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a b s t r a c t 

Abdominal effusion due to hepatic lymphorrhea post-hepatectomy is an extremely rare and 

complex complication in clinical practice. No standard treatment method has been estab- 

lished for this condition to date. We report a case of complicated intra-abdominal lymphatic 

leakage in a patient following hepatectomy to treat hepatocellular carcinoma. The patient 

underwent percutaneous embolization of the hilar hepatic lymphatic system, combined 

with intensive medical treatment. Percutaneous embolization represents a safe and effec- 

tive method that should be considered as a first-line treatment for this complication. 

© 2021 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 

The liver is one of 3 known lymphatic sources, in addition
to the lumbar lymphatic system and the intestinal lymphatic
system, which join to form the cisterna chyli that is respon-
sible for 25%-50% of lymphatic drainage through the thoracic
duct [1] . Injury to the liver lymphatic system can occur follow-
ing major liver surgery, such as hepatectomy or liver trans-
plant. To date, hepatic lymphorrhea has only been described
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in a number of case reports [2–5] , and diagnosis is typically
based on the clinical presentation of abdominal effusion and
laboratory testing of the fluid composition, which often fea-
tures a high protein concentration equivalent to that of serum
[6] . Imaging diagnosis is based on direct needle puncture with
contrast injection to visualize the lymphatic route and the
fistula, followed by the injection of embolization material to
block the injured lymphatic branches. 
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Fig. 1 – – MRI lymphangiography through the inguinal 
lymph nodes revealed no damage to the cisterna chyli (thin 

arrow) or thoracic duct (block arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 49-year-old man with a history of hepatitis B and hepato-
cellular carcinoma (measuring 30 × 40 mm) in segment IV
was treated with hepatectomy by left medial sectionectomy
and the dredging of lymph node groups 8, 12, and 13. On the
fourth day after surgery, fluid drainage under the liver was ap-
proximately 2000 mL every 24 hours, with a clear yellow ap-
pearance. Fluid drainage increased continuously, reaching up
to 3000 mL in 24 h on the tenth day. The patient was trans-
ferred and admitted to Hanoi Medical University Hospital in
a state of exhaustion. The patient weight decreased from 67
kg before surgery to 58 kg 10 days postsurgery, and the pa-
tient’s body mass index decreased from 23.2 to 19.8. The pa-
tient had no fever, a soft abdomen, no distention, and the max-
imum abdominal fluid drainage volume was 5000 mL in 24
hours. Blood tests showed a decrease in serum albumin (25.8
g/l) and protein (38.1 g/l) levels. The serum amylase, bilirubin,
aspartate transaminase, alanine transaminase, and creatinine
levels were within the normal range. Laboratory tests of the
drainage fluid showed elevated protein (23.8 g/l) and triglyc-
eride levels (0.49 mmol/l); however, bilirubin levels were nor-
mal. Based on the clinical symptoms and laboratory testing
results, lymphatic leakage was suspected. The patient under-
went lymphatic magnetic resonance imaging (MRI), including
the injection of contrast agent through the bilateral inguinal
lymph nodes, which revealed no leakage of the contrast agent
from the cisterna chyli into the abdomen ( Fig. 1 ). After multi-
specialty consultation, we considered a diagnosis of postoper-
ative hepatic lymphorrhea. 

The patient underwent percutaneous hepatic lymphan-
giography, in which 25G Chiba needle was directly inserted
into the portal space adjacent to the right anterior segmen-
tal branch of the portal vein, followed by the injection of Xe-
netic 350 water-soluble contrast agent (Guerbert, France) to vi-
sualize the lymphatic branches that drain toward the hepatic
hilum and into the peritoneal cavity ( Fig. 2 A). We injected His-
toacryl and Lipiodol, at a ratio of 1:8 in 1 mL Lipiodol, through
the needle to block the identified lymphatic branches. The
monitoring process showed no change in the drainage volume
. The injection process was, therefore, repeated at lymphatic
sites around the left branch, the posterior segmental branch of
the portal vein, and the falciform ligament ( Figs. 2 B–2 D). The
lymphatic fluid volume decreased significantly following the
fourth embolization procedure, from 5000 mL in 24 hours to
< 2000 mL in 24 hours. At 25 days after the initial operation, the
fluid volume was < 500 mL in 24 hours ( Fig. 3 ), and we opted
to remove the drainage system. During these treatments, the
patient was fed with a fat-free diet, intravenous nutrition, and
electrolyte regulation. After 1 month of follow-up at home, the
patient weight stabilized at 59.5 kg, without edema. On com-
puted tomography imaging, 1 month after discharge from the
hospital, only a small amount of peritoneal fluid could be de-
tected ( Fig. 4 ). 

Discussion 

The lymphatic system collects fluid, known as lymph, from
tissues in the body and drains this fluid from the lower ex-
tremities and pelvis through the right and left lumbar trunks,
intestinal, and hepatic lymphatic systems. These systems join
to form the cisterna chyli, which drains upward through the
thoracic duct, ending in the left subclavian vein. The hepatic
lymphatic system consists of both superficial and deep com-
ponents [1] . The deep lymphatic system originates from the
liver, gradually separates into branches surrounding the por-
tal veins on both sides and the falciform ligament, forming
a network that empties into the cisterna chyli, accounting for
approximately 25%-50% of all lymphatic drainage through the
thoracic duct [1] . The superficial lymphatic system of the liver
forms confluent branches around the hepatic veins, passing
through Glisson’s capsule to the regional lymph nodes above
the diaphragm, accounting for less than 20% of the lymphatic
volume of the liver. 

Abdominal lymphatic leakage has only been previously de-
scribed by authors due to damage to the thoracic duct long
ago, and other causes of hepatic lymphatic leakage reported in
the literature include damage to the hepatoduodenal ligament
[2] . Lymphatic leakage can occur following surgery, such as ex-
trahepatic cholangiocarcinoma resection [2] , liver transplant
[3] , gastrectomy with nearby lymph node removal [ 4 ,7 ], or pan-
createctomy [8] . Another study reported lymphatic leakage
following hepatectomy [5] . 

A diagnosis of intra-abdominal lymphatic fistula can eas-
ily be determined through the use of laboratory tests and
imaging studies to exclude other causes of peritoneal effu-
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Fig. 2 – – Percutaneous hepatic lymphangiography and embolization with Histoacryl. Green arrow in A: Lymphatic branches 
of the hepatic hilum. Blue arrows in B and C: 25G Chiba needle. Green arrow in D: Lymphatic fistula in the hepatic hilum. 

Fig. 3 – – Line graph showing the amount of lymphatic fluid drainage each day after hepatectomy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sion, such as biliary fistula, exudate effusion due to peritoneal
metastases, tuberculosis, and transudative effusion [ 3 ,4 ]. In
this case, the patient had peritoneal fluid characterized by
a high protein concentration (23.8 g/l), which is similar to
the serum concentration, in addition to low triglycerides. The
fluid was clear, which is also consistent with lymphatic fluid
rather than chylous ascites. However, diagnosing the source
of lymphatic leakage can be challenging. MRI lymphangiogra-
phy was necessary to exclude lesions from the lumbar trunk
and thoracic duct. A diagnosis of lymphatic fistula from the
liver is currently made through the direct needle puncture to
hepatic lymphatic branches and the injection of contrast ma-
terial to determine the leakage position [ 1 ,4 ]. In our case, the
anatomy had altered somewhat following the hepatectomy,
which increased the difficulty of accurately determining the
needle puncture position. 

Currently, liver lymphatic leakage is treated by the admin-
istration of a fat-free diet combined with intravenous nutri-
tion to reduce lymph volume secreted from the liver and pre-
vent exhaustion, in combination with lymphatic intervention
or surgery [ 3 ,6 ]. Under the guidance of ultrasound and digi-
tal subtraction angiography, contrast injection can be used to
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Fig. 4 – – Computed tomography image after 1 month 

showed embolic material deposited in the hilar hepatic 
lymphatic system (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

determine the location of leakage into the peritoneal cavity,
and these branches can be occluded using embolization ma-
terial. The embolization materials that can be used include
Histoacryl (n-butyl 2- cyanoacrylate) diluted with Lipiodol [1] ,
lauromacrogol (Aetoxisclerol) [4] , or OK-432 [2] . In our case re-
port, we opted to use a Histoacryl/Lipiodol mixture at a 1:8 ra-
tio because the lymphatic branches in the liver are very small.
Computed tomography images after 1 month showed that the
embolization material remained in place, indicating it’s suit-
able for hepatic lymphatic embolization. We do not use other
sclerosing agents because they do not immediately occlude
the fistula, by contrast with Histoacryl, and other emboliza-
tion materials are radiolucent, making their injection difficult
to control. The available literature on hepatic lymphatic em-
bolization primarily describes lymphatic leakage from a small
branch. In our case, we conducted multiple interventions due
to underlying cirrhosis, which results in a more diverse liver
lymphatic system, leading to leakage from many branches. 

Conclusion 

Lymphorrhea after hepatectomy is a very rare entity, and diag-
nosis is based on the composition of the drainage fluid. Percu-
taneous intervention with lymphatic fistula embolization is a
minimally invasive technique for effective lymphorrhea treat-
ment. 

Data availability statement 

Data sharing is not applicable to this article as no datasets
were generated or analyzed during the current study. 
Patient consent 

Appropriate informed consent for patient information to be
published in this article was obtained. 

Authors’ contributions 

Le VD, Nguyen TB, and Nguyen MD contributed equally to this
article as co-first authors. All authors read and approved final
version of this manuscript. 

R E F E R E N C E S  

[1] Inoue M, Nakatsuka S, Yashiro H, Tamura M, Suyama Y, 
Tsukada J, et al. Lymphatic intervention for various types of 
lymphorrhea: access and treatment. Radiogr Rev Publ Radiol 
Soc N Am Inc 2016;36(7):2199–211. doi: 10.1148/rg.2016160053 .

[2] Kojima M, Inoue M, Yamamoto S, Kanai T, Nakatsuka S, 
Nakagawa M. Successful treatment of hepatic lymphorrhea by
percutaneous transhepatic lymphangiography followed by 
sclerotherapy using OK-432. Surg Case Rep 2019;5(1):203. 
doi: 10.1186/s40792- 019- 0761- z .

[3] Matsuura T, Yanagi Y, Hayashida M, Takahashi Y, 
Yoshimaru K, Taguchi T. The incidence of chylous ascites 
after liver transplantation and the proposal of a diagnostic 
and management protocol. J Pediatr Surg 2018;53(4):671–5. 
doi: 10.1016/j.jpedsurg.2017.06.004 .

[4] Nguyen NC, Inoue M, Le TL, Pham HC, Trinh HS, Pham DH, 
et al. Intrahepatic lymphatic channel sclerotic embolization 

for treatment of postoperative lymphatic ascites: a report of 3 
cases. Radiol Case Rep 2020;15(11):2353–7. 
doi: 10.1016/j.radcr.2020.09.009 .

[5] Prabhakaran K, Vidyadhar M, Jahoorahmad P, Hwee Neo 
Grace T. Chylous ascites following liver resection: case report. 
Pediatr Surg Int 2004;20(9):719–21. 
doi: 10.1007/s00383- 004- 1281- 9 .

[6] Guez D, Nadolski GJ, Pukenas BA, Itkin M. Transhepatic 
lymphatic embolization of intractable hepatic lymphorrhea. J 
Vasc Interv Radiol 2014;25(1):149–50. 
doi: 10.1016/j.jvir.2013.09.002 .

[7] Tanaka K, Ohmori Y, Mohri Y, Tonouchi H, Suematsu M, 
Taguchi Y, et al. Successful treatment of refractory hepatic 
lymphorrhea after gastrectomy for early gastric cancer, using 
surgical ligation and subsequent OK-432 (Picibanil) 
sclerotherapy. Gastric Cancer 2004;7(2). 
doi: 10.1007/s10120- 004- 0276- 5 .

[8] Bartoli M, Baiocchi GL, Portolani N, Giulini SM. Refractory 
hepatic lymphorrhea after total pancreatectomy. Case report 
and literature review of this uncommon complication. Int J 
Surg Case Rep 2015;16:134–6. doi: 10.1016/j.ijscr.2015.09.023 .

https://doi.org/10.1148/rg.2016160053
https://doi.org/10.1186/s40792-019-0761-z
https://doi.org/10.1016/j.jpedsurg.2017.06.004
https://doi.org/10.1016/j.radcr.2020.09.009
https://doi.org/10.1007/s00383-004-1281-9
https://doi.org/10.1016/j.jvir.2013.09.002
https://doi.org/10.1007/s10120-004-0276-5
https://doi.org/10.1016/j.ijscr.2015.09.023

	Percutaneous embolization of hepatic lymphorrhea post-hepatectomy
	 Introduction
	 Case report
	 Discussion
	 Conclusion
	 Data availability statement
	 Patient consent
	 Authors’ contributions
	 References


