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Summary
We present the case of a 53-year-old man who experienced a postoperative
chyle leak after minimally invasive esophagectomy with mass ligation of the
thoracic duct; conservative management failed. Interventional radiology was
unsuccessful initially in accessing the cisterna chyli with conventional methods,
yet ethiodized oil was noted at the tip of his right chest tube. The chest tube
and its tract were used as an avenue to access the thoracic duct and successfully
facilitate its embolization.

C

hyle leak and chylothorax is a well-described complication in thoracic
surgery.1,2 Lymphangiography has been used to identify the location of
the injury, followed by thoracic duct embolization (TDE), typically
with coils and glue via the cisterna chyli.3 This has been suggested as a min
imally invasive and effective option thought to decrease the mortality and
morbidity associated with surgical re-exploration and ligation.3 Access to the
cisterna chyli is typically gained after lymphangiography through a trans
abdominal, transhepatic approach with a 25- or 26-gauge needle.4 An alternative approach has been described by Guerva and colleagues4 whereby retrograde access to the thoracic duct is obtained at its insertion point into the left
subclavian vein under ultrasonographic guidance in instances in which the cisterna chyli cannot be identified on the lymphangiogram.
We present a case of TDE in which the cisterna chyli could not be identified
on intranodal lymphangiograms. Retrograde access via the left subclavian vein
was also unsuccessful in localizing the entry point of the thoracic duct. One of
the patient’s existing chest tubes was then used to access the lymphatic system.

Case report
A 53-year-old man presented to the thoracic surgery clinic with a diagnosis of
adenocarcinoma of the esophagus confirmed on pathologic examination. He
underwent neoadjuvant chemoradiation, with an excellent response. Laparoscopic gastric devascularization was performed as part of gastric conduit conditioning 2 weeks before he underwent minimally invasive Ivor Lewis esophagectomy. Intraoperatively, extensive adhesions were noted on mobilization of
the intrathoracic esophagus, and supradiaphragmatic mass ligation of the
thoracic duct was performed. The soft tissue intervening between the esophagus, azygos vein, descending thoracic aorta and vertebral column deep to the
operative field was ligated distally with a large titanium metal clip (Weck
Horizon, Teleflex) just above the diaphragm. The intervening tissue included
in the clip contained the thoracic duct and plexus of lacteals. A large proximal
clip was also applied 3 cm superiorly. Posterior-apical and anterior-basal
28-French chest tubes were inserted intraoperatively before closure.
On postoperative day 3, the chest tube output was serous but remained at
1 L in 24 hours. Pleural fluid was negative for triglycerides. The output on
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postoperative day 4 was only 500 mL per 24 hours, with no
residual pleural effusion on chest radiographs. Trickle
feeds were started through the patient’s jejunostomy tube.
On postoperative day 5, although the chest tube output
remained low, it appeared milky and was confirmed to be
chyle. Given that the chest tube output was less than less
than 10 mL/kg/d, it was felt that it would be reasonable to
consider a trial of nonsurgical management. The patient
was given nothing by mouth, and total parental nutrition
was started. The chest tube output remained less than
500 mL/d.
On postoperative days 12–14, the chest tube output
increased to about 1.5 L per 24 hours, and the patient was
offered right thoracotomy and repeat mass ligation of the
thoracic duct. He was aware that a nonoperative approach
could be unsuccessful and potentially worsen his immunosuppression, electrolyte abnormalities and malnutrition,
but he declined repeat operative intervention owing to his
complex underlying anxiety, preferring to exhaust all nonoperative options first.
Over the next week, octreotide was introduced subcutaneously at increasing dosages and frequency, which helped
reduce the chest tube output to as low as 350 mL per
24 hours; however, the patient could not tolerate it, experiencing nausea, vomiting and new-onset headaches, and it
was stopped. The chest tube output subsequently returned
to as high as 2.5 L per 24 hours. The patient was then
offered TDE and agreed to consider surgery if TDE was
unsuccessful. Lymphangiography and TDE were performed on postoperative day 29. Lymphangiography was
performed bilaterally by means of an intranodal injection
technique with 25-gauge spinal needles for entry, and
ethiodized oil was injected, which confirmed outflow via
lymphatic channels (Figure 1).

Fig. 1. Bilateral inguinal lymph node injection lymphangiogram
showing opacification of bilateral pelvic lymphatic channels.

Despite injection of ethiodized oil, there was very little
opacification of the retroperitoneal lymphatic channels, but
ethiodized oil was noted at the tip of the right-sided chest
tube situated in the posterior mediastinum as well as within
the chest tube (Figure 2). After unsuccessful attempts at localizing the lymphatic channel/cisterna chyli percutaneously and
through left arm venous access, the possibility of approaching
the thoracic duct via the chest tube was discussed.

Fig. 2. Chest fluoroscopic image showing ethiodized oil in the
mediastinum and within the right-sided chest tube.

Fig. 3. Chest fluoroscopic image with contrast outlining an irregular
cavity and filling of the thoracic duct at the lower margin.
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On postoperative day 32, fluoroscopy of the chest confirmed that ethiodized oil was still present at the tip of the
right-sided chest tube in the posterior mediastinum. The
chest tube was removed with the use of a stiff guide wire
(Amplatz Super Stiff, Boston Scientific), and a long 18-French

vascular sheath was inserted along the chest tube track to the
posterior mediastinum. Contrast was injected with a 5-French
access catheter (Kumpe, Cook Medical) at the site of the
ethiodized oil, which outlined an irregular cavity with filling
of the thoracic duct at the lower margin (Figure 3).
With the use of an SOS Omni selective catheter (AngioDynamics) with the tip removed for acute angulation, the
thoracic duct was eventually selected, and a Progreat microcatheter (Terumo Medical Corporation) was advanced into
the upper abdomen where the duct appeared occluded
(Figure 4). Multiple 3 mm × 14 cm 0.018-inch Nester coils
were deployed distally via the microcatheter, followed by a
mixture of glue and ethiodized oil (1:4 ratio) to the posterior
mediational cavity, at the tip of the chest tube (Figure 5). A
fibrin sheath related to the chest tube was noted extending
to the chest wall, with no communication with the pleural
space, and, therefore, a new chest tube was not inserted. An
occlusive dressing was then applied.
After embolization, the chylous output stopped
immediately. The patient recovered well, and his lymphocyte count started to improve. The right-sided chest tube
was removed, his diet advanced gradually, and he was discharged home on postoperative day 41.

Discussion

Fig. 4. Chest fluoroscopic image showing the thoracic duct
selected with a microcatheter.

Fig. 5. Chest fluoroscopic image showing coil embolization of
the thoracic duct.
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Chylothorax after surgery is estimated to occur in less than
0.5% of all general thoracic surgery cases and 3.9% of
esophagectomy cases.5,6 Chylothorax can cause considerable morbidity, resulting in malnutrition, immunosuppression, sepsis, pulmonary complications, and fluid and electrolyte imbalances. 7,8 Once chylothorax is diagnosed,
output is assessed; if it is low, nonoperative management,
including avoiding oral intake, nutritional support via total
parenteral nutrition or medium-chain triglycerides, source
control with a chest tube, and the use of somatostatin analogues (e.g., octreotide) to inhibit gastric secretions and
chyle flow, is attempted for up to 2 weeks.1,2 Output is then
quantified as high (> 500 mL/d or > 10 mL/kg) or low
(≤ 500 mL/d or ≤ 10 mL/kg); conservative management is
successful in 25%–50% of cases overall.2 Because highoutput chylothorax is associated with high mortality rates,
earlier operative management is indicated. In low-output
chylothorax, the optimal management strategy is not
definitive; nonoperative strategies can precipitate dehydration, malnutrition and major electrolyte abnormalities.1
General operative management strategies include mass
ligation of the thoracic duct, parietal pleurectomy to
achieve pleurodesis if the leak cannot be located and, for
patients at high risk, pleuroperitoneal shunting.2
We do not know why initial intraoperative mass ligation
of the thoracic duct was unsuccessful in our patient. Pos
sible reasons include trauma to the thoracic duct wall at the
level of ligation and incomplete mass ligation secondary to
anatomic variants.9 The output of chylothorax was initially

RESEARCH
low and was managed nonoperatively. Once the output
became high, surgical management was not an option
because of patient preference. We attempted TDE when
nonoperative management failed. Lymphangiography can
be used to localize the thoracic duct injury, followed by
TDE. Intranodal lymphangiography is replacing pedal
lymphangiography, as it is less technically challenging and
is associated with reduced morbidity and recovery time
compared to the pedal approach.10 When the thoracic duct
is not visualized, attempts can be made to access the duct
retrograde via the left subclavian vein.4 Both procedures
were unsuccessful in accessing the thoracic duct in this case.
Access to the lymphatic system via a posteriorly placed
chest tube provided an alternative option in the present
case. This approach may lower the risk of infection by
avoiding the creation of multiple tracts and decreasing
damage to important adjacent structures, and requires less
time and fluoroscopy. It should be considered in patients
whose anatomy is favourable if the tip of a chest tube is
near a site of ethiodized oil extravasation in the posterior
mediastinum.
Accessing the lymphatic system via a chest tube tract is
an innovative approach for TDE. Future study is warranted
regarding using chest tubes as an avenue to access the lymphatic system, potentially decreasing infection, damage to
adjacent structures and the time involved in TDE.
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