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® CASE REPORT ®

Basket pattern blood flow signals discovered in a case of splenic
hamartoma by power Doppler ultrasonography
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Abstract

We present the gray-scale ultrasonography (GSUS), power
Doppler ultrasonography (PDUS), abdominal computed
tomography (CT), and magnetic resonance imaging (MRI)
findings for a case of splenic hamartoma in a 27-year-old
man, showing a ¢ 50 mm homogeneous, iso- and hypo-echoic
splenic mass with evidence of a small plural cystic lesion.
This splenic hamartoma showed increased vascularity on
power Doppler sonograms. PDUS showed multiple circular
blood flow signals inside the mass (i.e. a basket pattern),
which was consistent with the small plural cystic lesion
shown by GSUS. Spectral analysis also confirmed arterial
and venous flow. CT scans showed that the mass had low-
density relative to the normal spleen and MRI showed
that the mass was isodense, relative to the normal spleen.
Therefore, CT and MRI are not useful for the diagnosis of
splenic hamartoma. Ultrasonography can be used to
diagnose splenic hamartoma without administration of a
contrast material and therefore is an indispensable method
for the diagnosis of splenic hamartoma.
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INTRODUCTION

Splenic hamartoma is a rare benign tumor with a mortality
rate of 0.13%". Since the first desctiption by Rokitansky
in 1 861%, more than 100 cases have been reported. Howevert,
hamartoma images have rarely been reported. On sonograms,
most splenic hamartomas are a homogeneous and solid
mass, with varying echogenicity relative to the normal splenic
parenchymalt ¥, Also, the power Doppler ultrasonography
(PDUS) findings of splenic hamartomas show increased
vasculatity”l. To our knowledge, PDUS findings, computed
tomography (CT), magnetic resonance imaging (MRI)
features, and pathologic findings of a splenic hamartoma
have not been reported.

CASE REPORT

The patient was an asymptomatic 27-year-old man. Routine
physical examination and blood test had no remarkable
finding.

Sonographic examination of the patient’s spleen was
petformed using the Aplio80 (Toshiba SSA-770A) equipped
with a 4.5-MHz convex-array transducer. Gray-scale ultras-
onography (GSUS) showed a ¢ 4.3 cmX4.7 cm hypo-echoic
and iso-echoic (i.e. mixed pattern) solid mass (Figure 1A) at
the middle pole of the spleen. The mass was homogeneous
with evidence of cystic changes in the center, but without
calcification. Sonography also showed a clear and smooth
margin, and PDUS showed multiple circular blood flow
signals inside the mass (i.e. basket pattern) (Figure 1B).
Arterial and venous flow was confirmed by spectral analysis
(Figure 1C) and the peak systolic velocity of the arterial
flow noted in the mass was 16.4 cm/s with a resistance
index of 0.38 and a pulsatility index of 0.52.

Abdominal CT scan before administration of a contrast
material revealed a low-density mass (Figure 2). During the
arterial phase of contrast-enhanced dynamic CT, the mass
was enhanced earlier than the normal splenic parenchyma.
During the delayed phase, the intensity of the mass was the
same as that of the normal splenic parenchyma.

MRI showed that the mass in the spleen was iso-intense
relative to the normal spleen on T1-weighed images and
mild hyper-intense on T2-weighed images (Figure 3). During
the arterial phase of contrast-enhanced dynamic MRI, the
mass was enhanced earlier than the normal splenic parenchyma.
During the delayed phase, the mass was mild hyperintense
relative to the normal splenic parenchyma. These findings
were suggestive of hemangioma, metastatic tumor, malighant
lymphoma, angiosarcoma or hamartoma.
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Figure 1 Splenic hamartoma on ultrasonogram. A: A homogeneous hamartoma
on gray-scale sonogram with evidence of cystic changes in the mass (arrows);
B: multiple circular blood flow signals within the mass on power Doppler

Plane CT

Figure 2 A low-density mass in the spleen shown by plane CT scan (arrows).

A splenectomy was performed because a malignant
splenic neoplasm or metastasis could not be ruled out, as it
could prevent the mass from spontaneous rupture. Histologic

Figure 3 Isointense mass on standard T1-weighed MRI mass on (A) and mild

PDUS

sonogram (basket pattern); C: arterial and venous flow in the mass on duplex
Doppler sonogram.

examination of the lesions revealed dilated vessels and
congestion. The border of the mass and normal splenic
parenchyma was smooth and clear (Figure 4A). The mass
was composed of red pulp and lacked fibrous trabeculae
and white pulp. The normal splenic parenchyma was
compressed, and no capsule was found (Figure 4B).

The final pathologic diagnosis was a splenic hamartoma
of the red pulp.

DISCUSSION

Splenic hamartoma is prevalent in either sex and has been
reported in all age groups. However, it was reported that
50% of pediatric patients with a splenic hamartoma have
clinical manifestations such as pancytopenia, anemia or
thrombocytopenial®. Spontaneous rupture of the hamartoma
with acute abdominal pain in adults has also been reported®d.
Here we present a case who was asymptomatic, and the splenic

hyperintense T2-weighed MRI (arrows B).
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Figure 4 Dilated vessels (arrowheads) and border of the mass and normal

tumor was coincidentally discovered, during a complete medical
checkup.

Splenic hamattoma is a rare benign tumor. Wan e a/”),
have reported the sonographic findings in 53 cases of
verified focal splenic lesions, such as cysts, infarcts, abscess,
and hemangioma, spontaneous rupture, tuberculosis, lymp-
hangioma, and hamartoma.

On gray-scale sonograms, most splenic hamartomas are
solid and homogeneous masses with various echogenicities
relative to the normal splenic parenchymal*®. However,
sonographic echogenicity indicates that splenic hamartoma
is usually hypo-echoic"), and occasionally heterogeneous
and may exhibit cystic changes or calcification"). In our
case, splenic hamartoma showed some solid and homogeneous
characteristics via the gray-scale sonographic findings.
However, internal echogenicity of the mass showed mixed
pattern echoes containing a cystic area, but the posterior
echo was only slightly enhanced. Gray-scale sonographic
tindings on tissue harmonic imaging (THI) have not been
reported regarding the boundary echo of a splenic hamartoma.
The gray scale of the boundary echoes shows a clear,
smooth, and hyper-echoic rim. THI improves the resolution,
because the high-condition wave beam is sharper than a
standard wave beam. Also, THI is useful for improving the
resolving power of the tumor. Splenic hamartomas are
usually detected as hypo-echoic tumors, but in our case the
echogenicity of the splenic hamartoma was iso-echoic and
hypo-echoic (i.e. mixed pattern) on THI for gray-scale
sonography. Splenic hamartomas are usually detected as
hypervascular tumors by arteriography. Angiograms of the
mass on power Doppler imaging (PDI) show tumor vessels
with aneurysmal dilatation, arterio-venous shunts, vascular
lakes, and tumor blush, presenting a typically malignant
vascular pattern!™?. This is different from those on color
Doppler image (CDI), because there is almost no dependence
on the angle. Therefore, PDI exhibits excellent sensitivity
compared to CDI. Tang ez a/", have reported color Doppler
sonographic findings in splenic hamartoma, and found that
blood flow is concentrated around the mass as multiple
radial blood flow signals. However, we found that blood
flow was concentrated around the mass as surrounding blood
flow signals coincident to the boundary echo and as multiple
circular blood flow signals. Histologic analysis following
splenectomy showed multiple vessels consistent with the
PDUS findings.

splenic parenchyma (arrows) (A) and a mass consisting of red pulp (B) (HEx100).

Contrast-enhanced abdominal CT scans revealed that
splenic hamartoma is iso-dense relative to the normal splenic
parenchyma, before and after administration of intravenous
contrast material™'". The mass in our patient was iso-dense
during the delay phase of contrast-enhanced dynamic CT,
but had a low density relative to the normal splenic parenchyma,
before administration of the intravenous contrast material.
Also during the artery phase of contrast-enhanced dynamic
CT, the mass had a high density relative to the normal splenic
parenchyma.

Hamartomas of the spleen usually are iso-intense on
T1-weighed MR images and hyper-intense on T2-weighed
images®” and the same was true for our case. However,
Fernandez-Canton ¢f /™), described that a histologically
proven case presents a small (2.5 cm) focal mass, which is
iso-intense to the splenic parenchyma on T1-weighed images
and hypo-intense on turbo-spin-echo T2 and short T'1 inversion
recovery images. In addition, Chevallier ¢# 2/, reported
that a fibrous-type splenic hamartoma measuring 7 cm in
diameter that MRI showed is hyper-intense on T1-weighed
MRI and hypo-intense on T2-weighed MRI.

Splenic hamartoma shows expansive growth and
compresses the surrounding splenic tissue without a true
capsule. Two histologic types of splenic hamartoma have
been described™: the white-pulp (lymphoid) type and the
red-pulp (pulposal) type. The white-pulp type is entirely
composed of lymphoid tissue, whereas the red-pulp type
defined by the Armed Forces Institute of Pathology as a
hamartoma in 1995 is composed of sinuses and is
histologically similar to that of normal splenic red pulp.
Hamartomas are of the red-pulp type are the most reported
cases, as was the case for our patient’s splenic hamartoma.

Sonography permits differential diagnosis of tumor of
the spleen. A splenic hemangioma is hyper-echoic on gray-
scale sonograms®'? and colot Doppler sonograms show
few color echoes similar to the findings in hepatic hemangiomas.
Color Doppler sonograms show an avascular pattern of
metastatic tumors and malignant lymphoma of the spleen®.
Sonograms of angiosarcomas show multiple hyper-echoic
masses!' and color Doppler sonograms show a fluctuating
low-velocity flow patternt™.

Since splenic hamartomas do not always exhibit hype-
rvascularity!, it should be included in the differential
diagnosis of splenic tumors in which color Doppler
sonograms show abundant blood flow. However, splenic
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hamartomas are usually hypervascular tumors. The circular
signals on power Doppler sonograms (basket pattern) in
our case are consistent with the histologic findings.

In conclusion, abdominal CT and MRI require the admi-
nistration of a contrast matetial to make an exact diagnosis.
However, PDUS does not require the administration of a
contrast material. Furthermore, PDUS does not affect the
body. Therefore, the results of PDUS are equivalent to
abdominal CT and MRIL
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