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Abstract Hepatic lymphorrhea is a leakage from the
liver’s lymphatic ducts into the abdominal cavity and an
extremely rare complication associated with injury of the
hepatoduodenal ligament, which can lead to refractory
ascites. Hepatic lymphorrhea is constituted by non-chylous
ascites and can be visualized by transhepatic lymphan-
giography instead of pedal or intranodal lymphangiogra-
phy. To date, only a few successfully treated cases using
interventional procedures have been reported. Although
n-butyl-2-cyanoacrylate (NBCA) glue is widely used in
various cases of vascular embolization and other lymphatic
leak treatments, there have been no reports of its use for
post-surgical hepatic lymphorrhea. The NBCA glue
embolization described in this case report may be one of
the treatment options to control the refractory ascites
derived from hepatic lymphorrhea.
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Introduction

Hepatic lymphorrhea is a leakage from the hepatic lym-
phatic system into the abdominal cavity and an extremely
rare complication that can cause refractory ascites [1-5].
Hepatic lymphorrhea is constituted by non-chylous ascites,
which usually results from injury to the hepatoduodenal
ligament in surgeries such as pancreaticoduodenectomy.
This condition is different from chylous ascites resulting
from an intestinal lymphatic injury. Furthermore, unlike
lymphatic leakage due to injury to the aortoiliac lymphatic
system after pelvic surgery, leakage points have not been
visualized by pedal or intranodal lymphangiography [3-6].
Only a few reports on the successful treatment of this
condition exist, using interventional procedures when
conservative treatment failed [3-5]. However, to the best of
our knowledge, there have been no reports on antegrade
n-butyl-2-cyanoacrylate (NBCA) glue embolization for
post-surgical hepatic lymphorrhea. We present a case of
successful embolization using NBCA glue following hep-
atic lymphangiography with lipiodol via a puncture needle.

Case Report

A 62-year-old male with mixed-type intraductal papillary
mucinous neoplasm at the head of the pancreas was
admitted to our hospital for surgery. He was an alcoholic
with a history of lacunar infarction in the brain and
hypertension. He was taking aspirin and antihypertensive
drugs. Preoperative laboratory tests revealed moderate
renal dysfunction (creatinine 1.4 mg/dL, estimated
glomerular filtration rate [eGFR] 44 mL/min) and hepatic
dysfunction [y-glutamyl transpeptidase 643 U/L, alkaline
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phosphatase (ALP) 417 U/L]. A subtotal stomach-pre-
serving pancreaticoduodenectomy with lymph node dis-
section was performed. The liver was found to have a hard
and irregular surface intraoperatively, which was presumed
to reflect chronic alcoholic hepatitis. The surgery was
completed without any complications. All postoperative
drains were removed by postoperative day (POD) 7, but
abdominal distension due to ascites was observed.
Although administration of diuretics and albumin prepa-
rations and ascites drainage were performed, they did not
help improve the condition (Fig. 1). The ascites was not
chylous, and its analysis revealed triglyceride levels

< 110 mg/dL, high protein levels (4.2 g/dL), and
increased lymphocytes (93.4%). Chronic hepatitis was
confirmed during surgery, and it is well known that the
hepatic lymphatic flow increases tenfold in a cirrhotic liver
compared to a healthy one [4]. In addition, the surgical
procedure did not extend around the aorta. Although no
abnormal findings were observed in the hepatoduodenal
ligament dissection during the operation, hepatic lymph-
orrthea was strongly suspected because of these factors.
Administration of total parenteral nutrition and octreotide
acetate was initiated. Although the amount of ascites
drainage was also increased, prerenal failure worsened (the
eGFR decreased to 17.9 mL/min at POD 42). These con-
servative therapies were unable to control the massive
ascites. Unlike lumbar and paraaortic lymphatic leakage,
the leakage point of hepatic lymphorrhea cannot be visu-
alized by conventional intranodal lymphangiography [3-6].
Therefore, percutaneous transhepatic lymphangiography
was chosen. On POD 49, 5800 mL of ascites was slowly
drained during albumin administration. After local anes-
thesia and injection of hydroxyzine, the area around the
anterior branch of the portal vein was punctured with a
21 G x 15 cm Chiba needle (Hanaco Medical Co., Ltd.,

Fig. 1 A Computed tomography 26 days after surgery shows a large
amount of ascites. The irregular borders and blunting of the margins
of the liver also became evident
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Saitama, Japan) under ultrasound guidance (Fig. 2A),
because the hepatic lymphatic system usually runs parallel
to the portal venous system. A small amount of nonionic
contrast was slowly injected under fluoroscopic guidance,
and the lymphatic vessels were successfully visualized by
the fifth puncture. After switching to lipiodol on slow
administration, leakage was clearly visualized in the hep-
atic hilum (Fig. 2A). Approximately 4 mL of lipiodol was
injected, which accumulated in the hepatic hilum to block
the NBCA glue (Histoacryl; B. Braun Melsungen AG,
Germany; NBCA mixed with lipiodol at a 1:7 ratio)
entering the peritoneal cavity (Fig. 2C). Next, while
monitoring the retraction of the needle, 2.5 mL of NBCA
glue was slowly administered via a puncture needle flushed
with 5% glucose solution (Fig. 2D). Embolization of the
injured hepatic lymphatics around the hepatic hilum was
achieved. Epigastric pain occurred during glue injection
but improved after the procedure. A plain computed
tomography was performed to confirm lipiodol accumula-
tion in the hilum and lymphatic vessels of the liver
(Fig. 3A). On the day after embolization, 900 mL of
ascites was drained; however, the drainage decreased sig-
nificantly thereafter, and the drain was removed on the 17th
day. On the eighth day after embolization, the ongoing
presence of lipiodol was confirmed in the hilum and lym-
phatic vessels of the liver on CT (Fig. 3B). The patient’s
condition improved and he was discharged on POD 80
(31 days after embolization). Liver transaminase and ALP
levels did not increase compared to their pre-embolization
levels, and the eGFR improved to preoperative levels. No
abdominal distension due to ascites was observed during
the 5 months of follow-up.

Discussion

In most cases, conservative therapy, comprising total par-
enteral nutrition, octreotide acetate, diuretic, albumin, and
plasma protein administration as well as ascites drainage,
helps improve hepatic lymphorrhea. However, if this is not
successful, treatment may be difficult. A diagnosis of
hepatic lymphorrhea relies on the confirmation of the
presence of ascites that is not chyle, low triglyceride levels
(< 110 mg/mL), and visualization of leakage by percuta-
neous transhepatic lymphangiography [3-6]. Conventional
intranodal lymphangiography was not used because of its
inability to visualize hepatic lymphorrhea. Nadolski et al.
[7] reported that the leakage point was not detected in 14 of
31 refractory chylous ascites by pedal or intranodal lym-
phangiography. There were 5 cases of pancreatic resection
including pancreaticoduodenectomy, in which no leaks
were visualized. In other words, it was presumed that these
cases were hepatic lymphorrhea, and the leaks were not
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Fig.2 (a) A21 G x 15 cm Chiba needle is deeply advanced parallel
to the anterior branch of the portal vein under ultrasound guidance
(arrowhead: puncture needle; asterisk: anterior branch of the portal
vein). B Transhepatic lymphangiography with a small amount of
lipiodol shows the extravasation of contrast in the hepatic hilum
(arrowheads: leakage of lipiodol). The flow of contrast into the
abdominal cavity is also seen (small arrowheads). The intrahepatic
bile ducts in the left hepatic lobe are visualized due to the incorrect

anatomically visualized by conventional lymphangiogra-
phy. The therapeutic effect of lipiodol lymphangiography
on various lymphatic leaks has also been reported [8, 9].
However, in this case, the therapeutic effect of lipiodol
alone was considered low because of the visible leakage.
Therefore, antegrade embolization was attempted using
NBCA glue to adequately cover the injured site. The glue
could be injected stably without retracting the needle.
When puncturing around the portal vein, which is consid-
ered the Disse space [10], it may be better to aim at the
relatively central side, as in our case. The hepatic lym-
phatic vessel system includes a superficial system of the
hepatic capsule and a deep system that runs parallel to the

administration of lipiodol during the second puncture (arrows). C A
total of 4 mL of lipiodol is slowly administered to accumulate
sufficient lipiodol at the hepatic hilum to block the leakage of the
NBCA glue into the abdominal cavity as much as possible (asterisk).
Lipiodol in the abdominal cavity, including the perihepatic cavity,
also rose to the surface (two asterisks). D Subsequently, 12.5% NBCA
glue is administered, and the distribution of cast formation in the
hepatic lymphatic vessels is confirmed

portal vein or hepatic vein [10]. It is presumed that no
critical adverse event occurs after the embolization of the
lymphatic vessels around the portal vein. Guez et al. [3]
reported embolization with 0.5 mL of Onyx, and Nguyen
et al. [5] reported sclerotherapy using 6 mL of lauro-
macrogol 400 (polidocanol) foam; however, apparently
some interventional radiologists are not accustomed to
such embolic or sclerosing material. Kojima et al. [4]
reported retrograde sclerotherapy using Picibanil (OK-432)
at the leakage cavity. In the present case, embolization
using NBCA glue injected via the transhepatic lymphan-
giography route was simple and effective.
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Fig. 3 A CT immediately after embolization shows the accumulation
of lipiodol and NBCA glue from the hepatic hilum to the hepatic
lymphatic vessels (circle). Lipiodol accumulation in the para-aortic
lymph node is visualized (arrows). B CT 8 days after embolization
shows the ongoing accumulation of glue around the hepatic hilum,

In conclusion, embolization using NBCA glue via the
percutaneous transhepatic lymphangiography route may be
an effective treatment option for post-surgical hepatic
lymphorrhea.
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