
124  https://doi.org/10.4285/kjt.23.0006

INTRODUCTION

Laparoscopic donor nephrectomy (LDN) is increasingly 
popular because of its advantages over open surgery [1-
3]. Chyle leak after LDN is a rare but potentially lethal 
complication if not treated appropriately [4-7]. To date, no 
guideline exists for treating chyle leak [4,5,7,8]. Most re-
ported cases were successfully treated with conservative 
therapy, and only a few required radiographic or surgical 

intervention [4-7,9-11]. We describe a case of a chyle leak 
after right transperitoneal LDN, in which conservative 
treatment failed. The patient was then successfully treat-
ed by percutaneous embolization. This paper highlights a 
rare complication of right LDN and percutaneous emboli-
zation therapy. 
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Laparoscopic donor nephrectomy (LDN) is increasingly popular because of its advan-
tages over open surgery. Chyle leak after donor nephrectomy is a rare but potentially 
lethal complication if not treated appropriately. We describe a case of a 43-year-old 
female patient with no remarkable history who presented a chyle leak on day 2 after 
right transperitoneal LDN. Since conservative treatment failed, the patient underwent 
magnetic resonance imaging (MRI) and intranodal lipiodol lymphangiography, which 
confirmed the chyle leak from the right lumbar lymph trunk into the right renal fossa. 
The chyle leak was percutaneously embolized twice, on postoperative day (POD) 5 and 
POD 10, by a mixture of N-butyl-2-cyanoacrylate and lipiodol. The drainage fluid de-
creased significantly after the second embolization. The subhepatic drainage tube was 
withdrawn on POD 14, and the patient was discharged on POD 17. MRI lymphangiogra-
phy and intranodal lipiodol lymphangiography effectively identified the chyle leak point. 
Percutaneous embolization seems to be a safe, effective method for treating high-out-
put chyle leaks.
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CASE REPORT

This study was approved by the Institutional Review 
Board of Viet Duc University Hospital (IRB No. 01.2023.
NCVD). Consent for publication was obtained for indi-
vidual person’s data included in the study during the 
post-withdrawal visit, noted in the patient's paper medical 
record.

A 43-year-old female patient with no remarkable his-
tory was admitted to our institution for a kidney donation 
to her relative. The patient underwent right transperito-
neal LDN. On postoperative day (POD) 2, the subhepatic 
drainage was over 1,500 mL per day of milky fluid. Bio-
chemical testing of the fluid detected a triglyceride level 
of 20.12 mmol/L and a cholesterol level of 2.21 mmol/L, 
confirming a chyle leak. Initially, the patient was treated 
with fasting and total parenteral nutrition. Three days 

later, the drainage fluid slightly decreased to 1,100 mL 
per day. Therefore, magnetic resonance imaging (MRI) 
lymphangiography was performed, revealing extravasa-
tion of gadolinium into the right renal fossa from the right 
lumbar lymph trunk (LLT) at the level of the L2 vertebra. 
The thoracic duct drained from the left lumbar trunk, and 
the cisterna chyli was not seen (Fig. 1). Next, the patient 
underwent lipiodol lymphangiography. On lymphangiog-
raphy, lipiodol extravasation was noted from the upper 
end of the right LLT into the right renal fossa, confirming 
the chyle leak (Fig. 2A). The left LLT had a normal appear-
ance and connected directly to the thoracic duct without 
visible cisterna chyli (Fig. 2A). We immediately punctured 
the right LLT, using a Chiba 22G needle, and blocked it by 
a 3-mL mixture of N-butyl-2-cyanoacrylate (NBCA) and 
lipiodol (1:3.5 ratio) under fluoroscopy (Fig. 2B). After em-
bolization, the patient continued parenteral nutrition for 5 
days.

The drainage fluid decreased but remained at 500 mL 
per day. Therefore, we decided to perform a second per-
cutaneous embolization on POD 10. Fluoroscopy before 
the procedure showed that most of the previous mixture 
of NBCA and lipiodol (1:3.5 ratio) was washed into the 
right renal fossa (Fig. 3A). Then, after accessing the right 
LLT with a 22-G Chiba needle, an XperCT (Philips) exam-
ination on the table was performed to confirm the needle 
tip's position in the right LLT (Fig. 4A). Next, a mixture of 
NBCA and lipiodol (1:2 ratio) was injected directly through 

HIGHLIGHTS

•	Chyle leak after donor nephrectomy is a rare but poten-
tially lethal complication.

•	Lymphangiography effectively identifies the chyle leak 
point.

•	Percutaneous embolization is a safe, effective method 
for treating high-output chyle leaks.
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Fig. 1. Magnetic resonance imaging (MRI) lymphangiography. (A, B) 
T1 Viber fat-sat in the axial images and (C) coronal maximum intensity 
projection (MIP) image showing extravasation of contrast from the right 
lumbar lymph trunk to the right renal fossa (black arrows). The cisterna 
chyli was not seen. Right and left lumbar lymph trunks (white arrows). 

A B

Fig. 2. (A) Intranodal lymphangiography on postoperative day 5, confirm-
ing the extravasation of lipiodol from the right lumbar lymph trunk (black 
arrow) to the right renal fossa (asterisk). White arrows: thoracic duct. 
Arrowheads: subhepatic drainage. (B) Single-shot image after the first 
embolization, showing glue in the right lumbar lymph trunk (arrowheads) 
and right renal fossa (asterisk). 
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a Chiba 22G needle to occlude the right LLT (Fig. 3B). After 
that, an XperCT examination was also done to confirm the 
concentration of NBCA in the right LLT (Fig. 4B). The next 
day, the drainage decreased significantly and became dry 
before being removed on POD 14. The patient returned to 
a regular diet on POD 14 and was discharged on POD 17. 
A postoperative examination at 1 month showed that the 
patient was stable, and there was no fluid accumulation 
in the peritoneum or the right renal fossa.

DISCUSSION

In typical anatomy, the cisterna chyli is a dilated lymphat-
ic sac located in the retroperitoneal space, behind the 
right crus of the diaphragm (the right retrocrural space), 

and immediately right to the aorta [12]. It is formed by the 
junction of the two LLTs and the intestinal lymphatic trunk 
at the level of L1–2 [12]. The cisterna chyli receives and 
drains lymphatic fluid from the lower extremities, the ab-
domen, and the pelvis to the thoracic duct. However, ana-
tomical variations of the cisterna chyli and thoracic duct 
are quite common. In up to 50% of cases, the cisterna 
chyli can be absent and is replaced by the lymphatic plex-
us [12]. In our patient, the cisterna chyli was not observed. 
Two LLTs ran parallel on either side of the L1–2 vertebrae, 
potentially replacing the cisterna chyli. This variant may 
lead to damage to the right LLT during LDN.

Chyle leak after LDN is a rare complication [5,6,9,10]. 
Because of its location immediately right to the abdomi-
nal aorta, the cisterna chyli and its branches can be dam-
aged during dissection of the kidney and renal vessels. 
Attempts to ligate the renal artery proximal to its origin 
further increase the risk of lymphatic injury. For this rea-
son, lymphatic fistula complications are more common 
after right donor nephrectomy than after left nephrecto-
my. However, most reports of lymphatic leakage after do-
nor nephrectomy occurred on the left instead of the right 
side [4-6,9,10,13]. An explanation for this could be that 
donor nephrectomy is likely to be performed more often 
on the left side than on the right side. At our institution, 
right donor nephrectomy is performed routinely [14] and 
is similar to the corresponding procedure on the left side. 
Furthermore, laparoscopy seems to cause a higher risk of 
lymphatic fistula than laparotomy [15]. Several reasons 
can explain this: first, with open surgery, the surgeon can 
easily manipulate suturing and clipping, have better con-
trol in the surgical field, and can immediately handle inju-
ries of lymphatic vessels. Second, laparoscopic surgery 
with high CO2 pressure can hide lymphatic injuries. Some 
authors recommend systematically coagulating the lym-
phatic channels adequately to avoid possible lymphatic 
fistula.
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Fig. 3. (A) Fluoroscopy on postoperative day 10 showing that most of the 
mixture of N-butyl-2-cyanoacrylate (NBCA) and lipiodol was washed from 
the right lumbar trunk (black arrows) into the right renal fossa (asterisk). 
(B) Single-shot image after the second embolization: the right lymph 
trunk (arrowheads) was completely embolized by a mixture of NBCA and 
lipiodol (1:2 ratio) through a 22G Chiba needle (white arrows). Asterisk: 
lipiodol in the right renal fossa. 
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Fig. 4. XperCT (Philips) on the table before 
(A) and after (B) glue injection in the second 
embolization. (A) The right lumbar lymph 
trunk (black arrow) was accurately accessed 
by a Chiba needle (22G; white arrows). (B) 
After the second embolization, the right 
lumbar lymph trunk (arrow) was completely 
embolized. 
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Clinically, chylous fistula manifests in many forms: as-
ymptomatic or apparent chylous ascites, retroperitoneal 
fluid collection, and chylothorax. The symptoms are more 
severe when lesions are larger and when they are detected 
later. Once it occurs, a chylous fistula can be easily rec-
ognized by its characteristic milky color. Laboratory tests 
help confirm the diagnosis; if the fluid has a triglyceride 
level >1.24 mmol/L (200 mg/dL), with a cholesterol level 
<5.18 mmol/L, chylomicrons are present [8]. Imaging mo-
dalities such as ultrasonography and X-ray examinations 
cannot distinguish lymphatic leak from other causes, but 
allow an assessment of severity and provide guidance for 
an intervention if necessary. MRI and intranodal lipiodol 
lymphangiography enable precisely identifying the leak's 
site to plan the surgery or intervention. 

Although there is no consensus on treatment for chyle 
leaks, most authors recommend starting with conserva-
tive treatment. Dietary control (low fat, high protein, me-
dium-chain triglyceride diet) or fasting and total paren-
teral nutrition could be applied to minimize the volume of 
chyle. Paracentesis is done to relieve symptoms depend-
ing on the development of chyle leakage. If conservative 
treatment is ineffective, a percutaneous intervention is 
mainly indicated instead of surgical repair due to its bene-
fits. A mixture of NBCA and lipiodol (at a ratio of 1:2 to 1:4) 
with or without metallic coils is usually used to occlude 
the leak point. Embolization under fluoroscopy is most 
commonly performed because it provides real-time X-ray 
imaging. Kwon et al. [13] reported six cases of chylous 
ascites after retroperitoneal surgery, including four left 
kidney donors. In all patients, residual chyle leaks after 
medical and surgical treatment were successfully treated 
by lymphopseudoaneurysm NBCA embolization without 
serious complications. Some authors used computed to-
mography (CT) instead of fluoroscopy to guide the chyle 
leak embolization [16]. CT guidance helps to precisely 
access the leak point and avoid injuring adjacent blood 
vessels, but a drawback of this technique is the inability 
to perform real-time imaging during the injection. In our 
patient, the chyle leak persisted after the first emboliza-
tion, although it minimally decreased. Most of the previ-
ous mixture of NBCA and lipiodol (1:3.5 ratio) was washed 
into the right renal fossa on fluoroscopy before the sec-
ond embolization. Therefore, in the second embolization, 
we used a thicker mixture (1:2 ratio) for better emboli-
zation. XperCT imaging on the table was also performed 
before and after embolization to ensure effective target 
occlusion.

Chyle leak is a rare complication after laparoscopic 
kidney donation surgery. Anatomical variation of the lym-
phatic system may be associated with the postoperative 
complication of chyle leak. MRI lymphangiography and 
intranodal lymphangiography are valuable for accurately 
diagnosing the leak point. Percutaneous embolization is 
minimally invasive and can be effective in cases where 
conservative therapy fails.
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