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Abstract Refractory chylous ascites can cause significant nutritional and immunologic morbidi-
ty, but no clear treatment has been established. This article introduces a case of a 22-
year-old female patient with an underlying lymphatic anomaly who presented with
refractory chylous ascites after laparoscopic adnexectomy for ovarian teratoma which
aggravated after thoracic duct embolization. Ascites (>3,000mL/d) had to be drained
via a percutaneous catheter to relieve abdominal distention and consequent dyspnea,
leading to significant cachexia and weight loss. Two sessions of hybrid lymphovenous
anastomosis (LVA) surgery with intraoperativemesenteric lymphangiography guidance
were performed to decompress the lymphatics. The first LVAwas done between inferior
mesenteric vein and left para-aortic enlarged lymphatics in a side-to-side manner. The
daily drainage of chylous ascites significantly decreased to 130mL/day immediately
following surgery but increased 6 days later. An additional LVA was performed between
right ovarian vein and enlarged lymphatics in aortocaval area in side-to-side and end-to-
side manner. The chylous ascites resolved subsequently without any complications,
and the patient was discharged after 2 weeks. The patient regained weight without
ascites recurrence after 22 months of follow-up. This case shares a successful
experience of treating refractory chylous ascites with lymphatic anomaly through
LVA, reversing the patient’s life-threatening weight loss. LVA was applied with a
multidisciplinary approach using intraoperative mesenteric lipiodol, and results
showed the possibility of expanding its use to challenging problems in the intraperito-
neal cavity.
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Introduction

Chylous ascites are ascites that result from leakage of triglyc-
eride-rich lymph from the mesentery into the peritoneal
cavity due to obstruction or injury in the lymphatic system.
Conservative treatment includes diet modification to reduce
chyle flow and allow the leak to heal, but reported success
rate is 71%.1 Peritoneovenous shunts are therapeutic and
palliative options for managing severe cases in patients who
cannot undergo surgical exploration.2 However, they can be
associatedwith complications such as occlusion of the shunt,
disseminated intravascular coagulation, hypokalemia.3 Re-
cently, image-guided percutaneous glue embolization of
abnormal lymphatic vessels has been proven safe and effec-
tive for various lymphatic leakages.4 But it is often inade-
quate to completely manage severe nontraumatic cases
when abnormal lymphatic structures and multiple foci of
leakages are extensively involved.

This is a case of a 22-year-old female with refractory
chylous ascites, which was successfully resolved with a non-
traditional method. A multidisciplinary approach is intro-
duced to perform lymphovascular anastomosis (LVA) with
intraoperative mesenteric lipiodol lymphangiography and
fluorescence laparoscopy.

Case

The study protocolwas approved by institutional review board.
A 22-year-old female suffered from chylous ascites and chylo-
thorax,whichdevelopedafter laparoscopic leftadnexectomyfor
a mature teratoma (►Fig. 1). Patient underwent thoracic duct

embolization for dyspnea from right chylothorax. While chylo-
thorax was resolved after additional chemical pleurodesis via
video-assisted thoracoscopic surgery, drainage volume of chy-
lous ascites had increased to more than 3,000mL/day. Patient’s
body weight spontaneously decreased from 58 to 38kg when
referred for further treatment of refractory chylous ascites
leading to significant cachexia.

Diagnostic paracentesis was performed upon admission
to clarify the etiology of chylous ascites. The ascitic fluid was
milky and had a triglyceride concentration of 347mg/dL.
Serum ascites albumin gradient <1.1 g/dL and was negative
for malignant cytology and cultures.

Total parenteral nutrition and subcutaneous octreotide
injection (0.1mg/mL) were ineffective, and two times of
percutaneous embolization of the dilated abnormal lym-
phatic vessels in pelvis failed. Magnetic resonance lymphan-
giography revealed prominently enhanced lymphatic vessels
around left ovarian vein which were assumed to be due to
abnormal reflux of the lymphatic flow resulting from ob-
struction of thoracic duct (►Fig. 2). The multidisciplinary
team of interventional radiologists, gynecologic oncologists,
and plastic surgery highlighted the need for a new lympho-
venous shunt to relieve increased lymphatic pressure.

Gynecologic oncologists performed an exploratory lapa-
rotomy while ascites continued to fill from retroperitoneal
area. Interventional radiologist puncturedmesenteric lymph
node under sonographic guidance and injected Lipiodol®
and indigo carmine dye under C-arm to visualize the lym-
phatic vessel.5 Mesenteric lymphangiography showed lym-
phatic fluid draining from the small bowel to not the cisterna
chyli but to an enlarged lymphatic vessel running posteriorly

Fig. 1 Timeline of the amount of ascites and the patient’s weight since the first event. LVA, lymphovenous anastomosis.
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along the left side of the lumbar vertebrae at the level of
kidney. There was no definite leakage site, but multiple
lymphangiectasia of the rectosigmoid colon and blue dye
deposition near the left ovarian vein were visible
(►Supplementary ►Fig. S1, available in online version).
Plastic surgeon performed LVA with 9–0 nylon in a side-to-
side manner to decompress lymphatic pressure between the
engorged lymphatics distal to the left para-aortic lymph
node and branch of inferior mesenteric vein (►Fig. 3).

The volume of chylous ascites drainage decreased to 130
mL/day immediately although the improvement lasted only
6 days before an abrupt increase (►Supplementary ►Fig. S2,
available in online version). The team decided that a clearer
visualization of the leakage site was required to prevent
recurrence. Therefore, the patient was prepared by feeding
fat fluid before surgery to create an additional lymphovenous
shunt and embolize the abnormal leaking lymphatic vessels in
the pelvis. Chyle leakagewas observed from the lymphatics of
the left para-aortic area and at multiple locations in the right
aortocaval area. Interventional radiologist embolized the
abnormally dilated lymphatic vessels in the pelvic wall using
glue and Lipiodol mixture (►Supplementary ►Fig. S3, avail-
able in online version). Intraoperative inguinal intranodal
lymphangiographywith indocyanine green revealed addition-
al leakage point from the retroperitoneal lymphatics (►Fig. 4;
►Video 1). The plastic surgeon created additional LVA at two
sites between the right ovarian vein and the pseudo lumen of
the engorged para-aortic lymphatic tissue (►Fig. 5).

Video 1

An intraoperative video of intranodal lymphangiogra-
phy through an inguinal lymph node with indocya-
nine green injection to visualize the leakage point.
Online content including video sequences viewable at:
https://www.thieme-connect.com/products/
ejournals/html/10.1055/s-0043-1776304.

The patient was discharged 2 weeks after the second
surgery and the drainage had decreased to approximately
20mL/day. A gene study revealed c.7583C> T, p.Pro2528 Leu
variant, inducing heterozygous mutations in CELSR1 gene.
The patient has had no recurrence of ascites during the last
22 months of follow-up.

Discussion

Chylous ascites occurs when chyle-rich lymph formed by fat
absorption at the intestine leaks from anywhere along its
downstream pathway to thoracic duct. It results in loss of
large volume of chyle, leading to hypoalbuminemia, malnu-
trition, and increasedmortality. It is roughly categorized into
traumatic and nontraumatic. Lymphatic anomalies and ma-
lignancyweremost frequent causes of nontraumatic chylous
ascites.6

The exact cause and sequence of the etiology in this
patient is not clear although inferences can be drawn that
this patient had severe underlying lymphatic anomaly. The
first clue is mutations in CELSR1 gene which was also found
in the patient’s father’s sample. Maltese et al reported that 5
patients out of 95 (5.3%) with primary lymphedema involv-
ing lower extremities, presented with CELSR1 loss-of-

Fig. 2 Magnetic resonance lymphangiography shows resolution of
extensive enhancement ventral to the sacrum after the first
embolization. Lymphatic reflux from the lymphatic vessels near the
left ovarian vein is observed in the left pelvis and left salpinx.
No obvious normal thoracic duct is visible.

Fig. 3 An intraoperative photograph, captured under a microscope,
shows side-to-side anastomosis between lymphatics below the left
para-aortic lymph node to mesenteric branch veins (arrow) during the
first operation.
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function variants with variable phenotypic expression and
incomplete penetrance.7Next clue is the extensive lymphatic
abnormalities in the chest, shown in the preoperative imag-
ing (►Supplementary ►Fig. S4, available in online version).
Initial surgery to remove the teratoma could have made an
iatrogenic injury to lymphatic vessels, as the incidence of
postoperative chylous ascites in gynecological surgery
ranges from 0.17 to 4%.8–10 Another factor to be considered

is the effect of thoracic duct embolization. The blockage of
lymphatic flow through thoracic duct is reported to result in
complications related to redistribution of overall flow, caus-
ing leg swelling11 and chylous ascites.12,13

Unlike traumatic cases, interventional procedures such as
lymphangiography and thoracic embolization for diagnosis
and treatment of chylous ascites, are unsatisfactory. According
to Nadolski’s report of 31 patients (25 traumatic, 6

Fig. 4 Intraoperative intranodal lymphangiography through an inguinal lymph node was performed with indocyanine green injection through
the right inguinal lymph node to visualize the residual leakage point. The left iliac lymph node is intact, but leakage from the
retroperitoneal lymphatics is observed.

Fig. 5 An intraoperative photograph, captured under a microscope, shows side-to-side (arrow) leakage between the right ovarian vein and the
pseudo lumen of the para-aortic engorged lymphatic tissue during the second operation.

Archives of Plastic Surgery Vol. 51 No. 1/2024 © 2024. The Author(s).

LVA for Refractory Chylous Ascites Woo et al. 133



nontraumatic) with chylous ascites, only 55% of patients (15
trauma patients, 2 nontraumatic patients) had an outflow site
confirmed on lymphangiography.14 In remaining 45% of
patients whose outflow site was not confirmed, only 21%
showed decrease in leakage after treatment with Lipiodol or
spontaneous recovery. This is because, in current lymphatic
imaging, contrast agent is injected into central lymphatic
system through the lymphatic system of the lower extremities.
It is near cisterna chyli that chyle is joined by hepatic and
intestinal lymphatic systems, and then returns to the veins via
the thoracic duct. Therefore, in cases of chylous ascites, most of
the lymphatic systemof theliverand intestinal tract isupstream
offlow, socontrastcannotbeseenwithoutdiffusionor reflux. In
such cases, contrast medium cannot reach the leakage site in
chylous ascites by inguinal lymphangiography but can only be
identified through intraoperative mesenteric lymphangiogra-
phy. The requirement for open laparotomy toallowsonographic
guidance duringmesenteric lymphnode puncture limits its use
to cases without other treatment options.

Although there is no standard treatment protocol for
refractory chylous ascites, microsurgical advancements
have provided new surgical options. Arakaki et al reported
performing LVA around ankle, which successfully resolved
leakage for the left lumbar lymph trunk in a patient who
underwent total abdominal hysterectomy, bilateral sal-
pingo-oophorectomy, and pelvic lymph node dissection for
tubal cancer.15 Weissler reported effective management
with LVA in managing recalcitrant chylothoraces secondary
to thoracic duct injury in two infants who underwent surgi-
cal intervention for congenital cardiac anomalies; LVA re-
stored normal lymphatic circulation within 1 to 2 weeks.16

Due to more aggressive retroperitoneal surgery and longer
survival of patients with cancer, incidence of chylous ascites is
increasing.17 Although themanuscript illustrates a single case
with a short-term follow-up period, it presents the possibility
of expanding the scope of LVA surgery in managing chylous
ascites in patients with congenital lymphatic anomaly resis-
tant to conservative, radiological, or surgical procedures. LVA
was introduced to the intraperitoneal space and proved an
effective option to liberate the patient from repeated para-
centesis and reverse the life-threatening weight loss. Further
research and evaluation on efficacy of LVA for refractory
chylous ascites are required with more cases and longer
follow-up periods to provide clinical guidelines.
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