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Background: Chyluria is a rare disease in which chylous is excreted in the urine. Currently, management of
chyluria includes conservative treatments and surgical measures. This study aimed to report our experience
in treating non-parasitic chyluria with retroperitoneal laparoscopic ligation of the renal lymphatic vessels.
Methods: Data from 52 patients who underwent retroperitoneoscopic ligation of the renal lymphatic
vessels for non-parasitic chyluria between December 2009 and May 2022 were reviewed. After general
anesthesia, the patients were passively placed in the healthy lateral decubitus position and underwent
three-port retroperitoneal laparoscopy. Detailed medical data, including demographic characteristics,
intraoperative outcomes, postoperative data, and complications, were reviewed.

Results: Fifty-two patients received surgery treatment at our institution. The mean disease course was
89.3 months. The mean age was 58.8 years, with females accounting for 57.7% (30/52); the majority of
patients (33/52) had the laterality of chyluria on the left and 9 (17.3%) had a history of previous thoracic or
abdominal surgery. Compared with the urine and blood data before the operation and on the first day after
the operation, urinary protein, urinary tract infection, urinary red blood cells, hemoglobin, albumin, and
serum total protein significantly improved 3 months after the operation. However, there were no significant
differences in blood creatinine and blood urea nitrogen levels among the three groups. The mean surgery
time was about 110.0 minutes, and the estimated total blood loss was 81.2 mL. The postoperative drainage
volume was 229.9 mL. The average time to start a liquid diet and to be out of bed were 1.5 and 1.9 days,
respectively. Transient postoperative gross hematuria occurred in eight patients, and complications occurred
in five patients after surgery. The mean length of hospitalization was 6.6 days. The follow-up duration
ranged from 3 to 152 months, and except for three patients who did not respond to treatment, the remaining
patients had no recurrence and did not require reoperation.

Conclusions: Our long-term follow-up results showed that renal pedicle lymphatic ligation via
retroperitoneal laparoscopic surgery is an effective, safe, and reliable surgical option for patients with non-

parasitic chyluria.
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Introduction

Chyluria is caused by chylous fluid entering the urinary
tract. The appearance of chyluria often results in milky-
white urine, which differs from that of normal urine. If it
contains more blood, it is called chylous hematuria, which
can cause intrinsic ureteral obstruction and symptoms
related to nutritional deficiency. The precise etiology of
chyluria is not fully understood, but it can be divided into
non-parasitic and parasitic types. Non-parasitic chyluria
is often caused by lymphatic malformations, malignant
thoracic and abdominal tumors, tuberculosis, abdominal
trauma, idiopathic causes, and so forth (1-4). Although
previous studies have found that 90% of patients with
chyluria have lymphatic filariasis (5,6), the number of
patients with parasitic chyluria has been significantly
reduced owing to continuous economic development and
national prevention and control of parasites (7,8). However,
the incidence of nonparasitic chyluria appears to be
increasing because of the current high incidence of thoracic
and abdominal tumors.

The main symptoms of non-parasitic chyluria are milky

Highlight box

Key findings

e Retroperitoneal laparoscopic renal pedicle lymphatic ligation is an
effective, safe, and reliable surgical option for patients with non-
parasitic chyluria.

What is known and what is new?

e Retroperitoneal laparoscopic renal pedicle lymphatic disconnection
is one of surgical treatment strategy for chyluria.

e This study is the longest follow-up study to evaluate the safety and
efficacy of retroperitoneal laparoscopic renal pedicle lymphatic
ligation for the treatment of non-parasitic chyluria.

What is the implication, and what should change now?

e The finding of demonstrate high potential of retroperitoneal
laparoscopic renal pedicle lymphatic ligation as a first line
treatment in patients with non-parasitic chyluria.

e Increased the exploration of the etiology of non-parasitic chyluria

to ensure the effectiveness of surgical treatment.
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white urine, flank pain and macro/micro-hematuria, which
can lead to a massive loss of fat bodies and protein in the
urine, resulting in anemia, systemic fatigue, body weight
loss, hypoalbuminemia, autoimmune diseases, etc. (6).
Furthermore, in some cases, fatty meals and exercise, can
even aggravate the patient’s symptom (9,10). Currently,
management of chyluria consists of conservative treatments
and surgical measures. Conservative treatments, including
bed rest, low-fat diet, high-intensity focused ultrasound
(HIFU), and oral medication, can be used for mild chyluria
(5,10,11). Surgical treatment includes a variety of surgical
methods, such as sclerotherapy with silver nitrate or
povidone-iodine (12,13), nephrectomy, and renal pedicle
lymphatic ligation. With the continuous development of
minimally invasive methods in urology, multiple reports
have described retroperitoneal laparoscopic renal pedicle
lymphatic disconnection as the most effective treatment
strategy for chyluria (4). The remaining lymphatic
vessels can be carefully identified and ligated under
clear laparoscopic magnification and clipped to prevent
postoperative recurrence or lymphatic fistulas. However,
there have been few long-term follow-up studies on this
technique in the management of non-parasitic chyluria.

In this study, we record our surgical procedures in detail
and report our 12 years of experience with this surgical
method for the treating non-parasitic chyluria. To our
knowledge, this is the longest follow-up study to evaluate
the safety and efficacy of retroperitoneal laparoscopic
renal pedicle lymphatic ligation for the treatment of non-
parasitic chyluria. We present this article in accordance with
the TREND reporting checklist (available at https://tau.
amegroups.com/article/view/10.21037/tau-23-287/rc).

Methods
Patients

From December 2009 to May 2022, we collected data
on 59 patients who were diagnosed with non-parasitic
chyluria preoperatively, of whom seven patients refused
surgery due to the surgical risks; the remaining 52 patients

Transl Androl Urol 2023;12(10):1511-1517 | https://dx.doi.org/10.21037/tau-23-287


javascript:;
https://tau.amegroups.com/article/view/10.21037/tau-23-287/rc
https://tau.amegroups.com/article/view/10.21037/tau-23-287/rc
javascript:;

Translational Andrology and Urology, Vol 12, No 10 October 2023

Table 1 Characteristics of patients

Characteristics Values
Gender (M/F) 22/30
Mean age (years) 58.8+9.36
BMI (kg/m?) 21.8+2.5
Side of lesion (L/R) 33/19
History of chronic diseases 7 (13.5)
Previous thoracic and abdominal surgical history 9(17.3)
Disease course (months) 89.3+136.1
Clinical symptoms

Milky white urine 20 (38.5)

Chyluria with gross hematuria 10 (19.2)

Chyluria with microscopic hematuria 22 (42.3)

Data are presented as n, mean + SD, or n (%). M, male; F,
female; BMI, body mass index; L, left; R, right; SD, standard
deviation.

underwent retroperitoneal laparoscopic ligation of the renal
lymphatic vessels, which was performed by three groups of
experienced surgeons at our institution. We retrospectively
reviewed the patients’ medical data. All patients underwent
preoperative cystoscopye, chyle urine examination, and
computed tomography (CT) to evaluate the laterality of the
chyluria. Cystoscopy revealed that chyluria spurting from
the ureteral orifice of the diseased side, and urine chyle
test results were positive in all patients. Moreover, CT
examination results ruled out other diseases of the urinary
system. The clinical data of the patients are summarized in
Table 1.

During the follow-up, all patients underwent routine
urinalysis, and urine examination for chyle every 3 months
to observe chyluria recurrence during the first year in the
outpatient department. Thereafter, telephone follow-ups
were performed twice a year. Other means of examination,
including cystoscopye, urinary ultrasonography, and CT,
were performed whenever necessary during follow-up.
Surgical success was evaluated based on the resolution of
chyluria and alleviation of symptoms.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the Ethics Committee of Xiangya Hospital,
Central South University (No. 202208195), and informed
consent was obtained from all patients.
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Operative technique

Endotracheal intubation was performed following general
anesthesia, and patients were passively placed in the lateral
decubitus position (surgical side up) with slight table flexion.
The surgical procedures were as follows: first, the surgical
area was disinfected, an arcuate incision of approximately
2 cm was made below the 12th rib in the posterior region,
and the muscular layer and lumbodorsal fascia were bluntly
divided directly with vascular forceps. The retroperitoneal
space was bluntly separated using an index finger. Trocars
of 10 and 5 mm were then inserted 2 cm above the superior
margin of the iliac crest at the midaxillary line and below
the costal margin at the anterior axillary line, respectively.
Pneumoretroperitoneum was established using carbon
dioxide to maintain a pressure of approximately 12—
14 mmHg.

After minimally invasive working access was established,
we carefully dissected the retroperitoneal fat and adjacent
tissues outside the Gerota’s fascia to create a larger
working space. After that, the fascia of Gerota was incised
longitudinally close to the dorsal side. First, the adipose
capsule of the kidney was bluntly or sharply separated from
the renal parenchymal surface using an ultrasonic scalpel,
and the lower, upper, and anterior surfaces near the hilum
were stripped and ligated. Second, the lymphatic vessels
and adipose tissue from the upper ureter approximately
4 cm to around the renal pelvis were dissected and ligated
by using clips. Third, the lymphatic vessels surrounding
the renal vessels (renal artery and vein) were isolated
and ligated anatomically by using clips. Detailed ligation
procedures for the hilar lymphatic vessels have been
described previously by in Zhang et al. (14). Subsequently,
a few drops of methylene were added to the hilum of the
renal tissue to observe if there were any residual lymphatic
vessels existing. Finally, the upper polar renal capsule was
fixed with non-absorbable sutures to prevent nephroptosis
and renal vascular torsion. A retroperitoneal drainage tube
was placed after complete examination of the wound. The
brief ligation procedure can be seen in Figure S1. And
the Figure S1 was created using figdraw (permission ID:
RRT'SOaacch).

The drainage tube was removed when the drainage fluid
volume was less than 50 mL per day for 2 consecutive days.
The Foley urethral catheter was removed 1-3 days after the
surgery. A chyle urine examination was performed at 3 days
postoperatively.
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Table 2 Preoperative and postoperative urine and blood data

Variable Preoperative Postoperative Three months after P value

(#1) day 1 (#2) surgery (#3) #1vs. #3 #2 vs. #3
Urine protein (negative/positive) 6/46 25/27 <0.0001 -
Urine leukocyte (negative/positive) 35/17 47/5 0.004 -
Urine erythrocyte (negative/positive) 20/32 47/5 <0.0001 -
Hemoglobin (g/L) 129.3+15.2 119.3+14.8 136.7+12.6 0.02 <0.0001
Albumin (g/L) 34.5+5.4 31.3+3.9 43.5+6.0 <0.001 <0.001
Total protein (g/L) 57.2+7.7 53.2+6.3 64.4+6.6 <0.001 <0.001
Blood creatinine (umol/L) 73.7+16.6 74.3+19.7 74.9+15.6 0.94 0.98
Blood urea nitrogen (mmol/L) 5114 4.5+1.3 4.7£1.2 0.36 0.62

Data are presented as n or mean + standard deviation.

Statistical analysis

Clinical results are presented as the number of participants
(n) or percentage (%) and mean = standard deviation.
To test the surgical outcomes of the preoperative and
postoperative urine and blood data, a one-way analysis
of variance (ANOVA) was performed. We set P<0.05
as statistical significance. Data were analyzed using the
Statistical Package for the Social Sciences 24.0 (SPSS,
Chicago, IL, USA).

Results

During the 12-year follow-up, 52 patients (male: female,
22:30) underwent surgery for non-parasitic chyluria in our
hospital. The characteristics of patients are summarized in
Table 1. The mean age was 58.8 years (range, 22-79 years),
and body mass index (BMI) was about 21.8+2.5 kg/m’. In
terms of preoperative examination, all patients underwent
serological examination of filariasis, cystoscope, urine
examination for chyle, and CT before the operation. The
average time from the onset of symptoms to hospitalization
was 89.3£136.1 months. Milky-white urine and/or
concomitant hematuria were the most common clinical
symptoms. In our study, the clinical manifestations of milky-
white urine/non-parasitic chyluria with gross hematuria/
non-parasitic chyluria with microscopic hematuria were
observed in 20 (38.5%), 10 (19.2%), and 22 (42.3%)
patients, respectively. Moreover, non-parasitic chyluria
was found more frequently on the left (63.5%, 33/52) than
on the right (36.5%, 19/52). Seven (13.5%) patients had a
history of chronic disease (such as hypertension, diabetes,
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and tuberculosis), and 9 (17.3%) patients had a history of
thoracic and abdominal surgeries.

The preoperative and postoperative urine and blood
data are summarized in 7able 2. The leukocyte, erythrocyte
and protein levels in the urine reexamined 3 months after
surgery were significantly relieved compared with those
before surgery, with statistical significance between the two
groups. Furthermore, serum hemoglobin, albumin, and
total protein were significantly higher at 3 months after
surgery than before surgery or on the day after surgery, and
the differences between the two groups were statistically
significant (preoperative vs. 3 months after surgery;
postoperative day 1 vs. 3 months after surgery). Hence,
surgical treatment can significantly improve anemia and
nutritional status in patients with non-parasitic chyluria.
However, our study found that non-parasitic chyluria caused
little damage to kidney function and that most patients’
kidney function was within the normal range. There were
no significant differences in the serum creatinine and urea
nitrogen levels preoperatively, on postoperative day 1, or 3
months after discharge.

As shown in Table 3, the mean operative time was
110.0 minutes, the estimated blood loss related to the
operation was 81.2 mL, the postoperative drainage
volume was 229.9 mL, and average time to begin a liquid
diet and be out of bed was 1.5 and 1.9 days, respectively.
Furthermore, none of the patients required intra- or
postoperative blood transfusions. In addition, eight
patients had transient gross hematuria postoperatively,
which disappeared after conservative treatment. Five
patients (9.6%, 5/52) had postoperative complications,
including fever (3.8%, 2/52), ureteral injury (1.9%, 1/52),
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Table 3 Postoperative data

Variable Values
Operative time (minutes) 110.0+£28.3
Time to liquid diet (days) 1.5+0.7
Time to out of bed (days) 1.9+1.0
Postoperative drainage volume (mL) 229.9+277.1
Estimated blood loss (mL) 81.2+49.0
Postoperative gross hematuria 8 (15.4)
Postoperative complications 5(9.6)
Length of hospitalization (days) 6.6+2.6
Chyluria test at 3 months after surgery (positive) 3(5.8)
Follow-up period (months) 75.4+42.6

Data are presented as mean = SD, or n (%). SD, standard
deviation.

and abdominal distension and vomiting (3.8%, 2/52). The
fever in the two patients improved and no septic shock
occurred after symptomatic supportive treatment and
regular antibiotic therapy. One patient with intraoperative
ureteral injury showed improvement after ureteral
stent implantation. The other two patients experienced
abdominal distension and vomiting, which all recovered
with symptomatic anti-vomiting and stomach-protecting
treatment and prolonged their length of hospitalization.
The average length of hospital stay was approximately 6.6
days and the mean follow-up time was about 75.4 months
(range, 3-152 months, the median follow-up time was about
78 months). In terms of the recovery of chyluria, we
performed a chyluria test 3 months after surgery, and found
that the symptoms of chyluria were relieved in all patients
except three; no recurrence of chyluria was found during
the long-term follow-up by telephone.

Discussion

Chyluria is a rare condition in which chyle is excreted in the
urine (13). Chyluria is often caused by pathological changes
in lymphatic system dynamics, such as filarial infection,
abdominal or retroperitoneal tumors, tuberculosis, and
trauma (15), which eventually lead to an increase in
lymphatic pressure, and consequently, the formation of
chyle in the urine due to the abnormal communication
of a fistula between the lymphatic vessels and the tract of
urinary (3,16). Due to a large loss of protein and fat in the
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urine, non-parasitic chyluria patients often present with
hypoproteinemia, malabsorption, general fatigue, and
weight loss. In addition, some patients may experience
ipsilateral flank pain, frequent urination, urinary tract
infection, and urinary retention symptoms (15,17,18).
Up to now, targeted treatments for chyluria mainly
include conservative treatments and surgery. Conservative
treatment, including diet control and HIFU ablation
therapy, is mainly suitable for patients with mild chyluria
symptoms (5). However, conservative treatment may
aggravate the symptoms of chyluria, and HIFU thermal
injury may damage the ureter, renal vessels and other
adjacent organs (19,20). Based on these thermal injury
related complications, surgery is often recommended for
non-parasitic chyluria patients who do not respond to
conservative dietary treatments. Although retroperitoneal
laparoscopic renal pedicle lymphatic ligation is considered
the most effective surgical treatment for chyluria (21), very
few case series and reports in the literature have shown
the long-term follow-up of surgical outcomes, especially
in patients with non-parasitic chyluria. Therefore, we
recorded the clinical presentation, diagnosis, preoperative
and postoperative urine and blood data, surgical outcomes,
and long-term follow-up outcomes of this surgical method
in detail. We believe that this study comprises the largest
number of patients for whom this technique was used to
manage non-parasitic chyluria, with the longest follow-up.
Similar to the description in the literature (6), we also
found that there was no significant sex difference in non-
parasitic chyluria patients, and that most of the patients in
our study had a lateral occurrence on the left. The BMI,
disease course, and average age of non-parasitic chyluria
patients were approximately 21.8 kg/m’, 89.3 months,
and 58.8 years old, respectively, which are similar to that
reported in the literature (14). Moreover, our results
showed that approximately 32.7% (17/52) of patients had
a urinary tract infection, and approximately 61.5% (32/52)
of non-parasitic chyluria patients had microscopic or gross
hematuria before surgery. According to the preoperative
hemoglobin and albumin data, most non-parasitic chyluria
patients were mildly malnourished in our study. Irrespective
of urinary tract infection, hematuria, hemoglobin, and
albumin expression levels significantly improved 3 months
after surgery. Furthermore, the serum creatinine and urea
nitrogen levels before surgery, on day 1 after the operation,
and 3 months after the operation were in the normal
range. And there was no statistically significant difference
in renal function over time. Owing to the retroperitoneal
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approach, the relevant postoperative data including
operation time, bleeding, gastrointestinal recovery time,
and postoperative drainage volume, were similar to those
of common retroperitoneal laparoscopic surgeries, with
no significant differences (22,23). However, renal pedicle
lymphatic ligation, the most recognized surgical method for
the treatment of chyluria, requires thorough ligation of the
lymphatic vessels. It is a delicate and complex laparoscopic
procedure that requires highly proficient surgeons.
Although the occurrence of postoperative complications,
such as fever, gastrointestinal flatulence and other common
postoperative complications, was rare in our study, injury to
the ureter occurred in one patient; therefore, we should be
very careful when performing lymphatic vessel separation
and ligation at the renal hilum.

To our knowledge, retroperitoneal laparoscopic renal
pedicle lymphatic ligation is a minimally invasive surgical
technique that has been applied in the management of
non-parasitic chyluria for a long time. However, because
the incidence of non-parasitic chyluria is low, most studies
are case reports, and there is a lack of long-term follow-
up results with a large sample size. Therefore, for the first
time, we report the largest single-institution experience
using this technique for the treatment of non-parasitic
chyluria. During the long-term follow-up, the prognosis
was good. Chyluria symptoms were completely relieved
in 94.2% (49/52) of the patients 3 months after surgery,
and no chyluria recurrence occurred during the long-term
follow-up period. In addition, the other three patients who
did not respond to the surgery and the long-term follow-
up of the chyluria test were still positive without significant
remission. We recommend the use of a urine chyluria test
for at least 6 months to 1 year after surgery in all patients.
Long-term close monitoring results show that recurrence is
less likely.

Our study had some limitations. First, as this was a
retrospective study, there was some incomplete data, such
as a lack of preoperative and postoperative blood lipid data
profiles and detailed nutritional status assessment. Second,
in terms of the diagnosis of disease etiology, there are still
obvious deficiencies in the exploration of the accurate
etiology of non-parasitic chyluria in our study, which may
also be the cause of poor surgical treatment. Finally, the
complex anatomy of the renal pedicle and the complete
lymphatic ligation process may damage the renal arteries,
veins, and ureters, which limits its widespread application,
especially in primary hospitals.

© Translational Andrology and Urology. All rights reserved.

Conclusions

According to our study findings, the retroperitoneal
laparoscopic renal pedicle lymphatic ligation technique can
be successfully performed in patients with non-parasitic
chyluria and achieve good outcomes. This technique also
has all the advantages of minimally invasive surgery, such as
shorter operative time, less blood loss, and rapid recovery.
In conclusion, because this technique is an effective, safe,
and reliable surgical choice, we recommend it as the first
treatment option for patients with non-parasitic chyluria.
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Figure S1 A brief procedure for ligature. After the fascia of Gerota was incised longitudinally close to the dorsal side, the adipose capsule
of the kidney was separated from the lower, upper, and anterior surfaces near the hilum. The lymphatic vessels and adipose tissue from the
upper ureter approximately 4 cm to around the renal pelvis were dissected and ligated (@). And then the lymphatic vessels surrounding

the renal vessels (renal artery and vein) were isolated and ligated (@). The original figure was created using figdraw (www.figdraw.com)
(permission ID: RRT'SOaacch).

© Translational Andrology and Urology. All rights reserved. https://dx.doi.org/10.21037/tau-23-287



