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ABSTRACT —— The clinical indications of MRI for neoplastic lesions in the chest are limited at the current time;
however, when MR examinations are performed with appropriate sequences and, for appropriate purposes, they
can play an important role in the clinical scenario. In particularly, current technical progress enables us to obtain
various information concerning the living body without any invasive procedures. Additionally, whole body MRI
and lymph node-specific contrast materials will be introduced in the diagnosis of lung cancer in the developed
countries except for Japan. Unfortunately, we cannot access these 2 novel technical developments because of the

problems in the medical systems in Japan.
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Figure 1. a. T2-TSE image. b. T2-SSTSE image. Both a and b are the T2-weighted coronal images
of the same healthy volunteer, obtained under free breathing; however, the image quality of these two

is completely different. On a, the significant motion artifacts are observed. On the other hand, we can
hardly point out any motion artifacts on b. The quality of the MR images of the chest in which physio-
logical motions are prominent is strongly depended on the selected sequences.
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Figure 2. T2-weighted sagittal (a) and coronal (b) SSTSE images of a 58-year-old male having a thy-
moma accompanying myesthenia gravis are shown. These two sequences should be obtained in the

first place of the MR examination of the anterior mediastinal mass. Each of them can be acquired

within a 20-second breath-holding. O2 inhalation during the examination may make the breath-holding

easier for aged patients.
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Figure 3. a. T2-SSTSE sagittal image. b. Fat suppressed T2-TSE axial image. A 65-year-old male
having unilocular thymic cyst is shown (arrow). T2-SSTSE (a) shows tendency to depict the fat signal
higher than conventional T2-TSE. Therefore, in some cases, it is often difficult to define whether the
anterior mediastinal lesion is cystic or solid. On fat suppressed T2-weighted TSE (b), we can intuitively
understand that this anterior mediastinal lesion is cystic even though motion artifacts due to cardiac
pulsation is far more prominent on b than on a. Please pay notice that the direction of the pulsation
artifacts is horizontal and do not overlap on the thymic cyst which must be clearly observed on this
MR examination (arrowheads). Such careful imaging parameter setting may decrease the motion arti-

fact problems in MR imaging of the chest.

Figure 4. a. Contrast enhanced CT. b. Tl-weighted in-phase fast field echo (FFE) axial image. ¢. Tl-weighted
opposed-phase FFE axial image. A 39-year-old female having mature teratoma of the anterior mediastinum, which
was pointed out with elevation of CA19-9 as a trigger. On a, it was difficult to point out the fat deposition in the
mass; however, we could easily pointed out the signal drop parts in the mass on ¢ as comparison with b (arrows).
This technique is the most sensitive non-invasive method to detect fat deposition in the tissues.
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Figure 5. a. Tl-weighted in-phase FFE axial image. b. T1-weighted opposed-phase FFE axial image.
A 40-year-old female having a posterior mediastinal mass which was accidentally found in the follow-
up CT of bronchiectasis. This lesion showed high intensity on both a and b and does not show overt
signal changes between these two sequences. According to these imaging findings, this lesion is now
followed up as a non-neoplastic cystic lesion which was suspected as a foregut cyst.

Figure 6. a. T2-weighted TSE image. b. Diffusion weighted image (DWI, inverted contrast). A 71-year-old
patient who had a multiple thymomas arisen in the thymic cyst. Two solid components in the anterior medi-
astinal cyst showed high intensity on b. Pathological examination revealed that the ventral solid part was
type Bl thymoma and the dorsal solid part was type AB thymoma. DWI can depict the tissues with high cel-
lularity as high signal intensity lesions without administration of the any contrast materials.
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Figure 7. a. Short T1 inversion recovery (STIR) coronal image. b. Postcontrast fat suppressed T1-weighted coronal
image. ¢. Diffusion weighted whole-body imaging with background body signal suppression (DWBIS, reconstructed
3D-image, inversion contrast). A 59-year-old male having a pancoast lung cancer of the right lung apex. a and b re-
vealed that this tumor had already invaded the chest wall. In the clinical scenario, the direct invasion for the right
brachial neural plexus was strongly suspected because the patient complained the irradiating pain in the right upper
limb. ¢ clearly depicted the tumor invasion for the right brachial neural plexus. On DWI, not only cancers but also
normal tissues having high cellularity, such as neural tissue and normal lymph nodes, are depicted hyperintensely.
High intensity spots shown in the both sides of the neck were the normal cervical lymph nodes.

Figure 8. a. T2-weighted SSTSE coronal image. b. Diffusion weighted coronal image (inverted con-
trast). A 58-year-old male having a thymoma in the anterior mediastinum. As shown on Figure 7c, nor-

mal lymph nodes are hyperintensely depicted on DWIL In this case, some small normal-sized lymph
nodes were shown in the neck and bilateral axillas (arrows) on b, however, it was quite strange that b
failed to depict any normal lymph nodes in the mediastinum (dotted circle). This phenomenon was due
to the violent pulsation movement of the heart and pulmonary artery decrease the signal intensity of
the mediastinal lymph nodes aroud themselves. Originally, DWI has high usefulness in the detection of
lymph nodes, however, this is not applied in the chest.
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Figure 9. a. Whole-body T2-weighted SSTSE coronal image (fusion image reconstructed from two
separately acquired T2-weighted SSTSE image). b. Whole body diffusion weighted coronal image (fu-
sion image reconstructed from three separately acquired DWI). A 71-year-old male having far ad-
vanced small cell lung cancer. On DWI, the signal from the right pleural effusion was suppressed, and
the primary tumor of the right pulmonary hilus and the peripheral atelectasis were shown as hyperin-
tense lesions. Moreover, we could understand that DWI enabled to clearly differentiate the primary
tumor from the collapsed lung. DWI also succeeded to detect the bilateral adrenal gland metastases,
multiple metastases in the bilateral kidneys and left iliac bone metastasis (arrows).
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