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Abstract Lymphoscintigraphy is known to be a useful
and non-invasive modality for the evaluation of lymphatic
abnormality. However, lymphoscintigraphy has limitations
in evaluating chyluria because of its lack of anatomical
information. Additional single-photon emission computed
tomography (SPECT) combined with computed tomogra-
phy (CT) was considered to be potentially helpful in
detecting the abnormal lymphatico-renal communication.
A 20-year-old male patient was referred to our hospital
for evaluation of recurrent chyluria. During the third re-
currence of chyluria, additional SPECT/CT along with
lymphoscintigraphy was performed for evaluation. From
the combined SPECT/CT images, lymphatic drainage of
radiotracers to the kidney was well visualized, helping
diagnosis of a patient with chyluria.
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Introduction

Chyluria is milky urine composed of albumin, emulsi-
fied fat and fibrin in varying proportions that are

absorbed by intestinal lacteals. Spontaneous remissions
and exacerbations are the common characteristics of
chyluria. Chyluria is known to be caused by abnormal
lymphatic flow. This may lead to lymphatico-renal
shunt, lymphatic ectasia, or varicosities, consequently
sending chylous material to the urinary collecting sys-
tem [1, 2]. It is reported that parasite infection, abdom-
inal operation, lymphangioma of the urinary tract, ste-
nosis of lymphatic vessel, trauma and congenital varia-
tion can cause abnormal lymphatic flow, and parasite
infection is known to be the most common cause [3, 4].
Chyluria is quite frequently reported in tropical areas
such as India, China, Taiwan and Japan; however, it is
rarely reported in Korea [5–7].

There are several imaging tools used in diagnosing
and localizing chyluria, such as retrograde pyelography,
contrast lymphangiography, lymphoscintigraphy, magnet-
ic resonance imaging and computed tomography (CT)
[8]. Among these imaging tools, lymphoscintigraphy has
advantages in being safe and non-invasive, in localizing,
lateralizing and detecting recurrence of chyluria. Kidney
or pelvis imaged in the early phase of scan is the most
common lymphoscintigraphy pattern for a chyluria pa-
tient [9].

The efficacy of single-photon emission computed tomog-
raphy combined with CT (SPECT/CT) is well known for its
use in locoregional evaluation.Many studies have reported the
efficacy of SPECT/CT for localizing and identifying the sen-
tinel lymph nodes [10]. Also inmany areas such as cardiology,
oncology and neurology, the efficacy of SPECT/CT was re-
ported [11]. Considering all these studies, SPECT/CT com-
bined with lymphoscintigraphy should give an advantage in
evaluating chyluria.

Here we report a first case of lymphoscintigraphy
combined with SPECT/CT in a patient who presented
with chyluria.
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Case Description

A 20-year-old man who had no history of parasite infection
was referred with recurrent chyluria. The first event was
reported 10 years ago. In the initial urine analysis, hematuria
(four positive), proteinuria (four positive) and leukocyturia

(11 positive for white blood cells detected by high-power-
field microscopy) were detected, and from a 24-h urine sam-
ple, protein (7,600 mg/day) and triglycerides (7,740 mg/day)
were detected, indicating chyluria.

For the evaluation, lymphoscintigraphy was acquired 1 h
after subcutaneous injection of 37MBq (1mCi) 99mTc-labeled

A BFig. 1 Anterior-view scan
acquired 1 h after subcutaneous
injection of 1 mCi 99mTc-ASC. a
Lymphoscintigraphy which was
done in 2003 shows an
asymmetrical uptake in the right
kidney and bladder retention. b
Lymphoscintigraphy which was
done in 2013 also shows an
asymmetrical uptake in the right
kidney and bladder retention
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Fig. 2 SPECT/CT image was acquired from the upper margin of liver to
the iliac crest level, after acquisition of the 1-h lymphoscintigraphy planar
image. aMIP image shows asymmetrical uptake in the right kidney. b In
the SPECT/CT coronal view, lymphatic flow to the right kidney
(arrowhead) and radiotracer accumulation in renal pelvis (arrow) is

visualized. c From the axial view, radiotracer accumulation is shown in
the ligation site and from here lymphatic drainage to the right kidney is
also well visualized, indicating the lymphatico-renal communication
(arrowhead). d Radiotracer excretion through the renal pelvis (arrow)
is visualized
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antimony sulfide colloid (ASC). Lymphoscintigraphy per-
formed in 2003 showed an asymmetrical uptake in the right
kidney and intense bladder retention, which is the most com-
mon pattern of chyluria in lymphoscintigraphy (Fig. 1a). After
two more episodes of recurrence, laparoscopic lymphatic
ligation was performed in 2010. However, a fourth recurrence
developed and lymphoscintigraphy was done again, which
also showed a similar uptake as in 2003 (Fig. 1b).

SPECT/CT images were acquired after 1 h acquisition of
lymphoscintigraphy. Maximum intensity projection image
shows asymmetrical uptake in the right kidney (Fig. 2a). In
the SPECT/CT coronal view, lymphatic flow to the right
kidney (Fig. 2b arrowhead) and radiotracer accumulation in
the renal pelvis (Fig. 2b arrow) are visualized. From the axial
view, radiotracer accumulation is visualized in the ligation site
and from here lymphatic drainage to the right kidney is also
well visualized, indicating the lymphatico-renal communica-
tion (Fig. 2c arrowhead). The visualization of radiotracer
excretion through the renal pelvis (Fig. 2d arrow) enhanced
our confidence in reporting the presence of chyluria. Though
chyluria was visualized from the scan, patient discharged
without any other procedure done because the symptom sub-
sided after the diet modification.

Discussion

We used 99mTc-ASC as a radiotracer in our study. 99mTc-ASC
is an ideal agent for lymphoscintigraphy due to its small
particle size (15–40 nm), which permits early migration into
the interstitial space and lymphatics and also rapid uptake by
lymph nodes [12]. Anterior- and posterior-view regional scans
were acquired initially and 1 h after subcutaneous injection of
1 mCi 99mTc-ASC into the first and second interdigital space
of both feet. Low-energy high-resolution parallel collimator
was used for the image acquisition. After the acquisition of the
1-h lymphoscintigraphy planar image, SPECT/CT images
were acquired from the upper margin of liver to the iliac crest
level, using a Discovery NM/CT 670 (GE Healthcare, Little
Chalfont, UK).

It has been reported that lymphoscintigraphy is a useful
noninvasive method for the localization of chyluria and for
providing reliable information to perform safe operation [9,
13]. However, dilution of the tracer in the blood stream, tracer
uptake in the background organs, and poor camera resolution,
makes detection more difficult by lymphoscintigraphy [14].
From a recent study, clinical yield of SPECT/CT evaluating
lymphatic transport disorder was described, combining
lymphoscintigraphy and SPECT/CT showed more advantage
in anatomical correlation of lymphatic transport disorders and
understanding the pathology of the disorder [15, 16]. To the
best of our knowledge, it is the first study combining SPECT/
CT with lymphoscintigraphy for the evaluation of chyluria.

Although intraoperative correlation was not done in our case,
we assume SPECT/CT lymphoscintigraphy can overcome
previously noted limitations of lymphoscintigraphy and by
adding more accurate anatomical information, SPECT/CT
lymphoscintigraphy will be a powerful diagnostic tool for
evaluating chyluria.

Conclusion

We report a rare case of chyluria with lymphatico-renal com-
munication well localized by combining SPECT/CT and
lymphoscintigraphy. From our first study of combining
SPECT/CT with lymphoscintigraphy, we conclude that
SPECT/CT lymphoscintigraphy is a powerful diagnostic tool
and diagnostic choice for the evaluation of chyluria.
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