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Table. MR Protocols for Chest Diseases

Aim No. Sequence Suggestion
Pulmonary 1* Pre-contrast-enhanced ECG-gated T: Parallel image should be used.
nodules weighted spin-echo or turbo spin-echo

2*

3*

ECG- and respiratory-gated T2 weight-
ed turbo spin-echo

Respiratory-gated Short TI Inversion-
recovery (STIR) turbo spin echo

Parallel image should be used.

Parallel image should be used.

4 Dynamic MRI with 3D ultra-fast Ti- On spin-echo sequence, dynamic MR images
gradient echo or spin-echo should be obtained at 0, 1, 2, 3, 4, 5, 6 and 8 min
after contrast media injection. On 3D ultra-fast
Ti-gradient echo sequence, dynamic MR images
should be obtained at every 1.1s after contrast
media injection. Less than 30 min breath-holding
are required, and spatial resolution should be
maintained as high as possible.
5% Post contrast-enhanced ECG-gated T:1 Parallel image should be used.
weighted spin-echo or turbo spin-echo
Lung cancer 1% Pre-contrast-enhanced ECG-gated T: Parallel image should be used.
staging weighted spin-echo or turbo spin-echo
2% ECG- and respiratory-gated T2 weight- Parallel image should be used.
ed turbo spin-echo
3* Respiratory-gated Short TI Inversion- Parallel image should be used.
recovery (STIR) turbo spin echo
4  Time-resolved MR angiography Parallel imaging should be used, and spatial reso-
lution should be maintain as high as possible.
5* Post contrast-enhanced ECG-gated T: Parallel image should be used.
weighted spin-echo or turbo spin-echo
Pulmonary 1* ECG-gated Balanced-FFE or True- Parallel imaging should be used, and spatial reso-
vascular FISP lution should be maintain as high as possible.
diseases 2 Dynamic MR perfusion imaging with Dynamic MR perfusion images should be ob-
3D ultra-fast Ti-gradient echo tained at every 1.1s after contrast media injec-
tion. Less than 30 min breath-holding are re-
quired, and spatial resolution should be main-
tained as high as possible.
3* Time-resolved MR angiography Parallel imaging should be used, and spatial reso-
lution should be maintain as high as possible.
Mediastinal ~ 1* Pre-contrast-enhanced ECG-gated T:1 Parallel image should be used.
and chest weighted spin-echo or turbo spin-echo
wall tumor 2* ECG- and respiratory-gated T2 weight- Parallel image should be used.
ed turbo spin-echo
3 Respiratory-gated Short TI Inversion- Parallel image should be used.
recovery (STIR) turbo spin echo
4* Post contrast-enhanced ECG-gated T1 Parallel image should be used.

weighted spin-echo or turbo spin-echo

*: Minimum requirement
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Fig. 1. 71-year-old male with primary lung cancer (adenocarcinoma) in the left lower lobe.

(reprinted from reference 8)

Dynamic MR images (Lto R:t=9.9s, t=11.0s and t=18.7 s) demonstrate the enhancement
effect of SPN (arrow), which received from systemic circulation. Note that t indicates the time

after bolus injection of contrast media.

Fig. 2. 56-year-old male with tuberculoma in the right upper lobe. (reprinted from reference 8)
Dynamic MR images (L to R:t=0s, t=12.1s and t=23.1s) demonstrate the little enhance-
ment effect of SPN (arrow), which received systemic circulation.
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Fig. 3. 56-year-old male with squamous cell carcinoma

a : Although thin-section MPR image suggests chest wall invasion, tumor extent is not clearly
demonstrated. b : STIR turbo SE imaging suggests chest wall invasion, and also clearly demon-
strates tumor extent.
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Fig. 4. 70-year-old male with mediastinal lymphnode metastases from adenocarcinoma
a : Metastiatic lymphnodes (arrows) are depicted as high signal intensity on STIR turbo SE
imaging. b : Metastiatic lymphnodes (arrows) also demonstrate high uptakes of FDG on PET.
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Fig. 5. 70-year-old male with non metastatic mediastinal lymphnodes

a : Mediastinial lymphnodes (arrows) are depicted as low signal intensity on STIR turbo SE
imaging, and diagnosed as non-metastatic lymph nodes. b : Mediastinal lymphnodes (arrow)
demonstrate high uptakes of FDG on PET, and are diagnosed as metastatic lymphnodes. This
case is false-positive on FDG-PET.
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t=12sec gr=ge=

Fig. 6. 45-year-old male with pulmonary thromboembolism. (reprinted from reference 24)

a : Contrast-enhanced MD-CT demonstrates the thrombi (arrows) in trunks anterior, right inter-
lobar artery, middle and lower lobe pulmonary arteries, left pulmonary artery, left upper lobe
trunk and descending trunk on the left. b : Source images of time-resolved contrast-enhanced
MR angiography using SENSE demonstrates the thrombi (arrows) in trunks anterior, right in-
terlobar artery, left pulmonary artery, left upper lobe trunk and descending trunk on the left, and
perfusion defect (arrow head) in left superior segment of lower lobe. Reduced pulmonary blood
flow (large arrow head) in right middle and lower lobes indicates a high probability of PE in the

right middle and lower lobe pulmonary arteries.
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Fig. 7. 57-year-old with malignant mesothelioma

a : Thin-section MPR image demonstrates diffuse pleural thickening in the left hemithorax, and
suspected malignant mesothelioma in T2 stage. b : STIR turbo SE image demonstrates diffuse
pleural and peritoneal thickening as high signal intensity, and suggested malignant mesothelioma
in T4 stage. This case is true-positive on STIR turbo SE image, and false-negative on thin-sec-
tion MPR image.
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Recent advances in magnetic resonance (MR) systems and use of contrast media make it possible
to overcome the limitations in chest MR imaging in the last decade. On the other hand, multi-detector
row computed tomography (CT) and fluorodeoxyglucose-positron emission tomography (FDG-
PET) (or PET/CT) are widely utilized as clinical routine, the aims of chest MR imaging are chang-
ing. Accordingly, we have to reconsider the clinical and academic MR protocols for chest diseases.
We discuss MR examination of the chest for 1) distinguishing malignant and benign pulmonary
nodules, 2) evaluating clinical stage in patients with lung cancer, 3) managing pulmonary vascular
diseases, and 4) assessing mediastinal or chest wall tumors.
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