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Abstract
Postoperative chylous ascites, which is caused by the 

disruption of lymphatic channels and persistent lympha
tic leakage, was a rare complication in the urologic field 
before laparoscopic surgery was introduced. Now that 
laparoscopic urologic surgery, especially laparoscopic 
nephrectomy, is widely performed, chylous ascites as 
a complication of laparoscopic renal surgery has been 
reported more frequently. With these accumulated 
experiences and data comes knowledge about the proper 
diagnosis and management of chylous ascites, although 
there is still some debate regarding the correct protocol 
for diagnosis and management. Therefore, we performed 
a systematic review of the current literature regarding 
the etiology, incidence, diagnosis, management, and 
prognosis of chylous ascites after laparoscopic renal sur
gery, as well as strategies used to prevent it, and discuss 
current perspectives on overcoming this complication in 
the laparoscopic age.
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Core tip: Now that laparoscopic renal surgery is widely 
performed, postoperative chylous ascites is encoun
tered more frequently. Although most cases can be 
managed conservatively without any critical sequelae, 
severe refractory cases may cause malnutrition and 
immunological deficiency and require interventional 
treatment. To overcome this complication, early diag
nosis and proper choice of management strategies are 
necessary. Moreover, understanding the mechanism 
of and postoperative chylous ascites preventing its 
occurrence are the most important factors. Meticulous 
clipping around the great vessels and the use of hemo
static agents during laparoscopic nephrectomy can 
reduce the incidence of postoperative chylous ascites.
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INTRODUCTION
Since Clayman et al[1] first reported the use of laparo­
scopic nephrectomy in 1991, the technique has been 
widely performed and includes simple, living-donor, 
radical, partial nephrectomy and nephroureterectomy. 
There are several advantages of laparoscopic nephrec­
tomy, such as reduced blood loss and postoperative pain, 
faster recovery, better cosmesis, and an earlier return 
to normal activities compared to open nephrectomy. 
Although laparoscopic nephrectomy has gained popu­
larity due to these merits, unique complications are 
associated with this technique[2-5].

Chylous ascites, which is the accumulation of chyle 
in the peritoneal cavity, is mostly caused by diseases 
that interfere with the abdominal or retroperitoneal 
lymphatic glands[6]. Postoperative chylous ascites, which 
is caused by the disruption of lymphatic channels and 
persistent chyle leakage, was a rare complication in 
urologic field before the introduction of laparoscopic 
surgery[6,7]. The reported incidence of chylous ascites 
after laparoscopic nephrectomy ranges from 0.013% 
to 5.9% and is more common after radical or donor 
nephrectomy[7-12]. Although most cases of chylous ascites 
after laparoscopic nephrectomy can be successfully 
managed conservatively without critical sequelae, severe 
refractory cases can develop even with proper medical 
management. These severe refractory cases can cause 
devastating complications such as malnutrition, infection, 
and immunological deficiency and often require invasive 
and aggressive treatment, because chyle is rich in fat, 
lymphyocytes and immunoglobulins, therefore, loss of 
chyle means a loss of nutritional energy and immuno­
competence[6].

To our knowledge, the first case of chylous ascites 
after laparoscopic nephrectomy was reported by 
Shafizadeh et al[13] in 2002. It occurred after laparoscopic 
donor nephrectomy, and the patient was conservatively 
managed with an elemental diet and diuretics for 2 wk. 
Since that time, many case reports as well as large 
population-based studies have reported chylous ascites 
after laparoscopic nephrectomy. Although many studies 
demonstrated that chylous ascites after laparoscopic 
nephrectomy is rare, it seems this complication occurs 
more frequently after laparoscopic renal surgery than 
after open procedures. 

Because laparoscopic renal surgery is becoming 
more common, urologists need to know how to properly 
diagnose and manage postoperative chylous ascites. 
Here, we review the current literature related to chylous 
ascites after laparoscopic renal surgeries as well as 
open procedures and discuss current perspectives on 
the development, management, and prevention of this 

complication.

LITERATURE SEARCH
We performed a PubMed search of the literature on 
chylous ascites after laparoscopic renal surgery using 
“chylous ascites” or “chyloperitoneum” and “nephrectomy” 
as the subject heading. The search yielded 58 articles, 
46 of which were related to chylous ascites after renal 
surgery. Most (31 articles) were case reports, and of the 
studies with results distinguished by type of surgery, 
20 studies involved donor nephrectomy, 17 involved 
radical nephrectomy, 7 involved simple nephrectomy, 
4 involved nephroureterectomy, and 2 involved partial 
nephrectomy. Among these, 28 articles were associated 
with laparoscopic nephrectomy, including 4 retroperi­
toneoscopic procedures. 

ETIOLOGY AND INCIDENCE
Chylous ascites can be caused by several pathological 
conditions, such as congenital defects of the lymphatic 
system, malignant neoplasm, liver cirrhosis, blunt 
or surgical trauma, surgical injury to the lymphatic 
channels, and peritoneal infections caused by nonspecific 
bacteria, parasite and tuberculosis[6]. Abdominal malig­
nancy in adults and congenital lymphatic abnormalities 
in children are the most common causes of chylous 
ascites[14]. Meanwhile, postoperative chylous ascites 
was a rare complication, especially in the urologic field. 
The mechanism of postoperative chylous ascites is 
operative damage to the thoracic duct, cisterna chili, 
or other major retroperitoneal lymphatic channel that 
results in lymphoperitoneal fistula formation and accu­
mulation of chyle in the peritoneal cavity[6,7]. Thus, 
abdominal aortic surgery is the most common cause 
of postoperative chylous ascites, accounting for more 
than 80% of postoperative chylous complications[15]. 
Although the main cause of postoperative chylous 
ascites is abdominal aortic surgery, spinal surgeries 
that use a transabdominal approach or gynecologic and 
urologic surgeries have also been reported to cause 
this complication. Postoperative chylous ascites in 
the urologic field has traditionally been reported after 
retroperitoneal surgery involving extensive lymphade­
nectomy for testicular or kidney cancer[16-25].

Since the introduction of laparoscopy to the field 
of urologic surgery, reports of chylous ascites following 
laparoscopic nephrectomy have become more fre­
quent[7-9,11-13,26-46]. The reported incidence of chylous ascites 
after laparoscopic nephrectomy ranges from 0.6% to 
5.9%[7-11]. The proposed cause for this increased incidence 
of chylous ascites after laparoscopic nephrectomy is that 
lymphatics are not routinely ligated during laparoscopic 
surgery, even though they are usually burned with 
energy-based sealing devices such as monopolar or 
bipolar electrocautery and ultrasonic shears[9,11,47,48]. 
Although chylous ascites after laparoscopic nephrectomy 
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is frequently reported, reported incidence of chylous 
ascites was quite different. These differences in incidence 
may be due to the differences in surgical technique among 
surgeons and the placement and indwelling time of the 
drainage catheter. If a surgeon prefers wide dissection and 
extensive lymphadenectomy during laparoscopic radical 
nephrectomy and usually performs extensive dissection 
around the hilar area and skeletonizing renal pedicle, 
aorta, and/or inferior vena cava during any type of lapa­
roscopic nephrectomy, the incidence of postoperative 
chylous ascites may increase. In addition, many milder 
cases of chyle leak due to minor lymphatic channel dis­
ruption can improve spontaneously, without the need for 
any additional treatment. However, routine placement of 
the drainage catheter and indwelling it until oral intake 
is resumed may lead to early diagnosis of these milder 
cases of chylous ascites, which can spontaneously 
improve and may not be diagnosed if a drainage catheter 
is not placed[7]. This may be another reason for the 
variation in the reported incidence of chylous ascites after 
laparoscopic nephrectomy.

DIAGNOSIS
Chylous ascites is defined by the presence of chylomic­
rones, which are however difficult to measure, so that 
triglycerides are usually taken as surrogate parameters. 
Use of an indwelling drainage catheter is the easiest 
and earliest means by which to diagnose postoperative 
chylous ascites. If the color of the drainage fluid changes 
to milky white, chylous ascites can be suspected. 
However, if a drainage catheter is not placed, early 
diagnosis is difficult. Moreover, the milky aspect may 
be misleading if the patient is fasting (in the absence of 
fat absorption, no triglycerides are transported) or if the 
ascites is chylous and bloody, which may resemble pus. 
Clinical diagnosis can be made by physical signs and 
symptoms of peritoneal fluid accumulation, similar to 
those of ascites due to other causes, including abdominal 
distention, dyspnea due to limitations of diaphragmatic 
movement, and weight gain. Nonspecific gastrointestinal 
symptoms such as nausea, vomiting, dyspepsia, and 
rarely wound site ascites leakage can be present. Most 
studies did not mention the time to presentation of these 
symptoms, but it is generally variable, ranging from 
several days to months after surgery[6].

When patients present these symptoms and accumu­
lation of ascitic fluid is found by physical examination 
and/or imaging studies, such as abdominal ultrasound 
or computed tomography (CT), chylous ascites can be 
confirmed by analyzing the ascites obtained by diagnostic 
paracentesis. It is typically milky in color, odorless, and 
sterile, and it has a high triglyceride content (usually 2- to 
8-fold that of plasma or greater than 150-200 mg/dL)[6,7]. 
However, sterility is not necessary for the diagnosis of 
chylous ascites, which may become superinfected.

Several imaging techniques can be used to diag­
nose chylous ascites. CT can be used to confirm the 

accumulation of ascitic fluid in the peritoneal cavity, but 
CT findings are not specific to chylous ascites, and it 
is indistinguishable from urine, bile, bowel secretions, 
and simple ascites[6,49]. Lymphangiography is useful for 
the diagnosis of chylous ascites, enabling localization 
of the exact site of injury to the lymphatic channels[50]. 
However, an invasive procedure must be performed to 
find the exact site of chyle leakage, which is not neces­
sary for cases that can be managed conservatively. Thus, 
lymphangiography should be considered for patients 
in whom conservative treatment fails and for whom 
surgical repair is planned to localize the exact site of 
chyle leakage[7]. Lymphoscintigraphy and radionuclide 
scans, such as a simple diaminetriamine-pentaacetic acid 
renal scan, can also be used as noninvasive, physiological 
radiologic diagnostic tools for the diagnosis of chylous 
ascites. Lymphoscintigraphy may be especially useful 
when lymphangiography is contraindicated[51], and it 
can also be used during patient follow-up to confirm a 
decrease or cessation of chyle leakage[52]. These imaging 
techniques may indicate the cause of chylous ascites, but 
are not adequate to diagnose chylous ascites.

MANAGEMENT
Although the severity of chylous ascites varies, several 
cases may spontaneously resolve without any specific 
treatment, because a small amount of ascitic fluid can 
be absorbed in the peritoneal cavity and a small leakage 
site of the lymphatic channel can close spontaneously. 
Therefore, many clinically insignificant cases might not 
be detected if a drain tube is not routinely placed after 
surgery. This may explain why the incidence of chy­
lous ascites after laparoscopic nephrectomy is lower in 
most studies than in those conducted by Kim et al[7] and 
Capocasale et al[9].

Several strategies have been used to treat posto­
perative chylous ascites, and some investigators have 
reported their own management protocol[6,11]. Although 
there is still some debate over the correct approach, most 
authors advocate conservative treatment as an initial 
treatment modality[6,7,9,11,28]. Conservative treatment aims 
to decrease mesenteric lymphatic flow and consequently 
limit the leakage of chyle into the peritoneum. Moreover, 
other goals of conservative treatment are relief of the 
mechanical symptoms, such as abdominal distention, 
and restoration of nutritional losses. The success rate of 
conservative treatment ranges from 67% to 100%[6,10,11].

Conservative treatment includes therapeutic para­
centesis, dietary modification, total parenteral nutrition, 
and the use of somatostatin analogs. If the drainage 
tube is placed when chylous ascites is detected, natural 
continuous drainage of ascitic fluid can be expected and 
accumulation of ascites in the peritoneal cavity can be 
prevented. However, in cases of delayed suspicion of 
chylous ascites without a drainage tube, paracentesis 
may be necessary to confirm the diagnosis of chylous 
ascites and relieve abdominal fullness. Nevertheless, 
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there are some concerns that repeat paracentesis or 
permanent drainage catheter placement may cause 
prolonged leakage, increasing both nutritional and 
immunological depletion and the risk of infection[6,17,53,54]. 
Intravenous reinfusion of ascitic fluid may prevent 
the nutritional losses associated with paracentesis or 
percutaneous drainage, but this carries the risk of serious 
complications, such as fat embolism and infection[55].

Dietary intervention, which includes medium-chain 
triglycerides and high-protein and low-fat intake, is 
normally used as a first-line treatment. It can reduce 
the lymphatic flow in the major lymphatic channels 
and facilitate the closure of chylous leakage[6,9]. Appro­
ximately 50% of mild cases of chylous ascites can 
be resolved using dietary intervention alone, and this 
treatment should be continued for several weeks or 
months to prevent recurrences[6,11]. 

Total parenteral nutrition is also an effective con­
servative management modality for postoperative 
chylous ascites. It can reduce the production and flow 
of lymph by allowing the bowels to rest[6]. The success 
rate of total parenteral nutrition alone or combined with a 
medium-chain triglyceride, high-protein, and low-fat diet 
for several weeks ranges from 60% to 100%[6,7,9,11]. Many 
investigators recommend total parenteral nutrition as a 
second-line treatment when conservative management 
with dietary modification fails. However, several studies, 
including our previous study, demonstrated that an 
early trial of total parenteral nutrition in patients with 
postoperative chylous ascites may be more effective 
and facilitate earlier improvement[7,53]. Total parenteral 
nutrition can also be used as a last treatment regimen 
when interventional or surgical treatment fails[6]. More 
recently, Jairath et al[11] suggested that if the daily 
drainage output of chylous ascites is less than 500 mL, 
dietary modification should be tried first, but if the drain 
output is greater than 500 mL per day, total parenteral 
nutrition should be used as a first-line treatment.

Since Ulíbarri et al[56] reported the effectiveness 
of continuous intravenous high-dose somatostatin 
for the closure of postoperative lymphatic drainage in 
1990, somatostatin and its analogs are widely used, 
although their exact mechanism of action is not clearly 
understood[11]. Somatostatin is known to decrease the 
intestinal absorption of fats and attenuate lymphatic flow 
in the major lymphatic channels. Moreover, it reduces 
gastric, pancreatic, and intestinal secretions, inhibits 
intestinal activity and slows intestinal absorption, and 
decreases splanchnic blood flow, which may contribute 
to reduced lymphatic production[6]. Based on these data 
and clinical experience, earlier use of somatostatin and 
its analogue are highly recommended in combination 
with dietary intervention[6,11].

Although many cases of postoperative chylous ascites 
can be successfully managed using conservative treat­
ment, there are severe refractory cases that require 
surgical repair. The purpose of surgical repair is direct 
ligation of the chyle leakage site. It was historically 

performed using an open procedure, but with the develop­
ment of laparoscopic techniques, successful management 
can be expected using a laparoscopic approach[34,38,57]. 
Although the exact timing of surgical intervention re­
mains controversial, previous studies recommend 4 to 
12 wk of conservative treatment before surgery[6,7,9,11]. 
However, some authors have recommended early inter­
ventional treatment to provide a better chance of direct 
visualization of the injured lymphatics and definite repair, 
thus preventing nutritional and immunological deficiency 
and prolonged hospitalization[6,58,59]. Since the most 
important step in surgical repair is to identify the chylous 
leakage point, several authors have suggested milk 
ingestion or a high-fat diet before surgery or intravenous 
indigo carmine injection during surgery[34,60]. If a leakage 
point cannot be identified, nonselective suturing of the 
periaortic or pericaval tissues can resolve chyle leakage. 
In addition, application of a hemostatic agent, such 
as fibrin glue, can also effectively occlude disrupted 
lymphatic channels[6,9].

Alternatively, peritoneovenous shunting and percuta­
neous transabdominal embolization can be performed, 
especially in patients with poor performance status 
and persistent severe chyle leakage[6,61-63]. Although 
peritoneovenous shunting does not cause nutritional 
deficiency, as ascitic fluid is recirculated, and has a lower 
risk of infection compared to repeat paracentesis, it can 
also carry the risk of serious complications, such as fat 
embolism, disseminated intravascular coagulation, and 
sepsis[6,11,53]. Cope et al[62] reported successful embolization 
of the lymphatic ducts using a transabdominal percuta­
neous puncture, but there are limited data related to 
percutaneous embolization, and more studies are needed 
to validate the efficacy and safety of this procedure.

PROGNOSIS
Chylous ascites after laparoscopic nephrectomy is most 
commonly reported after living-donor nephrectomy, 
although it can occur after any type of laparoscopic 
nephrectomy (radical, partial, simple, nephroureterec­
tomy, or donor) (Table 1). The success rate of conser­
vative treatment in published studies of laparoscopic 
nephrectomy ranges from 50% to 100%, except in case 
reports or original articles involving only 1 or 2 cases of 
chylous ascites[7,9,11,12,44]. In this review, 89 patients of 
chylous ascites after laparoscopic nephrectomy were 
included from original articles and case reports. Of these 
patients, 70 cases (78.7%) were success fully managed 
by conservative treatment (Table 1).

The prognosis of chylous ascites depends on the 
underlying pathological disease and can be poor, as 
mortality rates can be as high as 43% to 83%[6,55,64]. 
However, the prognosis of postoperative chylous ascites 
is generally favorable, with a significantly lower mortality 
rate[6,53]. Although it is likely that published reports of 
chylous ascites after laparoscopic nephrectomy contain 
more severe cases, most of these cases were successfully 
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managed using conservative treatment. Moreover, even 
cases managed using interventional therapy successfully 
improved without any critical sequelae. Thus, one can 
expect a good prognosis if early diagnosis and proper 
management are achieved, although some severe cases 
will need to be managed using interventional therapy.

PREVENTION
With accumulated experience and understanding of 
the mechanisms of occurrence, early diagnosis and 
proper management of postoperative chylous ascites 
can be facilitated. However, although the incidence 
of postoperative chylous ascites is not very high, this 
complication can decrease a patient’s quality of life and 
prolong hospitalization. Thus, the best treatment stra­
tegy is obviously the prevention of postoperative chylous 
ascites during the initial surgery. In our experience, 
appropriate lymphostasis cannot be achieved with 
monopolar, bipolar, or ultrasound devices, which are the 
most commonly used for hemostasis in laparoscopic 
nephrectomy[7]. Therefore, lymphatic channels should 
be identified and carefully divided during surgery (Figure 
1A). In addition, if disruption of the lymphatic channels 
occurs and extravasation of lymphatic fluid is recognized 
intraoperatively, careful ligation of the lymphatic duct 
using hemoclips should be performed (Figure 1B). More­
over, empirical application of hemostatic agents over the 
dissected area, such as biological tissue adhesive and 

fibrin glue, can also be helpful, regardless of whether 
lymphatic disruption or extravasation is identified[9] 
(Figure 1C). Furthermore, the placement of a drainage 
tube in patients who are suspected to be at high risk of 
postoperative chylous ascites, such as obese patients, 
those undergoing extensive lymphadenectomy, or 
patients with obvious lymphatic leakage during surgery, 
can be useful for the early diagnosis of chylous ascites.

CONCLUSION
As laparoscopic nephrectomy has gained popularity, 
postoperative chylous ascites is no longer a very rare 
complication. Although many studies have reported a 
good prognosis for postoperative chylous ascites, it can 
become a highly morbid complication of laparoscopic 
renal surgery that requires early diagnosis and proper 
management. The treatment strategy should be indivi­
dualized according to the severity of chylous ascites 
and its consequences. Initial management should be 
conservative treatment using high-protein, low-fat 
dietary modification with medium-chain triglycerides, 
total parenteral nutrition, and somatostatin or its analogs 
for several weeks. Depending on the severity of chylous 
ascites and the response to conservative treatment, 
interventional therapy including surgery, sclerotherapy, 
and peritoneovenous shunting should be considered. 
The prevention of postoperative chylous ascites is the 
most important factor. Therefore, careful dissection of the 

Ref. Type of laparoscopic nephrectomy Success rate of conservative treatment (%) Interventional treatment

Original articles
   Jairath et al[11] Radical, donor, simple 67.7 (6/9) Surgery
   Tiong et al[12] Donor      50 (5/10) Surgery
   Wan et al[44] Partial  100 (5/5)
   Capocasale et al[9] Donor  100 (8/8)
   He et al[31] Donor      0 (0/1) Surgery
   Kim et al[3] Radical, donor, simple, partial, nephroureterectomy     96.9 (31/32) Surgery
   Breda et al[8] Donor  100 (2/2)
   Wadström[43] Donor      0 (0/1) Surgery
   Ramani et al[39] Donor      0 (0/1) Surgery
   Wu et al[45] Donor  100 (1/1)
   Seo et al[46] Donor  100 (2/2)
Case reports
   Monge Mirallas et al[35] Radical  100 (1/1)
   Itou et al[65] Radical      0 (0/1) Percutaneous obliteration
   Fariña et al[29] Radical  100 (1/1)
   Nishizawa et al[38] Radical      0 (0/1) Surgery
   Meulen et al[33] Donor  100 (1/1)
   Gagliano et al[30] Donor  100 (1/1)
   Sinha et al[41] Donor      0 (0/1) Surgery
   Aerts et al[26] Donor      0 (0/1) Surgery
   Caumartin et al[28] Donor      0 (0/1) Surgery
   Bachmann et al[27] Donor  100 (1/1)
   Sharma et al[40] Donor  100 (1/1)
   Molina et al[34] Donor      0 (0/1) Surgery
   Shafizadeh et al[13] Donor  100 (1/1)
   von Rundstedt et al[42] Nephroureterectomy  100 (1/1)
   Negoro et al[37] Nephroureterectomy    50 (1/2) Sclerotherapy
   Jensen et al[32] Simple  100 (1/1)

Table 1  Previously reported cases of chylous ascites after laparoscopoic nephrectomy
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great vessels and renal pedicle, meticulous clipping and 
application of hemostatic agents to the area of perihilar 
and retroperitoneal fatty tissue, and placement of a 
drainage tube is highly recommended in patients at high 
risk of chylous ascites.
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