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A B S T R A C T

Objective: To review the technical aspects and categorize the imaging findings of dynamic contrast enhanced
magnetic resonance lymphangiography (DCMRL) and correlate the findings with patient management options.
Materials and methods: A retrospective review of patients who underwent DCMRL between June 2012 and
August 2017 at a tertiary care paediatric hospital was performed. Twenty-five DCMRL studies were performed in
23 patients (9 males, 13 females, 1 ambiguous gender) with a median age of 4 years (range: 1 month–29 years).
DCMRL imaging findings were reviewed, categorized and the impact on patient management was studied.
Results: DCMRL was technically successful in 23/25 (92%) studies. DCMRL findings were categorized based on
the status of central conducting lymphatics (CCL) and alternate lymphatic pathways as follows: Type 1 – normal
CCL with no alternate lymphatic pathways, Type 2 – partial (2a) or complete (2b) non-visualization of CCL with
reflux of contrast into alternate pathways and Type 3 – normal CCL with additional filling of alternate pathways.
Type 1 DCMRL patients (n= 5) were reassured and conservative management was continued, Type 2 patients
(n=10) had evidence of CCL obstruction hence thoracic duct ligation or embolization was avoided and other
options such as lymphatic fluid diversion using Denver® shunt or lympho-venous anastomosis were used, and
Type 3 patients (n=8) were evaluated for elevated central venous pressure as a cause of lymphatic backflow in
addition to Denver® shunt, lympho-venous anastomosis, thoracic duct ligation or embolization.
Conclusion: DCMRL is an evolving imaging technique for understanding abnormalities of the central conducting
lymphatics. Categorization of imaging findings may be helpful in guiding selection of management options.

1. Introduction

Disorders of the lymphatic system present as a wide clinical spec-
trum from self-limiting traumatic leaks easily managed by conservative
methods to multi-system disorders that are progressive, unresponsive to
currently available treatment options and often result in death from
malnutrition or infection. Imaging techniques of the central conducting
lymphatics (CCL) have undergone major developments in the recent
years since the first application of intra-nodal injection of contrast
agents for dynamic study of the CCL [1–10]. The combination of intra-
nodal injection of gadolinium and simultaneous dynamic acquisition of

MR images of the chest and abdomen has led to a new lymphatic
imaging technique called dynamic contrast enhanced magnetic re-
sonance lymphangiography (DCMRL). This technique provides a time
resolved study of lymphatic flow with good spatial resolution. It is
particularly useful in patients with right-to-left intra- and extra-cardiac
shunts who could develop cerebral embolism from the use of conven-
tional iodinated oil-based contrast agent for lymphatic imaging [4].
Since the utilization of this technique has increased, new insights into
patterns of lymphatic flow in different clinical conditions and their
implications on patient management are evolving [8,9]. The purpose of
this study is to retrospectively review technical aspects, categorize
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