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Introduction

Chylous ascites refers to the accumulation of lymphatic 
fluid within the peritoneal cavity as a result of various 
underlying pathologies (1). Abdominal malignancy, 
cirrhosis, and tuberculosis are the most common causes of 
chylous ascites in adults, while lymphatic anomaly is the 

most frequent atraumatic cause in children. In addition, 

surgical interventions such as abdominal aneurysm repair, 

retroperitoneal lymphadenectomy, placement of peritoneal 

dialysis catheter, and inferior vena cava resection can also 

lead to postoperative chylous ascites (2). 

In this report, we describe a unique case of neonatal 
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chylous ascites following repair of total anomalous 
pulmonary venous connection (TAPVC) and a persistent 
left superior vena cava (PLSVC). This condition has not 
been described previously. We present the following case 
in accordance with the Case Reports (CARE) reporting 
checklist (available at http://dx.doi.org/10.21037/tp- 
20-258).

Case presentation

The patient was a female infant born at 40 weeks’ 
gestation (weighing 3,180 g) to a 26-year-old gravida 2, 
para 1 mother, via normal spontaneous vaginal delivery. 
Prenatal laboratory tests yielded unremarkable results. Her 
Apgar scores were 10, 10, and 10 at 1, 5, and 10 minutes, 
respectively. Around 20 minutes after birth, the neonate was 
noted to have tachypnea with groan and cyanosis. Oxygen 
at 5 liters per minute via hood and empirical antibiotics 
were administered. On day of life (DOL) 9, the infant 
presented with significantly increased work of breathing 
and an oxygen saturation of 80% on pulse oximetry. She 
was intubated and placed on a conventional ventilator, 
and was subsequently transferred to our institution for 
further evaluation and management. A transthoracic 
echocardiogram showed cardiac total anomalous pulmonary 
venous connection (TAPVC) combined with an atrial septal 
defect (ASD) (8 mm in diameter). A computed tomography 

angiography (CTA) was performed to define the pulmonary 
venous anatomy, and confirmed cardiac TAPVC, persistent 
left superior vena cava (PLSVC), and ASD. The infant 
underwent surgical repair via thoracotomy on DOL 17.  
Intraoperative findings showed that the pulmonary veins 
formed a common pulmonary vein (CPV) and then 
connected to the dilated right atrium (RA), coexisting with 
an ASD (4 mm in diameter) and PLSVC connected to 
the left atrium. During surgery, the cardiac TAPVC was 
corrected, the PLSVC was ligated, and the ASD was closed.

On the postoperative day 2 (DOL 19), enteral nutrition 
(EN) was used in combination with parenteral nutrition 
(PN). Complete EN with expressed breast milk was given 
on postoperative day 8 (DOL 25). On postoperative  
day 10 (DOL 27), the infant developed edema of the face 
and abdominal wall with normal levels of serum albumin. 
On the postoperative day 12 (DOL 29), there was a 
significant increase in abdominal girth. The chest and 
abdominal X-ray revealed an opacity in the right upper lung 
field and a distended abdomen with centralized bowel loops 
(Figure 1A). Abdominal ultrasound revealed 8 mm thick 
ascites (Figure 1B) without pleural effusion (Figure 1C). 

Given these findings, abdominal paracentesis was 
performed and yielded 130 mL of milky-white fluid  
(Figure 2). The biochemical characteristics of the peritoneal 
fluid sample were as follows: glucose 5.51 mmol/L, 
protein 39.4 g/L, lactate dehydrogenase (LDH) 173.9 U/L,  

Figure 1 X-ray and abdominal and pulmonary ultrasound images on postoperative day 12 (DOL 29). (A) Combined chest and abdominal 
X-ray revealed centralized gas-filled bowel loops and no pleural effusion; (B) a large volume of ascites was identified by abdominal 
ultrasound; (C) no pleural effusion was identified by pulmonary ultrasound.
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and adenosine deaminase (ADA) 4.6 U/L. The fluid 
contained 6,360×106/L of white blood cells consisting 
of 15% neutrophils and 60.7% lymphocytes. The fluid 
was positive for Sudan III staining and the chylous test. 
The triglyceride concentration of the ascitic fluid was  
691 mg/dL, and microbiology cultures were negative. These 
results suggested the infant developed chylous ascites. 
Breastfeeding was suspended and was switched to total 
parenteral nutrition (TPN) without lipid emulsion supply. 
During the next 2 days (DOL 30 and DOL 31), a total of 
110 mL of milky-white fluid was found in the drain. On 
postoperative day 15 (DOL 32), the drain fluid decreased 
to 45 mL. The infant’s diet was changed to a medium-chain 
triglyceride (MCT)-based formula after 5 days of fasting 
(DOL 34). Abdominal ultrasound showed that the ascites 
decreased to 1.8 mm thick on DOL 33, and no ascites were 
found on the postoperative day 26 (DOL 43) (Figure 3).  
The infant’s nutrition was switched to breast milk and 
normal formula on postoperative day 26 (DOL 44). There 
was no re-accumulation of ascites until discharge. The 
infant has been followed-up for more than 3 months, and 
there has been no sign of abdominal distension or recurrent 
ascites.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Discussion

Chylous ascites is a rare form of ascites (<1%) caused by 
leakage and accumulation of lipid-rich lymph within the 

peritoneal cavity (1). Its etiology varies across different 
age groups. In newborn and young children, the most 
common etiology is lymphatic anomalies, whereas in 
adults, abdominal malignancy is the most common cause 
(1,2). Chylous ascites can also occur as an infrequent 
complication following intra-abdominal surgery, which 
can include abdominal aneurysm repair, retroperitoneal 
lymphadenectomy, placement of peritoneal dialysis catheter, 
liver transplantation, and inferior vena cava resection (2). 
Symptoms of chylous ascites are related to the amount of 
accumulated fluid (1,3). Painless abdominal distention is 
the most frequent symptom. With increased ascites and 
abdominal pressure, a patient may experience dyspnea 
(shortness of breath). The diagnosis of chylous ascites is 
based on the character and composition of the ascitic fluid, 
and therefore, paracentesis is the most important diagnostic 
tool. Triglyceride levels of >200 mg/dL in ascitic fluid is 
used to diagnose chylous ascites (1,4). 

In this report, we describe the development of chylous 
ascites in a neonate following repair of TAPVC and PLSVC. 
The exact cause of the chylous ascites in this case could not 
be determined. Several possible mechanisms are discussed 
below. As mentioned above, lymphatic anomalies are the most 
common cause of chylous ascites in neonatal infants. In our 
case, there was no solid evidence to rule out the possibility 
of lymphatic anomalies because a lymphangiography 
was not performed. However, conservative management 
resolved the chylous ascites in a short period of time without 
reoccurrence. We assume the possibility of lymphatic 
anomalies in this case was relatively low.

The thoracic duct is prone to injury during cardiothoracic 
surgical procedures. Injury to the thoracic duct may 
cause leakage of chyle, which would most likely be 
associated with the development of a left chylothorax (5).  
In this case, isolated chylous ascites occurred after 
cardiothoracic surgery, while no pleura effusion was 
detected. It appears unlikely that the chylous ascites in our 
patient was related to traumatic injury of the thoracic duct 
during surgery. However, it is worth noting that obstruction 
of the thoracic portion of the thoracic duct either intra- 
or postoperatively may increase the pressure in the major 
lacteal within the mesentery and intestinal wall, cause 
exudation and leakage of chyle, and subsequently result in 
the development of chylous ascites (6,7). This was a possible 
pathogenic factor for chylous ascites in our patient.

In this case, the newborn was diagnosed with cardiac 
TAPVC with a PLSVC, which is an extremely rare 
combination. TAPVC refers to a congenital heart disease in 

Figure 2 Milky-white fluid extracted by paracentesis on 
postoperative day 12 (DOL 29).
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which all pulmonary veins do not return to the left atrium, 
but instead connect to the systemic veins, right atrium, or 
coronary sinus (8). The pulmonary veins in our patient 
formed a CPV and were connected to the right atrium, 
resulting in an overload of right heart and pulmonary 
hypertension. PLSVC of this infant drained directly into 
the left atrium with a 4 mm ASD. PLSVC draining into the 
left atrium is a relatively rare condition, and severe cases 
can potentially lead to pulmonary hypertension and heart 
failure. This neonate had congenital heart defects, which 
could have been a pathological cause of the chylous ascites. 
Previous studies have reported that chylous ascites is caused 
by pulmonary hypertension, ventricular septal defect, and 
constrictive pericarditis (9-11), indicating that chylous 
ascites is related to heart disease. High venous pressure 
increases lymphatic pressure and lymph flow, resulting in 
more lymphatic production. However, the venolymphatic 
junction restricts lymph return to the central veins, leading 
to an increase in lymphatic pressure (9). This increased 
intestinal lymphatic pressure may cause localized rupture of 
the lymphatics, resulting in chylous ascites. In the present 
case, the infant had facial and abdominal edema prior to 
detection of the ascites, which might have been a clue 
regarding the increased venous pressure. 

Dietary management is the first option for the 
conservative management of chylous ascites (5,12). A MCT-
based diet is recommended. MCTs are absorbed directly 
into intestinal cells and enter the portal venous system (6). 
Thus, a low-fat diet with MCT supplementation reduces 
chyle production in the peritoneal fluid. However, the 
use of MCT-based infant formula should be limited to  

3–4 months as long-chain triglycerides (LCT) are required 
for central nervous system development (13). TPN and 
fasting are the other conservative treatment options for 
chylous ascites. During the period of TPN and fasting, 
intestinal lymph flow is reduced, which aids in the repair of 
the lymphatic system (12).

Paracentesis is not only a diagnostic tool, but also a 
therapeutic measure. For patients with large-volume 
chylous ascites, repeated paracentesis and continuous 
peritoneal drainage help to temporarily relieve abdominal 
distention and dyspnea. However, the major drawbacks 
include hypoproteinemia, electrolyte imbalance, decrease of 
immunoglobulins, and increased risk of infection (14,15). It 
is also important to mention that paracentesis should always 
be combined with other conservative measures.

In addition to this, somatostatin can reduce the 
production of lymph. Octreotide, as a synthetic long-
acting somatostatin analogue, can bind to the somatostatin 
receptor and decrease lymphorrhea (1,15). In some 
persistent, refractory cases, somatostatin/octreotide 
combined with TPN is a therapeutic strategy to close 
lymphatic leakage or rapidly relieve symptoms. There have 
been reports of the successful use of somatostatin/octreotide 
for chylothorax and chylous ascites in neonates (3,15,16). 
However, somatostatin/octreotide may interrupt the insulin/
glucagon balance and suppress the thyroid-stimulating 
hormone at the hypothalamus/pituitary level (17).  
Furthermore, there are no specific guidelines for the use of 
somatostatin/octreotide in neonates, although some reports 
indicate that octreotide is safe for neonatal use (18,19). 
However, more data regarding the optimal initial dosing, 

Figure 3 No ascites was identified by abdominal ultrasound on the postoperative day 26 (DOL 43).
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duration, safety, and efficacy are required.
Surgical intervention should be considered in patients 

when 3–4 weeks of conservative management fails (2,12). 
If chylous ascites recurs after resumption of a normal diet, 
surgical exploration may be required. Prior to surgery, it is 
suggested that lymphangiography or lymphoscintigraphy 
be performed to help identify the site of leakage or the 
presence of a fistula. 

Conclusions

Chylous ascites is a rare clinical complication following 
cardiothoracic surgery, which can occur as a result of 
intraoperative lymphatic system disruption. It should also 
be considered as a possibility when there is progressive 
abdominal distention. X-ray and ultrasound of the abdomen 
are used to confirm the diagnosis of ascites. Paracentesis 
should be performed, and triglyceride levels of >200 mg/dL 
in ascitic fluid should be considered the diagnostic criteria 
for chylous ascites. Treatment of chylous ascites is usually 
conservative, and can include TPN or enteral diet with 
MCT applied for several weeks, although some refractory 
cases require surgical treatment.
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