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Abdominal lymphatic leakage is an unusual complication after abdominal surgery 
and has been reported after vascular, gastrointestinal, gynecologic, urologic sur-
geries, and liver and small bowel transplantations. It may cause loss of essential 

proteins, lipids, immunoglobulin, vitamins, electrolyte, and water, and lead to increased 
mortality in postoperative setting due to malnutrition, cachexia, immunosuppression, and 
sepsis (1, 2). The management of chylous leakage is a challenging condition and extends 
from conservative treatment (dietary management, medical and percutaneous drainage) 
to radiological intervention or surgical treatment (1–3). Bipedal or intranodal lymphangiog-
raphy is the traditional imaging method for localizing the site of lymphatic leakage before 
surgical and endovascular treatment (3–6). In this report, we present successful treatment 
of abdominal collection developed after multiple abdominal surgeries using computed 
tomography (CT)-guided transabdominal embolization and percutaneous embolization 
through the leakage collection. To the best of our knowledge, this is the first report of a 
lymphatic leakage case treated by percutaneous embolization by catheterizing the leaking 
lymphatic channel through the chylous collection.

   Technique 

A 58-year-old male patient underwent three abdominal operations due to gastric cancer 
and its recurrences within the last four years. A solid peripancreatic mass measuring 42×30 
mm and invading the pancreatic tail and spleen was detected on follow-up CT. The peripan-
creatic mass was excised along with pancreatic tail and spleen along with extensive lymph 
node dissection in the fourth operation. Ten days after the last operation, the patient devel-
oped progressive abdominal pain and distension. Ultrasonography and CT examinations 
showed large fluid collection in the left abdomen (Fig. 1). Percutaneous catheter drainage 
was performed and it revealed milky fluid consistent with chylous leakage 1500 mL per day. 
Conservative treatment including oral feeding with medium chain triglycerides or cessation 
of oral feeding and total parenteral nutrition was initiated in order to treat the lymphatic 
leak. Although the lymphatic leak drainage initially diminished to 800 mL per day, it gradu-
ally increased back to former levels. On postoperative day 32, intranodal lymphangiography 
with possible lymphatic leakage embolization was suggested. 

Intranodal lymphangiography procedure was carried out according to the previously 
described standard technique (5, 6). Bilateral inguinal lymph nodes were punctured by 
22 gauge (G) needle under ultrasonography guidance and ethiodized contrast (Lipiodol, 
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ABSTRACT 
Lymphangiography and percutaneous embolization of injured lymphatics are minimally invasive 
and effective techniques for the diagnosis and treatment of thoracic and retroperitoneal lymphat-
ic leaks. We present a 58-year-old man who had abdominal chylous collection developed after 
multiple abdominal surgeries. Retroperitoneal lymphatic duct leakage was detected by ultra-
sound-guided intranodal lymphangiography and treated successfully using computed tomogra-
phy (CT)-guided transabdominal embolization with percutaneous N-butyl cyanoacrylate (NBCA) 
glue and percutaneous NBCA glue and coil embolization by directly catheterizing the leaking lym-
phatic channel through the chylous collection. To the best of our knowledge, this is the first report 
of a lymphatic leakage case treated by percutaneous direct catheterization and embolization of 
leaking lymphatic channels through the chylous fluid collection. 
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Laboratorie Guerbet) was slowly injected at 
a rate of 1–2 mL/5 min under intermittent 
pulsed fluoroscopy (Neurostar, Siemens 
Medical Solutions). A total volume of 15 mL 
lipiodol was injected manually, followed 
by injection of normal saline solution at 1 
mL/5 s to facilitate propagation of lipiodol 
to improve and expedite opacification 
of lymphatic ducts (5). Approximately 35 
minutes after initial injection of lipiodol, 
abdominal lymphatic channels were visual-
ized along with a focus of extravasation in 
the paraaortic region at L3 vertebral level 
(Fig. 2). In addition to pseudoaneurysm-like 
leakage, the fluoroscopic spot magnified 
image showed contrast accumulation with-
in the chylous collection and the drainage 
catheter (Fig. 2b).

On the same day following lymphangi-
ography, CT-guided percutaneous inter-
vention was planned to embolize the leak-
age site (Fig. 3). Before the intervention, an 
unenhanced abdominal CT examination 
was performed which showed lipiodol ac-
cumulation within the lymphatic channels 
and the leakage site (Fig. 3a). Using anteri-
or abdominal approach a 22G needle was 
percutaneously placed within the opacified 
retroperitoneal lymphocele-like lesion (Fig. 
3b). Embolization of this pouch and the 
channel was performed using 1.5 mL total 
volume of a 2:1 mixture of lipiodol:NBCA 
glue (Histoacryl, B. Braun). At the end of the 
procedure, the glue cast accumulated with-
in the lymphocele-like lesion and within the 
channel (Fig. 3c), and in the medial wall of 
the collection (Fig. 3d). The catheter drain-
age reduced from 1500 mL to 850 mL daily, 
but it did not stop completely. 

Twenty days after the first intervention, 
we decided to perform another emboliza-

tion through the collection pouch. After 
removing the drainage catheter from the 
collection site, we placed a 6F introducer 
sheath Arrow-Flex 6F (Arrow International 
Inc.) within the collection. Then, a 5F Sim-
mons 2 diagnostic catheter was used to 
find out the leakage site through the collec-
tion (Fig. 4). Following many attempts, we 
were able to opacify the injured lymphatic 
channel from the collection (Fig. 4a). Using 
a microguidewire X-Pedion-10 (ev3 Micro 
Therapeutics Inc.), an Excelsior SL-10 mi-
crocatheter (Stryker Neoruvascular) was 
navigated to leaking lymphatic channel 
through the diagnostic catheter. First, coil 
embolization was performed using three 

bare platinum Micrus coils (Micrus Endovas-
cular) (Fig. 4b). Following coil embolization, 
a 2 mL total volume of a 2:1 mixture of lip-
iodol: NBCA glue injection was performed 
to strengthen the embolization site (Fig. 
4c). Control image revealed complete em-
bolization of the injured channel with the 
same microcatheter (Fig. 4). Following the 
second embolization, the catheter drainage 
reduced to approximately 500 mL per day.

Catheter drainage continued for two 
months after the second embolization, and 
we planned another embolization session 
through the collection as we did before. 
Two months later, the third embolization 
procedure was performed using a total 2.5 

Main points

• Chylous leakage may occur as a complication of 
extensive abdominal surgical procedures with an 
incidence of 1%–5%.

• Intranodal lymphangiography has been accepted 
as the gold standard imaging study to delineate 
the anatomy of the lymphatic system and identify 
the site of lymphatic leakage. 

• Intranodal lymphangiography allows for 
percutaneous embolization of the leakage site 
through the opacified lymphatic channels.  

• In addition to pre viously described CT-guided 
percutaneous lymphatic duct embolization, 
transcollectional direct catheterization and em-
bolization of leaking lymphatic channels is  a 
promising minimally invasive treatment option for 
the treatment of chylothorax and cyhlous ascites.

Figure 1. Axial contrast-enhanced abdominal CT image shows encapsulated large fluid collection 
(star) on the left side of the abdominal cavity.

Figure 2. a, b. Fluoroscopic images show bilateral intranodal lymphangiography. The inguinal lymph 
node is punctured bilaterally by a 22G needle and lipiodol is slowly injected at a rate of 1–2 mL/5 min. 
Approximately 35 min after injection of lipiodol the standard (a) and magnified (b) fluoroscopic spot 
images show the pseudoaneurysm-like contrast accumulation (white arrow), contrast extravasation within 
the fluid collection (arrowheads, b) and contrast passage within the drainage catheter (black arrows).
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mL of a 2:1 mixture of lipiodol:NBCA glue 
injected through microcatheter around the 
coils (Fig. 5a). After percutaneous emboli-
zation through the collection, the catheter 
drainage was completely resolved on the 
same day. However, the patient suddenly 
died three months after the last emboli-
zation because of chemotherapy-related 
complications. During this period, the pa-
tient had no recurrence of lymphatic collec-
tion (Fig. 5b). 

   Discussion 

Chylous leakage may occur as a com-
plication of extensive abdominal surgical 
procedures for cancer treatment with an 
incidence of 5% after gastric surgery (1, 2). 
In patients with malignant tumors, the high 
flow chylous fluid has a high rate of mortal-
ity reaching up to 50% because of loss of 
lymphocyte-rich fluid and protein which 
leads to hypoalbuminemia and susceptibil-
ity to infection (1, 3). The diagnosis of the 
chylous leakage was mainly made based 
on the typical appearance of milky drain-
age fluid. Majority of patients with cyhlous 
leaks heal with diet with medium chain 
triglycerides, or total parenteral nutrition, 
and drainage (1, 2). However, conservative 
treatment fails in 25% to 50% of patients, as 
we experienced in our patient (1, 3). Surgi-
cal treatment of chylous leakage consists of 
ligature of leaking lymphatic vessels or ret-
roperitoneal shunting with a success rate of 
37% (1, 2). 

Lymphangiography has been accepted 
as the gold standard of imaging to delin-
eate the anatomy of the lymphatic system 
and to identify the site of lymphatic leakage 
including chylous ascites, chylothorax, and 
lymphatic fistulae (4–6). Previous studies re-
ported that lymphangiography can detect 
leakage site in 78% of cases (3, 7, 8). Diag-
nostic lymphangiography can also play a 
therapeutic role as it facilitates the healing 
of lymphatic leak after the procedure (3, 
7, 8). Kawasaki et al. (3) reported that suc-
cessful healing was achieved in 64.2% of 
patients following diagnostic lymphangi-
ography. 

Lymphangiography not only provides 
visualization of the lymphatic system and 
leakage site, but also allows for percutane-
ous embolization for leakage site through 
the opacified lymphatic channels (3, 4, 7, 8). 
Percutaneous thoracic duct and pelvic-ret-
roperitoneal lymphatic duct embolizations 
for the treatment of chylothorax and cy-
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Figure 4. a–d. Fluoroscopic images 20 days after the first intervention show that a 6F guiding catheter 
placed within the collection and a 5F Simmons catheter were used to find out leakage site through the 
collection. Contrast injection through the diagnostic catheter opacified the injured lymphatic channel 
(arrows, a). Using microcatheter, coil embolization (arrow) was performed to occlude the leakage (b). 
Then, NBCA glue injection was performed to strengthen the embolization site (arrows, c). Control image 
revealed complete embolization of injured channel (arrow, d).
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Figure 3. a–d. Axial contrast-enhanced abdominal CT images show CT-guided percutaneous 
embolization of the leakage site one hour following lymphangiography. Axial CT scan (a) shows lipiodol 
accumulation within the lymphatic channels (arrowhead) and pseudoaneurysm-like leakage (black 
arrow). A 22G needle was inserted within the leak site (arrow, b), and 1.5 mL NBCA glue and lipiodol was 
injected within the pseudoaneurysm-like leakage site and tract (arrows, c). After embolization, the glue 
cast (arrows) also accumulated in the medial wall of the collection (d).
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hlous ascites are minimally invasive and 
effective treatment options alternative to 
surgery (4, 9, 10). Embolization procedure 
was reported to be successful between 75% 
and 100% of the patients (9). The procedure 
involves lymphangiography followed by 
transabdominal needle puncture of retro-
peritoneal lymph ducts or thoracic duct 
with cannulation and embolization of leak-
age point (4, 9). Percutaneous glue injection 
for lymphatic leaks has been reported in few 
patients (9–12). Ching et al. (11) treated a 
68-year-old patient who underwent an aor-
tomesenteric bypass surgery complicated 
by a high-output chylothorax and chylous 
ascites after surgery. CT-guided successful 
percutaneous lymphatic duct embolization 
was performed using NBCA glue and lipi-
odol injection. Itou et al. (12) treated a case 
of chylous ascites developed after nephrec-
tomy using NBCA glue-lipiodol mixture and 
metallic coils to obliterate lymphocele-like 
extravasation of the retroperitoneal lymph 
duct. In a patient with chylothorax, Gaba 
et al. (10) performed direct glue injection 
within the lymphatic duct which was in-
jured during thoracic duct embolization 
performed two weeks ago. In our patient, 
we performed two different percutaneous 
embolization techniques: similar to the pre-
vious studies we carried out a CT-guided 
percutaneous injection of lipiodol-NBCA 

glue mixture to occlude the leakage site de-
tected in lymphangiography in the first in-
tervention. Because the leakage continued, 
we further performed successful emboliza-
tion by catheterizing the leaking lymphatic 
ducts through the collection pouch in the 
second and third interventions. To the best 
of our knowledge, the latter embolization 
technique has not been reported previous-
ly. Although percutaneous catheterization 
and embolization technique is the stan-
dard method in the treatment of injured 
lymphatic ducts, if it fails, transcollection 
embolization technique can be used as an 
alternative treatment method in persistent 
lymphatic leaks.

In conclusion, chylous leakage is an un-
usual complication after extensive abdom-
inal surgery with a challenging treatment. 
This case report demonstrates the use of 
intranodal lymphangiography to find out 
the lymphatic leakage site. We used two 
different approaches in the treatment of 
injured lymphatic duct. In addition to pre-
viously described CT-guided percutane-
ous lipiodol-NBCA glue injection, we also 
performed direct catheterization and em-
bolization of leaking lymphatic channels 
through the collection pouch with success-
ful outcome. This novel technique may be 
an alternative treatment method in per-
sistent lymphatic leaks.
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Figure 5. a, b. Fluoroscopic (a) and axial unenhanced abdominal CT images (b) two months after the 
second embolization. Since catheter drainage continued, a third embolization through the collection 
was performed two months after the second embolization. A total of 2.5 mL NBCA glue and lipiodol 
mixture was injected around the coils and medial wall of the collection (arrows, a). CT scan (b) obtained 
one month after the last embolization revealed the NBCA glue cast (arrow) and complete resolution of 
the collection.  
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