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The roles of iodized oil-based
lymphangiography and post-
lymphangiographic computed tomography
for specific lymphatic intervention planning
in patients with postoperative lymphatic
fistula: a literature review and case series
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Abstract

In the management of patients with postoperative lymphatic fistula (LF) in different locations, iodized oil-based
lymphangiography (LAG) from trans-pedal or intranodal route is an established diagnostic approach with the potential
to plan further interventional treatments. However, specific lymphatic interventions are indicated depending on
different locations and morphologies of the LF. After a systematic literature review, four types of interventions can be
considered, including direct leakage embolization/sclerotherapy (DLE/DLS), percutaneous afferent lymphatic vessel
embolization (ALVE), percutaneous afferent lymphatic vessels disruption/sclerotherapy (ALVD/ALVS), and trans-afferent
nodal embolization (TNE). In the iodized oil-based LAG, three potential lymphatic targets including confined leakage,
definite afferent LVs, and definite closest afferent LNs should be comprehensively assessed. For optimal prospective
treatment planning for LF, iodized oil-based post-lymphangiographic computed tomography (post-LAG CT) is a useful
complement to the conventional iodized oil-based LAG, which can be performed easily after LAG. This review article
summarized the current evidence of the specific lymphatic interventions in patients with postoperative LF and
explored the potential benefits of post-LAG CT in the intervention planning from a case series.
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Background
Postoperative lymphatic fistula (LF) is a severe complica-
tion after thoracic, abdominal, or pelvic surgeries result-
ing in high mortality (Itkin et al. 2009; Baek et al. 2016a;
Baek et al. 2016b; Nadolski et al. 2018). The clinical
diagnosis of LF is usually based on the detection of

milky fluid leakage with triglyceride > 110 mg/dl and/or
positive detection of the chylomicron (Xu et al. 2011;
Liu et al. 2014). In addition, iodized oil-based conven-
tional lymphangiography (LAG) is an established diag-
nostic approach, in which the iodized oil such as lipiodol
as a contrast medium is injected from the trans-pedal or
intranodal route to visualize the lymphatic system and
ruptured lymphatic vessels (LVs) (Cope and Kaiser 2002;
Hur et al. 2016; Yannes et al. 2017; Reisenauer et al.
2018; Chu et al. 2019). Recently, the intranodal approach
has been more recommended which is characterized by
shorter examination time and easier handling compared
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with trans-pedal LAG (Nadolski and Itkin 2012;
Nadolski et al. 2018).
Although there are other useful diagnostic

techniques such as nuclear medicine lymphoscinti-
graphy and gadolinium-based magnetic resonance-
lymphangiography (MRL) being able to visualize the
lymphatic system and LF as well, conventional io-
dized oil-based LAG was considered as the gold
standard of reference for the prospective intervention
planning for LF at different locations (Pui and Yueh
1998; Pieper et al. 2019; Pieper et al. 2020). How-
ever, the 2-dimensional feature of conventional io-
dized oil-based LAG can sometimes make it difficult
to determine the exact anatomical information of the
lymphatic system due to the overlapping structures
(Ginat et al. 2009; Itkin et al. 2009; Kortes et al.
2014). Thus, post-lymphangiographic computed tom-
ography (post-LAG CT) is recommended which can
be carried out easily after iodized oil-based LAG, to
illustrate better anatomical details of the lymphatic
system and LF with three-dimensional spatial reso-
lution (Ginat et al. 2009; Kawasaki et al. 2013;
Kortes et al. 2014) (Fig. 1). In this review, it summa-
rized the current evidence of the specific lymphatic
interventions in patients with postoperative LF at
different locations and explored the potential bene-
fits of post-LAG CT in the intervention planning
from a case series.

Radiological demonstrations of the LF
Above all, understanding the different radiological
demonstrations of the LF is very important for pro-
spective intervention planning. Equally, in either io-
dized oil-based LAG or post-LAG CT, the
postoperative LF is directly characterized by the vi-
sualized iodized oil extravasation out from the affer-
ent LVs (Fig. 2a-b), or the ectopic presence of the
iodized oil in the tissue space, such as peritoneal
space or pleural space without definite leaking point
(Fig. 2c) (Kawasaki et al. 2013; Yoshimatsu et al.
2013). From one study, the LF with iodized oil ex-
travasation detected by both LAG and post-LAG CT
(major LF) showed a worse response to treatment
than is recognized using post-LAG CT only (minor
LF) (Kawasaki et al. 2013). In terms of radiological
morphology, local pooling extravasation of LF (Fig.
2a) demonstrated in the post-LAG CT indicated a
better prognosis than the diffused extravasation of
LF (Fig. 2b) (Yoshimatsu et al. 2013). Noticeably, the
typical iodized oil extravasation showed a higher
density with a pronounced laser beam artifact than
the normal LNs.
Except for the direct LF demonstrations, other in-

direct demonstrations of LF should also be noted,

including iodized oil or methylene blue detected in
the drainage reservoir, the disruption of main lymph-
atic ducts, and abnormal lymphatic collateralization
and distribution (e.g. abnormal distribution of io-
dized oil at the lung parenchyma or mesenterium,
abnormal dilated LVs, lymphatic reflux, etc.), indicat-
ing the dysfunctional LVs or potential LF after the
surgery (Fig. 2d-f) (Kos et al. 2007; Savla et al.
2017). The surgery can disrupt the main lymphatic
ducts, leading to central lymphatic flow disorder
(CLFD) which demonstrates as the backflow of the
lymph or abnormal lymphatic collateralization (Fig.
2d-e) (Savla et al. 2017). It is speculated that the oc-
clusion of the central lymphatic duct induced a pro-
nouncedly increased lymphatic pressure, leading to
the continuous permeation of the lymph, instead of

Fig. 1 Illustration of the iodized oil-based LAG and post-LAG CT
performance. Note: A patient with occurring persistent
postoperative LF in the right groin after endovascular artery repair
for an infrarenal abdominal aneurysm through the right femoral
artery route. In the iodized oil-based LAG procedure, a total of 15 ml
of lipiodol was injected with a velocity of 1 ml/min. However, due to
the slow outflow of the lipiodol, 20 min after the accomplishment of
the injection, the lipiodol only went up to the middle third of the
thigh (black arrowhead) under the fluoroscopy and no obvious
extravasation was found (a). 4 h later, the post-LAG CT was
sequentially performed. The coronal (b) and sagittal (c) MIP images
show definite extravasation of lipiodol (white arrowhead) at the
right thigh with at least two points. The 3D-VR image (d) clearly
visualized the major flowing route of the lymphatic fluid from calf to
groin (white arrow) and the LF points (white arrowhead). Besides,
abnormal lymphatic collateralization in calf could be observed (d).
Abbreviations: LF – lymphatic fistula; LAG – lymphangiography;
post-LAG CT – post-lymphangiographic computed tomography; MIP
– maximum intensity projection; 3D-VR – three-dimensional volume
rendering; LVs – lymphatic vessels
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