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(3.7 mmolefliter), lymphopenia (400/mm3), increased serum alka
line phosphatase level (3 16 lU/liter) and an abnormally elevated
a,-antitrypsin clearance rate (249 mllday). Renal and liver function
tests were normal. A small bowel series disclosed diffuse wall
thickening of the small intestine, while computed tomography
showed no specific abnormalities. Bone scintigraphy with 99mTc@
methylene diphosphonate (MDP) was performed to evaluate mut
tipte bone pain. The bone scan showed diffuse increased skeletal
uptake with a focal tibiat lesion, poor soft-tissue and renal activity
and an unexpected abnormal accumulation of activity in the upper
abdomen conforming to the transverse colon (Fig. 1).

The general pattern of tracer distribution that was seen in the
patient was compatible with metabolic bone change due to second
ary hyperparathyroidism from hypocalcemia, which was attributed
to malabsorption. Since the abdominal activity could not be
explained, a bone scan was repeated I7 days later with serial
images of 30-mm intervals. In the repeat bone scan, early images
demonstrated diffuse abdominal activity in the small intestinal
region. The delayed images confirmed gradual cotonic accumula
tion of the activity (Fig. 2). Lymphoscintigraphy with 9cmTc@
antimony colloid disclosed dilated lymphatic channels in the lower
extremities and abnormal abdominal tracer activity that later
localized in the intestinal region (Fig. 3). The diagnosis of primary
intestinal tymphangiectasia was established by clinical findings,
laboratory results and pathology from intestinal biopsy (Fig. 4).

DISCUSSION
Primary intestinal lymphangiectasia is a relatively uncom

mon entity in which congenital central or peripheral lymphatic
dysplasia produces functional lymphatic obstruction (1 ). The
disease is characterized by dilated intestinal submucosal and
subserosal lymphatics, protein losing enteropathy, hypoalbu
minemia, hypoproteinemic edema and tymphopenia. Excessive
enteric loss of proteins has been shown to be the cause for
hypoalbuminemia in this disease (2).

In this patient, hypoatbuminemia could be attributed to

We present a case in which a patient with primary intestinal
lymphangiectasia demonstrated abnormal intestinal accumulation
of tracer during @Â°â€˜Tc-methylenediphosphonate (MDP) skeletal
scintigraphy. Early intestinal leakagewith gradual colonic migration
and concentration was confirmed by repeat bone scan with serial
acquisitions.The mechanismfor the intestinallocalizationof @â€˜Tc
MDP seen in this patient is not clear.Thus, intestinal lymphangiec
tasia can be a cause for extra-osseous localization of bone scan
agents in the intestine.
Key Words: intestinal lymphangiectasia; technetium-99m-MDP
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Intestinallymphangiectasiaischaracterizedbyageneralized
disorder of the lymphatic channels causing dilated intestinal
lymphatics, enteric protein loss, edema, hypoalbuminemia and
lymphopenia (1 ). It is usually diagnosed on the basis of a
characteristic small bowel mucosal histology along with meth
ods demonstrating entenc protein loss (2). We report a patient
with primary intestinal lymphangiectasia in whom abnormal
intestinal leakage of 99mTcmethylene diphosphonate was dem
onstrated unexpectantly during bone scintigraphy.

CASE REPORT
A 23-yr-old woman presented with generalized edema, recurrent

tetanic attacks, multiple bone pain, tingling sensation and diarrhea.
She had experienced episodes of generalized edema and easy
fatigue that had waxed and waned for 2 yr before admission.
Physical examination revealed pitting edema of both legs and
sclerotic degenerative fingernails. Initial laboratory tests showed
severe hypoatbuminemia (I 5 g/liter), hypocalcemia (total calcium
1.2 mmole/liter; ionized calcium 0. 15 mmole/liter), hypokalemia
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FIGURE1. Technelium-99m-MDP
bone scan at 4 hr postinjection
demonstrates diffusely increased
axial bone uptake with focal in
creasedactivity in the left tibia. Ab
normalabdominalactivitylOcaliZed
in a curvilinearpattern conforming
to theascendingandtransverseco
Ionisalsoshown.

excessive enteric protein loss since the a1-antitrypsin clearance
rate was abnormally elevated (249 ml/day) while there was no
evidence of liver dysfunction or proteinuria. Ectatic intestinal
lymphatics could be confirmed from pathologic findings. Sec
ondary intestinal lymphangiectasia was unlikely considering the
absence of evidence of right heart failure, tuberculosis, cancer,
lymphoma, Whipple disease, Celiac disease or lymphadenopa
thy (3). Lymphoscintigraphic agents have been shown to
accumulate in the intestine after subcutaneous injection into the
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FIGURE 4. Microscopic finding of teal mucosa biopsy showing blunted villi
with ectatic lymphatics in the lamina propria confirmed the diagnosis of
intestinallymphangiectasia(H&Estain 200 .).

FIGURE2. Arepeat bone scan was Obtainedwithsetialimages 17days after
thefirststudy,whichreconfirmedgradualaccumulationradioactivityin the
colon.Auearlyimageat30mmafterinjectionshoweddiffusemidabdominal
activity (A@,which graduallylocalizedto the ascendingand transversecolon
by 2 hr (B)andmigratedmoredistallyby6 hr (C).
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FIGURE 3@@ Lymphangiography with @Tc-antimonycolloid subcutane
ously injectedinto the feet showed abnormallydilated iliofemorallymphatic
channelswithdelayedclearance.Thereis abnormaldiffuseactMtyin the
abdomenat 40 mm(B),which is better localizedinthe intestinalregionby 60
mm(C).

feet (4). This can be attributed to retrograde lymphatic flow to
the intestine, and was demonstrated in intestinal lymphangiec
tasia with radio-opaque lymphangiography (5). Such retrograde
intestinal lymphatic flow, with luminal leakage of the radioiso
topes, appears to be the explanation for the abnormal bowel
accumulation ofradioactivity during lymphoscintigraphy in this
case.

The mechanism for the observed colonic accumulation of
99mTc..MDp however, is less clear. Imaging with labeled
albumin can aid in the diagnosis of enteric protein loss by
showing intestinal accumulation of radioactivity (6). Also, a
significant portion of MDP binds to plasma proteins in the early
stage. Therefore, it is possible that interstitially extravasated
tracer bound proteins are reabsorbed by local lymphatics,
moved proximally up to the level of partial obstruction, and
then transported retrograde to the intestinal lymphatic system
where they are excreted intraluminally via dilated lymphatics.
The excreted activity, however, does not need to be in protein
bound form. Unbound @â€œ@Tc-MDPmay also have been ex
creted into the bowel by a similar process.

It therefore appears that enteric loss of 99mTc..MDp in the
small bowel with tracer concentration after distal migration and
water absorption in the transverse colon is the mechanism for
the unusual localization seen in this patient. This is supported
by the findings of early intestinal activity with delayed colonic
localization seen in the serial bone scan. Bone scanning agents
are known to be detected within the colonic lumen when concen



trated through water absorption (7). Excess biliary excretion
due to improper radiopharmaceutical preparation can be
excluded as the cause since there was no visualization of the
liver in the serial bone scan at any time and other bone scans
performed on the same day showed a normal distribution of
tracers.
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hepatic function in patients with diffuse liver diseases but also
to assess morphological changes of the liver. We describe a
patient with fulminant hepatic failure who was evaluated
scintigraphically with 99mTc..GSA.

CASE REPORT
A 43-yr-old woman consulted a physician because of general

fatigue and clouding of consciousness. The results of clinical tests
showed severe liver dysfunction. She was referred to our hospital
for further examination and therapy. On admission, physical
examination showed jaundice and ascites, and there was clouding
of consciousness. Her white blood cell count was I0, 100/mm3, red
blood cell count was 362 X 104/mm3, total bilirubin was 13.2
mg/dl, aspartate aminotransferase was 109 lU/liter, alkaline phos
phatase was 372 lU/liter, serum albumin was 2.8 g/dt, lactate
dehydrogenase was 5 12 WU/liter, and the prothrombin time was
25%. Anti-hepatitis A antibody, hepatitis B surface antigen and

hepatitis C virus antibody were not detected. Hepatic injury, caused
by diclofenac sodium, was diagnosed by results of a lymphocyte
stimulation test. On abdominal CT, the liver showed extensive
low-density regions and atrophy of both lobes (Fig. 1).

The patient responded to intensive therapy including plasma
pheresis. Hepatic receptor imaging with @mTc@GSAwas per
formed four times (on admission and after 1, 2 and 4 mo). One
185-MBq dose of 99mTcGSA was injected intravenously and
dynamic imaging was performed with the patient supine under a
large field of view gamma camera with a low-energy, alt-purpose
parallel-hole collimator. Computer acquisition of the gamma cam
era data was started just before injection of @Â°@Tc-GSAand was
stopped 20 mm later. Digital images ( 128 X 128 pixels) were
acquired in the byte mode at a rate of 60 sec/frame. Accumulation
images of the anterior abdominal view were obtained at 20 mm
after the injection. Time-activity curves for the heart and liver were
generated from regions of interest (ROIs) for the whole liver and
precordium. The receptor index (LHL15) was calculated by divid
ing the radioactivity of the liver ROl by the radioactivity of the
liver plus heart ROIs at 15 mm after the injection.

We describe a 43-yr-old woman with fulminant hepatic failure
whose progresswas monitoredscintigrapt'iicaltyusing @Tc-galac
tosyl-human serum albumin (@Tc-GSA). On admission, the liver
was atrophic and the heart was delineateddistinctly by scintigraphy
with @Tc-GSA.The receptor index, calculated by dividing the
radioactivityof the liver region of interest by the radioactMty of the
liver plus heart regions of interest at 15 mm post-tracer injection,
was very low. As the patient's condition improved, the right lobe of
the liverenlargedwhile the left lobe becameatrophic;after4 mo, the
left lobe almost completely disappeared. Delineationof the heart
gradually became less distinct, and the receptor index slowly in
creased.Hepatic receptor imagingwith @rc-GSAcan define both
the hepatic functional reserve and morphological changes of the
liver,so it is usefulfor the diagnosisand follow-up study of fulminant
hepatic failure.
Key Words: fulminant hepatic failure; technetium-99m-GSA; he
patic receptor imaging

J Nuci Med 1996;37:641-643

Technetium-99m-phytate and sulfur colloid, which have been
used as liver imaging agents, are transported to the liver and
taken up by Kupffer cells after intravenous injection (1 ). The
hepatocyte-oriented radiotracer 99mTc galactosyl-neoglycoalbu
mm (99mTc@GSA),developed as a receptor-binding radiophar
maceutical for noninvasive assessment of liver function, is a
synthetic radioligand to the asialoglycoprotein receptor (hepat
ic-binding protein), which resides on the plasma membrane of
liver cells. Upon intravenous injection, 99mTc..GSA is directed
to hepatocytes because of its chemical recognition and binding
by a specific receptor of hepatic-binding protein. After binding,
it is transferred to hepatic lysosomes by receptor-mediated
endocytosis (2,3).

The use of 99mTc@GSA enables us not only to evaluate
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