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Esophagectomy and esophageal reconstruction are commonly chosen as surgical op-
tions for esophageal cancer. However, prolonged untreated chyle leakage is associated
with a poor prognosis. We report the case of a patient with refractory chylous ascites. To
limit the ongoing fluid loss, we utilized the chylous ascites as an additional fluid source
in a renal replacement therapy system. A continuous renal replacement therapy (CRRT)
drainage system was modified to drain both the chylous ascites and venous blood. The
ascites drainage rate was determined empirically and regulated by a dial-flow extension
set. The CRRT mode was set to continuous venovenous hemodiafiltration and maintained
for 7 days. After the patient was weaned from CRRT, ascites did not reaccumulate, and
the patient’s general condition improved dramatically. No infections related to the system
occurred. This procedure temporarily alleviates symptoms and provides more time for al-
ternative treatment strategies.
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Case report

A 67-year-old man with liver cirrhosis presented with
dysphagia for solid foods. Esophagogastroduodenoscopy
showed an ulcerative fungating mass 25-30 cm from the
incisor, which was confirmed as squamous cell carcinoma
on biopsy. Computed tomography and integrated positron
emission tomography/computed tomography showed a lo-
coregional tumor with paraesophageal lymph node metas-
tasis, diagnosed as clinical T3N1IMO according to the
American Joint Committee on Cancer, eighth edition. Be-
fore surgical esophagectomy, the patient completed neoad-
juvant concurrent chemoradiotherapy in accordance with
the recommendations of the 2018 National Comprehensive
Cancer Network guideline for esophageal cancer. After 1
month, the patient underwent complete surgical resection
(the Ivor Lewis operation).

Transthoracic esophagectomy, esophagogastrostomy, and
2-field (abdominal and mediastinal) lymph node dissection
were performed. During dissection of the mediastinal

lymph node, a lymphatic duct was injured, and the thorac-
ic lymphatic ducts were ligated to prevent chylothorax. A
pathologic examination confirmed ypT2N1MO0 squamous
cell carcinoma of the middle thoracic section of the esoph-
agus.

The immediate postoperative course was uncomplicated.
The anastomosis site was confirmed clear on an endoscop-
ic assessment on postoperative day 3, and the patient start-
ed eating on postoperative day 4. Bilateral pleural effusions
then developed with mild abdominal distension. We in-
serted chest tubes bilaterally. Analysis of the pleural fluid
revealed an elevated triglyceride level (151 mg/dL). The to-
tal amount of pleural drainage was 300-400 mL/day. The
patient tried a fat-free diet after fasting for 7 days. The chy-
lothorax improved, and the patient was discharged 40 days
after surgery with instructions to follow a low-fat diet.

On the fifth day after discharge, the patient was read-
mitted to the emergency room with dyspnea and a large
amount of right pleural effusion (Fig. 1). Despite draining
the pleural effusion again, respiratory failure progressed,
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Fig. 1. Chest radiograph of the patient showing a right pleural ef-
fusion, which was drained (approximately 1,000 mL) after chest
tubes were inserted. (A) Posteroanterior view. (B) Right lateral de-
cubitus view.

and the patient was intubated. After 7 days of ventilatory
support, respiration improved. The patient was weaned
from the ventilator and extubated. However, progressive
chylous ascites with severe abdominal distension devel-
oped, and respiratory failure recurred. The patient was in-
tubated again, and a tracheostomy was created. Lymphan-
giography revealed a leak in the lymphatic duct adjacent to
the common hepatic artery, and selective lymphatic duct
embolization of the lesion was successfully performed.
However, the patient’s abdominal distension worsened.
Surgical exploration of the abdomen was performed, and
multiple leaks near the cisterna chyli were identified. The
gross points of leakage were ligated, and hemostatic patch-
es were applied elsewhere. However, the chylous ascites did
not improve as expected after surgery. Because the patient
could not be removed from the ventilator due to the chy-
lous ascites, repeated paracentesis was required to relieve
the severe dyspnea. Drainage of at least 2 L of ascites fluid
was required to relieve his symptoms for 24 hours; we
carefully drained 2-3 L of ascites every other day. Repeated
paracentesis caused hypovolemia and hypotension despite
the compensated intravascular volume replacement. Gen-
eralized edema and prerenal acute kidney injury devel-
oped, necessitating continuous renal replacement therapy
(CRRT).

Because the ongoing loss of lymph into the peritoneal
cavity complicated fluid therapy during CRRT, we experi-
mentally utilized the chylous ascites fluid as an additional
fluid source for renal replacement therapy. A 7F dual lu-
men catheter was inserted at the counter-McBurney point
for ascites drainage. The CRRT drainage system was mod-
ified to drain both the chylous ascites and venous blood
through a Hickman catheter in the jugular vein (Fig. 2). A
dial-flow extension set was connected to the abdominal 7F
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Fig. 2. Diagram of the continuous hemodiafiltration shunt used
during continuous renal replacement therapy. If the total rate of
infusion into the intravascular system from outside the patient was
100 mL/hr, the fluid removal rate would be set at 100 mL/hr. Chy-
lous ascites in the peritoneum is like a reservoir for the extravascu-
lar system. Therefore, we used this extra volume for fluid replace-
ment therapy until this reservoir was depleted. When hypotension
necessitated rapid volume infusion, the speed of chylous ascites
drainage was increased temporarily by dial-flow extension to over
300 mL/hr.

catheter to regulate the rate of ascites drainage. The basic
total blood flow through the CRRT system was 150 mL/
min. Assuming that the quantity of chylous ascites was 2-3
L per day, we set the basic ascites drainage rate at 150 mL/
hr. If the chylous fluid leaked into the peritoneum at 100
mL/hr, a total of 50 mL of chylous ascites per hour would
enter the intravascular volume system. The CRRT mode
was set as continuous venovenous hemodiafiltration. Ex-
cept for the chylous ascites, all other fluids entering the in-
travascular volume system from outside were included in
the fluid removal rate in the CRRT (so-called “net zero”).
We maintained this system for 7 days, at which point the
acute kidney injury improved.

After the patient was weaned from CRRT, we left the ab-
dominal drain catheter in place for 10 days in preparation
to restart CRRT. Abdominal distension and ascites did not
recur. Furthermore, the patient’s general condition im-
proved dramatically. No infections or embolic events relat-
ed to the system occurred. The patient underwent surgical
jejunostomy after recurrent aspiration during weaning
from the ventilator. Eventually, the patient was successfully
weaned from the ventilator and discharged 196 days after
readmission with a normal diet through a jejunostomy
tube.

This study was approved by the Institutional Review
Board of Samsung Medical Center (IRB approval no.,
2020-10-009).
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Discussion

In localized esophageal cancer, esophagectomy and gas-
trointestinal tract reconstruction are common surgical
treatment options. During surgery, lymph node dissection
is commonly performed for precise staging and prognosis,
and the thoracic lymphatic ducts can be damaged. Thus,
postoperative chyle leakage from those damaged ducts is
not rare, but if the leakage is not treated appropriately, re-
lated complications such as hypovolemia, electrolyte im-
balance, malnutrition, high infection risk, and sepsis can
lead to mortality in 50% of cases [1]. Chylous ascites is less
common than chylothorax because of the presence of posi-
tive pressure. The degree of chyle leakage depends on the
underlying disease, such as liver cirrhosis, progression of
esophageal cancer, neoadjuvant chemoradiation, and sur-
gical extent. In addition to lymphatic duct injury, lympho-
peritoneal fistula can cause chyle leakage. The principal
management goals are to maintain nutrition and reduce
the leakage of chyle. The first treatment option is a dietary
approach. When chyle leakage is massive (>1 L/day), strict
fasting and total parenteral nutrition are basic options for
treatment that are noninvasive and reliable [2]. When chyle
leakage is minor (<500 mL/day), middle-chain triglyceride
meals and low-fat or fat-free meals are feeding options. The
second treatment option is the pharmacologic approach,
which uses octreotide to treat chyle leakage.

The third option is surgical intervention, such as lym-
phatic duct embolization. Surgical ligation of lymphatic
ducts is challenging. The points of lymphatic leakage are
difficult to locate visually. Furthermore, complete ligation
of the lymphatic ducts is uncertain because the ducts have
complex connections [3]. Furthermore, the cisterna chyli,
which is the main pathway of the lymphatic duct in the
peritoneum, is not easily visualized. If chyle leakage con-
tinues, the use of a peritoneovenous shunt (PVS) is a palli-
ative option [4]. The Denver shunt, introduced in the
1990s, is a PVS that is used mostly for the management of
refractory nonchylous ascites. Relieving symptoms caused
by abdominal overdistension can improve the patient’s
quality of life and aid in ventilator weaning. However, the
Denver shunt is not available in Korea. Because all at-
tempts to stop chyle leakage in our patient failed, we con-
sidered another PVS-like approach, a peritoneosaphenous
vein shunt. However, the burden related to surgery would
have been excessive for this patient. Coincidentally, the pa-
tient needed CRRT for acute kidney injury and volume
management. We therefore used the CRRT machine as a
large extracorporeal PVS. Since our goal was to remove ap-

proximately 3 L of ascites per day, the flow rate was calcu-
lated to be about 2.5 mL/min, so we thought that a 7F
catheter would be sufficient. Another reason for selecting a
smaller catheter was that the patient had severe abdominal
distension and persistent ascites, and a wider catheter in-
sertion site would increase the risk of catheter-related in-
fection.

The use of a continuous hemodiafiltration shunt (CHDES)
with a CRRT machine has several advantages. First, a
CHDES is easily applied in any patient who needs short-
term palliative drainage, and it is less invasive than PVS
application. However, the long-term use of a CHDEFS is in-
appropriate because of the increased economic burden and
the inability to use the shunt at home. Second, nutrients
(including protein) lost by leakage into the peritoneum can
be returned to the systemic circulation. It is well known
that CRRT causes loss of amino acids, vitamins, and mi-
cro- and macro-elements. Although studies have shown
that nutrient loss increases as the CRRT dose increases, the
differences between CRRT types or techniques for prevent-
ing nutrient loss have not yet been clearly elucidated [5-8].
Numerous studies have suggested that nutrients should be
supplied through either enteral or parenteral routes as a
countermeasure against nutrient loss [5,6]. In this case, the
patient had abdominal distension and severe dyspnea due
to chylous ascites and required 2-3 L of paracentesis every
other day. When this system was applied to CRRT, large
proteins (e.g., albumin) were hardly filtered, so they could
be returned to the patient. This was also the case for other
middle- and low-molecular-weight proteins such as globu-
lin, despite some losses by convection; rather than throw-
ing away all the paracentesis fluid, we thought it would be
helpful to put it back into the patient. Third, whereas the
Denver shunt is contraindicated in patients with heart fail-
ure because intravascular volume overload can occur, the
CHDES can control volume status by ultrafiltration, mak-
ing it useful in patients with heart failure. Fourth, a fre-
quent adverse event with the Denver shunt is shunt occlu-
sion [9]. In contrast, if the CHDFS becomes occluded, the
circuit can be changed.

The CHDEFS does have some limitations. First, because
the abdominal drain catheter is inserted directly into the
abdomen, the drainage catheter can be a route of peritone-
al or blood infection. In this case, while maintaining the
CRRT system, there were no suspicious findings of cathe-
ter-related infection, but Stenotrophomonas maltophilia
was identified in an endotracheal culture before applica-
tion of this system and antibiotics were used for pneumo-
nia. The use of these antibiotics may have prevented cathe-
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ter-related infections. Second, unlike the Denver shunt, the
CHDES can be used only temporarily. Furthermore, fre-
quent changes of the circuit are not cost-effective.

In conclusion, the use of a PVS and a CHDEFS with a
CRRT machine is not a long-term therapeutic option, but
can be a valuable option for conservative treatment of re-
fractory chylous ascites. This innovative design can relieve
patients’ symptoms and provide time for injured lymphatic
ducts to recover.
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