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a b s t r a c t 

Chylothorax after esophageal surgery is a rare complication but can lead to death in patients 

due to malnutrition, fluid imbalance, and immunodeficiency. Multiple treatment options 

exist for postoperative chylothorax, including conservative treatment, octreotide therapy, 

and interventions such as thoracic duct embolization and surgical ligation of the thoracic 

duct. We present a case of lymphatic leakage following laparoscopic esophagectomy for 

esophageal cancer, confirmed by lymphangiography. The patient underwent an intervention 

to embolize the thoracic duct under computed tomography after an initial failure under 

digital subtraction angiography (DSA). One week after the intervention, the patient’s pleural 

fluid output gradually decreased, and the patient was discharged from the hospital. At a 

7-month follow-up, the patient remained stable with no recurrence of lymphatic leakage. 

© 2024 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 

Lymphatic leakage following esophagectomy for cancer has
reported rates ranging from 1% to 9% [ 1 ]. Leakage of chy-
lous fluid from the main lymphatic channels or fistula tract
is an uncommon but potentially life-threatening complica-
tion of esophagectomy, particularly in cases of esophageal
cancer. These complications primarily occur during the tho-
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may result from its total resection, injury to small branches,
or anatomical variations such as a double thoracic duct.
Chest tubes can drain lymph rich in fats, fat-soluble vita-
mins, proteins, and lymphocytes [ 2 ], with flow rates of up to
4 liters/day, leading to serious clinical consequences. Leakage
of fats, proteins, and vitamins can cause hypoalbuminemia
and lymphopenia, contributing to malnutrition and immun-
odeficiency, and increasing the risk of infection and sepsis.
competing financial interests or personal relationships that could 

niversity of Washington. This is an open access article under the 
.0/ ) 

https://doi.org/10.1016/j.radcr.2024.08.044
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:tranquangloc8396@gmail.com
https://doi.org/10.1016/j.radcr.2024.08.044
http://creativecommons.org/licenses/by-nc-nd/4.0/


R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  5 8 8 8 – 5 8 9 2 5889 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The clinical impact of chylothorax leakage is significant, with
associated morbidity ranging from 0% to 50% and mortality
rates as high as 10% [ 1 ]. 

The most common clinical symptom in the postoperative
period is lymphatic fluid in pleural drainage. Diagnosis is
confirmed when the triglyceride concentration in drainage
fluid exceeds 110 mg/dL (6.1 mmol/L). A drainage volume of
more than 1 liter per 24 hours may suggest a complete chest
tube tear [ 3 ]. 

Various treatment modalities are available for manag-
ing postoperative lymphatic leakage, including conservative
management, surgical re-intervention for thoracic duct lig-
ation, and endovascular procedures. Conservative manage-
ment is typically the first-line approach, often supplemented
with total parenteral nutrition (TPN), medium-chain triglyc-
erides (MCT), and somatostatin analogues [ 4 ]. Re-surgery for
thoracic duct ligation is considered for cases that do not re-
spond to conservative measures. However, identifying a torn
thoracic duct in the postoperative period can be challeng-
ing due to its small size and anatomical changes following
surgery. Therefore, endovascular interventions, such as tho-
racic duct embolization using highly effective coils or embolic
agents, are increasingly utilized as less invasive alternatives. 

Case presentation 

A male patient, 62 years old, with a history of smoking
and drinking beer for many years, was hospitalized because
of fresh blood in the stool. The patient did not have up-
per gastrointestinal symptoms such as vomiting, belching, or
heartburn. The patient underwent a gastroscopy colonoscopy
and endoscopic ultrasound, which detected damage. Biopsy
results showed that the patient had squamous cell type
esophageal cancer. 
Fig. 1 – DSA imaging of lymphangiography. (A) Bilateral inguinal
lipiodol injection into the lymph nodes, showing the lymphatic s
vasculature. (B) The image shows the contrast between lipiodol i
due to thoracic duct rupture (empty arrow). 
After being diagnosed, the patient was consulted and
treated with endoscopic esophagectomy. 

The patient underwent endoscopic total esophagectomy
and esophageal-gastric anastomosis with lymphadenectomy 

On the first day after surgery, the amount of fluid through
the right pleural drainage tube was 50 mL/14 hours. 

On the second day postoperative, the fluid volume stabi-
lized at about 100 mL/24 hours. 

On the third day postoperative, the patient’s general condi-
tion was still stable, lung ventilation was reduced, and pleural
drainage was still abundant, about 300 mL/24 hours. 

On the fourth postoperative day, the patient was awake,
had no fever, could breathe independently, and had a heart
rate of 18 times/minute. Clinical examination showed de-
creased ventilation at the base of the lungs. Pleural drainage
produces 1000 mL/24h, opaque yellow fluid. The patient was
diagnosed with suspected lymphatic leakage after laparo-
scopic esophagectomy. At the same time, the patient received
parenteral nutrition immediately after the intervention, but
the pleural effusion did not decrease. 

On the 6th day postoperative, the patient underwent in-
tranodal lipiodol lymphangiography under digital subtraction
angiography (DSA). DSA results showed that the patient had
an anatomical variant of the lymphatic system. Two small
lumbar trunks connect to the thoracic duct at the D11 level
without cisterna chyli. A completed rupture of the upper 1/3
of the thoracic duct was found, and lipiodol leaked from the
lower end into the right pleural space ( Fig. 1 ). The upper part of
the thoracic duct was not visible. To embolize the leakage, the
retroperitoneal lymph ducts were initially punctured transab-
dominal using a 22-gauge Chiba needle; however, we could not
access the lymphatic duct. 

On the eighth day postoperative, a subsequent interven-
tion was performed under computed tomography guidance.
The patient was positioned prone and anesthetized with 2%
lidocaine. A 22G Chiba needle was used to access the leakage
 lymph node puncture with a 22-gauge needle, followed by 

ystem in the inguinal region and around the iliac 
n the small thoracic duct (arrowhead) and lipiodol leakage 
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Fig. 2 – TDE by 22G needle under CT. Needle tip (white 
arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

site. Once the needle was correctly positioned, a mixture of N-
butyl-2-cyanoacrylate and lipiodol in a 1:3 ratio (4ml in total)
was injected through the needle ( Fig. 2 ). 

After the intervention, the patient was clinically monitored
and the amount of drainage fluid gradually decreased. After
intervention under computed tomography, the patient’s pleu-
ral fluid gradually reduced. The pleural drainage was removed
1 month after the intervention ( Fig. 3 ). 

A chest computed tomography scan with contrast injec-
tion, performed 7 months postoperative, shows no remaining
pleural fluid, and a slight thickening of the pleural wal ( Fig. 4 ).

Discussion 

The thoracic duct is the largest lymphatic duct in the body.
Thoracic duct fistula after esophageal surgery is a rare but
dangerous complication that is potentially life-threatening
and requires early treatment. The rate of lymphatic leakage
after esophageal surgery is not high. According to a study by
Pramod Kumar Mishra and colleagues published in 2013, 9/104
patients had esophageal fistula after esophagectomy due to
cancer, accounting for about 8.7% of the studied [ 5 ]. Another
report by S. Merigliano and colleagues showed that the rate of
thoracic duct fistula after thoracic surgery was 2%-3% [ 6 ]. The
mortality rate of thoracic lymphatic fistula can be up to 50%-
82% if conservative treatment is prolonged and without any
intervention according to research by SA Wemyss-Holden [ 7 ].
If patients undergo early thoracic duct ligation surgery, this
rate drops to 10%-16% [ 7 ]. Thus, it can be seen that lymphatic
leakage after esophageal surgery is not too common, but can
have serious consequences, even a relatively high mortality
rate. 

Lymphatic fistula can cause chylous effusion and should be
treated promptly. Thoracic duct leakage can cause pneumo-
nia accompanied by respiratory failure, affecting the patient’s
life. Besides, losing a large amount of lymph fluid is equiv-
alent to the patient losing a large amount of immunoglobu-
lins, lymphocytes, proteins, and fats, which can lead to mal-
nutrition and immunodeficiency [ 4 ]. Pleural effusion is a com-
mon symptom of thoracic duct fistula. Among 850 cases of
esophageal cancer operated on by Lewis, 2.7% developed pleu-
ral effusion even though thoracic duct ligation was performed
to prevent chylous effusion [ 5 ]. 

Diagnosis of esophageal fistula should be made after
esophagectomy when the amount of fluid passing through
the thoracic duct is large and the cause cannot be explained.
The fluid is usually milky white and appears within 7 days
of surgery (after the start of enteral feeding) [ 5 ]. When the
drainage fluid changes color to milky white, doctors must di-
agnose whether the patient has a thoracic duct leak. In our
patient’s case, the fluid output was stable during the first days
after surgery. However, on the fourth day after surgery, the
amount of fluid discharged was relatively large, about 1000
mL/24 hours, accompanied by a change in color of the fluid to
milky white. These data may suggest postoperative lymphatic
leakage in our patient. 

Different imaging diagnostic tools are needed to diagnose a
thoracic duct fistula, but first, there must be clinical suspicion
to direct the leakage of chylous fluid from the lymphatic ves-
sels. Recently, magnetic resonance lymphography has shown
its superior advantages compared to CT scans in detecting
lymphatic lesions [ 8 ]. In addition, a study by De-Xin Yu in 2013
and colleagues was shown to be useful in diagnosing morpho-
logical changes in the thoracic lymphatic system and in lo-
cating leaks in patients with lesions of the thoracic duct, MRI
without contrast is a viable option [ 9 ]. However, in our patient’s
case, the patient did not receive an MRI lymphography but in-
stead had a digital subtraction angiography (DSA) because the
patient could have undergone embolization immediately after
the procedure. 

Treatment of lymphatic leakage after surgery is still a
controversial issue. Treatment of thoracic duct fistula af-
ter esophagectomy can include both conservative and surgi-
cal treatment. Maintenance treatment usually includes intra-
venous nutrition using somatostatin/octreotide, which is of-
ten used when fluid volumes are not large ( < 500 mL/day) [ 5 ].
When fluid volume is < 1000 mL/day, drainage is the first line
of treatment. Some surgeons advocate early reoperation even
though nonsurgical treatment can give good results [ 5 ]. Re-
cently, percutaneous thoracic duct embolization using digital
subtraction angiography intervention has been proposed and
described as a minimally invasive method that avoids com-
plications from surgery. However, the current treatment with
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Fig. 3 – Total fluid output volumes from the chest tube drainage. 

Fig. 4 – On chest computed tomography contrast-enhanced, parietal pleural thickening (empty arrow) (A, B) and a mixture of 
histoacryl: lipiodol in a small branch of the thoracic duct (arrow) (A, B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DSA intervention or surgery is still controversial because the
success rate of DSA intervention in different hospitals is dif-
ferent due to the doctors’ qualifications at that hospital. The
overall success rate of this method is about 70% while the suc-
cess rate of thoracic duct ligation surgery is up to about 90%
[ 10 ]. However, in cases where the thoracic duct is severed after
surgery, it is challenging to find the severed thoracic duct seg-
ment to tie during surgery. Therefore, percutaneous interven-
tion is the optimal option. In our case, when intervention un-
der DSA failed, intervention under CT guidance was the next
choice. The literature documents only a few instances of tho-
racic duct embolization under computed tomography guid-
ance. However, these are cases of intervention in the abdomi-
nal lymphatic vessels [ 11 ,12 ], and there have been no cases of
direct intervention in the thoracic duct under computed to-
mography. 

Our patient had a lymph angiogram under DSA on the
fourth day after surgery, after detecting an increase in the
amount of pleural drainage fluid and a change in the color
of the fluid, and a diagnosis of thoracic duct injury was con-
firmed. After having the thoracic duct embolized on the sixth
day after surgery, the patient gradually stabilized and had
pleural drainage removed 4 days after the procedure. Thus, it
can be seen that completely occluding the thoracic duct can
bring the patient good treatment results, and reduce the pa-
tient’s hospital stay, especially after the patient has just had a

major surgery. Health has not recovered after surgery. 
Conclusion 

Thoracic duct rupture after esophagectomy is a rare com-
plication but has serious consequences, requiring early
diagnosis and appropriate treatment. Direct glue injection to
the leakage site under CT guidance could be a feasible treat-
ment for cases of failure with percutaneous transabdominal
thoracic duct embolization. 

Patient consent 

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