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Abstract

AIM: To investigate the features of hepatic paragoni-
miasis on contrast-enhanced ultrasound (CEUS) imag-

ing.

METHODS: Fifteen patients with hepatic paragonimia-
sis who were admitted to our hospital between March
2008 and August 2012 were enrolled to this study. The
conventional ultrasound and CEUS examinations were
performed with a Philips IU22 scanner with a 1-5-MHz
convex transducer. After conventional ultrasound scan-
ning was completed, the CEUS study was performed.
Pulse inversion harmonic imaging was used for CEUS. A
bolus injection of 2.4 mL of a sulfur hexafluoride-filled
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microbubble contrast agent (SonoVue) was adminis-
tered. CEUS features were retrospectively reviewed and
correlated with pathological findings.

RESULTS: In total, 16 lesions were detected on CEUS.
The mean size of the lesions was 4.4 = 1.6 cm (range,
1.7-6.6 cm). Subcapsular location was found in 12 le-
sions (75%). All the lesions were hypoechoic. Six le-
sions (37.5%) were of mixed content, seven (43.8%)
were solid with small cystic areas, and the other three
(18.8%) were completely solid. Ten lesions (62.5%)
were rim enhanced with irregular tract-like nonenhan-
ced internal areas. Transient wedge-shaped hyperen-
hancement of the surrounding liver parenchyma was
seen in seven lesions (43.8%). Areas with hyper- or
iso-enhancement in the arterial phase showed con-
trast wash-out and appeared hypoenhanced in the late
phase. The main pathological findings included: (1)
coagulative or liquefactive necrosis within the lesion,
infiltration of a large number of eosinophils with the
formation of chronic eosinophilic abscesses and spo-
radic distribution of Charcot-Leyden crystals; and (2)
hyperplasia of granulomatous and fibrous tissue around
the lesion.

CONCLUSION: Subcapsular location, hypoechogenici-
ty, rim enhancement and tract-like nonenhanced areas
could be seen as the main CEUS features of hepatic
paragonimiasis.

© 2013 Baishideng. All rights reserved.
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Core tip: We retrospectively investigated the contrast-
enhanced sonographic features of hepatic paragoni-
miasis. Hepatic paragonimiasis has its own features on
contrast-enhanced ultrasound. Knowledge of these find-
ings is helpful in differentiating hypoechoic lesions in the
liver. When a subcapsular hypoechoic lesion with irregu-
lar tract-like non-enhancing necrosis is presented in non-
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cirrhotic liver, the diagnosis of hepatic paragonimiasis
should be suspected.
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INTRODUCTION

Paragonimiasis is a parasitic infestation caused by the
lung fluke. Although the primary site of paragonimiasis
is the lungs, ectopic infestation can occur in locations
such as the brain, muscles, retroperitoneum, and liver™.
The liver 1s known to be an organ in which ectopic para-
gonimiasis may occur. Hepatic paragonimiasis often ap-
pears as a mass that should be differentiated from other
cancerous lesions. Contrast-enhanced ultrasound (CEUS)
has been widely used in characterization of focal liver
lesions (FLLs)"'". The enhancement patterns of several
FLLs have been described and are well known'""",
However, to the best of our knowledge, the CEUS fea-
tures of hepatic paragonimiasis have not been investigat-
ed or reported in the English-language literature. In this
study, we retrospectively investigated the CEUS features
of hepatic paragonimiasis.

MATERIALS AND METHODS

Patients

We retrospectively reviewed the results of conventional
and CEUS examination of 15 patients with hepatic para-
gonimiasis who were admitted to our hospital between
March 2008 and August 2012. There were eight men and
seven women with a mean age of 42.5 £ 12.3 years (range,
29-65 years). All patients in this study were residents of
China’s Sichuan Province, which is an endemic atea of
paragonimiasis, especially the paragonimiasis skrjabini
variety, and a majority of them (10/15) had a history of
eating crayfish. The study was approved by the Ethical
Committee of the hospital. All the patients underwent
surgery and the diagnoses were confirmed histologically.

Ultrasound examination

The conventional ultrasound and CEUS examinations
were performed with a Philips IU22 scanner (Philips
Medical Solutions; Mountain View, CA, United States)
with a 1-5-MHz convex transducer. The CEUS imaging
technique used in this study was pulse inversion har-
monic imaging. The mechanical index for CEUS was 0.06.
After conventional ultrasound scanning was completed,
the CEUS study was performed. A bolus injection of 2.4
mL sulfur hexafluoride-filled microbubble contrast agent
(SonoVue; Bracco SpA, Milan, Italy) was administered
through a 20-gauge needle placed in the antecubital vein.
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A flush of 5 mL 0.9% sodium chloride solution was fol-
lowed after the injection of SonoVue. On completion
of the SonoVue injection, the timer was started simulta-
neously. The target lesion and surrounding liver paren-
chyma were observed continuously for 6 min. As previ-
ously described by Albrecht ez a/'™, the arterial phase was
defined as 7-30 s after contrast agent injection; the portal
phase was 31-120 s after injection; and the late phase was
121-360 s after injection. The entire CEUS examination
was stored as a dynamic digital video file on the hard
disk of the ultrasound system and recorded on a digital
video recorder. All of the procedures were performed
by Lu Q or Luo Y who had > 5 years of experience of
CEUS study of the liver.

Image analysis

The diameters and echogenicity of the tumors on con-
ventional ultrasound were recorded. The enhancing pat-
tern and enhancement level in different phases of CEUS
imaging of the lesion were reviewed. The degree of en-
hancement was divided into nonenhancement, hypoen-
hancement, isoenhancement, and hyperenhancement ac-
cording to the enhancement level of the lesion compared
with that of the surrounding normal liver parenchyma.
Contrast enhancement patterns were classified as homo-
geneous, heterogeneous, and rim enhancement.

RESULTS
CEUS findings

In total, 16 lesions were detected on CEUS. The mean
size of the lesions was 4.4 = 1.6 cm (range: 1.7-6.6 cm).
Subcapsular location was found in 12 lesions (75%). All
the lesions were hypoechoic. Six lesions (37.5%) were of
mixed content, seven (43.8%) were solid with small cystic
areas, and the other three (18.8%) were completely solid.
Ten lesions (62.5%) were rim enhanced with irregular
tract-like nonenhanced internal areas (Figure 1). Tran-
sient wedge-shaped hyperenhancement of the surround-
ing liver parenchyma was seen in seven lesions (43.8%).
Areas with hyperenhancement or isoenhancement in the
arterial phase showed contrast wash-out and appeared
hypoenhanced in the late phase.

Pathological findings

Microscopy revealed that there was an egg present in
one case, but no larvae were present in any of the le-
sions. There were areas of track-like or sinus structures.
The main pathological findings included: (1) coagulative
or liquefactive necrosis within the lesion, infiltration of
a large number of eosinophils with the formation of
chronic eosinophilic abscesses and sporadic distribution
of Charcot-Leyden crystals; and (2) hyperplasia of granu-
lomatous and fibrous tissue around the lesion.

DISCUSSION

Hepatic paragonimiasis is an infestation caused by inges-
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Figure 1 A 29-year-old woman with hepatic paragonimiasis. A: Hypoechoic lesion measuring 3.2 cm x 2.2 cm was seen in the right posterior inferior segment
of the liver; B: Contrast-enhanced ultrasound showed rim enhancement (arrow head) and hyperenhanced internal septa (arrow) with irregular unenhanced areas in
arterial phase; C and D: In portal phase (C) and late phase (D), contrast agent wash-out was seen at the enhanced septa (arrow), and the unenhanced area remained
unenhanced (arrow head); E: Pathological findings showed coagulative necrosis (arrow head) within the lesion, surrounded by infiltration of a large number of barrier-

like arrayed epithelioid cells (arrow); F: An egg (arrow head) was engulfed by a macrophage.

tion of raw or incompletely cooked freshwater crabs or
crayfish infected with metacercariae. Only two species
pathogenic to humans exist in Sichuan Province, namely,
Paragonimus skrjabini and Paragoninus westermani”, During
the journey from the intestine to the lung where juvenile
worms mature, the juvenile worms often cause damage to
the liver capsule and parenchymalzo’m. Definitive diagno-
sis of paragonimiasis is based on the presence of eggs in
patients’ sputum or feces, or flukes in histological speci-
mens. Polypide and eggs usually cannot be found in most
of the lesions. However, with the epidemiological infor-
mation, diagnosis can be made histopathologically[zzj.

The lesion is often incidentally detected by ultraso-
nography in routine examination. Accurate diagnosis of
suspected FLLs is important to determine the most effec-
tive therapy. If hepatic infection is correctly diagnosed,
the need for surgery can be reduced or even avoided,
compared with other abnormalities such as malignant tu-
mors' >,

Like other inflammatory lesions, hepatic paragonimi-
asis typically shows heterogeneous hyperenhancement in
the arterial phase and hypoenhancement in the late phase
on CEUS. Pathologically, the imaging feature of these le-
sions was eosinophilic abscesses, in which the enhanced
septa in mixed-content lesions and enhanced area in sol-
id lesions represented hyperplasia of granulomatous and
fibrous tissue, whereas the unenhanced area represented
necrotic debris, and Charcot-Leyden crystals.
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The preponderance of subcapsular involvement and
tract-like necrosis is characteristic and it may be attrib-
uted to the penetrating behavior of juvenile worms and
eosinophilic abscess. The wedge-shaped enhancement
in adjacent parenchyma in the arterial phase was similar
to that reported by Kim e# al’; and can be explained as
inflammatory congestion adjacent to eosinophilic abs-

When a hypoechoic lesion in the liver is encountered
by sonographic imaging, the differential diagnoses should
include hepatocellular carcinoma, pyogenic abscesses,
and hemangioma. In hepatocellular carcinoma, the he-
patic parenchyma is more likely to be cirrhotic®. Necro-
sis is readily visible by CEUS and is less common in small
hepatocellular carcinoma. In pyogenic abscess, fever and
pain in the right upper abdomen are more frequent“zj.
On CEUS, nonenhancing abscess and enhancing septa
are often seen in pyogenic abscess, and lobulated abscess
coalesces into a larger abscess cavity, whereas the eosino-
philic abscess of hepatic paragonimiasis is irregular and
arranged in tract-like fashion. Hepatic hemangioma may
present as a hypoechoic lesion, whereas the CEUS mani-
festations typically show peripheral nodular enhancement
in the arterial phase and gradual filling in the portal phase
and hyperenhancement in late phase.

In our review of the literature, besides the imaging
findings, blood eosinophilia was often seen in hepatic pa-
ragonimiasis patients, which was suggestive of parasitic
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infection”. For patients with symptoms of acute infec-
tion, praziquantel is the drug of choice to treat paragoni-
miasis, whereas partial liver resection is more suitable for
those who have localized lesions without acute infection
symptorns[zs’%].

The main limitation of this study was the small num-
ber of patients presented. Although hepatic paragoni-
miasis is rare, further investigation is mandatory.

In conclusion, hepatic paragonimiasis has its own
features at CEUS. Thus, knowledge of these findings is
helpful in differentiating hypoechoic lesions found in the
liver. When a subcapsular hypoechoic lesion with irregu-
lar tract-like nonenhancing necrosis is present in noncir-
thotic liver, diagnosis of hepatic paragonimiasis should
be suspected.

COMMENTS

Background

Hepatic paragonimiasis is rare, but it often appears as a mass that should be
differentiated from other cancerous lesions. Accurate diagnosis of suspected
focal liver lesions (FLLs) is important to determine the most effective therapy.
For hepatic infection, the need for surgery can be reduced or even avoided if it
is correctly diagnosed, as compared with other abnormalities such as malignant
tumors. Therefore, it is necessary to investigate the contrast-enhanced ultraso-
nography (CEUS) features of hepatic paragonimiasis.

Research frontiers

CEUS has been widely used in characterization of FLLs. The enhancement
patterns of several FLLs have been described and are well known. However,
the CEUS features of hepatic paragonimiasis have not been investigated or
reported in the English-language literature.

Innovations and breakthroughs

The CEUS feature of hepatic paragonimiasis has been reported in this study.
When a subcapsular hypoechoic lesion with irregular tract-like nonenhancing
necrosis is present in noncirrhotic liver, a diagnosis of hepatic paragonimiasis
should be suspected.

Applications

CEUS is a convenient and useful method for the detection and discrimination
of hepatic paragonimiasis. Hepatic paragonimiasis could be better managed if
ultrasound technicians and physicians are familiar with its features on CEUS.

Terminology

CEUS is the application of ultrasound contrast medium to traditional medical
sonography. Microbubble contrast agents produce a unique sonogram with
increased contrast due to the high echogenicity difference. CEUS can be used
to image blood perfusion in organs.

Peer review

The authors described the CEUS findings of hepatic paragonimiasis. They ana-
lyzed 16 lesions of hepatic paragonimiasis, and demonstrated several specific
findings. The article is well organized and well written.
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