

Cheto At 2l x|

S
=]

1037



YiCA - LeeKS - Kim JH

Figure 2. Images of brain metastasis in a 62-year-old man with NSCLC of the
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lung detected at whole-body MR imaging, but not at PET/CT. (A) 2 7]eAol o] o]elLo] wAut 247]F

Maximum intensity projection PET image shows a primary lung cancer
(arrow) in the left upper lobe, but not metastatic nodule in the brain. (B)
Enhanced T1-weighted turbo field-echo whole-body MR image
shows a spiculated enhancing primary lung cancer in the left upper
lobe (arrow) and a rim-enhancing metastatic nodule (arrowhead) in
right cerebella hemisphere in the brain. (C) T2-weighted turbo spin-
echo whole-body MR image shows a focal high signal intensity lesion
(arrowhead) in the corresponding area of the right cerebella hemi-
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sphere. Note primary mass in left upper lobe (arrow). Increase in size

on follow-up MR images confirms a brain metastasis.
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