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RADIOPHARMACEUTICAL FOR IMAGING OF LIVER, GALL BLADDER
AND BILIARY DUCTS(*"TC-DISIDA)

Nisarut RUKSAWIN M.S.

ABSTRACT

The cholescintigraphic procedures have played a significant role in diagnosis of
hepatobiliary disorder in Thailand. Especially *"Tc-DISIDA scintigrams of infants are
the diagnosis procedures of choice for biliary atresia because it is difficult to diagnose
by other means for examples CT and ultrasonography. The synthesis of DISIDA (2,6-
diisopropylacetanilide iminodiacetic acid), was prepared successfully since 1983 at Section
of Nuclear Medicine, Siriraj Hospital. The DISIDA compound was made into DISIDA
instant kits by adding appropriate amount of stannous chloride. Each kit contained 10
mg of DISIDA and 0.25 mg of SnCl,.2H,0. Radiochemical purity was good at 2-4 ml
of Na *"TcO, (activity of 1 to 50 mCi) and lasted for 6 hours. The Lyophilized form of
DISIDA-kit had stability not less than 1 year. No reports of unfavorable effects on
patients with this product during the past 14 years.

INTRODUCTION

It is unfavourable to use "*'l compound for
liver diagnosis especially with scinticamera
imaging because of its high gamma energy . The
absorbed radiation dose of '*'l is too high when
comparing with *"Tc. *"Tc is one of the ideal
radionuclides for the diagnostic purpose. It is
carrier free and its isotopic abundance is 100%.
The chemical mass is negligible and the binding
sites of such compound as DISIDA (2,6-
diisopropylacetanilide iminodiacetic acid) should
be able to bind relatively large quantities of " Tc.
This radionuclide also decay to give a high photon
yield of good energy (90%.140 KeV). The
advantages of this radiopharmaceutical include its
safety and accuracy with low radiation dose' and
decreased dependence on hepatic function. A
unique feature i1s their ability to depict the
physiology and dynamics of biliary excretion.?*#

MATERIALS AND METHODS

Analytical grade or equivalent reagent
chemicals, water, sterilized and pyrogen free, as
well as sterile disposible syringes were used in all
procedures. Sodium pertechnetate (Na”"TcO,)
was obtained from DAINATEC generator from
Japan. Lyophilization was achieved in a Hetosicc
Freeze dryer type CD-13.2. The preparation was
carried out in a Nuaire larminar flow biological
safety cabinet. The electrophoretic mobility studies
were carried out using Whatman No. 1 paper strips
(1 inch wide) in veronal buffer, pH=8.6,
u=0.075M, at a potential 200 volts for 4 hours in
5°C surroundings.®¢ The paper were placed under
gamma camera. The radiochemical purity was
determined by selecting areas of interest regions
by the computer. The animal experiments were
conducted in adult rabbits.

Section of Nuclear Medicine, Department of Radiology, Siriraj Hospital Bangkok, Thailand
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1. Preparation of a chloro-26 diisopropylace-
tanilide

31.7 ml of 2.6-duisopropylanilide was
dissolved in 150 ml of acetone and cooled in ice-
bath. 21 ml of chloroacetyl chloride was added
dropwise to the amine solution and allowed to
stand for one hour. The solution was then poured
into 200 ml of 10% HCI. The precipitate was
collected by using Buchner filter set and washed
with 0.01% HCI. Recrystallization was performed
by dissolving the precipitate with 500 ml 0f 99.9%
ethanol and 200 ml of distilled water was slowly
added then the a chloro-2".6 diisopropylacetanilide
was collected. Recrystallization was done again

by using the same method until the « chloro-2".6’

diisopropylacetanilide was very pure.’

2. Preparation of 2,6-diisopropylacetanilide
iminodiacetic acid (DISIDA)

10 g of iminodiacetic acid was dissolved in

80 ml of distilled water, 5 g of a chloro-2",6

diisopropylacetanilide was dissolved in 100 ml
ethanol. Under 80°C reflux, the latter was slowly
dropped from the separating funnel to the former.
After 20 hours the reaction was complete, ethanol
was removed by distillation at 45°C for 4 hours.
The residue was acidified with 37% HCI. The
precipitate was collected on sintered filter and
washed with distilled water. The product was
purified 3 times by recrystallization using the
above method. Finally the precipitate was
dissolved in 300 ml of ethanol and 150 ml of water
and allowed to crystallize in the freezer. The
product was collected and washed with cold
ethanol, dried and stored .’

3. Preparation of DISIDA Kits

1 g of DISIDA was suspended in 50 ml of
distilled water for injection and dissolution was
effected by the gradual addition of about 0.4 ml
of 40% NaOH while stirring to a pH of 6 to 6.5.
This solution was called solution A. 1 g of
SnCl,.2H,0 was dissolved in 5 ml of concentrated
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HCI. This solution was stirred at least 30 min. and
15 ml of water for injection was added « nd called
solution B. 0.5 ml of solution B was -added to
solution A. Then it was mixed well and readjusted
pH to 6 with 0.1 ml of 40%NaOH. The solution
was sterilized by passing through 0.22um
membrane filter and transfered 0.5 ml each to 7
ml presterilized serum vials. The content of each
of the vials were lyophilized and closed with
rubber closures. The process of closing the rubber
was done in vacuum by using autometic stoppering
arrangement. Finally. the vials with rubber
closures were sealed with aluminium caps and
stored at 0-5°C. Each kit contained 10 mg of
DISIDA and 0.25 mg of SnCl,.2H,0."

4. Lebelling DISIDA with ¥"T¢

2-4 ml of Na”"TcO, (activity of 1 to 50 mCi)
was added to DISIDA kit and mixed well. [.et
stand at least 5 min.

5. Quality control of ™ T¢-DISIDA

Each lot of DISIDA kits has to be tested for
radiochemical purity, stability, apyrogenicity,
sterility and specific activity. The procedure will
be explained as follows.

Assay The electrophoretic mobility studies
were carried out using Whatman No. 1 paper strips
(I inch wide) in veronal buffer pH 8.6. n =
0.075M, at a potential gradient of 200 Volts for 4
hours, at 5°C atmosphere. The strips of paper were
placed under gamma camera. Immages were
recorded and data were stored on computer. Areas
of interest were selected for ™ Tc-DISIDA, #™Tec-
Sn-colloid, free " TcO, and the whole paper strip
regions as shown in Fig.1. The radiochemical
purity was determined by dividing the activity at
¥nTe-DISIDA area by the activity of the whole
paper strip. It was found that more than 95% of
the total activity was associated with *"c-
DISIDA zone and less than 5% as free " TcO,
plus *"Tc-Sn-colloid in the preparation.
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Stability Shelf-life of the radiopharma-
ceutical 1s one year. The results showed that the
DISIDA kit had excellent properties both in vitro
and in vivo tests. Bench-life of the preparation was
6 hours.

Apyrogenicity 2 mCi in 1 ml of #"Tc-
DISIDA was injected to three healthy adult rabbits.

Fig. 1.
RESULTS AND DISCUSSION

a chloro-2 .6 diisopropylacetanilide was
synthesized from 2,6-diisopropylanilide and
chloroacetylchloride. DISIDA (2°.6 'diisopropy-
lacetanilide iminodiacetic acid) was synthesized
from a chloro-2 .6 diisopropylacetanilide and
iminodiacetic acid. The DISIDA was made as
DISIDA instant kit by addition of an appropriate
amount of stannous chloride and stored in
lyophilized form. DISIDA instant kit was used
routinely instead of "'l BSP. Radiographic
immaging procedures such as oral cholecysto-
graphy served a very useful purpose. but several
of them are invasive and involve a certain degree
of risk from the administered contrast media as
well as discomfort to the patient. Cholescin-

JAN. - APR. 1998. Volume IV Number I

The results showed that our DISIDA kits met the
requirement for the absence of pyrogen.'

Sterility The first and the last vials were sent
to the Department of Microbiology for sterility
test, the results were negative.

Specific activity Our kits could be mixed
with 2 to 4 ml of 1-50 mCi of Na "TcO,.

2™ 1 -Sn-Colloids

o9 .~ DISIDA

99m
free Tc

Areas of interest were selected for " Tc-DISIDA, " Te-Sn-colloid and free pertechnetate.

tigraphy have proved to be the most sensitive
method available for documenting cystic duct
patency or obstruction'”'” and had become the
diagnostic procedure of choice for acute
cholecystitis.'>'* In addition it has proved useful
in postoperative patients because of its ability to.
evaluate ductal obstruction as well as detect the
presence of cystic duct remnants and biliary
leakage. Diagnosis of these organic causes of
postcholecystectomy syndrome can result in relief
of symptoms via appropriate therapy. By the same
token, exclusion of these disorders can permit
internist or surgeon to search elsewhere for the
patient's cause of distress."
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Generally surgeons have been less enthu-
siastic about the role of nuclear imaging in clinical
situations. This has been because(l) several
nuclear imaging procedures have a limited
diagnostic accuracy.(2) the scans generated often
suffer from a lack of specificity and (3) the
examinations have not been readily available
and often had to be scheduled as special
procedures. Despite these prior prejudices, their
experiences with iminodiacetic (IDA) imaging of
the biliary tract are changing their attitude.
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ULTRASOUND OF FOCAL SPLENIC LESIONS
IN PATIENTS WITH HUMAN IMMUNODEFICIENCY VIRUS

Pannee VISRUTARATNA, MD., Nitaya THONGSIBGAO, MD.

ABSTRACT

Abdominal ultrasonographic findings of 14 patients with human immunodeficiency
virus (HIV) and focal lesions in the spleen were reviewed. There were solitary hypoechoic
lesions in 2 patients and multiple hypoechoic lesions in 12 patients. The diagnoses were
confirmed by hemoculture (6 patients), lymph node biopsy (5 patients), splenectomy
(1 patient), bone marrow aspiration biopsy (1 patient), and response to therapy (1 patient).
The causes of focal hypoechoic lesions in the spleen were tuberculosis (7 patients).
salmonellosis (6 patients), and nocardiosis (1 patient). For HIV patients with focal
hypoechoic lesions in the spleen, particularly in Northern Thailand, a diagnosis of
tuberculosis, salmonellosis, or nocardiosis should be considered.

INTRODUCTION

Splenic abscess 1s an uncommon disease in
general. In population-based autopsy studies the
incidence of splenic abscess has been between 0.2
to 0.7 percent.! There are five distinct causes of
splenic abscess: metastatic infection, contiguous
infection, embolic noninfectious events causing
ischemia and subsequent superinfection, trauma,
and immunodeficiency.! As the number of patients
with immunodeficiency. including that caused by
cancer chemotherapy and acquired immuno-
deficiency syndrome has increased, the incidence
of splenic abscess has also increased. The purpose
of this study was to determine the causes of focal
splenic lesions seen in ultrasonograms of patients
with human immunodeficiency virus (HIV).

MATERIALS AND METHODS

Between 1992 and 1996, 14 patients with
HIV and focal splenic lesions were examined by
ultrasound at Chiang Mai University Hospital. 11

men and 3 women, aged between 18 to 38 years
old. The diagnoses were confirmed by hemo-
culture (6 patients), lymph node biopsy (5
patients) . splenectomy (1 patient). bone marrow
aspiration biopsy (1 patient), and response to
therapy (1 patient). No focal splenic lesions were
seen in follow-up ultrasonograms of 4 patients.
The causes of the focal splenic lesions were
tuberculosis (7 patients), salmonellosis
(6 patients), and nocardiosis (1 patient).

RESULTS

CLINICAL HISTORIES. The most common
clinical histories were fever (9 patients) and
abdominal pain (7 patients). Others were neck
mass (3 patients), cough (2 patients), and chest
pain (1 patient). Physical examination revealed
lymphadenopathy in 9 patients. and hepatomegaly
in 4 patients.

Department of Radiology. Faculty of Medicine, Chiang Mai University, Chiang Mai 50200, Thatland
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ULTRASONOGRAPHIC FINDINGS. The
ultrasonograms of the patients were reviewed for
the length of the spleen, focal lesions, intra-
abdominal lymphadenopathy, and ascites. A
patient was considered to have splenomegaly
when the length of spleen was more than 11 cm.?
Splenomegaly was seen in only 3 patients, one
with tuberculosis and two with salmonellosis. All
focal splenic lesions were hypoechoic. The
ultrasonographic findings are in Table 1.

In patients with tuberculosis the focal
splenic lesions were smaller than 1 cm (Fig. 1),
except for one patient who had a single 1.5 cm
lesion. Intra-abdominal lymphadenopathy was
seen in almost all patients. Enlarged lymph nodes

JAN. - APR. 1998. Volume IV Number I

were seen at the splenic hilum in one patient (Fig.
2). In another patient abscesses of the psoas
muscles were seen (Fig. 3).

Salmonellosis was caused by S. enteritidis
in 3 of our patients, S choleraesuis in 2 patients.
and an unknown species in 1 patient. Three
patients had multiple focal splenic lesions smaller
than 1 cm (Fig. 4). Another patient had a 1.5 cm
splenic lesion. The two other patients had three
splenic lesions, which were 2-4 cm (Fig. 5). Only
one patient with salmonellosis had intra-
abdominal lymphadenopathy.

The single patient with nocardiosis had
multiple focal splenic lesions smaller than 1 cm
(Fig. 6) and intra-abdominal lymphadenopathy.

Table 1. Causes of focal splenic lesions and ultrasonographic findings

Causes/Ultrasonographic findings

No. of patients

M tuberculosis
Splenomegaly
Single focal splenic lesion
Two focal splenic lesions
Multiple focal splenic lesions

Intra-abdominal lymphadenopathy

Ascites

Abscesses of psoas muscles
Salmonella species

Splenomegaly

Single focal splenic lesion

Two focal splenic lesions

Three focal splenic lesions

Multiple focal splenic lesions

Intra-abdominal lymphadenopathy

Ascites
Nocardia species
Multiple focal splenic lesions

Intra-abdominal lymphadenopathy

B O — = N N = = = ]
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Fig.1 Tuberculosis. Sagittal ultrasonogram  Fig.2 Tuberculosis. Sagittal ultrasonogram shows
shows multiple hypoechoic lesions in the multiple hypoechoic lesions in the spleen.
spleen (K = left kidney). Note enlarged lymph nodes at the splenic

hilum (arrows)

CHIANG MAI U 11 MR SOMBOON 2091818
Radiology - 19-SEP-95
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Fig.3 Tuberculosis. Transverse ultraso-
nogram shows bilateral psoas
abscesses (arrows) and enlarged
retroperitoneal lymph nodes (RK
= right kidney. LK = left kidney).
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Fig.5 Salmonellosis. Sagittal ultrasonogram shows three
hypoechoic lesions 2-4 ¢cm 1n the spleen.

Fig.4 Salmonellosis. Sagittal ultraso-
nogram shows multiple hypoec-
hoic lesions in the spleen.

Fig.6 Nocardiosis. Sagittal ultrasonogram shows multiple
hypoechoic lesions in the spleen.
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DISCUSSION

Before the AIDS epidemic splenic abscess
was an uncommon disease. The most frequently
cultured organisms from splenic abscess were
Streptococci, Staphylococci, and Salmonellae *
The most common symptoms described were fever
and abdominal pain.

Since the spread of AIDS worldwide, there
has been an increase of splenic abscess in AIDS
patients.*® The reasons may be severe depletion
of lymphoid tissue, as has been seen in the
histopathology of the spleen in AIDS” ? and the
common involvement of the spleen in systemic
diseases.

The causes of focal splenic lesions in
patients with HIV infection are infection and
tumors. Hyperechoic splenic lesions have been
reported in Kaposi sarcoma,’ Pneumocystic carinii
infection.'® and Mycobacterium avium-
intracellulare (MAI) infection."" Hypoechoic
splenic lesions have also been reported in
tuberculosis, MAI infection, fungal infection,
lymphoma, and bacillary angiomatosis.®'""

In the abdomen tuberculosis can affect the
gastrointestinal tract, peritoneum, lymph nodes,
liver, spleen, or pancreas. Splenomegaly 1s the
most common splenic involvement in tuber-
culosis.” Tuberculosis of the spleen usually occurs
in the miliary form with nodules ranging from
0.5-2 mm in diameter, which cannot be detected
on CT scans.'* The macronodular form of splenic
tuberculosis is extremely rare with multiple low-
density masses on CT scans or hypoechoic masses
on ultrasonograms."’

In areview of CT scans of 259 patients with
HIV infection, low attenuation lesions in the spleen
were found in 21% (55 patients).* The splenic
lesions were almost always multiple. Three-
fourths of the patients with splenic lesions smaller
than 1 em had tuberculosis. This 1s consistent with
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ultrasonographic findings in most of our
tuberculosis patients, who had multiple
hypoechoic splenic lesions smaller than 1 ¢m.
Murray et al. also found multiple small hypoechoic
splenic lesions in ultrasonograms of 6 AIDS
patients with tuberculosis.” Focal hepatic or splenic
lesions are rare manifestations of MAI infection .
Even though it 1s not possible to distinguish
between this infection and M rtuberculosis
infection without cultures. tuberculosis should be
considered first in endemic areas such as Northern
Thailand.

Our series consisted of only 14 patients. too
small for statistical analysis. However, HIV
patients with tuberculosis tend to have multiple
small hypoechoic lesions in the spleen with
enlarged intra-abdominal lymph nodes.

Salmonellal splenic abscess in HIV-infected
patients has been reported.'™"” One patient had two
splenic abscesses caused by S enteritidis '°
Another patient had an 11 cm splenic abscess
caused by S typhimurium.'” Our patients had
salmonellal splenic abscesses of varying sizes and
numbers.

Nocardiosis 1s an uncommon opportunistic
infection in HIV patients. Nocardia can cause lung
disease and abscesses in various organs.'® In our
study we found only one nocardiosis patient with
multiple hypoechoic splenic lesions and multiple
enlarged intra-abdominal lymph nodes.

CONCLUSION

The incidence of opportunistic infections
and tumors in HIV patients varies geographicaily.
In Northern Thailand, for HIV patients with focal
hypoechoic lesions in the spleen. a diagnosis of
tuberculosis, salmonellosis. or nocardiosis should
also be considered.
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A CASE OF SIMULTANEOUS HEPATIC, SMALL INTESTINAL,
AND ADRENAL CAVERNOUS HEMANGIOMAS

Pannee VISRUTARATNA, MD., Wattanawan AUEPITAKSAKUL, MD.

ABSTRACT

We report a case of multiple cavernous hemangiomas of the liver. small intestine,
and left adrenal gland. A 29-year-old woman was found to have multiple hemangiomas
of the small intestine during an exploratory laparotomy for acute abdominal pain. After
surgery. abdominal CT scans showed multiple hemangiomas in the liver, small intestine,
and left adrenal gland. A barium study showed multiple polypoid filling defects in the
duodenum, jejunum and ileum, which were hemangiomas.

INTRODUCTION

Hemangiomas of the gastrointestinal tract
are rare; only about 200 cases have been reported
in the literature.' Many hemangiomas of the bowel
are associated with vascular malformations in
other regions. We report a patient who had multiple
hemangiomas of the liver. small intestine, and left
adrenal gland.

CASE REPORT

A 29-year-old woman had had abdominal
pain for 2 days with nausea and vomiting. She did
not have a fever. She had been diagnosed as having
hemangiomas of the right foot and conjunctiva
when she was 7 years old. On physical
examination tenderness of the right lower
abdomen was noted. She underwent an exploratory
laparotomy because acute appendicitis was
suspected, but it was not found to be the case.
However, multiple hemangiomas were seen
scattered throughout the jejunum and ileum. An
appendectomy was performed. Afterwards a plain
abdominal radiograph taken before surgery was
reviewed. Multiple calcifications were seen in the
upper abdomen and in the pelvic cavity (Fig. 1).

Precontrast CT scans showed multiple hypodense
masses with multiple calcifications in the liver
(Fig. 2). Postcontrast CT scans showed nodular
enhancement at the periphery of the masses with
fill-in on delayed scan (Fig. 3). There were
multiple calcifications in the left adrenal gland
(Fig. 4). Multiple enhanced intramural masses with
calcifications were seen in the terminal ileum (Fig.
5). A barium study showed a few polypoid filling
defects in the duodenum (Fig. 6) and multiple
polypoid filling defects in the jejunum and
terminal ileum (Fig. 7). The patient received
symptomatic therapy.

DISCUSSION

Benign neoplasms of the small intestine are
uncommon. In a review of 1721 patients with
these, Wilson et al.” found 212 patients with
hemangioma. The common locations were
jejunum and ileum. Preoperative diagnosis of this
disease has always been extremely difficult.’

There are four types of gastrointestinal
hemangiomas: (1) multiple phlebectasia; (11)

Department of Radiology. Faculty of Medicine. Chiang Mai University. Chiang Mai 50200, Thailand
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cavernous hemangioma, either diffuse infiltrating
or circumscribed polypoid: (i11) simple capillary
hemangioma; and (iv) angiomatosis.* Cavernous
hemangioma is the most common type. The
hemangiomas in our patient contained calcifi-
cations, which were phleboliths, so they were the
cavernous type. Hemangiomas of the small bowel
usually occur with intestinal bleeding that may be
chronic or acute. Other clinical manifestations
include intussusception, obstruction , and
perforation.' Our patient had acute abdominal pain.

Imaging findings of intestinal cavernous
hemangioma have been described. Multiple
phleboliths have been seen in plain abdominal
radiographs.** In barium studies multiple polypoid
filling defects have been seen.’“ In a CT scan of a
patient with cavernous hemangiomas of the small

Fig.1 A plain abdominal radiograph shows
multiple calcifications in the upper
abdomen and pelvic cavity.

JAN. - APR. 1998. Volume IV Number |

bowel multiple calcifications in the thickened wall
of the intestine, were reported.’ The CT findings
were similar to those of our patient.

There are many hemangioma syndromes
such as Rendu-Osler-Weber. Sturge-Weber-
Dimitri, and Von Hippel-Lindau.” Our patient may
have had Rendu-Osler-Weber syndrome
(hereditary hemorrhagic telangiectasia), which is
an autosomal dominant condition that may occur
in childhood, but does so usually after puberty. In
this syndrome discrete, bright red, spider-like
macropapules appear on the face:; tongue: lips:
nasal, oral, and conjunctival membranes; the
palmar aspect of the fingers; the nail beds: liver:
lung; spleen: pancreas; brain; and mucosal
surfaces.”

Fig.2 Precontrast CT scan shows multiple

hypodense masses in the liver with

calcifications.
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Fig.3 Delayed CT scan (10 minutes after contrast ~ Fig.4 Precontrast CT scan shows multiple calcifi-

infusion) shows intense enhancement of cations in the left adrenal region and
multiple masses in the liver with multiple multiple hypodense masses in the liver
calcifications. with calcifications.

Fig.5 Postcontrast CT scan shows focal Fig.6 Barium study showsa few polypoid filling
thickening of the ileal wall with calcifi- defects in the duodenum (arrows).
cations (arrow).
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Fig.7 Barium study shows multiple polypoid
filling defects in the ileum.
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