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Abstract: Chyluria, commonly seen in south Asian countries, is mainly a manifestation of
lymphatic filariasis as a result of infestation with Wuchereria bancrofti, although many other
causes can contribute. Many patients can be effectively treated with dietary modifications
and drug therapy. The most widely used drug is diethyl carbamazine. The recurrences are
common after such treatment. Such patients would benefit from sclerotherapy to obliterate
the lympatico-renal fistulae located mainly in the renal pelvicalyceal system. The commonly
used sclerosing agent is a combination of 5% povidone-iodine and 50% dextrose instilled
through a ureteric catheter. A small percentage of patients who recur after sclerotherapy
and those with systemic complications, such as hypoproteinemia and edema, might require
surgery in the form of renal hilar lymphatic disconnection. Although it is a major operation,
the success rates are >90%. Laparoscopic and robotic techniques have minimized the
morbidity related to such surgery. With the advent of the global program for eradication of
filariasis initiated by the World Health Organization, the incidence of the disease is
decreasing. Mass chemotherapy with diethyl carbamazine is the mainstay of this global
program. Many vyears after eliminating filariasis, chyluria continue to occur in such
populations, though in dwindling numbers. Future research should aim at finding more
efficacious sclerosing agents with minimal recurrences.
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Introduction

Chyluria is the presence of chyle in urine. Chyle is a milky fluid composed of lymph and
chylomicrons taken up by lymphatic vessels (lacteals), conveyed to the thoracic duct and then
drained into the subclavian vein. Normally, the lymphatic vessels do not communicate with
the urinary tract. Whenever there is an abnormal communication between these two systems,
chyle leaks into the urine. The point of leakage could occur at the kidney, ureter or bladder
level. It is an ancient disease described by Hippocrates in 400 Bc.' The Indian philosopher
Charak described it as “suklameha” in 300 Bc.

With the implementation of global programs for elimination of lymphatic filariasis by the
WHO, the epidemiology of chyluria is bound to change in the near future. Non-parasitic
causes might be seen more commonly as a result of rising numbers of nephron-sparing sur-
gery. Increasing trends in global travel and migration of populations might lead to the occa-
sional occurrence of filarial chyluria in non-endemic areas. The present review on chyluria
aims at updating the knowledge as well as discussing the potential challenges urologists
would face in the future.

Epidemiology

Chyluria is endemic in India, Bangladesh, Myanmar, Malaysia, Indonesia, China, Philippines,
Taiwan and Sri Lanka, and in some parts of Australia and Africa.> The distribution of chy-
luria corresponds to this filarial belt of the world map between the latitude of 40° north and
30° south (Fig. 1). It is rare in the West. Chyluria was seen commonly in southern parts of
Japan including Okinawa and Kyushu several decades ago.* The National Filariasis Control
Program, based on treatment with DEC, was introduced in 1962 and helped to eliminate chy-
luria from Japan in the early 1980s. Even within a country, its distribution is variable. In
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Fig. 1 Countries where chyluria is common correspond to the filarial belt of the world map.

India, chyluria is rampant in and around the Ganges river
belt, whereas in Sri Lanka it is more common in the urban-
ized coastal belt.> This is related to the increased presence
of Culex mosquitoes in those areas, which transmit the para-
site Wuchereria bancrofti. W. bancrofti is the cause of chy-
luria in 95% of cases in tropical countries.” It is transmitted
by mosquitoes of the genera Culex, Aedes and Anopheles,
though Culex is the commonest vector involved. Therefore,
lymphatic filariasis is seen both in urban as well as rural
areas.

Etiology

The etiology of chyluria could be parasitic or non-parasitic.
Parasitic causes include filariasis, cysticercosis, echinococco-
sis, malaria and ascariasis.” Out of these, filariasis is far more
common than others. In Asian countries, chyluria is almost
exclusively as a result of filariasis with W. bancrofti infesta-
tion.® Classically, filariasis can manifest as lymphedema (gen-
ital or lower limbs) and tropical pulmonary eosinophillia
(Fig. 2). Other presentations would be lymphadenitis, hydro-
cele and epididymo-orchitis. Approximately 2—10% of those
with filariasis are believed to develop chyluria.””® Usually it
occurs several years after infestation with Wuchereria. Para-
sites obliterate the lymphatics and cause impairment of the
lymphatic flow. Dilation and proliferation of lymphatics in
the lumbar and pelvic regions leads to abnormal retrograde or
collateral flow between cisterna chyli and renal lymphatics
and the renal pelvicalyceal system.” Normally renal
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Fig. 2A patient with genital lymphedema as a result of lymphatic filariasis.

lymphatics follow the renal vein, lateral aortic nodes, lumbar
trunk and cisterna chyli.

Non-parasitic causes include trauma (mainly after partial
nephrectomy), lymphatic malformations, infections (tubercu-
losis, leprosy and mycosis), tumors, radiation, pregnancy,
aorto-iliac bypass surgery, lymphangioma of kidney, and
bladder and stenoses of the thoracic duct.>'®'" The tumors
include acute myeloid leukemia and testicular malignancies.
Although chyluria should be differentiated from heavy
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proteinuria of nephrotic syndrome to avoid mismanagement,
the coexistence of the two diseases has been rarely
reported.'*-113

Chyluria is rare in the USA and Europe, as lymphatic filar-
iasis is unheard of in those regions. Occasional cases of chy-
luria seen in the USA and Europe are mainly secondary to
surgical trauma and lymphatic malformations.

Pathogenesis

The passage of intestinal lymph in the urine occurs as a result
of obstruction or dilation of the retroperitoneal lymphatics.'*
The retroperitoneal lymphatics include those draining the
intestine, pancreas and spleen, as well as those draining the
kidneys. All these ultimately drain into the cisterna chyli.
The exact mechanism of chyluria is not well established;
however, it is believed to be as a result of obstruction or
regurgitation. According to the obstructive theory, the para-
sitic infections cause obliterative lymphangitis, which leads to
opening up of collaterals leading to backflow of intestinal
chyle through alternative pathways.'> Alternatively, valvular
insufficiency of lymphatics causes regurgitation of chyle from
the cistern chyli or large intestinal lymph trunks into the renal
lymphatics, which in turn causes rupture of these lymphatic
channels into the renal pelvicalyceal system (regurgitative
theory).'®

The severity of chyluria is arbitrarily graded into three
grades for purposes of easy communication. Grade 1 is the
passage of milky urine, whereas grade 2 is the presence of
clots. Hematochyluria is considered as grade 3.!” However,
some others believe that a mild degree of hematuria alone is
not a predictor of worse severity and poor prognosis. Hence,
they classify the presence of hematuria as grade II, and hav-
ing clots as grade III.'® The number of calyces of the renal
pelvicalyceal system involved at retrograde pyelography can
be incorporated into the classification.! Involvement of one
calyx is considered as mild, whereas two or more is taken as
a moderate degree. A severe degree is involvement of all
calyces with or without the upper ureter.

There is some evidence that chyluria cause immunological
incompetence, as evidenced by a reduction in peripheral
T lymphocytes and an even higher incidence of malignan-
cies.*

Clinical features

Excretion of milky or cloudy urine is the principal clinical
feature (Fig. 3). Flank pain resembling ureteric colic due to
ureteral clots and difficulty in passing urine due to bladder
clots occurs in severe cases.'” Chyluria is a rare cause of
acute urinary retention.?’ Symptoms are prominent after a
fatty meal. Sometimes there can be associated with hematuria
(hematochyluria). Severe cases can develop malnutrition,
hypoproteinemia, immunodysfunction and hypercoagulabil-
ity.> Chyluria has an unpredictable clinical course with peri-
ods of remission. Spontaneous remission can occur in
approximately 50% of patients.?! Although filariasis is the
commonest cause of chyluria in tropical countries, most of
them do not show any other stigmata of filariasis. However,
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Fig. 3 A sample of milky urine from a patient with chyluria.

in one study, 46% of those with chyluria had complications
related to the genitourinary tract.* In one study, epididymo-
orchitis was seen in 19% of the patients with chyluria.?* This
inconsistency might be due to the difficulty in attributing the
causality of certain conditions to filariasis. Most studies show
a male preponderance, though few report involvement of
more females than males.''®2*? The majority of patients
with chyluria are aged between 15 and 30 years.?* Interest-
ingly, the disease involves the left side of the urinary tract,
commonly in approximately 71% of patients.”? In 5% of
patients, there is bilateral involvement.

Sometimes chyluria can be mistaken for proteinuria of
nephrotic syndrome.'®**?* Hypocholesterolemia is a charac-
teristic feature of chyluria, and helps to differentiate it from
proteinuria of nephrotic syndrome, where hypercholes-
terolemia is a feature.”® This differentiation is critical to avoid
unnecessary renal biopsy in patients with heavy proteinuria
as a result of chyluria rather than nephrotic syndrome. There
are many instances where this has led to unnecessary morbid-
ity. In cases of non-parasitic chyluria, clinical features of the
primary illness would be apparent.

Diagnosis

The differential diagnoses of milky urine include phospha-
turia, gross pyuria and passage of caseous urine in renal
tuberculosis. Turbidity of phosphaturia clears with 10% acetic
acid.
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Chyluria can be confirmed by a Sudan III test to identify
fat globules in the urine. This is a simple and non-expensive
test. As this test is not requested commonly, it might be use-
ful to inform the laboratory early to ensure the proper proce-
dure is adhered to. Adding ether to a urine sample is a
simple bedside test that can be used to diagnose chyluria.?'
Ether will make the turbidity of chylous urine disappear, as it
dissolves fat globules in chylous urine. A fatty meal ingested
before the test will increase the yield of the results. A meal
containing Sudan III-mixed butter taken 4-6 h before might
produce red colored urine in the presence of chyle. The esti-
mation of the urine triglyceride level after a fatty meal is
highly specific for chyluria, and is a good way of assessing
the response to treatment in a semiquantitative manner.*'® A
urine triglyceride level >15 mg/dL is indicative of chyluria.'®

Cystoscopy might reveal milky urine spurting from the
ureteric orifice of the affected side. Rarely, chylous efflux
might be from the bladder or even posterior urethra.! Uretero-
scopy, magnetic resonance imaging urogram and lym-
phoscintigram would help to locate the site, though it is not
essential for treatment. Magnetic resonance imaging would
show the clusters of dilated lymphatic channels.® Lymphan-
giography can show the site, caliber and number of fistulous
communications, but is rarely used nowadays, as it is inva-
sive, time-consuming and technically demanding. Lym-
phoscintigraphy is much less invasive, and uses Tc-99m
diethylenetriamine pentaacetic acid radionucleotides to delin-
eate lymphourinary fistulas.'* It is the investigation of choice
if one wants to identify the exact site, side and extent of the
chylous leak. Retrograde pyelography is not specific enough,
as contrast leakage can be seen in normal individuals too.
Many believe these tests aimed at identifying the leaking site
are not cost effective, and would not alter the course of treat-
ment.” Identification of the leaking side at cystoscopy before
endoscopic sclerotherapy would be sufficient for effective
treatment in most cases.

Wuchereria bancrofti shows nocturnal periodicity. There-
fore, blood smears and urine should be examined for microfi-
lariae  between 22.00 hours and 04.00 hours. In a
retrospective study from India, microfilariae were identified
in the blood smears of 9% of patients, and in the urine of
11% of patients with chyluria.27 Filarial serology is not very
useful because of its low specificity in endemic areas, as filar-
ial immunoglobulin G antibodies are positive in 3% of the
population in such areas.”’ Filarial antigen test using the
enzyme-linked  immunosorbent  assay  technique  or
immunochromatographic card test are useful for a more
specific diagnosis.”® A blood count can show eosinophilia, as
in many other parasitic infestations. Recently, in technologi-
cally advanced settings, filarial DNA of the adult worms in
the blood or lymphatic system has been used to make a diag-

nosis.”’

Treatment
Dietary modifications

The reduction of triglycerides in the diet minimizes the pro-
duction of chylomicrons, and hence reduces the chyluria.
Medium chain triglycerides are absorbed directly into blood
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vessels in the intestinal villi, and hence do not contribute to
chylomicrons and chyluria. This could be a reason for the
changing severity of chyluria seen in different countries with
different dietary habits. Hence, populations that consume
coconut milk for cooking, which is rich in medium chain
triglycerides (<12 carbon atoms), will have less severe chy-
luria compared with those who consume ghee as the cooking
medium. This could be why chyluria is much less severe in
Sri Lanka, where coconut milk is used widely compared with
northern India, where ghee is the cooking medium. Replacing
long chain fatty acids with medium chain fatty acids in the
diet reduces the severity promptly. There might be a place
for total parenteral nutrition to provide absolute enteric rest in
intractable chyluria.'

The restriction of fat might precipitate malnutrition in com-
munities with poor socioeconomic conditions where filariasis
is generally common and sources of medium chain triglyc-
erides might be more expensive, leading to poor compli-
ance.'® Data related to the optimum period of dietary
modifications required is sparse. Most recommend dietary
modifications as an adjunct to drug therapy. Therefore, the
success rate of dietary modifications alone is not well estab-
lished. Avoiding exertion of the body, and binders to increase
the abdominal pressure on lymphatics are beneficial to reduc-
ing the severity of chyluria.

Drug therapy

Most cases of chyluria as a result of filariasis respond to
treatment with DEC 6 mg/kg/day for 21 days, and DEC is
the most commonly used drug. The alternative drugs are
albendazole 400 mg/day for 14 days, and ivermectin 6—
12 mg as a single dose and repeated after 3 weeks.! Doxycy-
cline also has been tried with success in situations where
response to DEC has been poor.”**° Longer and repeated
courses of treatment might be required before symptoms dis-
appear in some cases. DEC acts against the larval stage of
the parasite, known as microfilaria. It makes the microflariae
susceptible to phagocytes. The adverse effects of DEC are
proportionate to the microfilaremic burden, and in severe
cases an acute febrile reaction might occur. Hence, DEC can
be combined with an antihistamine agent to minimize such
adverse events. The success rate of dietary and drug therapy
is approximately 60%.%> Treatment with DEC can be
repeated after 6-8 weeks if the response to the initial course
is poor. Those who do not improve with two to three courses
of drug therapy will require invasive procedures — endoscopic
sclerotherapy or renal pedicle lymphatic disconnection. Use
of ACE inhibitors in the treatment has been described, but
has not been proved to be successful subsequently.'®

Endoscopic sclerotherapy

In most cases of chyluria, the abnormal lympho-urinary con-
nections are located in the renal pelvicalyceal system. Instilla-
tion of sclerosing agents into the pelvicalyceal system blocks
the channels by inflammatory edema initially, and by fibrosis
later. Agents that have been used for endoscopic sclerother-
apy are 0.1-0.5% silver nitrate solution, 0.2-5% povidone-
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iodine, 50% dextrose, 3% hypertonic saline, 10-25% potas-
sium iodide and contrast media used in radiology.">'” Some
claim superior efficacy with a combination of the sclerosing
agents; for example, povidone-iodine and dextrose.’'

The volume of the pelvicalyceal system is approximately
8 mL. Hence, approximately 8—10 mL of the sclerosing agent
is instilled into the affected renal pelvis through a ureteric
catheter of 5-6-Fr caliber, and then drained off.>** The suc-
cess rate is approximately 80%, and the procedure can be
repeated to increase the success rate. There is no consensus
on when and how often should it be repeated. However,
many urologists would try at least three attempts before aban-
doning the procedure and embark on more invasive options.
One study found that 3-day, 8-hourly instillation was more
convenient to the patient than weekly instillation of silver
nitrate solution for 6 weeks.>* Here, the ureteric catheter is
kept in place anchored to a Foley urethral catheter, and every
8 h the patient is tilted to a 15° head low position before a
sclerosant is instilled. The affected side is determined by
observation of the ureteric orifice for chylous efflux during
cystoscopy. It can take approximately 15 min for it to be
apparent. Pressure on the kidney might expedite the chylous
efflux. When there is bilateral involvement, a gap of at least
2 months is recommended between the two sessions.’

As brand preparations of ready to use silver nitrate are not
available, supply of sterile solutions of sclerosing agents could
be a practical problem and might need special requests. In prepa-
ration of such solutions, it is important to ensure that the exact
percentage and strength is maintained during the process. Inad-
vertent use of excessive strength solutions might cause deleteri-
ous side-effects, such as acute necrotizing ureteritis, which
could even be fatal.>>” The need for freshly prepared solution
on every occasion and storing in a dark bottle to avoid exposure
to sunlight have made silver nitrate a less popular sclerosant.

Povidone-iodine has become a popular agent at present, as
it is easily available, water soluble, less reactive, cheap and
stable at room temperature. Mixing 2 mL of 5% povidone-
iodine with 8 mL of sterile water will produce the required
fresh solution suitable for sclerotherapy. A mixture of 5%
povidone-iodine and 50% dextrose has been used effectively
and safely over a long period of time with a 6-month cure
rate of 90%.% This combination has recently become the most
widely used sclerosing solution.

Those who develop recurrences within a short period of time
will have a poor response to repeat sclerotherapy too.>> The
common adverse effects of sclerotherapy are transient, and
include nausea, vomiting, flank pain and hematuria. Chyluria
has been successfully treated with endoscopic coagulation of
leak points, but is not widely used, as it is technically demand-
ing and time-consuming.®® Those who develop urinary reten-
tion as a result of chylous clots would require bladder washouts.

Surgical treatment

Occasionally, patients with refractory chyluria who do not
respond to the aforementioned measures, especially those
with systemic complications, such as extensive weight loss,
hypoproteinemia and edema, recurrent clot retention, and
immunodeficiency, require surgical intervention."? The
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surgical procedures for chyluria aim at disconnection of lym-
phatics to the kidney and ureter or creating a lymphovenous
anastomosis. The lymphatic  disconnection includes
nephrolympholysis, hilar  stripping, ureterolympholysis,
fasciectomy and nephropexy.

Nephrolympholysis includes separation of the kidney from
the surrounding perirenal fat. Skeletonization of the renal pedi-
cle vessels, and ligation and division of ensuing lymphatics
constitute hilar stripping. Dissection of the ureter away from
periureteric tissues to disconnect lymphatics is uretrolympholy-
sis. It can be carried out for 3—5 cm of the upper ureter or up to
iliac vessels initially, and then the response can be assessed. If
the leak continues and occurs from the lower parts of the ureter,
it should be completed later. Fasciectomy is removal of the sep-
arated perirenal fat and tissues. The mobilized and isolated kid-
ney by the aforementioned measures is anchored to the psoas
muscle to avoid torsion in nephropexy. Many would not
embark on all five steps. The aforementioned procedures can
be carried out as open procedures or by laparoscopy. Laparo-
scopic surgery has the advantages of magnified view, minimal
morbidity, shorter hospital stay and better cosmesis. Recently,
robotic surgery has been used as an adjunct to improve the out-
come.'? Although renal hilar lymphatic disconnection surgery
is a major operation, it has the best outcome in terms of cure
with success rates >90%.

Autotransplantation is another way of achieving lymphatic
disconnection. Nephrectomy is no longer considered an
option in treatment of chyluria unless the kidney is non-func-
tioning or damaged after other interventions.

Lymphovenous anastomosis aims at reducing the intralym-
phatic pressure, which is believed to cause chyluria. The lym-
phatics are of thin caliber, and the procedure requires
microsurgical instruments. It can be done retroperitoneally at
the renal hilar level by anastomosing a hilar lymphatic to the
gonadal vein, in the inguinal region or in the dorsum of the
foot.**** A less technically demanding alternative is to anas-
tomose the inguinal lymph node to a tributary of the adjacent
saphenous vein.** The success rates of these procedures are
approximately 50%.

Chyluria secondary to partial nephrectomy resolves with
time.** In the interim period, the dietary measures mentioned
above might be useful. Early invasive interventions might
cause further morbidity, and patience will pay off ultimately.
Chyluria after radical nephrectomy is rarer than after partial
nephrectomy, and can be treated with injection of cyanoacry-
late glue.*’ Post-traumatic chyluria as a result of lymphorenal
fistula has been treated with somatostatin or octreotide ther-
apy with success.***’ In other instances of chyluria, where
there is an identifiable cause, the correction of the underlying
etiological factor would help to resolve the chyluria.

Prognosis

Most patients with chyluria respond to treatment and have a
good prognosis (Table 1). The long-term cure rate is highest
after renal hilar lymphatic disconnection surgery, which is
>90%. Endoscopic sclerotherapy has success rates reaching
80%, though recurrences occur.”>** Drug and dietary mea-
sures have a lower success rate of approximately 50-60%.
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Table 1 Outcome of different therapeutic interventions
Intervention Success rate (%) Recurrence rate (%)
Drug therapy and dietary 50-60 40-501

measures
Endoscopic sclerotherapy 80 10-40%
Lymphovenous anastomosis 50 -
Renal hilar lymphatic dissection 90-100 0-10

TThese interventions can be easily repeated to treat recurrences.

However, the latter two therapeutic options can be repeated
with ease. Those who have had previously failed treatment
and high urinary triglyceride levels are more likely to have a
poor response to treatment. Duration of the disease is not a
risk factor for failure with drug treatment.'® Extreme cases of
heavy chyluria can lead to severe malnutrition, hypoproteine-
mia and even death. This phenomenon is rare. Those with an
underlying serious cause might develop morbidity related to
the cause rather than chyluria.

Prevention

Elimination of bancroftian filariasis is associated with a
reduction of incidence of chyluria, as seen in some countries,
such as Japan. The reduction of chyluria incidence becomes
evident after a latent period of several years. Traditionally,
control of filariasis was achieved by improving environmental
cleanliness, thereby eliminating breeding sites of the Culex
mosquitoes. In recent years, mass chemoprophylaxis has been
found to be effective in endemic areas by reducing the reser-
voir of the parasite. This is achieved by administering a sin-
gle dose of DEC 6 mg/kg with or without albendazole
400 mg. It has been found that a single dose of DEC alone is
as good as a combination of DEC and albendazole.*® The
target is to provide chemoprophylaxis cover to 90% of the
vulnerable population.*’

Lymphatic filariasis, which was endemic in 81 countries by
the turn of the new millennium, was a neglected disease in the
developing world, until it was recognized as the leading cause
of physical disability worldwide.’>>' Hence, in 2000, the
WHO started a global eradication campaign to eliminate filari-
asis. In Sri Lanka, five rounds of DEC and albendazole were
given from 2002 to 2006, and this helped Sri Lanka to receive
filariasis elimination status by the WHO in 2016.>>

Conclusion

The necessity for major surgery to treat chyluria might
become less in the future due to changes expected in the eti-
ology and epidemiology of chyluria after lymphatic filariasis
elimination programs and increasing international travel. New
research should be aimed at identifying more efficient scle-
rosing agents to treat chyluria with lower recurrence rates.
Chyluria will be encountered by urologists for a few decades
to come, even after elimination of lymphatic filariasis, and
those working in the filarial endemic regions should be aware
of the new developments related to it.
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