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Objective: The aim of the study was to
present a case series of the sparsely

reported complication of chylous ascites (CA) after left sided
robot-assisted laparoscopic partial nephrectomy (RALPN),
identify possible risk factors for the development of postop-
erative CA, and explore current recommendations for identi-
fication, management and prevention of CA.
Material and methods: A retrospective review of patients
that were treated with a RALPN during a one year time
period (August 2012 to August 2013) by one surgeon at our
institution was conducted. A total of 12 patients were includ-
ed in the study. Demographics, tumor characteristics, and
perioperative outcomes were assessed.
Results: Three patients in the study experienced postopera-
tive CA. All three patients had left sided surgery. The initial
clinical suspicion for CA was raised due to complaints of
abdominal pain with increased milky appearance of JP fluid.
JP triglycerides were elevated in all three patients. The
patients responded to conservative measures, with two
patients treated with medium chain triglyceride diets and
one patient treated with total parenteral nutrition (TPN).
Among the patients treated with RALPN, the group that was
diagnosed with postoperative CA (CA group) was found to
have a statistically significant lower average body mass
index (BMI) as compared to the group that did not have CA
(non-CA group) (24.67 kg/m2 in the CA group versus 31.77
kg/m2 in the non-CA group; P = 0.026). Other demographic
data, tumor characteristics, and perioperative outcomes
were similar in both groups.
Conclusions: CA as a result of RALPN is a newly reported
and rare postoperative complication. As utilization of
RALPN continues to increase, urologists should be aware of
this possible complication and be adept at diagnosing and
managing CA. We suggest that left sided retroperitoneal
surgery and a lower BMI preoperatively be considered risk
factors for developing this complication.
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compared to many other types of cancer, ranking as the
9th most common type of cancer in the United States
and comprising approximately 3.7% of all new cancer
cases in the United States (1-2). The incidence of renal
cell carcinoma has been rising on average 1.4% each year
over the past 10 years while death rates have been falling
on average of 0.7% each year (1). Current surgical man-
agement values favorable oncologic outcomes paired
with a nephron sparing approach. Partial nephrectomy is
emerging as a minimally invasive nephron sparing
approach for renal cancers, with the options of an open,
laparoscopic, or robotic approach (3-4). Robotic partial
nephrectomy is gaining popularity secondary to accept-
able safety and outcomes (5-6). Advantages of the robot-
ic approach to partial nephrectomy as compared to the
open approach include decreased blood loss, decreased
pain, shorter length of hospital stay, improved cosmesis,
and more rapid convalescence (7-8). As the robotic
approach to partial nephrectomy continues to gain sup-
port, possible complications must be explored.
Chylous ascites (CA), also known as chyloperitoneum, is
a rare complication of retroperitoneal surgery that can
often go undiagnosed and untreated (9-11). CA is an
accumulation of lymphatic fluid within the peritoneal
cavity. In the surgical setting, it is hypothesized that dis-
ruption of the retroperitoneal lymph vessels leads to
lymphoperitoneal fistula formation (12-13). Analysis of
peritoneal fluid is diagnostic and will produce a milky,
sterile, odorless fluid with an alkaline pH, total protein
> 3 g/dL, total fat between 0.4 and 4.0g/dL and predom-
inance of lymphocytes on the differential white blood
cell count (14). Historically, CA was most commonly
reported as a complication of abdominal aortic surgery.
CA has been reported in the literature after urologic sur-
geries including retroperitoneal lymphadenectomy for
testis and renal cancers, Wilm’s tumor resection, and
laparoscopic radical and donor nephrectomy (15-31).
Chylous leakage and ascites has only been reported in
very rare instances in operative techniques and surgical
outcomes in robot-assisted laparoscopic partial nephrec-
tomy (RALPN) (32-34). Our objective is to present a case
series of this rare complication after left sided RALPN,
identify possible risk factors for the development of post-
operative CA, and explore current recommendations for
identification, management, and prevention of CA.

DOI: 10.4081/aiua.2016.3.217

INTRODUCTION
The incidence of renal cell carcinoma in the United
States is estimated to be approximately 15.6 per 100,000
men and women per year (1-2). The lifetime risk of
developing renal cell carcinoma is estimated to be 1.6%
(1-2). Renal cell and renal pelvis cancer is fairly common
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MATERIAL AND METHODS

Study population
A retrospective review of patients that were treated with
a RALPN during a one year time period (August 2012 to
August 2013) by one surgeon at our institution was con-
ducted. The medical records of these patients were gath-
ered and analyzed. Data collected included diagnosis of
postoperative CA, demographics, tumor characteristics,
and perioperative outcomes. Inclusion criteria included
the presence of a renal mass or lesion, as confirmed by
radiologic imaging, and subsequent RALPN performed
by the same surgeon. 

Surgical technique
Standard approach to left sided robot-assisted partial
nephrectomy was performed (35-36). All operations
were performed using the da Vinci Surgical System
through a retroperitoneal approach. Briefly, the aorta is
identified and the left renal artery is dissected at the level
of the takeoff from the aorta. Any lymphatic channels
identified are secured with surgical clips. Once the hilum
is fully dissected, the renal artery is clamped. In some
cases, the renal vein may also be clamped. Tumor exci-
sion and renorrhaphy are then performed. 

Statistical analysis
For descriptive statistics, data is presented as mean with
standard deviations. Categorical variables are presented
as the percentage of total patients and the total number
of patients. The between group comparisons were done
utilizing two-tailed t-test or Fisher’s exact test with sig-
nificance defined as P < 0.05.

RESULTS
Chylous ascites - Case series

Patient 1
A 46-year-old man with a past medical history of hyper-
tension and gastroesophageal reflux disease and past sur-
gical history of hernia repair was found to have a complex
cystic lesion. He also had a 20 pack-year smoking history.
His preoperative computed tomography (CT) scan
revealed inflammatory changes around the kidney sugges-
tive of a soft tissue mass or complex cyst. Subsequently, he
underwent a left sided RALPN. Intraoperatively, the
patient was noted to have two renal arteries and one renal
vein. The lesion was identified and removed from Gerota’s
fascia. A Jackson Pratt (JP) drain was placed and moni-
tored postoperatively. His pathology revealed a 7 cm by 6
cm by 4.5 cm benign cortical cyst. On postoperative day
(POD) 1, the patient complained of epigastric, left upper
quadrant (LUQ), and left lower quadrant (LLQ) abdomi-
nal tenderness but has no evidence of abdominal disten-
tion. His vital signs were within normal limits at the time.
In addition, the patient had high output drainage (302
mL) of pink tinged, milky white fluid. Evaluation of the
drain fluid revealed that the drain fluid and serum creati-
nine were equivalent. In addition, JP drain fluid lipase and
amylase were within normal limits. However, JP drain
fluid triglycerides were elevated (> 1,100 mg/dL) and the

patient was subsequently diagnosed with CA. The patient
was treated with total parenteral nutrition (TPN). On POD
3, JP drain fluid triglycerides decreased to 212 mL. Besides
complaints of LUQ and LLQ abdominal pain, the patient
remained clinically stable and his abdominal exam was
unremarkable with normal bowel sounds throughout the
hospital stay. By POD 4, the drainage had decreased con-
siderably (< 50 mL/day). After his diet was advanced with-
out increased JP drainage, the JP drain was removed and
he was discharged home on POD 7 with resolution of his
symptoms. 

Patient 2
A 56-year-old male with a past medical history of asthma
and gastrointestinal reflux disease and no past surgical his-
tory presented with a left sided renal lesion. His CT scan
revealed an enhancing lesion on the lower pole of his left
kidney suggestive of renal cell carcinoma or angiomy-
olipoma and also showed perihilar lymphadenopathy. He
underwent a left sided RALPN and periaortic lymph node
resection for the enhancing lesion and lymphadenopathy.
The patient was noted to have a solitary renal artery and
solitary renal vein. A 1.5 cm by 1.5 cm by 1.2 cm tumor
was identified and successfully removed. Pathology
revealed a grade 3 clear cell renal cell carcinoma (RCC). In
addition, six periaortic lymph nodes removed during sur-
gery were negative for malignancy. On POD 1, the patient
complained of left sided flank pain and mild abdominal
distension was noted. His vital signs were within normal
limits. By POD 2, a low volume milky leakage was identi-
fied in the JP drain. JP drain fluid evaluation revealed an
elevated triglyceride count (> 1100 mg/dL), with normal
amylase, lipase, and creatinine levels. He was diagnosed
with CA, and started on a low fat medium chain triglyc-
eride diet. On POD 3, he was discharged home with his JP
drain in place on a low fat medium chain triglyceride diet.
After two weeks, his JP drain output had decreased con-
siderably, and his JP drain was removed as an outpatient
without any further issues.

Patient 3
A 54-year-old male with a past medical history of degen-
erative disc disease and chronic back pain and past sur-
gical history of hernia repair, appendectomy, left elbow
surgery, right hand surgery, and right foot surgery pre-
sented for evaluation of a left renal mass. He also had a
75 pack-year smoking history. His preoperative CT scan
revealed a posterior superior 3 cm left renal mass. He
was treated with a left sided RALPN. Intraoperatively, he
had a large amount of lymphatic vessels that needed to
be transected to access the renal artery which were cau-
terized as best as possible. He was noted to have a soli-
tary renal artery and vein. His tumor was identified,
removed, and sent for pathological evaluation which
revealed a 3 cm by 3 cm by 2.5 cm tumor composed of
clear cell RCC. On POD 3, his JP drain was draining a
pink tinged, milky fluid. 
Laboratory analysis of the JP drain fluid showed normal
JP drain fluid creatinine, lipase, and amylase but elevat-
ed JP drain fluid triglycerides (> 1,100 mg/dL). CA was
identified, and the patient was started on a medium
chain fatty acid diet. By POD 5, he was doing well clini-
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cally but persisted to have elevated drain output. He was
discharged home on POD 5 with his JP drain in place.
The patient returned 7 days after discharge (POD 12)
with a chills, fatigue, cough, and abdominal pain. His
vital signs revealed a blood pressure of 124/70 mmHg,
respiratory rate of 16, tachycardia with a heart rate of
124 beats per minute, and fever of 38.44ºC. His
abdomen was moderately tender in the LLQ and was
mildly distended. In addition, his JP drain was in place
and draining minimal serous cream tinged fluid. His
white blood cell count was elevated (> 12,000 mm3).
The patient had a CT scan which was negative for a
pelvic abscess. A Gram stain of the JP drain fluid
revealed group A streptococcus pyogenes and severe
sepsis was identified. He was treated with fluid resusci-
tation and broad spectrum antibiotics. In addition, he
was placed on TPN. The patient improved clinically and
was started on a clear liquid diet on POD 16. On POD
17, his TPN was weaned and he was started on a low fat
medium chain fatty acid diet. 
On POD 18, the JP drain output decreased to 10 mL
over 24 hours and the JP drain was removed. The patient
was again discharged in stable condition on POD 20
without any further complications.

Demographics
A total of 12 patients had a RALPN by one surgeon during
a one year long time period and were included in the
study. Three of the patients in the study experienced post-
operative CA. All three patients had underwent a left sided
RALPN. Among the patients treated with RALPN, the
group that was diagnosed with postoperative CA (CA
group) was found to have a statistically significant lower
average body mass index (BMI) as compared to the group
that did not have CA (non-CA group) (24.67 kg/m2 in the
CA group versus 31.77 kg/m2 in the non-CA group; P =
0.026). The CA and non-CA groups were comparable in
terms of other demographic data (Table 1).

Perioperative outcomes
When the CA group is compared to the non-CA group,
there were no significant differences in tumor characteris-
tics including tumor size, tumor location, and final patho-
logic findings (Table 2). 
In terms of perioperative outcomes, the CA group was
comparable to the non-CA group (Table 3). There were no
statistically significant differences in operative duration,
estimated blood loss, and variations in renal anatomy. 
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Variable CA after RALPN No CA after RALPN P value*
(n = 3) (n = 9)

Operative duration (min) 249.67 (12.74) 279.78 (43.73) 0.28
Estimated blood loss (mL) 333.33 (236.29) 500 (446.51) 0.56
Greater than 2 renal 
vessels on side of surgery (%) 33.33 (1) 44.44 (4) 1
2 or more renal arteries 
on side of surgery (%) 33.33 (1) 22.22 (2) 1
2 or more renal veins 
on side of surgery (%) 0 (0) 22.22 (2) 1

Table 3. 
Perioperative outcomes of RALPN patients – 
CA group versus non-CA group.

RALPN = robot-assisted laparoscopic partial nephrectomy; 
CA = chylous ascites.
Data presented as mean, with standard deviation in parenthesis, for
operative duration and estimated blood loss. Data presented as
percentage of patients, with number of patients in parenthesis, for greater
than 2 renal vessels on side of surgery, 2 or more renal arteries on side
of surgery, and 2 or more renal veins on side of surgery.
* Group comparison P value performed using two-tailed t-test and Fisher’s
exact test with statistical significance set to P < 0.05.

Variable CA after RALPN No CA after RALPN P value*
(n = 3) (n = 9)

Age (years) 51.67 (5.86) 53.44 (9.44) 0.77
BMI (kg/m2) 24.67 (2.43) 31.77 (4.39) 0.026
Males (%) 100 (3) 55.56 (5) 0.49
Caucasian (%) 100 (3) 100 (9) 1
Prior abdominal surgery (%) 66.67 (2) 66.67 (6) 1
Left sided surgery (%) 100 (3) 55.56 (5) 0.49

Table 1. 
Demographic data and intraoperative findings of patient 
in Center A and Center B included in this study.

RALPN = robot-assisted laparoscopic partial nephrectomy; 
CA = chylous ascites; BMI = body mass index.
Data presented as mean, with standard deviation in parenthesis, for age
and BMI. 
Data presented as percentage of patients, with number of patients in
parenthesis, for males, Caucasian, prior abdominal surgery, and left sided
surgery.
* Group comparison P value performed using two-tailed t-test for age and
BMI and Fisher’s exact test for males, Caucasian, prior abdominal surgery,
and left sided surgery with statistical significance set to P < 0.05.

Variable CA after RALPN No CA after RALPN P value*
(n = 3) (n = 9)

Tumor size (cm) 3.83 (2.84) 4.07 (1.71) 0.86
Tumor location (%)
Upper pole 33.33 (1) 44.44 (4) 1
Middle pole 0 (0) 11.11 (1) 1
Lower pole 33.33 (1) 33.33 (3) 1
Gerota’s fascia 33.33 (1) 0 (0) 0.25
Perihilar 0 (0) 11.11 (1) 1
Pathologic findings (%)
Clear cell RCC 66.67 (2) 77.78 (7) 1
Chromophobe RCC 0 (0) 11.11 (1) 1
Benign cortical cyst 33.33 (1) 0 (0) 0.25
Angiomyolipoma 0 (0) 11.11 (1) 1

Table 2. 
Tumor characteristics of RALPN patients – 
CA group versus non-CA group.

RALPN = robot-assisted laparoscopic partial nephrectomy; 
CA = chylous ascites; RCC = renal cell carcinoma.
Data presented as mean, with standard deviation in parenthesis, for tumor
size. Data presented as percentage of patients, with number of patients 
in parenthesis, for tumor location and pathologic findings.
* Group comparison P value performed using two-tailed t-test for tumor
size and Fisher’s exact test for tumor location and pathologic findings with
statistical significance set to P < 0.05.
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DISCUSSION
Chylous fluid accumulation has been reported to arise
from disruption of the lymphatic system secondary to
traumatic injury or obstruction (37). The lymphatic sys-
tem consists of a linear network of lymphatic vessels and
lymphoid organs. Lymph, a collection of tissue fluids,
cells and extracellular molecules, are drained into lym-
phatic capillaries and then into lymphatic vessels, lymph
nodes, and lymph trunks and then returned to the blood
circulation (38-39). Classically, the renal lymphatic sys-
tem follows along a similar pathway as the renal venous
drainage. Renal lymphatics coalesce to form lymphatic
trunks that exit the renal hilum. The right renal lymphat-
ic trunks drain to the paracaval, precaval, retrocaval, and
interaortocaval lymph nodes which extend from the
diaphragm to the right common iliac artery (40-41). The
left renal lymphatic drainage is to the paraaortic, preaor-
tic, and retroaortic lymph nodes which extend from the
diaphragm to the inferior mesenteric artery (40-41). Most
of the efferent vessels from these groups of lymph nodes
then converge to form the right and left lumbar trunks
which subsequently drain to the cisterna chyli (40-41). 
It is important for urologists performing RALPN to be
aware of the clinical presentation, diagnosis, and treat-
ment of CA, as CA may lead to serious complications. The
most common clinical manifestations of CA are abdomi-
nal distention and nonspecific pain (42). Additional find-
ings may include pleural effusions, lower extremity
edema, dyspnea, cachexia, malnutrition, lymphadenopa-
thy, hernia, fevers, and night sweats (9, 37, 42-43). CA
results in a loss of chyle to the peritoneal cavity which can
progress to nutritional deficiency with loss of crucial elec-
trolytes, proteins, immunoglobulins, lymphocytes, vita-
mins, lipids, and water (44). Additionally, the continued
loss of lymphocyte-rich lymph to the peritoneal cavity
paired with loss of protein can cause hypogammaglobu-
linemia and a resultant immunodeficiency with increased
susceptibility to infection (45). Finally, the bioavailability
of drugs can be severely deteriorated with CA (46-47). In
the postoperative setting, these losses can lead to an
increased morbidity and mortality rate (48).
CA is routinely diagnosed using peritoneocentesis. On
analysis, the triglyceride level in the milky appearing
ascitic fluid sample will be elevated - the standard is
greater than 110 mg/dL (37). Rather than using an
absolute level, the ratio of ascitic triglyceride to plasma
triglyceride can be used as well. A ratio between 2:1 and
8:1 is associated with CA (43). To further confirm suspi-
cion, lymphoscintigraphy, lymphography with CT,
abdominal ultrasound, as well as magnetic resonance
imaging can be utilized to explore the possibility of a chy-
loperitoneum.
Most of the treatment for CA is supportive in nature.
Nutritional support is essential to replenish vitamin,
electrolyte, and fluid deficiencies. To achieve sympto-
matic relief, the fluid must be removed via diuretics, ele-
vation of legs, supportive stockings, dietary changes, and
also repeated paracentesis (37). Since chyle is made up
of long-chain fatty acids, minimizing high fat foods
paired with medium chain triglyceride supplementation
may decrease chyle development (49). 
In cases of resistant or postsurgical CA, a more vigorous

treatment regimen of bowel rest and TPN may be war-
ranted (50). Somatostatin therapy in addition to TPN has
also proven beneficial in several instances in decreasing
chyloperitoneum and alleviating symptoms (50-51). In
cases where the CA continues despite adequate mechani-
cal and pharmacological therapy, there are several possi-
ble surgical options. If the leak is discovered early, then it
can be managed with staples or clips (52). Another possi-
bility is peritoneovenous shunting in order to prevent
nutritional depletion (53). Some success has also been
seen with using fibrin glue applications with and without
mesh after careful dissection of the leakage area (52, 54).
As CA remains a rare complication, there is yet to be a
standard surgical approach. 
It has been identified in the literature that during laparo-
scopic donor nephrectomy (LDN), the incidence of CA
increases when attempting to preserve the length of the
renal artery and vein. In order to do so, a more extensive
dissection of the renal hilum is necessary. In LDN, there
has been a higher incidence of CA following the removal
of the left donor kidney (22-24). The higher incidence of
CA associated with left sided LDN versus the right has
been attributed to the lymphatic anatomy as well as the
higher frequency of extraction of the left kidney, as the
left kidney is anatomically preferred for transplantation.
The ascending vertical lymphatic channels parallel the
aorta into the retroperitoneum and merge posterior and
medial to the aorta forming the cisterna chyli. This sac-
like dilatation of the ascending vertical lymphatic chan-
nels is located anterior to the first and second lumbar ver-
tebrae (22). However, there are many anatomical variants
of the lymphatic channels (14). 
The location of the cisterna chyli is thought to be the
anatomic cause of the increased incidence of CA follow-
ing left sided LDN. Of note, CA does not appear to be a
complication of open nephrectomy. This finding is
attributed to the pneumoperitoneum which decreases
the leakage of the low pressure lymph vessels. On the
contrary, in the absence of pneumoperitoneum during
an open surgery, these lymphatics are more readily iden-
tified and ligated (34).
CA as a result of partial nephrectomy is a rare postoper-
ative complication that has been sparsely reported.
Weiser et al. reported one incidence of CA after an open
partial nephrectomy for Wilms tumor (30). Wan et al.
reported five patients out of 39 experiencing CA after
upper-pole heminephrectomy for duplex kidney (31).
Even fewer reports of CA after RALPN have been pub-
lished. 
Tanagho et al. reported one case of CA out of 886 patients
treated with robotic-assisted partial nephrectomy for a
renal mass (32). Hillyer et al. reported one case of CA out
of nine patients that underwent bilateral robot-assisted
partial nephrectomy for renal masses (33). In both
instances, the side of the CA was not specified.
In reviewing the patients, this study found that three out
of 12 patients that had a RALPN by a single surgeon over
the span of a year had the postoperative complication of
CA. All three patients had their procedures done on the
left side. This study found that BMI was a statistically sig-
nificant variable between patients that had CA and those
that did not. This may suggest that patients with a lower

Pahouja_Stesura Seveso  21/09/16  09:00  Pagina 220



BMI have a higher risk of developing CA after a RALPN,
and those with a higher BMI have a lower risk of devel-
oping CA after a RALPN. Finally, the patient series of this
study paired with the reports in the literature discussed
may suggest that RALPN, especially on the left side, is a
risk factor for developing the complication of postopera-
tive CA.
Urologists should be well aware of techniques to prevent
CA during a RALPN. As mentioned, an extensive renal
hilar dissection during robotic surgery may increase the
risk of CA, especially on the left side. The length and posi-
tion of the left kidney make it necessary to perform a dis-
section close to the aorta. As described, many lymph ves-
sels and major lymph trunks are concentrated along the
paraaortic region. Therefore, during dissection of the renal
vessels, care should be taken to identify and avoid, if pos-
sible, the paraaortic lymphatic channels. In addition, cau-
tion should be utilized when identifying and dissecting
any possible accessory renal vessels. Over dissection while
trying to locate such accessory vessels may result in high-
er risk of postoperative CA. Of note, with RALPN and
pure laparoscopic cases, monopolor and bipolar coagula-
tion are often used to perform dissections and achieve
lymphostasis. Therefore, it is critical to be aware of lym-
phatics and the cisterna chyli that lie in close proximity to
the aorta during left RALPN and utilize laparoscopic clip-
ping of major lymphatics around the perihilar and
retroperitoneal tissue during renal pedical dissection. This
technique may help prospectively prevent CA.
Limitations of this study should be discussed. The limi-
tations of the study included the retrospective nature
and small sample size which partially limit the signifi-
cance of the outcome assessments. A multivariate analy-
sis may validate the findings of this study. However, the
sample size is small. In addition, aside from the possible
risk factors of left sided surgery and BMI, the study was
unable to identify the exact risk factors and etiology of
CA following RALPN. Large, prospective, randomized
studies are still needed to better study the complication
of CA following RALPN and definitively characterize the
possible risk factors and etiologies. Nevertheless, this
study was able to identify the postoperative complication
of CA after RALPN which has not been widely reported
in the literature.

CONCLUSIONS
CA as a result of RALPN is a newly reported and rare post-
operative complication. As utilization of RALPN continues
to increase, urologists performing the case should be
aware of this possible complication and be adept at diag-
nosing and managing CA. A patient with a lower BMI pre-
operatively may be at a higher risk of developing postop-
erative CA. In addition, patients undergoing left sided
RALPN may have a higher risk of developing postopera-
tive CA. If there is increased drainage or milky discharge
postoperatively, the drain fluid should be sent for triglyc-
erides and other appropriate laboratory evaluation. If
drainage is consistent with lymph fluid, dietary changes
should be implemented with a low fat medium chain
triglyceride diet and/or TPN. Once drain output decreas-
es, the drain may be removed. For severe or refractory

cases, surgical intervention may be required. We suggest
that left sided retroperitoneal surgery and a lower BMI
preoperatively be considered risk factors for developing
postoperative CA, and we emphasize the importance of
urologists being able to identify and appropriately treat
this potentially unforeseeable outcome.
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