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a b s t r a c t 

We report a novel application of targeted sclerotherapy to eradicate high-output chylotho- 

rax. The patient underwent thoracic duct embolization; however, cannulation of the thoracic 

duct failed, and thoracic duct disruption was performed. Leakage continued; therefore, the 

leakage site in the mediastinum was punctured directly under fluoroscopic guidance and 

a drainage catheter was inserted, followed by sclerotherapy using OK-432. Finally, leakage 

stopped and chylothorax improved. This technique may be useful for refractory chylothorax 

in patients where thoracic duct embolization fails. 

© 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 

Chylothorax is a rare but potentially life-threatening compli-
cation of surgical procedures. Because the thoracic duct trans-
ports large amounts of lymph from the gastrointestinal tract,
liver, and iliac regions, chylothorax can compromise the im-
mune system and lead to nutritional deficiency. Its mortality
rate is reported to be 25%-50% [ 1 ,2 ]. Treatment for chylotho-
rax is initially conservative, such as total parenteral nutri-
tion or intravenous administration of octreotide [2] . Chylotho-
rax for which conservative treatment is ineffective requires
other treatment. Traditionally, surgical thoracic duct ligation
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has been the standard treatment for refractory chylothorax.
Morbidity and mortality rates are 38% and 2.1%, respectively
[1] . 

Percutaneous thoracic duct embolization (TDE) has re-
cently emerged as an alternative therapy to surgical thoracic
duct ligation for chylothorax [3] . It is a minimally invasive
treatment with good outcomes, but it is not always an easy
procedure for any operator [4] . We herein report a case in
which percutaneous TDE for high-output chylothorax failed
but was successfully treated with targeted sclerotherapy at
the site of lymphatic leakage. 
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Case report 

A 70-year-old man with esophageal cancer underwent
esophagectomy, and posterior mediastinal route gastric tube
reconstruction was performed. A chylothorax appeared on
postoperative day (POD) 2. Conservative treatment with com-
plete parenteral nutrition and octreotide administration was
ineffective. An average of 2000 mL of pleural effusion was sus-
tained per day and the serum albumin level decreased to 1.5
g/dL at POD 12. Since conservative therapy was ineffective and
surgical ligation was judged to be difficult due to poor general
patient condition, we decided to perform lymphangiography
for TDE. 

Intranodal lymphangiography was performed on POD 16.
Both inguinal lymph nodes were punctured under ultrasound
Fig. 1 – First lymphangiography revealing the cisterna chyli (a) an
thoracic vertebra. The cisterna chyli is punctured with a 21-gaug
guide wire into the thoracic duct. 
guidance, and iodized oil (Lipiodol; Guerbet Japan, Tokyo,
Japan) was injected. The cisterna chyli connected to the tho-
racic duct was visualized at the Th12/L1 intervertebral level
( Fig. 1 a). Extravasation of iodized oil was visualized on the left
side of the eighth thoracic vertebra ( Fig. 1 b). We attempted
to access the thoracic duct by transabdominal puncture of
the cisterna chyli. We punctured the cisterna chyli with a 21-
gauge Chiba needle under fluoroscopy but could not advance
the guide wire into the thoracic duct ( Fig. 1 c). Therefore, we
abandoned the TDE and performed needle disruption of the
cisterna chyli, completing the procedure. 

Pleural effusion decreased after the procedure, but chyle
pleural effusion increased again considerably after increasing
enteral nutrition. Pleural effusion reached an average of 2000
mL per day, and lymphangiography was performed again at
POD 50. On the second lymphangiography, the cisterna chyli
d a concentration of Lipiodol (b) on the left side of the 
e Chiba needle (c); however, it is not possible to advance the 
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Fig. 2 – On the second lymphangiography, the lymphatic leakage site is confirmed at the same location as the previous 
examination (a). The cisterna chyli is not visible and may have been be occluded by the previous procedure. The patient is 
placed in the prone position, and the lymphatic leakage site is percutaneously punctured with a 19-gauge coaxial needle 
from the left margin of the eighth thoracic vertebra (b). Following this, a drainage catheter is inserted. 

Fig. 3 – Injection of iodine contrast media through the drainage catheter reveals a partially encapsulated fluid collection (a), 
which is connected to the thoracic cavity (b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

was not visible and may have been occluded by the previous
procedure. However, an exceptionally thin lymphatic pathway
ascending to the left side of the vertebral body was visualized,
through which extravasation was confirmed at the same
location as in the previous lymphangiography ( Fig. 2 a). The
thoracic duct distal to the extravasation was not visualized.
Therefore, it was impossible to access the thoracic duct
through the cisterna chyli transabdominally or retrogradely;
consequently, we decided to perform sclerotherapy by directly
puncturing the lymphatic leakage site. We placed the patient
in the prone position, and percutaneously punctured the
lymphatic leakage site with a 19-gauge coaxial needle from
the left margin of the eighth thoracic vertebra ( Fig. 2 b), and in-
serted an 8.5-French drainage catheter (Dawson-Mueller Mul-
tipurpose Drainage Catheter; Cook Japan Inc, Tokyo, Japan). By
injecting iodine contrast agent from the drain, a semiencapsu-
lated cavity around the lymphatic leakage site was visualized
and confirmed to communicate with the thoracic cavity
( Fig. 3 a, b). We dissolved 8.4 mg of OK-432 (Picibanil; Chugai
Pharmaceutical, Tokyo, Japan) in 12 mL of saline, which was
injected via the drainage catheter; the drainage catheter was
then clamped. Computed tomography after second lymphan-
giography confirmed the drainage catheter in the lymphatic
leakage site ( Fig. 4 ). We then administered three additional
doses of OK-432 (14 mg) via the drainage catheter at the
bedside. The chylothorax had almost disappeared after ap-
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Fig. 4 – Computed tomography after second 

lymphangiography showing a drainage catheter in the 
lymphatic leakage site. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

proximately 1 week. Even after the restart of enteral nutrition,
the chylothorax did not recur and the patient was discharged.

Discussion 

We have presented a case in which percutaneous TDE for re-
fractory chylothorax failed but was successfully treated with
targeted sclerotherapy by direct puncture of the lymphatic
leakage site. Percutaneous TDE has recently become a min-
imally invasive alternative to surgical thoracic duct ligation
because of its effectiveness and feasibility [ 3 ,4 ]. 

To perform TDE, it is necessary to access the thoracic
duct. Percutaneous transabdominal antegrade access is pop-
ular and frequently selected [ 3 ,4 ]. The retrograde transvenous
approach is another option, while the translumbar approach
is rarely used [ 2 ,7 ,8 ]. However, the thoracic duct cannulation
success rate is reported to be 57%-67% [ 4 ,5 ,9 ], which is not
high enough, even for operators in high-volume centers. In
a general hospital, the chances of encountering a chylotho-
rax requiring intervention may not be higher than that of in a
high-volume center, and it may be difficult to become familiar
with the procedure, and therefore difficult to master the tech-
nique sufficiently. Transabdominal TDE is a minimally inva-
sive treatment with few complications, but the thoracic duct
is often inaccessible [3–5,9] . This may be the most troublesome
part of the procedure. There are several possible factors why
the thoracic duct may not be accessible. First, anatomical fac-
tors: the lymphatic vessels have many anatomical variations.
The cisterna chyli may not be visible on lymphography and
may be thin. The thoracic duct may be duplicated or plexi-
form, or located behind the aorta [6] . Second, patient factors
such as difficulty in holding breath or severe obesity are also
important. Third, operator experience: it is difficult to gain ex-
perience, as previously mentioned [4] . If the thoracic duct is
not accessible via the transabdominal approach, alternatives
include a translumbar approach, a retrograde approach from
the left venous angle, or a direct puncture of the thoracic duct
under ultrasound guidance [ 2 ,7 ,8 ]. 
In our case, the thoracic duct distal to the extravasation
was not visualized on either lymphangiography. Since the tho-
racic duct was ligated and resected at the time of surgery for
esophageal cancer, the retrograde approach to the thoracic
duct was difficult. Needle disruption of the thoracic duct or
cisterna chyli is another common option in cases of failed tho-
racic duct cannulation [ 3 ,4 ]. This is a technique that uses a
puncture needle to crush the thoracic duct or cisterna chyli,
referred to by Itkin et al. as “the last resort” [4] . The rate at
which chylothorax improves with needle disruption of the
thoracic duct or cisterna chyli has been reported as 34%-72%
[ 4 ,5 ,9 ], but this too low. Cope et al. reported that 15 of 58 chy-
lothorax patients were not cured by TDE or needle disruption
of the thoracic duct or cisterna chyli. Seven of these were im-
proved by surgical ligation, but 8 died either because of inoper-
ability or due to surgical treatment complications [1] . One pos-
sible cause of needle disruption failure may be the anatomical
variation of the lymphatic vessels. Furthermore, since there
are inflows of intestinal lymph and hepatic lymph into the
cisterna chyli, which cannot be visualized by intranodal lym-
phangiography [2] , it is presumed that there might be some
cases in which it is difficult to completely interrupt the lym-
phatic flow by needle disruption. On the second lymphangiog-
raphy in our case, the cisterna chyli was not visible and may
have been occluded by the first lymphangiography and needle
disruption. However, a thin lymphatic pathway ascending to
the left side of the vertebral body was visualized, and connect-
ing extravasation was confirmed. Development of the collat-
erals of the lymphatic vessels may have caused chylothorax
recurrence after needle disruption. 

If both TDE and needle disruption are unsuccessful, what
are the alternatives to surgical treatment? Several reports
have described the successful use of OK-432 for the treatment
of chylothorax by pleurodesis. Huan et al. reported that chy-
lothorax after pneumothorax surgery persisted for 30 days
without responding to conservative treatment but resolved
immediately after pleurodesis using OK-432 [9] . Matsukuma
et al. reported that the congenital chylothorax of the new-
born infants whose conservative treatment was ineffective
resolved after administration of OK-432 from the chest tube
[10] . OK-432 stimulates an inflammatory response that causes
local inflammation, resulting in regression of the lesion [11] .
The advantages of OK-432 over other sclerosants, such as
ethanol and anticancer drugs, in the treatment of lymphan-
gioma are low tissue damage and low peri-lesional fibrosis.
This allows for subsequent surgery in case of failure [12] . How-
ever, treatment with pleurodesis alone is often ineffective for
high-output chylothorax [13] . We believed that rather than
nonselectively administering OK-432 into the thoracic cav-
ity, which has a large space for adhesion, it is more efficient
to inject it into the lymphatic leakage site itself. In our case,
the lymphatic leakage site was connected to the thoracic cav-
ity after forming a cyst-like fluid collection. In other words,
the lymphatic leakage site had an incomplete lymphocele-
like morphology; therefore, injection of a sclerosant into
this cavity could close the cyst wall and complete the lym-
phocele, thereby stopping lymphatic leakage into the chest
cavity. 

In conclusion, targeted sclerotherapy using OK-432 by di-
rect puncture of the lymphatic leakage site may be an alterna-
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tive treatment option for high-output chylothorax when TDE
or needle disruption is ineffective. 
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