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ABSTRACT

Fascioliasis is an infectious disease caused by fasciola or liver fluke. Humans
are accidental hosts to these flatworms. The World Health Organisation
considers fascioliasis an important human parasitic disease. In Europe,
Australia and Northern America, the disease is rare, but should have a high
index of suspicion in patients who have lived in or travelled to endemic
areas. Although it can be self-limiting, fascioliasis is associated with an
increased risk of bile duct cancer. Before a clear-cut diagnosis is made using
ELISA-based arrays, radiologic studies can provide the clinician with a
number of suggestive features, thereby avoiding the need for liver biopsy or
even surgery, which have nowadays become obsolete for the diagnosis of
fascioliasis. We provide an overview of the major radiologic hallmarks and
we demonstrate the role of iron-oxide enhanced MRI.

CASE REPORT

CASE REPORT

A 65-year old woman was admitted to our emergency
department, with nausea and manifest right upper quadrant
discomfort, in the absence of fever and diarrhoea.

These complaints had been going on for about two
months, and had only been treated with spasmolytics, without
improvement of the symptoms. The patient had no significant
medical history. Her last overseas journey was a trip to
Morocco, three years earlier.

Physical examination confirmed tenderness in the right
upper quadrant, as well as mild anorexia. There was no
jaundice, hepatomegaly or splenomegaly.

Successive laboratory analyses exposed mildly elevated
C-reactive proteine values up to 1.33 mg/dl (normal range,
0.00 - 1.00 mg/dl) and a normal white blood cell count,
between 4.8 and 6.5 x103/mm3 (normal range, 3.2 - 8.9
x103/mm3).

Eosinophils had once only been elevated to 12.2%
(normal range, 0.9 - 8.4%); alanine aminotransferase was
slightly risen to 66 1U/L (normal range, 9 - 52 1U/L); all other
lab tests were within normal range.
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Abdominal CT showed a lobulated nodule in the fourth
liver segment, hypodense in the arterial phase (figure 1a),
enhancing in the equilibrum phase (figure 1b), becoming
isodense to the surrounding liver tissue. The bordering
parenchyma showed early enhancement, most probably due to
mass effect. Pancreas and gallbladder had a normal aspect.

The possibility of liver metastasis was raised as a first,
tentative diagnosis, and a whole-body FDG PET scan was
performed in search of a potential primary focus.

The PET images yielded a small focal tracer uptake in the
right liver lobe (figure 2), consistent with the lesion on CT.
There were no other lesions.

In order to further assess this solitary liver nodule, the
patient underwent an MR examination. On the axial T2-
weighted fat-saturated sequence, the lesion had a polynodular
aspect, each individual nodule demonstrating a bull's eye
configuration, with hypo-intense periphery, containing a
central hyperintense dot (figure 3a,b). After injection of iron
oxide particles (ferucarbotran, Resovist®), axial (figure 3c)
and sagittal T2-weighted (figure 3d) fat-saturated images
showed the bulk of the lesion to become iso-intense to the rest
of the liver, leaving a cluster of small nodules, upholding a
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bull's eye appearance. The axial T1l-weighted fat-saturated
VIBE images before iron oxide injection (figure 3e) show a
non-specific solitary hypo-intense lesion, becoming more
conspicuous after injection of iron oxide (figure 3f), due to
enhancement of the surrounding liver parenchyma, yet lacking
a polynodular or a target aspect as in the T2-weighted
sequences.

In spite of our efforts to characterize the lesion in a non-
invasive manner, the involved liver segment was ultimately
resected, with informed consent from the patient.

The obtained tissue sample had a normal, homogenous,
red-brownish macroscopic appearance; it contained three
white nodules with diameters ranging between 0.4 and 1.2 cm.
Microscopically, these nodules were composed of
granulomatous inflammatory tissue with central necrosis
(figure 4a), all of them contained in a shell of connective
tissue, densely infiltrated by lymphocytes, histiocytes, and a lot
of eosinophilic granulocytes. Inside the necrotic core of the
three nodules, many small and medium-sized fragments of
protein-rich material were found, corresponding with larvae
(figure 4b) and eggs (figure 4c) of fasciola hepatica.

Since our patient hadn't recently travelled to an endemic
area, it is to be assumed that she had consumed watercress or a
different type of raw aquatic vegetable, infested with the
parasite's metacercariae.

DISCUSSION

Fascioliasis is an infectious disease caused by one of two
flatworms, either fasciola hepatica or fasciola giganta (1).
Trematodes or flatworms are commonly referred to as flukes.
The World Health Organisation considers fascioliasis an
important human parasitic disease, with recent estimations
suggesting that worldwide up to 17 million people are infected
(2). The highest human prevalences have been reported in the
Bolivian Altiplano, where more than 60% of the population is
infected. Other endemic areas are the Nile delta (Egypt) and
northern Iran. In Europe, Australia and Northern America,
fasciola infection is rare, but should have a high index of
suspicion (3, 4) in patients who have lived in or travelled to
endemic areas (5).

Domesticated herbivores are the primary reservoirs of the
parasite (6). Humans are accidental hosts, infected by
ingesting infested water or raw aquatic vegetables, most
commonly watercress (7). When the metacercariae of fasciola
hatch in the digestive tract, the immature flukes excyst,
penetrate the intestinal wall, and enter the peritoneal cavity.
About two days after the ingestion, they penetrate Glisson's
capsule and enter the liver parenchyma. The young flukes
burrow through the liver parenchyma, until they reach the bile
ducts, where they mature and start depositing ova and
producing metabolites (8).

The one to three month time interval where the flukes
migrate throughout the liver parenchyma, is usually referred to
as the acute, or hepatic stage (7).

Symptoms in this initial phase are the classic triad of
prolonged fever, hepatomegaly and/or right upper quadrant
discomfort (9). Some patients remain asymptomatic; others
display atypical symptoms, most often respiratory complaints
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(10, 11). Despite its particular tropism for the liver, there have
been reports of aberrant migration, mostly to the cutaneous
tissues. This ectopic migration is not seen in other liver fluke
diseases (12), and seems to be limited to the acute stage of the
disease (13). Marked eosinophilia is often present. The levels
of hepatic enzymes, including alkaline phosphatase, are
normal or only minimally raised, and the bilirubin levels
remain normal (7).

After two to four months, the chronic stage gradually
replaces the acute stage. The flukes nest in the bile ducts,
producing metabolites and eggs. Irritation and inflammation of
the bile ducts' mucosa and intermittent obstruction of the bile
ducts by the adult flukes cause symptoms that are sometimes
hardly distinguishable from cholangitis or cholecystitis, with
biliary colic, epigastric pain, jaundice and abdominal
tenderness. Laboratory findings include fluctuating elevations
of alkaline phosphatases, transaminases and bilirubin.
Eosinophilia is usually not present. There may be some
anaemia (7).

The chronic infection phase is not associated with an
increased risk of bile duct cancer, as is the case with other
trematode infections (14).

Many authors describe a third phase, classified as the
latent state, for numerous cases remain subclinical and even
asymptomatic, sometimes only discovered incidentally as a
member of the patient's family or during a search for
eosinophilia (15-18).

Self-limiting disease is thought to be relatively common
19).

Until recently, diagnosis could only be confirmed by
identifying the flukes or their eggs in bile, stool or duodenal
aspirate (9). Serologic studies are the current golden standard
(20). ELISA-based arrays have largely replaced all of the other
techniques because they are sensitive, rapid and quantitative
(21, 22).

Ultrasound findings in the hepatic phase may not be
diagnostic: the poorly defined, rounded lesions of low to
variable echogenicity are non-specific (17, 23, 24). CT is the
golden standard in imaging of fascioliasis, especially in the
acute stage of the disease (25). Two types of lesions can be
recognized: small, ill-defined areas of low attenuation, and
tunnel-like branching hypodense areas (26, 27), sometimes
only visible after administration of intravenous contrast (28).
While the rounded lesions are non-specific and cannot be
distinguished from necrotic neoplasms or usual abscesses (29),
the presence of tortuous channels should make fascioliasis the
primary diagnostic consideration (25). These lesions seem to
have a preference for the right liver lobe and subcapsular
locations (25, 27, 30). Van Beers et al. report thickening and
enhancement of Glisson's capsule (25), a finding that has been
described by other authors as well and might be a
characteristic feature of fascioliasis (28), although this has
been declined by others (31). Subcapsular hematomas have
also been reported in the hepatic phase (25, 30, 32).

Whereas the opposite is true in the acute phase, ultrasound
is more useful than CT in the biliary stage (25), revealing
biliary dilatation and especially bile duct wall thickening,
expected signs of cholangitis, caused by the fluke (31, 33).
Echogenic, sometimes vermiform particles with no acoustic
shadowing, floating in the gallbladder or central bile duct,
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suggest the presence of fasciola hepatica, especially when they
are mobile (25, 31, 34).

In our case, T2-weighted MR-imaging after administration
of iron oxide particles (ferucarbotran, Resovist®, Bayer
Schering Pharma) proved very useful in two ways: first, by
demonstrating uptake of the contrast medium in the bulk of the
lesion, thus discarding the possibility of a solitary malignant
liver tumor. Secondly, a constellation of clearly discernible
small nodules remained visible, a posteriori corresponding to
the histologically described granulomas. Upon clinical
suspicion of a fasciola infection, those kind of images, together
with suggestive laboratory findings, reduce the need for liver
biopsy or surgical intervention. For that matter, the authors
believe that the role of MRI, in particular iron-oxide enhanced
MRI, should be further investigated.

Praziquantel, the drug of choice for treating trematode
infections, is ineffective against fasciola hepatica (35), as are
mebendazole and albendazole (20). Today, triclabendazole is
the drug of choice. Although recommended by the World
Health Organisation (36), it is not commercially available in
many countries. Individuals who have not been cured by oral
drug therapy have been treated successfully with endoscopic
retrograde cholangiopancreatography and flushing of the
biliary system (37).

TEACHING POINT

The final diagnosis of fasciola hepatica infection is
nowadays based on serologic studies. Although there are no
pathognomonic radiologic signs, different imaging modalities
can provide suggestive clues and thereby reduce the need for
an invasive diagnostic procedure. The role of iron oxide
enhanced MR imaging merits further investigation.
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FIGURES

Figure 1: 65-y-old woman with fasciola hepatica.

A) Axial constrast-enhanced CT image in the arterial phase
(40 seconds after IV injection of 100 mL jomeprol 350 mg
iodine/100mL, 120 kVp, 350 mAs, 5 mm slice thickness, 16-
slice GE MDCT scanner). The CT image demonstrates a
hypodense, lobulated lesion in the fourth liver segment
(arrows); enhancement of the surrounding liver parenchyma
(asterisk), most probably because of mass effect.

B) CT image in the equilibrium phase (70 seconds after IV
injection of contrast). The majority of the lesion enhances in
equilibrium phase (compare to Fig. la), becoming almost
completely isodense to the surrounding liver parenchyma.
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Figure 2a: Coronal PET maximum-intensity projection (MIP)
image (1 hour after IV injection of 300MBq
fluorodeoxyglucose).

65-y-old woman with fasciola hepatica. The MIP image shows
a small focal tracer uptake in the right liver lobe (arrow); the
size and location of the lesion are consistent with the findings
on CT (compare to Fig. 1).

Figure 2b: Axial PET image (1 hour after IV injection of
300MBq fluorodeoxyglucose).

65-y-old woman with fasciola hepatica. The PET image shows
a small focal tracer uptake anteriorly in the right liver lobe
(arrow).
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Figure 3a: Axial T2-weighted fat-saturated image (TE = 96
msec, TR = 5728.8 msec, 6.5 mm slice thickness, 1.5 T
Siemens MR scanner).

65-y-old woman with fasciola hepatica. A heterogencous
solitary liver lesion is seen in segment IV on the T2 image
(arrows), consisting of multiple hypo-intense nodules, each
demonstrating a bull's eye appearance.

Figure 3b: Axial unenhanced T2-weighted fat-saturated image
(magnified) (TE = 96 msec, TR = 5728.8 msec, 6.5 mm slice
thickness, 1.5 T Siemens MR scanner).

65-y-old woman with fasciola hepatica. Magnified view of the
lesion, consisting of three nodules. Each nodule has a target
appearance with hyperintense periphery and central dot
(arrows are pointing at the central dots).
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Figure 3c: Axial T2-weighted fat-saturated image (30 minutes
after injection of 1.4 mL ferucarbotran, TE = 96 msec, TR =
6684.4 msec, 6.0 mm slice thickness, 1.5 T Siemens MR
scanner).

65-y-old woman with fasciola hepatica. The bulk of the lesion
has become iso-intense to the rest of the liver (compare to Fig.
3a), leaving a cluster of small, sharply delineated individual
nodules (arrows), clearly discernible from the rest of the liver
parenchyma, with preservation of their bull's eye
configuration.

Figure 3d: Sagittal T2-weighted fat-saturated image (30
minutes after injection of 1.4 mL ferucarbotran, TE = 96 msec,
TR =4710.2 msec, 6.0 mm slice thickness, 1.5 T Siemens MR
scanner).

65-y-old woman with fasciola hepatica. Same cluster of small
individual nodules (arrows) as in Fig. 3b, with hyperintense
periphery and central hyperintense dot.
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Figure 3e: Axial unenhanced T1-weighted fat-saturated VIBE
image (TE = 3 msec, TR = 6 msec, 5.0 mm slice thickness, 1.5
T Siemens MR scanner).

65-y-old woman with fasciola hepatica. A homogeneous,
slightly hypo-intense solitary mass lesion can be seen in the
4th liver segment (arrows).

Figure 3f: Axial T1-weighted fat-saturated VIBE image (10
minutes after injection of 1.4 mL ferucarbotran, TE = 3 msec,
TR = 6 msec, 5.0 mm slice thickness, 1.5 T Siemens MR
scanner).

65-y-old woman with fasciola
moderately hypo-intense solitary mass lesion with faintly
enhancing rim (arrows)(compare to figure 3e).

hepatica. Homogeneous,
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Figure 4a: Microscopic image of one of the nodules as seen
on iron-oxide enhanced MRI imaging (H&E, 40x).

65-y-old woman with fasciola hepatica. Each nodule on the
microscopic image represents a zone of granulocytic
inflammation, consisting of a large area of central necrosis
(asterisk), bordered by dense infiltrates of lymphocytes,
histiocytes, plasma cells, and granulocytes (arrows).

Figure 4b: Highly magnified microscopic image inside the
necrotic core of a nodule (H&E, 200x).

65-y-old woman with fasciola hepatica. Many small and
medium-sized fragments of protein-rich material are noted,
corresponding with larvae (arrows delineate one of the larvae)
and eggs (arrowheads) of fasciola hepatica.
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Figure 4c: Highly magnified microscopic image inside the
necrotic core of a nodule (H&E, 200x).

65-y-old woman with fasciola hepatica. Detail of the eggs of
the flatworm.

ABBREVIATIONS

CT: computed tomography

ELISA: enzyme-linked immunosorbent assay

FDG: fluorodeoxyglucose

GE: General Electric

H&E: haematoxylin and eosin staining (classic staining)
MDCT: multidetector computed tomography

MIP: maximum intensity projection

MRI: magnetic resonance imaging

Msec: milliseconds

PET: positron emission tomography

VIBE: Volumetric Interpolated Breath Hold Examination

KEYWORDS

Fascioliasis; fasciola hepatica; liver; liver fluke; parasitic
disease; iron oxide; ferucarbotran; MR imaging

Online access

This publication is online available at:
www.radiologycases.com/index.php/radiologycases/article/view/384

Interactivity

This publication is available as an interactive article with

scroll, window/level, magnify and more features.
Auvailable online at www.RadiologyCases.com

Published by EduRad

www.EduRad.org

19

Pilet et al.

WOJ'SaSB)ATO[0IpRY MMM



