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a b s t r a c t 

Percutaneous transabdominal lymphangiography and embolization have been reported as 

useful approaches for intractable chylothorax or chylous ascites. However, they are often dif- 

ficult to perform after extensive lymph node dissection because disruption of the antegrade 

lymphatic flow makes leaks identification difficult. When the leakage point cannot be identi- 

fied or percutaneous transabdominal lymphangiography and embolization fail, a retrograde 

transvenous approach to the thoracic duct can be used instead. We report 3 cases of refrac- 

tory chylous ascites after retroperitoneal operation or extensive lymph node dissection that 

was addressed by retrograde transvenous lymphatic embolization. In one case, a combi- 

nation of retrograde transvenous lymphatic embolization, transcatheter sclerotherapy, and 

transcatheter embolization was used. These findings suggest that retrograde transvenous 

lymphatic embolization appears to be feasible and efficient for postoperative chylous as- 

cites. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Chylous ascites is a rare, but potentially life-threatening
complication after abdominal and pelvic operations, with a
reported frequency of 0.3%-11% [1] . It has also been reported
to occur in 2.4% of cases involving extensive lymph node
dissection [2 ,3] . This complication may cause significant
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morbidity, including malnutrition, dehydration, and immuno-
suppression, with high mortality rates [4] . While chylothorax
is primarily caused by damage to the thoracic duct, chylous
ascites can be caused by damage to the thoracic duct, cisterna
chyli, intestinal lymphatics, or tributaries [5] . A combination
of percutaneous transabdominal lymphangiography and
embolization has been recently reported as a treatment
method for intractable chylothorax, with a response rate of
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80%-90% [6 ,7] . However, a smaller number of studies and
reports have also used interventional techniques for the
treatment of chylous ascites [2 ,4 ,8 ,9] . The majority of these
studies used an antegrade approach, which was usually
used following intranodal lymphangiography and involved
percutaneous transabdominal embolization similar to that
used for chylothorax, upstream lymph node embolization,
lymphatic vessel embolization performed by direct punc-
ture, and direct lymphatic fluid cavity embolization [2 ,4 ,8 ,9] .
However, these approaches are often difficult to apply after
extensive lymph node dissection because disruption of the
antegrade lymphatic flow upstream from the leakage site
makes leaks identification difficult by conventional intranodal
lymphangiography. In fact, according to previous reports [4 ,9] ,
about half of the leakage lesions cannot be visualized with
intranodal lymphangiography or even with catheter-inserted
thoracic ductography. When the leakage point cannot be
identified, a retrograde transvenous approach via the basilic
or cephalic vein through the ostial valve of the thoracic duct
[5 ,10 –14] can be used as an alternative therapeutic method.
Furthermore, it may be effective for lumbar lymphatic trunk
injury located upstream of the cisterna chyli, which is difficult
to reach by the percutaneous transabdominal approach. 

We report 3 cases of refractory chylous ascites after
retroperitoneal operation with or without extensive lymph
node dissection that were addressed by retrograde transve-
nous lymphatic embolization. In one of these cases, the pa-
tient was treated with a combination of retrograde transve-
nous lymphatic embolization, transcatheter sclerotherapy,
and transcatheter embolization. 

Case reports 

Case 1 : A woman in her 50s with endometrial cancer
(pT2N0M0) received curative operation with pelvic and para-
aortic lymph node dissection. Chylous ascites with a triglyc-
eride level of 848 mg/dL was observed from the drain 3 days
after the operation ( Fig. 1 A). The ascites did not improve
after conservative treatment with parenteral nutrition and
somatostatin therapy for 2 weeks. Lymphatic angiography
with iodized oil from the bilateral inguinal intranodal lym-
phangiography showed no lymphatic path downstream from
the pelvis because of disruption of the antegrade lymphatic
drainage after lymph node dissection ( Fig. 1 B). Therefore, we
abandoned the percutaneous transabdominal approach and
switched to a retrograde transvenous approach. The anatom-
ical pathway and the junction with the left jugulo-subclavian
angle were identified on magnetic resonance imaging (MRI)
in advance. A 5-F 25-cm sheath (Terumo, Tokyo, Japan) was
placed into the left basilic vein. The thoracic duct was vi-
sualized by subclavian venography ( Fig. 1 C), which is a very
rare finding, because the presence of an ostial valve usu-
ally hinders its visualization by subclavian venography. A 4-
F RIM catheter (Seiya; Medikit, Tokyo, Japan) was success-
fully inserted into the lymphovenous junction, after which
a 1.9-F microcatheter (Progreat λ19; Terumo, Tokyo, Japan)
and 0.016-inch guidewire (Meister; Asahi Intec, Nagoya, Japan)
were advanced into the lower thoracic duct and reached
the cisterna chyli. Retrograde thoracic ductography demon-
strated the leakage point and extravasation at the lumbar
trunk slightly upstream from the cisterna chyli ( Fig. 1 D). It
was embolized with a 2:1 mixture of iodized oil and N -butyl
cyanoacrylate (NBCA) (Histoacryl; B. Braun, Melsungen, Ger-
many) ( Fig. 1 E). The procedure time was 68 minutes. Chylous
ascites improved immediately from the day after treatment. 

Case 2 : A woman in her 40s was treated by right nephrec-
tomy due to uncontrolled infection of a polycystic kidney. Chy-
lous ascites with a triglyceride level of 183 mg/dL was ob-
served 2 days after the operation ( Fig. 2 A). The patient did not
respond to conservative treatment with parenteral nutrition
and somatostatin therapy for 2 weeks. Bilateral inguinal in-
tranodal lymphangiography showed no lymphatic path down-
stream from the pelvis ( Fig. 2 B). A retrograde transvenous
approach using the same procedure as in case 1 was at-
tempted, and a 4-F RIM catheter (Seiya) was successfully in-
serted into the lymphovenous junction after patiently seeking
the left jugulo-subclavian angle with reference to MRI findings
( Fig. 2 C, D). Then, a 1.8-F microcatheter (Breakthrough AI 18;
Boston Scientific, Natick, MA, USA) and 0.016-inch guidewire
(Meister) were advanced into the thoracic duct; however, it
was difficult to advance the microcatheter beyond the tho-
racic duct valve in the cervical part ( Fig. 2 E). By changing
the guidewire to another stiff 0.018-inch guidewire (V-18 Con-
trol Wire; Boston Scientific, Natick, MA, USA), it was possi-
ble to advance the catheter to the cisterna chyli. Retrograde
thoracic ductography demonstrated the leakage point, and
the extravasation was located upstream of the cisterna chyli
( Fig. 2 F, G). It was embolized with a 2:1 mixture of iodized oil
and NBCA ( Fig. 2 H). The procedure time was 105 minutes. Chy-
lous ascites improved gradually from the day after treatment.

Case 3 : A man in his 70s with left renal cell carcinoma
(pT3aN0M0) was treated by left nephrectomy and left renal
vein resection. Chylous ascites was observed from the drain
on the day after the operation (chylous leakage of 200–1200
mL a day) ( Fig. 3 A). Patient’s condition did not improve af-
ter conservative treatment with parenteral nutrition and so-
matostatin therapy for a week. Left inguinal intranodal lym-
phangiography showed a lymphatic path from the pelvis to
the thoracic duct and extravasated iodized oil around the tip
of the drainage catheter. The cisterna chyli was not visual-
ized ( Fig. 3 B). A 4-F RIM catheter (Seiya) was successfully in-
serted into the thoracic duct with reference to the remain-
ing iodized oil at the left jugulo-subclavian angle ( Fig. 3 C).
A 1.9-F microcatheter (Prograde λ19) was advanced into the
lower thoracic duct. Retrograde thoracic ductography identi-
fied a duplication of the thoracic duct, and extravasation was
revealed upstream of the duplication (position of the cisterna
chyli was unclear) ( Fig. 3 D). It was embolized with a 2:1 mix-
ture of iodized oil and NBCA ( Fig. 3 E). The procedure time was
208 minutes. However, the chylous ascites persisted. The dam-
age to the thoracic duct was greater than expected, and it was
suspected that extravasation from upstream was still continu-
ing. A radiograph obtained with contrast injection into the ex-
travasation cavity via a remaining drainage catheter showed
stagnation of the contrast medium around the leakage point
( Fig. 3 G); subsequently, sclerotherapy was attempted. The ex-
isting drainage catheter was exchanged with a 12-F multiport
drainage catheter, and the presence of the contrast agent close
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Fig. 1 – Case 1: retrograde lymphangiography and embolization. 
A: Axial computed tomography (CT) image through the mid-abdomen before the embolization procedure showing ascites 
[this is the same slice as the postoperative CT image shown in (F)]; B: After groin intranodal lymphangiography, no 

lymphatic path downstream from the pelvis, including the thoracic duct and the cisterna chyli, can be visualized; C: The 
thoracic duct visualized by subclavian venography (arrows); D: A microcatheter advanced into the thoracic duct 
(arrowheads) through the jugulovenous angle; lymphangiography at the cisterna chyli showing contrast extravasation at 
the level of the lumbar trunk slightly upstream from the cisterna chyli (arrow); E: Embolization with 33% N -butyl 
cyanoacrylate; F: CT examination the day after embolization showing accumulation of the glue mixture filling the lymphatic 
tributaries and covering the leakage site (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

to the leakage point (the so-called lymphopseudoaneurysm
contained by surrounding tissue) was confirmed. Although a
total of 10 mL of 95% ethanol was injected, chylous ascites
of about half the initial volume persisted after the sclerother-
apy. As an alternative therapy, embolization with a 2:1 mixture
of iodized oil and NBCA via a 5.2-F balloon catheter (Selecon
MP catheter II; Terumo, Tokyo, Japan), which was exchanged
with a drainage catheter, was performed ( Fig. 3 H). A balloon
catheter was used to reduce backflow into the catheter inser-
tion pathway. Chylous ascites improved immediately the day
after this procedure. 

Discussion [1–18] 

Abdominal lymphorrhea is divided into lymph without chyle
and chyle that depends on the location of the leakage. Chy-
lous ascites can occur due to injury to the intestinal lymphat-
ics, thoracic duct, or cisterna chyli [5] . Therefore, if the rup-
ture area is located close to the cisterna chyli, chylous ascites
may occur due to reflux, as it was in our cases. Among the
available treatment strategies for high-output chylothorax or
chylous ascites caused by an injury located from the cisterna
chyli to the thoracic duct, percutaneous transabdominal ap-
proach under fluoroscopic guidance is the first choice [5 –7] . If
this approach fails due to technical reasons, inability to iden-
tify the leakage point [4] , anatomic anomalies, such as a com-
pletely left-sided thoracic duct or plexiform variation [5] , or
lack of access from the abdomen and pelvis as a result of dis-
ruption of the lymphatic pathway, as it was in our cases, a per-
cutaneous transvenous retrograde approach via the basilic or
cephalic vein through the ostial valve of the thoracic duct is
an appropriate alternative method. 

The greatest advantage of retrograde embolization is that
it is less invasive than the percutaneous transabdominal ap-
proach. However, this approach has some issues. One report
suggested a success rate for retrograde lymphangiography
of only 61.5%, and a much lower one for embolization [14] .
Retrograde transvenous catheter cannulation and lymphan-
giography are challenging procedures due to the following 4
problems. First, the point of leakage may be unknown before
the retrograde transverse procedure because it may not be
identified with inguinal intranodal lymphangiography or
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Fig. 2 – Case 2: retrograde lymphangiography and embolization. 
A: Axial computed tomography (CT) image showing a small amount of retroperitoneal lymphatic fluid located close to the 
surgical site; B: After groin intranodal lymphangiography, a lymphatic path downstream from the pelvis located adjacently 

to the surgical site can be slightly visualized, but the cisterna chyli, thoracic duct, and extravasation cannot be visualized; 
C: The thoracic duct visualized on a magnetic resonance (MR) image of a highly fluid-sensitive sequence; 3D-fusion image 
of the MR image of the thoracic duct (arrow) and contrast-enhanced CT image of the left subclavian vein and clavicle; D: A 

captured fluoroscopic image of selected angiography at the jugulovenous angle showing the cervical part of the thoracic 
duct (arrow) leading to the subclavian vein; E: Retrograde lymphangiography at the cervical part of the thoracic duct does 
not show the entire thoracic duct, suggesting the existence of valves (arrow); F: Lymphangiography at the level of the 
lumbar trunk showing contrast extravasation; G: Lymphangiography at a later phase showing extravasation spreading 
around the leakage point and the thoracic duct (arrow) and lymphatic tributaries leading to the lumbar trunk (arrowhead); 
H: Embolization with 33% N -butyl cyanoacrylate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lymphatic scintigraphy when the upstream region is inter-
rupted due to lymph node dissection. Second, the junction
of the venous angle and the thoracic duct are usually not
visualized with subclavian venography from the subclavian
or internal jugular vein due to the presence of an ostial valve
at the termination of the thoracic duct [5 , 10-14] . In addition,
the termination point of the thoracic duct can have various
locations, such as the internal jugular vein, jugulo-subclavian
angle, subclavian vein, or another vein, and is generally placed
within 2 cm of the jugulo-subclavian angle [5 ,15] , making it
necessary to grope for the lymphovenous junction. Moreover,
in 1 of the 3 presented cases, the cervical part of the thoracic
duct was visualized with venography from the subclavian
vein, but no similar findings have been reported in the past.
Therefore, intranodal lymphangiography and MR lymphan-
giography are useful for visualization of the lymphovenous
junction and facilitate catheter insertion [5 ,14] . Technically, on
the basis of previous reports [5 ,10 –12] , a 4-F or 5-F preshaped
catheter, such as RIM catheter or SOS Omni Selective catheter
(AngioDynamics, Queensbury, NY, USA) was often used for
cannulation of the lymphatic venous junction when it was
approached from the left brachial vein. Third, because of the
presence of many branches that join from the cervical region
and arms or plexiform configuration of the cervical part of the
thoracic duct, the contrast agent may not reach the thoracic
part even with pressure injection after cannulation of the
cervical part [14 ,16] . Fourth, the upstream thoracic duct and
the cisterna chyli may be difficult to reach due to the presence
of valves and anatomic anomalies of the thoracic duct, such
as duplication or plexiform variation [5 ,14] . The cervical part
of the thoracic duct has been reported to be of the plexiform
type in 23%-26% of cases [14 ,17] . When the plexiform type
is present, microcatheter advancement beyond the cervical
part to the thoracic part and embolization may fail because of
the presence of valves and complex branching [5 ,14] . In fact,
Kariya et al. [14] reported that retrograde microcatheter ad-
vancement beyond the cervical part was not possible because
of the presence of many duct junctions in 3 out of 12 pa-
tients (25%). In our second case, it was difficult to advance the
catheter—it could be smoothly advanced to the target site only
by replacing the guidewire with a stiffer one. Furthermore,
due to the countering antegrade flow, the entire picture of
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Fig. 3 – Case 3: retrograde lymphangiography, embolization, and direct lymphopseudoaneurysm embolization. 
A: Axial computed tomography (CT) image showing a small amount of retroperitoneal lymphatic fluid located adjacently to 

a drainage catheter; B: After left groin intranodal lymphangiography, the lymphatic path from the pelvis to the thoracic duct 
and extravasated iodized oil (arrowheads) can be visualized around the tip of the drainage catheter; note that the cisterna 
chyli is not visualized; C: The lymphovenous junction at the left jugulo-subclavian angle identified by the remnant iodized 

oil (arrow); D: Duplication of the thoracic duct (arrowheads) identified by retrograde thoracic ductography a and 

extravasation (arrow) can be visualized upstream from the duplication with the balloon inflation (position of the cisterna 
chyli was unclear); E: The leakage point embolized with 33% N -butyl cyanoacrylate (NBCA); F: CT image obtained the day 

after embolization showing accumulation of the glue mixture consistent with fluid collection; G: Radiograph obtained with 

contrast injection into the extravasation cavity via a remaining drainage catheter (arrowheads) showing stagnation of the 
contrast medium around the leakage point, suggesting remnant lymphatic extravasation; H: Embolization with 33% NBCA 

via a 5.2-F balloon catheter (arrowheads); the digital subtraction image during injection of NBCA showing sufficient filling of 
the lymphopseudoaneurysm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the leakage on the upstream side may not be easy to identify
even by lymphangiography from the cisterna chyli. Although
this may not be an issue as in previous reports [10 ,11] and in
3 of our cases, if it does occur, or even if the catheter cannot
reach the cisterna chyli, visualizing the site of leakage may
be possible using a power injector or balloon catheter [12 –14] .

If preoperative preparation is sufficient and enough atten-
tion is paid to the above issues to facilitate the retrograde
transvenous lymphatic embolization, the success rate of the
procedure would improve. 

Our search of the English literature yielded 7 reports
that described retrograde transvenous lymphangiography
and embolization [5 ,9 –14] . In these previous reports, tho-
racic duct embolization was performed for chylothorax in 4
cases [5 ,11 ,14] and for chylous ascites in 5 cases [9 ,10 ,12 ,13] .
Lymphangiography of the thoracic duct or cisterna chyli
showed leakage in 7 of 9 cases (78%). Clinical success of
embolization was achieved in 8 of 9 cases (89%). Of these 8
successfully embolized cases, 4 (50%) were addressed by a
balloon-occlusion catheter [9 ,12 –14] . Several materials were
used for embolization, such as a mixture of iodized oil and
NBCA [5 ,11 ,14] , a mixture of 3% sodium tetradecyl sulfate,
iodized oil, and air (3:2:1 ratio) [9 ,12 ,13] , and/or coils [10 ,13]
and/or microvascular plug [13] . NBCA is also often used for
percutaneous transabdominal embolization. 

If the percutaneous transabdominal and retrograde
transvenous approaches fail, alternative methods can be
applied. Baek et al. [2] and Hur et al. [8] reported 3 alter-
native embolization techniques with NBCA for abdominal
or retroperitoneal lymphorrhea under fluoroscopy and/or
C-arm CT: closest upstream lymph node embolization, direct
upstream lymphatic vessel embolization, and lymphopseu-
doaneurysm embolization. Closest upstream lymph node
embolization and direct upstream lymphatic vessel em-
bolization are performed by direct puncture of the iodized
oil-stained lymph node and lymphatic vessel, respectively,
with a fine needle such as a 26-gauge needle, followed by
injection of the glue mixture with iodized oil (ratio range,
1:1.5–1:9). Lymphopseudoaneurysm (defined as a small
extravasated lymphatic fluid collection contained by the
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surrounding tissue) embolization is performed by direct
puncture with a 21-gauge needle and followed by injection of
the glue mixture with iodized oil (ratio range, 1:1–1:2). Lym-
phopseudoaneurysm embolization with NBCA via drainage
catheter and sclerotherapy performed by direct puncture or
percutaneous catheter drainage with a sclerosant, such as
ethanol [18] or OK-432 [5] , as well as lymphocele sclerotherapy,
are alternative therapeutic options in such cases. Inoue et al.
[5] reported that the key to success is to place a drainage tube
as close to the source of the leak as possible. The response
rate has been reported to reach 70%-85% [4 ,8 ,18] . 

Conclusion 

Retrograde transvenous lymphatic embolization is a less in-
vasive technique than percutaneous transabdominal thoracic
duct embolization. When the leakage point is not identified
by groin intranodal lymphangiography or percutaneous trans-
abdominal lymphangiography fails, retrograde transvenous
lymphatic embolization is an alternative option. If the per-
cutaneous transabdominal approach and retrograde transve-
nous approach fail, lymphopseudoaneurysm embolization
with NBCA and sclerotherapy via drainage catheter can cure
chylous leaks. 
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