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Magnetic Resonance Imaging in Thorax

Byoung Wook Choi

Department of Diagnostic Radiology, Research Institute of Radiological Science,
Yonsei University College of Medicine

Magnetic Resonance Imaging (MRI) is one of the most advanced imaging techniques in clinical and

research medicine. However, clinical application of MRI to the lung or thorax has been limited due to

various drawbacks. Low signal intensity of the lung and cardiac and respiratory movements are the most

serious problems with MRI in thorax. Nevertheless, MRI is superior to CT in some selected patients with

thoracic diseases. The role of clinical MRI in thoracic disease has been widened with improvement of MR

equipments and development of new pulse sequences. Otherwise, functional assessment of lung by MRI

has been studied for the last decade. These include perfusion MRI with or without contrast enhancement

and ventilation MRI with oxygen—-enhancement or hyperpolarized noble gas, *He and "“Xe. (Tuberculosis

and Respiratory Diseases 2004, 56:571-592)

Key words : Magnetic Resonance Imaging/methods, Lung Diseases/diagnosis, Thoracic Diseases/
diagnosis, Thorax/pathology, Pulmonary circulation, Pulmonary ventilation.
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1. Multiplanar MRI of lung cancer. T1-weighted axial image (A), T1-weighted oblique coronal image
(B), and gradient-echo oblique axial image (C) show various perpendicular planes to the border
between the mass and the pericardium for evaluation of invasion.

2. Comparison of MRI with CT for evaluation of calcification and vascular structures. Nonenhanced CT
(A) shows a large mass (large arrow) at the left hilar area, which was a lung cancer. Calcification
is well demonstrated (small arrows). However, the vascular structure in mediastinum is not clearly
distinguished. Contrast-enhanced CT (B) shows strong enhancement of vascular structures.
T1-weighted (C) and T2-weighted (D) images of MRI clearly depict the mass (large arrow) and
vascular structures in mediastinum without contrast-enhancement. However, calcification is not
clearly depicted (small arrows).

3. Invasion of various structures of thorax. T2-weighted coronal MRI (A) shows a paravertebral mass
(arrow) related to the neural foramen, which was a neurogenic tumor in the posterior mediastinum.
T1-weighted axial MRI (B) in a patient with giant cell tumor (arrow) reveals invasion of the chest
wall and mediastinum. T2-weighted coronal MRI (C) in a child with embryonal rhabdomyosarcoma
(arrow) on the right chest wall shows involvement of the chest wall like Pancoast tumor.
Gradient-echo MRI (D) well demonstrates encasement of intrapericardial left pulmonary artery
(arrow) by a mass, which was a lung cancer.

4. Bronchogenic cyst. A mass (arrow) with soft tissue density is noted on the left lower lobe in
nonenhanced (A) and enhanced (B) CT scans. T1- (C) and T2-weighted (D) MRIs show high signal
intensity of the mass. The mass shows no remarkable enhancement after contrast administration (E)
compared to the precontrast fat-suppressed T1-weighted MRI (F). These findings strongly suggest
that the mass is cystic.

5. MR angiography in thorax. Fast gradient-echo MR angiography without contrast enhancement (A)
and contrast-enhanced MR angiography (B) provide three-dimensional high-resolution angiographic
Images.

6. Follow-up MRI of lymphoma after treatment. After treatment of lymphoma, residual soft tissue is
noted in the middle mediastinum as a homogenous density in the enhanced CT scan (A). T1- (B)
and T2-weighted (C) MRIs show relatively dark signal intensity suggesting fibrosis. Positron
emission tomogram (D) shows no definite strong uptake suggesting residual tumor.

7. Hemorrhage. T1- (A) and T2-weighted (B) MRIs show high signal intensity of the pleural effusion
on the right. High signal intensity of fluid in T1-weighted MRI in this patient with lung cancer
means T1 shortening by paramagnetic effect of hemorrhagic pleural effusion.

8. Dynamic enhanced MRIL Fast gradient-echo dynamic enhanced MRIs show a large mass (arrow) on
the right paracardiac area. The mass shows fill-in pattern of enhancement. The mass was confirmed
as hyaline-vascular type of Castleman diseae.

9. Motion study with MRI for evaluation of invasion of cardiovascular structures in lung cancer. Cine
MRIs (AB) show sliding motion at the border between the mass and pericardium (arrows). Spatial
modulation of magnetization MRIs (C, D) show distortion of parallel lines crossing the border
between the mass and pericardium (arrows in D). This sliding motion is very accurate for the
diagnosis of the absence of invasion.

10 Real time MRIL High-resolution gradient-echo sagittal MRI (A) shows a small mass on the
diaphragmatic surface (arrow). With deep breathing, real time MRIs (B, C) demonstratey sliding
motion between the mass and diaphragm (arrow in B and C)).
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Fig. 1A Fig. 1B

Fig. 2A Fig. 2B
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Fig. 2C Fig. 2D
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Fig. 4C Fig. 4D

Fig. 4E Fig. 4F
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Fig. 6A Fig. 6B

Fig. 6D
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Fig. 9A Fig. 9B
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