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Abstract. Postoperative chylothorax after esophagectomy is a 
relatively rare complication, but treatment can sometimes be 
complicated. We report 3 cases of Lipiodol lymphangiography 
via inguinal lymph node puncture that was effective for chyle 
leakage occurring after esophagectomy. Case 1: A 67‑year‑old 
man with stage IIIA esophageal squamous cell carcinoma 
underwent radical esophagectomy by video‑assisted thoracic 
surgery (VATS) following neoadjuvant chemotherapy (NAC). 
After enteral feeding, right pleural effusion drainage increased 
sharply and changed to white color that was diagnosed 
as chylothorax. Conservative treatment was started on 
postoperative day (POD) 15. On POD 50, intranodal Lipiodol 
lymphangiography and thoracic duct ligation were performed, 
resulting in complete improvement by the next day. Case 2: A 
69‑year‑old man with stage IIIC esophageal cancer was treated 
salvage operation following chemoradiation. Postoperative 
chylothorax was diagnosed on POD 6. Despite conservative 
treatment, the pleural f luid volume did not decrease. 
Intranodal Lipiodol lymphangiography performed on POD 
13 showed contrast medium draining from the thoracic duct 
near the tracheal bifurcation. Thoracotomy for thoracic duct 
ligation was performed on POD 15. Thereafter, drainage 
from the thoracic drain decreased significantly, and the right 
thoracic drain was removed 4 days later. Case 3: A 65‑year‑old 
man with Stage IVA hypopharyngeal cancer and Stage IIIA 
esophageal cancer underwent total pharyngopharyngeal 

esophagectomy by VATS following NAC. Postoperative 
chylothorax was diagnosed on POD 7. Despite conservative 
treatment, the pleural fluid volume did not decrease. Intranodal 
Lipiodol lymphangiography performed on POD 19 completely 
visualized the thoracic duct and showed no outflow of contrast 
from the main thoracic duct into the mediastinum. Pleural fluid 
decreased remarkably after lymphangiography. Intranodal 
Lipiodol lymphangiography for postoperative chylothorax 
accurately visualizes flow within the thoracic duct and clearly 
depicts its positional relationship with other organs. Besides 
lymphangiography is not only helps to determine the site of 
chyle leakage but can also be effective for curing chylothorax 
by less invasive and safer method.

Introduction

Postoperative chylothorax after esophagectomy is a relatively 
rare complication with a reported incidence rate ranging from 
1.1 to 3.9%  (1). However, once it occurs, chylothorax can 
lead to serious complications such as significant impairment 
of the cardiovascular and respiratory systems, nutritional 
status, and immune system unless appropriately treated (2,3). 
Treatment of chylothorax includes conservative treatment 
and surgical treatment. Conservative treatment including 
total parenteral nutrition, no enteral intake, and octreotide 
is initially chosen, but if the chylothorax is not improved, 
surgical treatment is often required  (4). However surgical 
treatment may be highly invasive for patients with postope- 
rative chylothorax who are frequently in a poor nutritional 
and immunosuppressive condition, and lymphangiography 
must be considered before surgical treatment. Although the 
traditional lymphangiography procedure uses a bilateral 
pedal approach (5), recent studies have suggested the use of 
ultrasound‑guided intranodal lymphangiography because of 
its simplicity and safety (6,7). Intranodal lymphangiography 
involving inguinal lymph node puncture is a feasible and 
useful treatment in terms of not only the way in which it helps 
determine the site of chyle leakage but also as an effective 
therapeutic modality for treating chylothorax. 

The purpose of this study is to clarify the efficacy of 
lymphangiography for chyle leakage. We herein report three 
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cases of esophagectomy complicated by chyle leakage. In two 
of them, lymphangiography visualized the movement of the 
thoracic duct and clearly depicted its positional relationship 
with other organs which lead to appropriate surgical treatment. 
In one case, chyle leakage was successfully treated by 
lymphangiography as embolization of micro‑injury in thoracic 
duct. 

Case report

Case 1. A 67‑year‑old man was diagnosed as having middle 
thoracic esophageal squamous cell carcinoma of cT3N1M0 
cStage IIIA (UICC 8th edition). He underwent radical esopha-
gectomy by video‑assisted thoracic surgery (VATS) following 
2  cycles of neoadjuvant biweekly‑DCF chemotherapy 
(docetaxel 35 mg/m2 on days 1 and 15; cisplatin 40 mg/m2 on 
days 1 and 15; and 5‑FU 400 mg/m2/day on days 1‑5 and 15‑19; 
Bi‑DCF). Operation time was 515 min, blood loss was 145 g, 
and the thoracic duct was preserved. After enteral feeding 
was started on postoperative day (POD) 2, right pleural effu-
sion drainage increased to 1,360 ml daily and changed to a 
milky white color. The patient then was diagnosed as having 
postoperative chylothorax. After conservative treatment 
including fat restriction was started on the same day, the 
chylothorax improved for a few days. However, he complained 
of breathing difficulties after enteral nutrition that included 
added fat. Re‑exacerbation of the chylothorax up to 1,500 ml 
daily was observed on POD 15, and conservative treatment 
was started once again. On POD 50, ultrasound‑guided intra-
nodal Lipiodol lymphangiography involving inguinal lymph 
node puncture (Fig. 1) was performed that revealed Lipiodol 
leakage 4 cm on the caudal side of the tracheal bifurcation 
along the thoracic duct (Fig. 2A). Ligation of the thoracic duct 
by VATS was performed following the lymphangiography. 
Thoracic duct was identified in the lower mediastinum, and 
clipping was performed on the caudal side of the injured part 
(Fig. 2A). The patient's chylothorax improved completely by 
the next day, and the right thoracic drain was removed 7 days 
after the operation (Fig. 2C).

Case 2. A 69‑year‑old man was diagnosed as having lower 
esophageal squamous cell carcinoma of cT3N3M0 cStage IIIC 
(UICC 8th edition). He was initially started on chemoradio-
therapy (radiation 2 Gy for 30 days and 2 cycles of Bi‑DCF). 
Although remarkable tumor shrinkage was obtained initially, 
the tumor relapsed 5 months later. Therefore, esophagectomy 
was performed as a salvage operation. Operation time was 
367 min, blood loss was 260 g, and the thoracic duct was 
preserved. After enteral feeding was started on POD 3, right 
pleural effusion drainage increased to 3,790 ml on POD 6 
and chylothorax was diagnosed. The patient was started on 
conservative treatment, but the volume of pleural fluid did 
not decrease. Intranodal Lipiodol lymphangiography was 
performed on POD 13, and contrast medium was observed 
draining from the thoracic duct near the tracheal bifurcation 
(Fig. 3A). We performed a thoracotomy on POD 15 for ligation 
of the thoracic duct. Thereafter, the volume of drainage from 
the thoracic drain decreased significantly, and the right thoracic 
drain was removed 5 days after the operation (Fig. 3B).

Case 3. A 65‑year‑old man was diagnosed as having hypopha-
ryngeal squamous cell carcinoma of cT4aN0M0 cStage IVA 
(AJCC Cancer Staging Manual 8th edition) and upper thoracic 
esophageal squamous cell carcinoma of cT3N1M0 cStage IIIA 
(UICC 8th edition). He underwent total pharyngopharyngeal 
esophagectomy by VATS following 1 cycle of neoadjuvant 
chemotherapy (NAC) (cisplatin 80 mg/m2 on days 1 and 5‑FU 
800 mg/m2 on days 1‑5). Operation time was 755 min, blood loss 
was 620 g, and the thoracic duct was preserved. Enteral feeding 
was started on POD 4, but ascites fluid appeared from the upper 
wound edge on POD 5. Besides, the pleural fluid increased to 
3,140 ml and turned white color on POD7. He was diagnosed as 
having postoperative chylothorax on the same day. Although he 
was started on conservative treatment, the volume of pleural fluid 
did not decrease. After cessation of enteral nutrition on POD 13, 
pleural effusion gradually decreased, but due to concerns about 
re‑enhancing pleural effusion following resumption of nutri-
tion, intranodal lymphangiography was performed on POD 19. 
The thoracic duct was completely visualized and showed small 

Figure 1. Representative images of the procedure in case 1. (A) Puncture of both sides of the inguinal lymph nodes (yellow arrowhead). (B) Injection of 
Lipiodol (1 ml over 3 min) and detection of the lymphatic duct. (C) Contrast injection to visualize the lymph nodes around the common iliac vessels and the 
para‑aortic lymph nodes. (D) Visualization of the thoracic duct (red arrowheads).
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Figure 2. (A) Representative computed tomography images of case 1: A contrast effect in the proximal side of the thoracic duct could not be confirmed. 
Movement of contrast medium to the right thoracic cavity was noted 4 cm on the caudal side of the tracheal bifurcation along the thoracic duct (red arrow-
heads). (B) Thoracic duct ligation performed under VATS in case 1. Esophagectomy with preserving the thoracic duct and gastric tube reconstruction via the 
posterior mediastinum was performed in previous surgery. The thoracic duct was identified cranial from the diaphragm and ligated with three clips (yellow 
arrowheads). (C) Clinical course of case 1. VATS, Video Assisted Thoracic Surgery.
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outflow of Lipiodol contrast into the mediastinum from the 
thoracic duct (Fig. 4A). The volume of pleural fluid decreased 
and there was no re‑progression after lymphangiography. All 
drainage tubes were removed 8 days after the procedure (Fig. 4B).

Discussion

The cause of chylothorax as a postoperative complication after 
surgery for esophageal cancer appears to be thoracic duct 

Figure 3. (A) Representative computed tomography images of case 2: Although no major injury to the main thoracic duct was obvious, outflow of contrast 
medium was noted at the same level as the tracheal bifurcation along the thoracic duct (red arrowheads). (B) Clinical course of case 2. 
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injury associated with the surgical intervention. Furthermore, 
an increased incidence of postoperative chylothorax has 
recently been reported most notably following increasingly 
radical procedures that are performed after neoadjuvant 
chemoradiotherapy (8).

Although the thoracic duct can have a variable course, it is 
usually detected at the level of the diaphragm where it passes 
through the aortic hiatus with the aorta and azygous vein in 
the posterior mediastinum. The thoracic duct then continues 
its course between the aorta and azygos vein and crosses to 

Figure 4. (A) Representative computed tomography images of case 3: The thoracic duct was completely enhanced. Leakage of contrast medium was noted 1 cm 
on the caudal side of the tracheal bifurcation along the thoracic duct (red arrowheads). (B) Clinical course of case 3.
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the left side of the body at either the fifth or sixth thoracic 
vertebra. The thoracic duct runs posterior to the aortic arch 
and next to the esophagus until it drains into the junction of the 
left subclavian and internal jugular veins, where lymph enters 
the systemic circulation (9).

Two of our three patients received preoperative chemo- 
therapy and one received preoperative chemoradiotherapy. 
According to the esophageal cancer treatment guidelines in 
Japan, combined therapy with cisplatin and 5‑FU is standard 
preoperative chemotherapy  (10), but the effectiveness of 
triplet regimens has also been reported  (11‑13). At our 
institution, Bi‑DCF therapy is used as a potent triple regimen 
for preoperative chemotherapy, and a 90.3% response rate 
is reported (14). There is a report of increased postoperative 
chylothorax following chemoradiotherapy (8), and we have also 
experienced one case, but it is also possible that postoperative 
chylothorax is likely to occur in cases in which a tumor located 
beside the thoracic duct shrinks significantly due to effective 
NAC.

An early indication of chylothorax includes a daily chest 
tube output of more than 400 ml. Besides, chylothorax is 
readily diagnosed by the detection of milky white fluid draining 
from the chest after the initiation of enteral nutrition. High 
triglyceride levels and the demonstration of Sudan III‑stained 
fat droplets in the pleural effusion are also diagnostic factors. 
Triglyceride values >110 mg/dl are highly suggestive of a 
chylous effusion (15).

The thoracic duct transports between 1.5 and 4  l of 
chyle per day back into the bloodstream in a normal adult. 
Hypovolemia may be present due to intravascular volume 
depletion. Electrolyte imbalance following chylothorax can 
also result in metabolic acidosis, hyponatremia, or hypocal-
cemia. In addition, the loss of proteins, fat‑soluble vitamins, 
lipids, and electrolytes leads to nutritional deficiency. A 
decrease in cellular and humoral immunity (hypogammaglo- 
bulinemia) ultimately leaves the patient immunosuppressed 
and susceptible to infection and sepsis (16). The greater the 
duration of chyle leakage, the greater are the detrimental 
effects, and thus the need for urgent treatment.

Initial treatment of chylothorax is usually conservative and 
includes fat restriction, fasting, and total parenteral nutrition 
to reduce the flow of lymph fluid. In addition, albumin supple-
mentation is also examined for malnutrition due to the loss of 
lymph fluid.

The effectiveness of the administration of octreotide, a 
long‑acting somatostatin analogue, was also reported in the 
treatment of chylothorax (17). If the patient does not show 
signs of improvement, lymphangiography is considered before 
surgical therapy.

Recently, several studies showed good outcomes following 
interventional radiology embolization of the thoracic duct using 
a vascular coil or lipid material (5). Itkin et al (5) reported that 
the cure rate was 71% in 109 patients who needed treatment 
for chylothorax due to thoracic duct injuries while safety was 
maintained. Besides, to reduce invasiveness and ensure safety, 
intranodal lymphangiography involving inguinal lymph node 
puncture was reported to be a feasible and useful treatment for 
patients (6,7).

If conservative treatment fails, surgical treatment is often 
considered. Direct thoracic duct ligation via VATS and open 

surgery are popular and successful means of resolving post-
operative chylothorax. However, indications and timing for 
surgical treatment are controversial. Some authors recom-
mend ligation of the thoracic duct when the amount of chylous 
drainage exceeds 1,000 ml for >7 days (18,19). Miao et al (4) 
reported medical management was more likely to fail in 
patients who had chest tube drainage volume of more than 
13.5 ml/kg on the third day after initiation of conservative 
treatment. 

In this study, though one patient showed improvement 
of his chylothorax after lymphangiography, the other two 
patients required surgical treatment. In case 1, the amount 
of pleural effusion varied greatly, and even though it seemed 
to have improved once, the course that the amount of 
drainage increased the next day was repeated. The decision 
to perform lymphangiography was delayed. There was also 
a gradual decrease in nutrition, and the contrast medium 
did not stay in the damaged area when lymphangiography 
was performed, and the contrast medium through thoracic 
duct flowed out to the intrathoracic cavity. It was judged 
that lymphangiography alone was inadequate. Besides, 
this patient was originally performed esophagectomy by 
VATS, and thoracic duct ligation with VATS was deemed 
appropriate. In case 2, due to radical chemoradiotherapy 
and salvage operation, his capacity to receive the treatment 
was declining when he diagnosed chylothorax. Therefore, 
conservative treatment with simultaneous enteral nutrition 
excluding fat was considered. However, there is no improve-
ment of chylothorax exceeding 3,000 ml daily for a week 
and lymphangiography was performed. Lymphangiography 
showed that the contrast medium though thoracic duct 
flowed out to the intrathoracic cavity similar to case 1. He 
was performed thoracic duct ligation in a few days. On the 
other hand, in case 3, lymphangiography was performed 
when pleural effusion was decreasing <1,000  ml daily. 
Contrast medium from the thoracic duct remained in the 
mediastinum around the leak point. Considering these cases, 
large amount of pleural effusion over 1,000 ml daily and 
the flowing out of contrast medium to intrathoracic cavity 
seem to be indications to required surgical treatment despite 
performing lymphangiography. 

Lymphangiography was performed without complications 
in all cases. Improvement in nutritional status and serum 
albumin level was observed after chylothorax treatment.

In conclusion, ultrasound‑guided intranodal Lipiodol 
lymphangiography involving inguinal lymph node puncture 
not only helps to determine the site of chyle leakage but 
can also be effective for curing chylothorax. Besides, 
poor improvement with conservative treatment, including 
lymphangiography, are good indications for surgical treatment. 
Safe and appropriate treatment for postoperative chylothorax 
following esophagectomy needs to be established.
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