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PROSPECTIVE STUDY OF ULTRASOUND
WITH PERFLUTRENE CONTRAST
COMPARED TO MAGNETIC RESONANCE
IMAGING IN THE DIAGNOSIS OF
HEPATIC HEMANGIOMAS
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Maria de Fatima SANTOS?, Ricardo MINCIS® and Ana GORSKI*

ABSTRACT — Context - The incidence of hepatic hemangiomas ranges from 0.4% to 20% in the general population. Conventional
ultrasound is usually the first diagnostic method to identify these hemangiomas, typically as an incidental finding. Ultrasonography
with second generation contrast materials is being used in various areas of hepatology, yielding similar results to those obtained with
computerized tomography and magnetic resonance imaging in the diagnosis of hepatic hemangiomas. Objective - To evaluate the
agreement between ultrasound with perflutrene contrast and magnetic resonance imaging in the diagnosis of hepatic hemangiomas.
Methods - A total of 37 patients were prospectively examined between January 2006 and August 2008. A total of 57 hepatic nodules
were documented in this group as incidental findings on routine ultrasound exams. The 37 patients were administered perflutrene
contrast without adverse reactions, and were all submitted to magnetic resonance exams. Results - Conventional ultrasound identified
15 patients with nodules typical of hemangiomas and 22 patients with other nodules. In 35 patients, the contrast characteristics
were consistent with hepatic hemangiomas. Conclusion - Agreement between the data obtained from ultrasound with contrast
and magnetic resonance was 94.5%. In discordant cases, the magnetic resonance diagnosis prevailed. In the case which presented
indeterminate findings on contrast ultrasonography, magnetic resonance was repeated after 3 months, confirming the diagnosis of
a hepatic hemangioma. A biopsy was performed on the suspected malignant nodule which also confirmed the presence of a hepatic
hemangioma. Ultrasonography with contrast has the advantages of being more accessible to the public at large and lower cost than
magnetic resonance. The results of our study highlight the need for a new protocol in hepatic nodules incidentally identified on
conventional ultrasonography. In the case of typical hemangiomas, conventional ultrasound is sufficient for diagnosis. However,
for poorly defined nodules, ultrasonography with contrast is indicated. After confirming the presence of a hepatic hemangioma on
contrast ultrasonography, no further exams are needed to finalize the diagnosis.

HEADINGS - Hemangioma. Liver diseases. Ultrasonography. Contrast media. Magnetic resonance spectroscopy.

V. 48 — no.2 — abr.ljun. 2011

INTRODUCTION

Hemangiomas are the most common benign
congenital tumor of the liver with an incidence ranging
from 0.4% to 20% at autopsy®? and are more frequent
in women. It is classified as a congenital vascular
malformation or hamartoma.

Conventional ultrasonography (US) is the imaging
method routinely used for abdominal examinations given
its lack of side effects, low cost and general availability
(Figure 1). The identification of hepatic nodules as an
incidental finding is common (incidentalomas)®. This

method has low specificity in the differential diagnosis
of hepatic nodules, while colored Doppler does not
detect vascularization in the majority of hepatic
hemangiomasb.

Computerized tomography (CT) and magnetic
resonance (MR) are the imaging methods used to
diagnose hepatic hemangiomas, both of which entail
the use of contrast agents®*7.

Contrasts for use in ultrasonography have been
undergoing development since 1968 and the latest
contrasts, considered second generation, are used in
more than 60 countries!> !9,
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FIGURE 1. Conventional ultrasonography revealing nodule with hepatic
hemangioma features

The color Doppler ultrasound (US) first used in US exams
with contrast yielded unsatisfactory results due to artifacts in
the images and the fact that balls of dye disappeared rapidly.

The pulse inverted harmonics and low mechanical index
employed in today’s US technologies allow for real-time
characterization of mediums in contrast without colored
Doppler>22,

US exams using contrast produce mild side effects in a
small number of patients!"”-!?. The diagnostic concordance
between contrast US and magnetic resonance MR is over
90% in the diagnosis of hepatic hemangiomas®.

In spite of numerous studies, the true value of contrast
ultrasound has not yet been clearly defined in our milieu.The
aim of this study was to evaluate the concordance between
contrast ultrasound and magnetic resonance MR in the
diagnosis of hepatic hemangiomas.

METHODS

A total of 37 patients were prospectively analyzed between
January 2006 and August 2008. Twelve of these patients
were seen at the Hospital Irmandade da Santa Casa de
Misericordia de Sao Paulo, SP, Brazil and the remainder
(25) at the Schmillevitch Diagnostics Centre, Sao Paulo, SP.
Of the 37 patients, 28 (75.67%) subjects were women and 9
(24.33%) men, with a mean age of 42.3 years.

Patients were recruited by the Irmandade da Santa
Casa de Misericordia de Sao Paulo Hospital and the
Schmillevitch Diagnostics Center and included cases with
hepatic nodules as an incidental finding on conventional
abdominal ultrasound exams.

Fifty seven nodules were documented as incidental findings
on routine ultrasound exam in patients without cancer or
chronic hepatopathy. Nodules measured between 0.8 cm
and 22 cm across.
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The diagnostic criteria for a typical hemangioma on
conventional US were: solitary, circumscribed, hyperechoic
nodule, with both dimensions less than 4 cm{¥. The 37
patients first underwent US with contrast followed by MR
in a double-blind study design.

US with perflutrene contrast was performed using equipment
from Medison (South Korea) model SA 9900 with inverse
pulse harmonics and low mechanical index (0.04 to 0.1) and
a 3.5 MHz transducer.

Contrast was given by intravenous bolus injection of 0.5
mL of dye into a peripheral arm vein in all patients, followed
by 10 mL of 0.9% saline solution.

An additional dose of contrast was used in two patients
with four and five nodules, respectively.

No adverse contrast reactions were seen in any of the
patients.

The contrast US exam was split into three phases for
analysis:

a) arterial phase of approximately 10 to 30 seconds;
b) portal phase of approximately 30 to 90 seconds;
¢) late phase of approximately 90 to 120 seconds.

The exam was photographed and recorded on digital
video discs, and lasted between 10 to 15 minutes.

Of the 37 patients, 24 underwent ultrasound exam with
contrast immediately after US, and 13 patients from 3 to 10
days after US.

The author acquired the contrast and all exams were
performed free of charge.

MR imaging exams were done on 1.0 or 1.5 Tesla devices,
within 2 to 32 days of the conventional US exam. The
protocol for diagnosis of hepatic hemangioma included T1
and T2 weighted analysis, and administration of extracellular
gadolinium with and without fat saturation®.

All patients signed an informed consent and the study was
approved by the Research Ethics Committee of the Hospital
Irmandade da Santa Casa de Misericordia de Sao Paulo, SP,
Brazil (protocol no. 500/07).

RESULTS

Conventional US identified 23 patients with solitary
nodules and 14 patients with multiple nodules. Of these 57
nodules, 27 were hyperechoic and 30 were hypoechoic.

Fifteen patients had nodules with typical characteristics
of hepatic hemangiomas, while 22 had atypical nodules!?.

All of the 30 hypoechoic nodules had correlation with
varying degrees of diffuse hepatic steatosis (Figure 2).

After the administration of perflutrene contrast, within a few
seconds, peripheral enhancement of the hepatic nodules revealed
progressive centripetal filling in the arterial phase. In nodules
less than 2 cm in size, filling by contrast was diffuse (Figure 3).

In the venous and late phases, filling by contrast of nodules
greater than 2 cm, was partial or total whereas for nodules
measuring less than 2 cm, the filling pattern remained diffuse
or unaltered (Figure 4).
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FIGURE 2. Hypoechoic hepatic nodule detected on conventional
ultrasonography exam

FIGURE 4. Ultrasonography with contrast showing partial filling during
venous phase (hepatic hemangioma)

Findings for US with contrast in 35 patients were consistent
with hepatic hemangiomas (Table 1).

TABLE 1. US contrast

Frequency %
Hepatic hemangioma 35 94.59
iif:i;?:j::e with malignant 1 270
Indeterminate nodule 1 2.70
Total 37 100.00

One patient with a single nodule presented no
contrast enhancement for all the three phases of the
exam (indeterminate).
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FIGURE 3. Ultrasonography with contrast showing diffuse filling of
the nodule during arterial phase, characteristic of hepatic hemangioma
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FIGURE 5. Magnetic resonance showing nodule with T2 hypersignal
characteristic of hepatic hemangioma

In one patient with a solitary nodule measuring 5.2 cm by
4.0 cm, leakage of contrast was observed in the venous and
late phases (washout), characteristic of a malignant tumor.

The exam was painless and there were no adverse reactions
in any of the 37 patients.

A total of 60 nodules were detected on MR, 3 of which
measured less than I cm across and were not detected by US.

The 60 nodules were all hypointense in T1 and hyperintense
in T2 (Figure 5). After gadolinium administration, there was
a centripetal enhancement with partial filling in 18 patients
and impregnation centripetally with total filling in a further
9 patients (Figure 6).

All of the 37 patients were diagnosed with hepatic
hemangiomas by MR.
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FIGURE 6. Magnetic resonance showing late phase, partial filling of
nodule (hepatic hemangioma)

DISCUSSION

Incidentalomas or incidental findings on abdominal US
of hepatic nodules are frequent. A significant proportion
of these cases require other imaging methods to confirm
the diagnosis.

Medical conduct in the event of a typical hemangioma
nodule on conventional US is diverse. Typically, the conventional
exam is repeated after 3 to 6 months, and no other imaging
exams are done. Some authors recommend a CT or MR in
all cases of nodules greater than 1 mm®* ¥,

Use of contrast in US has brought new perspectives to the
method, and this approach is gradually becoming adopted in
hepatology for the differential diagnosis of hepatic nodules,
detection of primary carcinomas, transplant assessment,
among others?.

Technical advances in US equipment such as pulse
inverted harmonics and low mechanical index, allied with a
second generation of contrast media, were fundamental in
the development of the new method.

Characteristics of enhancement by perflutrene contrast
in this study demonstrated similar results to those reported
by other authors. Diffuse staining in nodules less than 2 cm
and peripheral staining in nodules greater than 2 cm with
centripetal filling is partial or total. This pattern of contrast
capture in hepatic hemangiomas is not seen in other benign
or malignant liver nodules®.

The conduct of the referring doctor for a patient whose
liver nodule had malignant characteristics on US exam,
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was to order a biopsy of the nodule, which resulted in a
pathological diagnosis of hepatic hemangioma. There were
no complications during the biopsy.

In the case presenting an indeterminate nodule on contrast
US, the requesting physician requested a repeat MR after
3 months, based on a presumptive diagnosis of hepatic
hemangioma.

The agreement between contrast US and MR in the
diagnosis of hepatic hemangioma has been described as
ranging from 88% to 96%W. In our study, agreement was
found in 35 of the 37 cases (94.5%) and the two discordant
cases were given the MR diagnosis.

Cases of error with contrast US most likely stem from
histological changes in the nodules. False-positives and
negatives occur on CT and MR for the same reasons®”2b.

Piscaglia et al.®”, in a 2006 study of 23.188 ultrasonography
exams with contrast, found side effects in 27 cases (0.0086%),
the most common being nausea, vomiting, and hypotension.
In 2008, an analysis of 66.164 US exams using perflutrene
contrast detected mild adverse reactions in 0.006%.

These contrast agents are not nephrotoxic or cardiotoxic
and may be used in patients with renal insufficiency. In our
study sample, the exam was painless in all 37 patients and
no adverse reactions were observed.

Romanini et al."®, in 2007, showed correlation between
US with contrast and MR in the diagnosis of 575 hepatic
tumors which were confirmed by biopsy. These authors found
sensitivity of 98.1% and specificity of 95.7%, concluding
that conventional US associated with contrast US reduced
the cost of diagnosing hepatic nodules for hospitals and the
public health service.

An US with contrast has several disadvantages over MR,
given the former’s partial images of the liver and the fact that
the exam is operator dependent.

However, US with contrast has broader availability to
the general public as the costs of the equipment of the exam
itself are lower. It is also a painless exam, with rare side
effects. A contrast US can be performed immediately after
conventional US reducing time to reach diagnosis and stress
and anxiety of the patient.

The results of this study suggest the need for a new protocol
for the diagnosis of hepatic nodules found incidentally
on routine US exams. In patients with nodules detected
on conventional US which are deemed typical of hepatic
hemangiomas, follow-up using conventional US should
suffice!®. However, in patients with undefined nodules
on conventional US, an US with contrast should be the
second imaging method indicated. If hepatic hemangioma
is subsequently diagnosed, no further investigations are
needed.
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Schmillevitch J, Szutan LA, Ferreira FG, Santos MF, Mincis R, Gorski A. Estudo prospectivo comparando a ultrassonografia com o contraste perflutreno

e a ressonancia magnética no diagndstico de hemangiomas hepaticos. Arq Gastroenterol. 2011:;48(2):119-23.

RESUMO - Contexto - O hemangioma hepatico apresenta incidéncia entre 0,4% a 20% na popula¢ao e a ultrassonografia convencional é geralmente o

primeiro método diagnodstico a identifica-lo como achado incidental. A ultrassonografia com contrastes de segunda geragdo vem sendo utilizada em
varias areas da hepatologia, com resultados semelhantes a tomografia computadorizada e a ressonancia magnética no diagnostico dos hemangiomas
hepaticos. Objetivo - Avaliar a concordancia entre a ultrassonografia com o contraste perflutreno e a ressonancia magnética no diagnostico dos
hemangiomas hepaticos. Métodos - Foram analisados prospectivamente 37 pacientes entre janeiro de 2006 e agosto de 2008 e identificados 57 nédulos
como achados incidentais de exame de ultrassom de rotina. Nos 37 pacientes, foi administrado o contraste perflutreno, sem reagdes adversas. Os
37 pacientes realizaram exames de ressonancia magnética. Resultados - A ultrassonografia convencional identificou em 15 pacientes noédulos com
caracteristicas tipicas de hemangiomas e em 22 pacientes com ndédulos com outras caracteristicas Em 35 pacientes as caracteristicas do contraste
foram compativeis com hemangiomas hepaticos. Conclusio - A concordancia entre a ultrassonografia com contraste e a ressonancia magnética foi de
94,5% e nos casos discordantes o diagnostico foi realizado pela ressonancia magnética. No caso indeterminado na ultrassonografia com contraste, a
ressonancia magnética foi repetida em 3 meses, confirmando o diagnostico de hemangioma hepatico. No caso com nodulo sugestivo de malignidade
na ultrassonografia com contraste, foi realizada biopsia do nédulo, com anatomopatologico de hemangioma hepatico. A ultrassonografia com
contraste apresenta vantagens de maior acesso a populagao e custos menores em relagdo a ressonancia magnética. Os resultados deste trabalho
sugerem novo protocolo para nddulos hepaticos identificados incidentalmente em exames de ultrassonografia convencional. Nos hemangiomas
tipicos, a ultrassonografia convencional seria suficiente. Nos casos com nédulos nao definidos, a ultrassonografia com contraste a ser indicado, que
ao confirmar o diagndstico de hemangioma hepatico, encerraria a instigagao diagnostica.

HEADINGS - Hemangioma. Hepatopatias. Ultrassonografia. Meios de contraste. Espectroscopia de ressonancia magnética.
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