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phaticopelvic fistulization, skipping of lymphatic chain, pa
tency of thoracic duct and abnormal leg lymphatics (1â€”3).
However, it requires tedious cannulation of lymphatics, is
invasive and is not readily reproducible. It also can result in
local tissue necrosis, fat embolism to the lungs, hypersensitivity
reaction and exacerbation of lymphedema by the contrast
material (4). Lymphoscintigraphy using 99mTc@sulfurmicrocol
bid, antimony sulfide colloid, stannous phytate, rhenium sulfur
colloid, human serum albumin or dextran delineates the pattern
of lymphatic drainage, is fast and nontraumatic and has no
known side effects (5â€”6). Use of lymphoscintigraphy in inves
tigating chyluna, chyloperitoneum and chylothorax has been
limited to a few case reports (7â€”13). We retrospectively
analyzed lymphoscintigraphic studies to determine their effi
cacy in the investigation of chyluria, chyloperitoneum and
chylothorax.

MATERIALS AND METhODS
Between June 1989 and May 1996, lymphoscintigraphy was

performed on 18 patients with chyluria (9 women, 2 men), chyluria
and chyloperitoneum (2 men), chyloperitoneum and chylothorax (3
women, 2 men). Follow-up scans were obtained on 3 patients,
giving a total of 21 lymphoscintigraphic studies. The average
patient age was 38.0 yr (range 25â€”57yr), and average duration of
symptoms was 4.7 yr (range 3 mo to 36 yr) for chyluna and 6.0 mo
(range 10 days to 18 mo) for chyloperitoneum and chylothorax.
Elephantiasis of the lower extremities was the most common
associated symptom. Other associated symptoms and signs in
cluded hematuria, flank pain, dysuria, urinary frequency, oliguria,
weight loss, fever, cough, anasarca, chest discomfort, dyspnea and
enlarged inguinal lymph nodes. A previous history of filariasis was
known in 7 of 13 patients with chyluria. Urine, peritoneal, pleural
or pericardial fluid were positive for fat droplets after Sudan
staining and negative for acid-fast bacilli, culture and cytology in
all patients. Repeated thick-film night blood smears were also
negative for microfilaria in all patients. Final diagnoses were made

Lymphoscintigraphy allows functional assessment of lymphatic
transport and depiction of regional @,mphnodes, is fast and non
traumatic and has no known side effects. We retrospectively ana
lyzed lymphoscintigraphic studies to determine their efficacy in the
investigation of chyluria, chyloperitoneum and chylothorax. Meth
ods: Twenty-one whole-body lymphoscintigrams using @rc-anti
mony sutilde colloki or dextran were acquired in 18 patients with
chyluria, chyloperitoneum and/or chylothorax. The images were
reviewed to assess the rate of tracer transport and number, size and
distributionof lymph vessels and nodes as well as the presence of
collateral, fistula or lymph reflux. Results Lymphoscintigraphy was
normal (5 of 11 patients) or showed lymphatic obstruction (6 of 11
patients) in chyluria associated with filariasis. Lymphatic obstruction
was demonstrated in ch@rioperftoneumand/or chylothorax associ
ated with liver cirrhosis (2 patients), postoperative (1 patient) or
congenital (1 patient) lymphatic dysplasia, inferior vena cava ob
struction (1 patient) and nephrotic syndrome (1 patient). Enhanced
lymph flow was seen in systemic lupus erythematosus (1 patient).
Follow-up lymphoscintigrams showed patency of lymphovenous
anastomosis (1 patient), improvement (1 patient) or no change (1
patient) in lymphatic drainage aftertreatment. Conclusion: Lympho
scintigraphy can demonstrate abnormal lymphatic drainage in chy
luria, chyloperitoneum and chybthorax. It is useful for selecting
patients for surgery and assessing the effect of treatment.
Key Words chyluria; chyloperitoneum; chylothorax; lymphoscintig
raphy
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L ymphangiographyhasbeenthemainimagingmodalityin
investigating chyluria, chyloperitoneum and chylothorax. It is
useful for detecting abnormal retroperitoneal lymph nodes,
leakage from dilated lymphatics, lymphoperitoneal and lym
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PatientAgeno.(yr)
Sex Presentation Lymphoscintigram Diagnosis Treatment

CO = completeobstruclion ofthe lyrnphatics; 10 = incompleteobstruction ofthe lymphatics; EF = enhanced lyrnphflow, Bt = bilateral; AK= nght kidney;
IVC= inferiorvena cava 0 = medium-chalntriglyceridediet and diethylcarbamazinedrug therapy L = bilateralrenalpeMc lavagewith1% silvernftrate;
LVA= inguinaltymphovenousanastomosis surgery P = lymphaticpump therapy.

TABLE I
Lymphoscintigraphic Findings and Treatment

1 30 M Ch@,1uria
2 34 F Chyluna
3 36 F Chyluria
4 32 F Chyluria
5 36 F Chyluria
6 44 F Chyluna
7 36 F Chyluria
8 43 F Chyluria
9 32 M Chyluria

10 35 F Chyluria
11 57 F Chyluria
12 29 M Chyluna,

chybperftoneum
13 25 M Chyluria,

chyicperftoneum
14 51 M Chyloperftoneum,

chylothorax
15 48 F Chyloperitoneum,

ChylOthOraX
16 38 F Chyloperitoneum,

chylothorax
17 46 M Chylopeiltoneum,

chylothorax
18 32 M Chylothorax,

chylopericardium

Normal
Normal
Normal
Normal
Normal
Go,nghtillac
10 leftillac
10 leftlIlac,AKfistula
10 nght periaortic

10nghtperiaortic
l0 nghtperi@rt@c
EF left arm, nght leg

Lymphreflux

COBt periaor@c

CO Bt inguinal

COBtperiaortic

COBtperiaortic

CO left arm,
left@

Fdariasis
FilaÃ±asis
Filariasis
Filariasis
Filariasis
Alariasis
Filariasis
Filaiiasis
Filariasis
Alailasis
Filaiiasis
Systemic lupus

e@osus
Livercirrhosis

Uver @nhosis

Postoperative

wC obstruction

Nephrotic @me

Congenital lymphatic
hypu@

0, L
D, LVA

D, L

D,L
D, LVA

0, P. LVA

0, L LVA
0

0, L
0
0, L LVA
Prednisone

LVA, peritoneo

venous shunt
Paracentesis

supportive
P. paracentesis,

thoracentesis
Protsin infusion,

paracentesis
Prednisone,

ranitidine
Pericardocentesis

and
thoracentes@

by correlating lymphoscintigraphic fmdings with laboratory and
other imaging studies, including chest radiograph, barium meal,
intravenous urogram, renogram, ultrasound, CT, Mill, lym
phangiogram, venogram and aortogram. The diagnoses included
filariasis (1 1 patients), liver cirrhosis (2 patients), postoperative (1
patient) or congenital (1 patient) lymphatic dysplasia, nephrotic
syndrome (1 patient), inferior vena cava (NC) obstruction (1
patient) and systemic lupus erythematosus (1 patient).

Lymphoscintigraphy was performed using a large-field-of-view
gamma camera fitted with a low-energy, general-purpose collima
tor. Anterior whole-body scans were acquired 5â€”10mm and 20â€”30
mm after subcutaneous injection of 37 MBq 9@â€•Tc-antimony
sulfide colloid (14 patients) or 9@Tc-dextran (4 patients) into the
first and second interdigital spaces of both feet and/or hands at a
scanning speed of 15 cm/mm. Delayed scans of 1â€”6hr were also
obtained when the early images were abnormal. Images were
reviewed by two nuclear medicine physicians. Delayed transport of
the tracerand/or depiction ofregional lymph nodes with or without
collateral, fistula, tracer extravasation or reflux and crossover
filling of lymph nodes were interpreted as incomplete lymphatic
obstruction. No tracer transport and/or absent regional lymph nodes
were considered to be complete lymphatic obstruction.

RESULTS
Lymphoscintigraphic findings, diagnoses and treatment are

summarized in Table 1. Of the 11 patients with chyluria
associated with filariasis, the lymphoscintigram was normal in
5 patients and showed complete obstruction of the right iliac
lymphatics in 1 patient, incomplete right periaortic lymphatic
obstruction in 3 patients and incomplete left iliac lymphatic
obstruction in 1 patient with and 1 patient without right renal

fistulization (Figs. 1â€”3).Enhanced lymph flow in the left arm
and right leg was demonstrated in 1 patient (Patient 12) with
chyluria, chyloperitoneum and lymphedema of the left arm and
right leg associated with systemic lupus erythematosus (Fig. 4).
The lymphoscintigram in 1 patient (Patient 13) with chyluria
and chyloperitoneum from liver cirrhosis showed reflux of the
tracer into the peritoneal cavity and attenuation of radioactivity

4

.@ S.

FIGURE1. Patient 4, a 32-yr-old
woman with chylUna associated
with filariasis.The anterior whole
body lymphosolntigram using
ssmTc@antimony sulfide colloid is
normal with prompt and symmetri
cal appearance of radioactivity in
the lymph vesseLs and nodes.
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FIGURE4. Patient12,a 29-yr-old
man withchyluria,chyloperitoneum
and elephantiasisofthe leftarmand
nght leg associated with systemic
lupus erythematosus. Technetium
99m-antimonysulfidecolloidscans
at (A)10 mm and (B)60 mm show
enhanced lymphflowinthe leftarm
and rightleg.

peritoneum and chylothorax, the lymphoscintigram showed com
plete bilateral periaortic lymphatic obstruction.

Postoperative lymphoscintigram on 1 patient (Patient 5)
showed patent left inguinal lymphovenous anastomosis (LVA)
with prompt appearance of tracer in the kidneys, bladder, liver
and heart (Fig. 6). A follow-up scan showed no change in 1
patient on supportive treatment for liver cirrhosis (Patient 14)
and improvement of lymph flow in another patient (Patient 11)
after antifilarial drug therapy, renal pelvic lavage and LVA.

FIGURE5. Patient 13, a 25-yr-old
man with chyluna and chyloperito
neumassociated withlivercirrhosis.
The 60-mm delayed @â€˜Tc-antimony
sulfide coflokiscan shows lymph re
fluxwithan accumulationoftracer in

. the peritoneal fluid and attenuation of

@ perisortic and iliaclymphatics by as
cites.

I

C

FIGURE2. Patient7, a 36-yr-old
woman with chyluna and left leg
lymphedemaassociated withfilal
asia. The @â€œTc-antimonysulfidecol
k@dscan obtained at 45-mm shows
incomplete left iliac lymphaticob
struction withcollaterals inthe leftleg
and delayed depiction of left iliac

@mphnodes.

in the bilateral iliac and periaortic lymphatics by peritoneal
fluid (Fig. 5). One patient (Patient 18) with chylothorax,
chylopericardium and elephantiasis of the left upper and lower
extremities had congenital hypoplasia of left periaortic, iliac,
leg and arm lymphatics. Of the remaining 4 patients with chylo

â€œI

,4@.@

@ NIH â€¢5MIN 15SPuN
FIGUREa Patient8, a 43-yr-oldwomanwithchyluriaassociatedwith
filariasis.The serial @rc-antimonysulfideCOIIOidscan demonstrates in
complete obstructionwithdelayed tracer transport inthe leftiliaclymphatic
vessel and delayed depiction of left inguinal nodes. Radioactivity in the nght
kidneyat 150 mmsuggests IymphaticopeMcfistula(arrow).
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dextran. Although the thoracic duct was not demonstrated, the
left supraclavicular node was usually seen.

Chyluria may present as chylous clot, chylous clot retention,
hematuria, flank pain, dysuria, weakness, fever and weight loss.
There is a high content of fat, albumin and fibrin and a varying
amount of erythrocytes in the urine. The total fat content is
related to diet, phase of digestion, posture and exercise. Hypo
lipidemia, hypoproteinemia, iron deficiency anemia, malnutri
tion and abnormalities of the immune system can occur as a
result of the disrupted fat, protein and blood metabolism.
Elephantiasis may also be associated. Chyluria is a late mani
festation of filariasis, a parasitic infestation endemic in south
east Asia. Other associated conditions include repeated retro
pentoneal infection, especially tuberculosis, trauma, genitourinaiy
or gastrointestinal tumors, malignancy of the thoracic duct and
thyroid, ureteric stone, hydrocele, inguinal hernia and preg
nancy. Filanasis is caused by Wuchereria bancrofli and Brugia
malayi parasites. The adult worm lives and reproduces in
peripheral lymphatics, intermittently showering the blood
stream with microfilarial offspring. Extensive local damage to
lymphatic truncal walls and regional lymph nodes is produced
by the adult worm. Patients present with recurrent fever,
axillary or inguinal lymphadenitis, acute or chronic lymphed
ema, hydrocele, chyluria and cyloperitoneum. Similar to other
investigators, we found lymphoscintigraphy to be useful for
assessing the degree of lymphatic damage by showing delayed
or absent lymph transport, dilatation of draining lymphatics
with dermal collateralization, tortuous bizarre deep lymphatics,
intralymphatic valvular incompetence, lymph reflux and faint
or absent lymph nodes (15). While abnormal lymphaticourmnary
communication at the level of the kidney, ureter or bladder is
well shown on lymphangiogr@phy, it is more difficult to detect
on scintigraphy because of dilution of the tracer in the blood
stream, uptake of the radioisotope in the liver, spleen and
kidneys and poor camera resolution. Radioactivity in the
kidneys and bladder from free pertechnetate and normal reten
tion may be difficult to distinguish from lymph reflux (16). We
observed right renal lymph reflux in only one patient with
chyluria. The initial diagnosis offilariasis is based on laboratory
criteria using filaria-specific IgG and thick-film blood smear of
night blood specimens for microfilariae. It has been shown that
asymptomatic infected persons invariably have circulating mi
crofilariae, whereas patients who have clinical manifestations
and active filarial infection frequently have no detectable
microfilaremia (1 7). None of the patients with chyluria associ
ated with filariasis in our study had microfilaremia. The diagnosis
of filariasis in these patients was based on a history of previous
exposure, exclusion of other causes of chyluria and response to
antifilarial therapy.

Chyloperitoneum and chylothorax result from interference of
lymph flow at the base of the mesentery, cisterna chyli or
thoracic duct caused by primary lymphatic dysplasia; infection,
especially filariasis and tuberculosis; peritoneal dialysis; or
lymphatic damage from neoplasm, surgery or radiation. In
creased hydrodynamic pressure in the lymphatics causes back
pressure with dilatation of lymph vessels, retrograde flow,
collateralization and diffusion of vessel contents through walls
into serous spaces or lumina, parenchyma or surfaces of organs.
If the backpressure is severe enough or if there is structural
disease of the lymphatics, vessel rupture occurs with free
leakage. In our study, abnormal lymphatic drainage in the form
of enhanced lymph flow or lymphatic obstruction was detected
by lymphoscintigraphy in all patients with chylopentoneum and
chylothorax. Chylopentoneum and chylothorax were present in
one patient with IVC obstruction and two patients with liver
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FIGURE6. Patient 5, a 36-yr-old
woman with chyluria associated

@thfliariasis.Post@ lympho
scintigraphy using @Tc-antimony
sulfidecolloiddemonstrates patent
inguinallymphovenous anastomo
sis with rapid appearance of radio
activity in kidneys, bladder, liverand
hea@

Of the 11 patients with chyluria associated with filariasis, 2
responded to medium-chain triglyceride diet and drug treatment
with diethylcarbamazine; 4 required additional bilateral renal
pelvic lavage with 1% silver nitrate; inguinal LVA was per
formed in 5. One patient (Patient 13) with chyluria and massive
lymph reflux into the peritoneal cavity on the lymphoscintigram
did not respond to peritoneovenous shunt and LVA. Specific
treatment of the primary disorder and/or supportive therapy
with repeated therapeutic paracentesis and thoracentesis were
given to the remaining 6 patients with chyloperitoneum and
chylothorax.

DISCUSSION

Lymphoscintigraphy was first introduced in 1953 using
â€˜98Au-colloid.Because of its high absorbed radiation at the
injection site, â€˜98Auhas been replaced by @Â°Tc-colloid,human
serum albumin and dextran. Lymphoscintigraphy allows func
tional assessment of lymphatic transport and depiction of
regional lymph nodes. After the interstitially administered
tracer is taken up into the lymphatics, clearance and trapping of
colloid in lymph nodes are dependent on particle size and
functional status of the reticuloendothelial system. Less than
35% of colloidal particles are absorbed in 24 hr and a delay of
several hours may be required to image draining nodes. Trans
port of dextran depends on diffusion, less on actual lymph flow
and is accelerated by skeletal muscle and lymphatic contrac
tions. Thus, total-body uptake of dextran is faster and greater
than that of antimony sulfide colloid. In spite of rapid lymph
node uptake rates, total popliteal lymph node sequestration of
dextran has been shown to be significantly lower because of its
noncolloidal nature and its instability. Dextran also can bypass
reticuloendothelial activity of ilioinguinal nodes and enter from
the lymphatic to venous system and increase background
radioactivity. Retropentoneal lymphatic trunks are sometimes
well depicted. Dilution of tracer and background activity in the
heart, lungs and liver after tracer appears in blood preclude
satisfactory intrathoracic definition (14). In our study, the
peripheral, iliac and retropentoneal lymphatic vessels and
nodes were well shown with both antimony sulfide colloid and

itit



cirrhosis. A lymphoscintigram of one of the patients with chylo
peritoneum from liver cirrhosis showed lymph reflux into the
peritoneal cavity. IVC obstruction and postsinusoidal portal
hypertension result in increased lymph flow through the tho
racic duct from viscera due to venous stasis. Leakage of chyle
from the disrupted lymph vessels and fistulas causes chyloperi
toneum and chylothorax. Lymphatic drainage and transdia
phragmatic movement of chylous peritoneal fluid through the
pleuroperitoneal canal have been proposed as mechanisms in
the formation of chylothorax. Radioisotope migration speed
may be a clue for differentiating these two mechanisms, which
is more rapid in the presence ofa diaphragmatic defect (18,19).
Chyloperitoneum occurs in 52% of nephrotic syndrome pa
tients, possibly because ofbowel ischemia with resultant lacteal
leakage or malabsorption (20).

Treatment of chyluria, chyloperitoneum and chylothorax
includes fat restriction or a medium-chain triglyceride diet
because synthetic triglyceride is transported from the gut
directly to the liver by the portal system and is not absorbed by
the lymphatics. Thus, formation of intestinal lymph and lymph
flow through the thoracic duct are decreased, allowing the
fistulas to seal off and the collaterals to open up. In more severe
cases of chyluria it may be necessary to (a) instill 0.5%â€”1%
silver nitrate into the renal pelvis to induce chemical lym
phangitis and fibrosis of the fistulas; (b) surgically disrupt
lymphaticourinary fistulas; and (c) perform renal decapsulation,
LVA, renal autotransplant and nephrectomy (21). Lymphoscin
tigraphy can identify patent lymph vessels before surgery and
determine the function of LVA after surgery. It is a suitable
method of patient selection for surgery and follow-up (22).
Paracentesis or peritoneovenous shunting may be effective in
controlling chyloperitoneum (23). Intermittent thoracentesis,
closed-chest drainage, pleurodesis and surgical ligation of the
thoracic duct below the leakage may also be useful in treating
chylothorax.

CONCLUSION
Lymphoscintigraphy can demonstrate abnormal lymphatic

drainage in chyluria, chyloperitoneum and chylothorax. It is
useful for selecting patients for surgery and assessing the effect
of treatment.
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