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CASE REPORT

A case of refractory chylothorax due 
to an unenclosed esophageal hiatus 
after subtotal esophagectomy treated 
with lipiodol lymphangiography
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Abstract 

Background Chylothorax, a rare but serious complication following esophagectomy, can lead to dehydration, mal-
nutrition, and even mortality. Surgical intervention is considered when conservative treatment is ineffective; however, 
in some refractory cases, the cause of chylothorax remains unclear. We report a case of refractory chylothorax caused 
by abdominal chyle leakage into the pleural space via an unenclosed esophageal hiatus.

Case presentation A 66-year-old man was diagnosed with advanced esophageal squamous cell carcinoma. The 
patient underwent robot-assisted thoracoscopic subtotal esophagectomy in the prone position with retroster-
nal gastric tube reconstruction following neoadjuvant chemotherapy. The thoracic duct was ligated and resected 
because of tumor invasion. Chylothorax and chylous ascites were observed 2 weeks after surgery but did not improve 
despite conservative management with medications and drainage. Lymphoscintigraphy through the inguinal lymph 
node showed tracer accumulation in the fluid in both the abdominal and pleural spaces. Lipiodol lymphangiography 
revealed abdominal lymphoid leakage, but no leakage was detected from the thoracic duct or mediastinum. We con-
sidered that the chylothorax was caused by chylous ascites flowing into the pleural space via an unenclosed esopha-
geal hiatus, and we performed surgical intervention. Laparotomy revealed abdominal chyle leakage and a fistula 
at the esophageal hiatus with the inflow of ascites into the thoracic cavity. Lipiodol lymphangiography was addition-
ally performed for treating abdominal lymphorrhea after surgery, and resulted in the improvement of the chylothorax 
and ascites. The patient was discharged with no recurrence of chylothorax or chylous ascites.

Conclusions Refractory chylothorax can occur due to chylous ascites flowing into the pleural space via an unen-
closed esophageal hiatus. When the site of chylothorax leakage is unclear, the possibility of inflowing chylous ascites 
via the unenclosed esophageal hiatus should be explored. Esophageal hiatus closure and lipiodol lymphangiography 
could be effective in treating refractory chylothorax of unknown cause after esophagectomy.
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Introduction
Chylothorax, a rare but severe complication following 
esophagectomy, can lead to dehydration, malnutrition, 
and even mortality [1]. The primary treatment for this 
complication is conservative therapy, including fast-
ing, total parenteral nutrition, drug therapy, and pleural 
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drainage. Surgical treatment is considered when conserv-
ative therapy is ineffective. Recently, lipiodol lymphangi-
ography has been reported to be an effective treatment 
for chylothorax because it can help in both the detection 
of lymphorrhea sites and the resolution of leakage [2]. 
Chylothorax is generally caused by thoracic duct injury, 
regardless of whether the duct is preserved or resected 
with the esophagus [3]. However, in some cases, the cause 
of chylothorax remains unclear. Here, we report a case of 
refractory chylothorax caused by flowing chylous ascites 
into the pleural space via the unenclosed esophageal hia-
tus. The chylothorax was successfully treated with esoph-
ageal hiatus closure and lipiodol lymphangiography.

Case presentation
A 66-year-old man who suffered from dysphasia was 
diagnosed with Stage IIIC (cT4aN1M0) middle tho-
racic esophageal squamous cell carcinoma according 
to the 7th edition of the Union for International Cancer 
Control TNM staging system [4]. He received 3 cycles 
of docetaxel, cisplatin, and 5-fluorouracil neoadju-
vant chemotherapy [5, 6] and underwent robot-assisted 
thoracoscopic esophagectomy in the prone position 
with laparoscopy-assisted retrosternal gastric tube 
reconstruction. During surgery, the thoracic duct was 
ligated and resected because of invasion by the tumor, 
and the left pleural cavity was opened (Fig. 1). The tho-
racic drainage tube was removed on postoperative day 
(POD) 5. Chylous ascites leakage was observed from the 
feeding tube fistula on POD 15 and was reduced after 

conservative fasting management. Bilateral pleural effu-
sions were detected on POD 25 and treated by the place-
ment of a drainage tube. Effusions were improved and 
the drainage tube was removed on POD 28. The patient 
was discharged on POD 32 with little pleural effusion. 
The patient underwent drainage of the pleural fluid as 
an outpatient on POD 46, but the pleural fluid increased 
again, leading to readmission on POD 50. Blood tests 
and CT scans of the chest and abdomen did not reveal 
any infection, thrombus, liver dysfunction, or portal vein 
dilatation. The pleural effusion was milky white and high 
in triglycerides, and the patient was diagnosed with chy-
lothorax. We treated the patient with thoracic drainage, 
total parenteral nutrition, and continuous octreotide 
and etilefrine administration, although the pleural effu-
sion volume remained in the range of 1500–2000  ml/
day. Lymphoscintigraphy revealed tracer accumulation 
in the ascites and pleural effusion fluid (Fig.  2). Lipi-
odol lymphangiography through right inguinal lymph 
node puncture revealed lipiodol leakage at the upper 
abdominal space but no leakage from the thoracic duct 
or mediastinum (Fig.  3). Based on these findings, we 

Fig. 1 Intraoperative findings of thoracoscopic esophagectomy. The 
thoracic duct (arrow head) was invaded by the tumor and resected 
after clipping

Fig. 2 Lymphoscintigraphy. Tracer accumulation (arrow head) 
in ascites (a) and in pleural effusion fluid (b)
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determined that the cause of refractory chylothorax was 
the continuous inflow of chylous ascites into the lower-
pressure thoracic cavity via an unenclosed esophageal 
hiatus (Fig.  4). We performed esophageal hiatus closure 
61 days after esophagectomy. After laparotomy, there was 
chylous leakage around the suprapancreatic lymph node 
dissection site. A 5  mm fistula at the esophageal hiatus 
and inflow of chylous ascites were observed, so the hiatal 
fistula was closed with a non-absorbable suture. Polyg-
lycolic acid sheets with fibrin glue were placed to cover 
the closed fistula. Although lymphatic leakage from the 
upper pancreatic region was noted, the specific lym-
phatic fistula could not be identified. A drainage tube 
was inserted under the left diaphragm. Second and third 
lipiodol lymphangiography was performed to treat the 
remaining abdominal lymphorrhea, and the pleura and 
ascites were stopped (Fig.  5). No leakage from the tho-
racic duct or mediastinum was observed throughout the 
three times of lymphangiography. After receiving nutri-
tional support, rehabilitation, and treatment for tempo-
rary lower extremity edema, the patient was discharged 
without pleural effusion or ascites; 1  year after surgery, 

he was alive with no recurrence of carcinoma, pleural 
effusion, or ascites.

Discussion
Chylothorax is a relatively rare complication after 
esophagectomy, with reported incidences ranging 
from 0.9 to 9.0% [1]. Early treatment is important for 
the depletion of lymphatic fluid, which can cause dehy-
dration, electrolyte abnormalities, and malnutrition 
[7]. Chylothorax reportedly increases the incidence of 
severe complications and mortality [8]. Treatment for 
chylothorax can be divided into conservative and sur-
gical approaches. Conservative treatment includes 
fasting, total parenteral nutrition, drug therapy (octre-
otide, etilefrine), and pleural effusion drainage. Surgi-
cal treatment is considered when conservative therapy 
is ineffective [8]. Postoperative chylothorax often 
occurs due to thoracic duct injury, but other causes 
are often unclear [9]. In this case, refractory chylotho-
rax occurred due to the flow of chylous ascites into the 
pleural space via the unenclosed esophageal hiatus. To 

Fig. 3 Lipiodol lymphangiography. a No leakage at the mediastinum 
(arrow head). b Leakage to the upper abdominal space (arrow head)

Fig. 4 Schematic for refractory chylothorax caused by the inflow 
of chylous ascites into the lower-pressure thoracic cavity 
via an unenclosed esophageal hiatus
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treat chylothorax and ascites, this patient underwent 
esophageal hiatus closure to prevent inflow to the pleu-
ral space and lipiodol lymphangiography to suppress 
abdominal chyle leakage.

Chylothorax is often caused by injuries to the main 
thoracic duct or large tributaries during thoracic sur-
gery [9]. The site of chylous leakage can be diagnosed 
by lymphoscintigraphy or lymphangiography. In this 
patient, lymphoscintigraphy revealed radioisotope col-
lection in both pleural and abdominal lymphoid fluid, 
but lymphangiography revealed only abdominal lym-
phoid leakage, not leakage from the thoracic duct or 
mediastinum. Based on these findings, we determined 
that the chylous ascites flowed into the pleural space 
via the unenclosed esophageal hiatus. The thoracic cav-
ity is a lower-pressure cavity than the abdominal cav-
ity and could help sustain the inflow of ascites to the 
thoracic cavity. During retrosternal reconstruction 
after subtotal esophagectomy, the esophageal hiatus 
may not remain unenclosed; this should not matter in 
most cases, but when large ascites is complicated, the 
unenclosed hiatus could serve as an escape route to the 
thoracic cavity and prevent healing of the ascites. We 
think that closing the esophageal hiatus is essential to 
prevent not only hiatal hernia but also flowing ascites 
into the pleural space through the hiatus, when we per-
form retrosternal gastric tube reconstruction follow-
ing subtotal esophagectomy. There are some reports of 
postesophagectomy chylothorax without leakage from 
the thoracic duct, which was improved after lipiodol 
lymphangiography [10, 11]. Although not mentioned in 
the reports, it is possible that the etiology involved the 
inflow of chylous ascites to the pleural cavity. Although 

the inflow of chylous ascites via the unenclosed esoph-
ageal hiatus has not been reported to our knowledge, 
it should be considered a possible cause of refractory 
chylothorax.

It has been shown that lipiodol lymphangiography are 
effective for refractory chylothorax in this patient. When 
the site of chylous leakage, such as the thoracic duct, is 
identified, surgical closure of the leakage site is effective. 
However, it should be difficult to treat when the leakage 
site cannot be identified. Lipiodol lymphangiography 
has been reported to be highly effective for detecting the 
small leakage sites [9] and for the treatment of chylous 
ascites following abdominal lymph node dissection [12]. 
Repeated lymphangiography had been shown to enhance 
treatment effectiveness [13]. The mechanism is reported 
to be the induction of inflammation by leaked lipiodol, 
which induces surrounding granulation tissue formation, 
ultimately closing the site of leakage [9, 14].

Although this treatment is primarily indicated for 
abdominal chylous leakage, it should be effective for 
decreasing the amount of thoracic lymphatic fluid if there 
is an inflow of ascites to the thoracic cavity. In this case, 
only abdominal chylous leakage, not leakage from the 
thoracic duct, was detected, although chylothorax was 
improved after lipiodol lymphangiography. This finding 
indicated that the abdominal lymphatic fistula contrib-
uted to aggravating the chylothorax. Furthermore, clo-
sure of the inflow channel is also considered important. 
Closure of the esophageal hiatus increases intra-abdom-
inal pressure by decreasing the escape of chylous ascites 
into the thoracic cavity, which could improve abdomi-
nal chylous leakage. Therefore, esophageal hiatus clo-
sure was necessary for decreasing both chylothorax and 

Fig. 5 Third lipiodol lymphangiography. a No leakage from the thoracic duct (arrow head). b Improved leakage to the upper abdominal space
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chylous ascites. The present case demonstrates refrac-
tory chylothorax, in which the site of chylous leakage 
that had not been detected in the thoracic duct or medi-
astinum, could be effectively treated through a combina-
tion of esophageal hiatus closure and repeated lipiodol 
lymphangiography.

Clinically, this case presents as refractory chylotho-
rax; however, the essential pathology is chylothorax 
due to the influx of chylous ascites, accompanied by 
severe refractory chylous ascites leakage. There were not 
observed findings contributing to the increase in chylous 
ascites such as liver dysfunction, portal or venous throm-
bosis, intra-abdominal malignancy, or infection foci. It 
is considered that the chylous leakage from the supra-
pancreatic lymph node dissection site worsened due to 
increased lymphatic pressure following thoracic duct 
ligation. Generally, chylous leakage after abdominal sur-
gery is treatable conservatively [15], which is attributed 
to the normal lymphatic pressure (no ligation of thoracic 
duct) and the closed intra-abdominal pressure. In this 
case, the factors contributing to the refractory ascites 
include the excessive leakage due to increased lymphatic 
pressure from thoracic duct ligation and the lack of ele-
vated intra-abdominal pressure due to the patency of 
the esophageal hiatus. This is evident from the fact that 
a hiatal closure surgery and three times of lipiodol lym-
phangiography were required before the ascites leakage 
stopped.

Conclusion
In this case report, we present a rare case of refractory 
chylothorax caused by chylous ascites flowing into the 
pleural space via an unenclosed esophageal hiatus after 
subtotal esophagectomy. We demonstrated the effective-
ness of esophageal hiatus closure and repeated lipiodol 
lymphangiography for treating this condition. When the 
site of chylous leakage is unknown and is not detected 
around the thoracic duct or mediastinum, it is important 
to consider an unclosed esophageal hiatus and abdomi-
nal chyle leakage. Lipiodol lymphangiography is crucial 
for diagnosing the mechanism and treating refractory 
chylothorax.
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