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INTRODUCTION
MRI is a simple and radiation free alternative to traditional lymphatic imaging techniques including fluoroscopic lymphangiography and lymphoscintigraphy which both incur a
radiation dose and lymphoscintigraphy taking hours to complete.
ANATOMY OF THE CENTRAL LYMPHATIC SYSTEM
The peripheral lymphatic ducts from the lower extremities join to form the central thoracic duct. This confluence is usually a saccular dilatation called the cisterna chyli which
continues in the thorax as the thoracic duct. The thoracic duct drains into the venous system at the junction of the left internal jugular and subclavian veins. (1)
IMAGING TECHNIQUE
1. Ultrasound-guided Inguinal lymph node cannulation
• In the supine position, using ultrasound, the most accessible inguinal lymph nodes on both sides are identified.
• Under sterile conditions and ultrasound guidance both lymph nodes are cannulated using a 20 to 25 gauge needle and the correct position confirmed with a test injection of
1-2mls saline.
• 5-10mls 0.1% gadolinium is then injected slowly in the central medulla of the lymph nodes.
2. MRI sequence
• Scans were performed using a phased array surface body coil and 3T scanner
• Due to the small size of lymphatic ducts (<4mm in diameter), overlapping thin slice acquisition is important.
• Generally, the most useful sequence is the breath-hold post-contrast dynamic fat saturated T1 weighted three-dimensional gradient echo sequence (LAVA – Liver
Accelerated Volume Acquisition). Heavily T2 weighted imaging is also useful to image the fluid filled lymphatics, which is similar to the technique used in biliary MRI.
• An initial coronal plane helps to provide the anatomy and position of the contrast from the groin up the cisterna chyli (Figure 3a).
• Subsequent imaging should be performed within 1min; however, the interval between scans should be adjusted based on the rate of contrast/lymphatic flow.
• Additional axial and/or sagittal planes should be performed at any suspicious levels of contrast leak.
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CASE 1
• A 58-year-old male patient with bilateral pleural effusions on CT following oesophagectomy for oesophageal malignancy.
• DCE MR lymphangiogram was used to assess the integrity of the thoracic duct.
• The coronal T1 weighted images with fat saturation showed progressive enhancement of the abdominal lymphatics, cisterna chyli and inferior thoracic duct up to the level of
T11-12 (Figure 1 b–c). This corresponded to the position of the metallic clips seen on the coronal CT (Figure 1 a) and represent the position of thoracic duct ligation.
• There was no enhancement proximal to this level and no lymphatic leak into the pleural effusion.
CASE 2
• A 60-year-old male with recurrent right pleural effusions having sustained right-sided pneumothorax and rib fractures during a road traffic accident.
• Lymphoscintigraphy showed no evidence of Chyle leak, however subsequent thoracoscopy and samples confirmed chylothorax.
• DCE MR lymphangiogram showed contrast enhancement of the right pleural effusion (Figure 2a). The enhancing fluid could be tracked along the bronchovascular bundles, into
the right hilum, and appeared to communicate with the thoracic duct (Figure 2b). The findings were consistent with a lymphatic leak into the right pleural effusion from the
thoracic duct.
• The patient subsequently had a right thoracotomy and clipping of the thoracic duct.
CASE 3
• A 75-year-old male patient with oesophageal malignancy had ongoing high volume output from a mid-mediastinal drain that was left in-situ post-oesophagectomy.
• DCE MR lymphangiogram was used to investigate the site of chyle leak.
• The coronal T1 weighted images with fat saturation showed accumulation of gadolinium in the middle mediastinum, and the tip of the surgical drain is positioned in the superior
aspect of the collection. (Figure 3)
CASE 4
• A 57 year old female patient presented with dyspnoea and chest CT findings of mediastinal fat stranding and bilateral smooth interlobular septal thickening raising possibility of
pulmonary lymphangiomatosis. (2,3)
• Subsequent DCE MR lymphangiogram showed no evidence of abnormal dilated intrathoracic lymphatic vessels(Figure 4)
DISCUSION
• DCE MR lymphangiography is a radiation-free and relatively quick imaging
technique with high spatial resolution for evaluation of the central lymphatic system.
• In this case series DCE MR lymphangiography had a role in confirming/excluding
chyle leak post-oesophagectomy as well as to provide guidance for surgical
management. As a result, DCE MR lymphangiogram has become a valuable
diagnostic tool in the surgical setting at our institution.
• We recommend the radiologist working alongside the radiographer during the scan
to further optimise image quality.
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