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Alveolar hydatid disease or alveolar echinococcosis (AE) is caused by the parasite Echinococcus
multilocularis and is increasingly seen as an imported disease in non-endemic areas such as the
UK. It is rare compared to cystic echinococcosis (CE), but like CE commonly affects the liver. AE
does have imaging features that can aid in diagnosis, but is often initially misdiagnosed as liver

malignancy. It is usually fatal if untreated, underscoring the importance of early diagnosis. This
review highlights the role of imaging in AE diagnosis with the broader objective of increasing
radiologists’ awareness of this unusual, but increasingly prevalent disease.

© 2019 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.

Introduction

Alveolar hydatid disease or alveolar echinococcosis (AE)
is a zoonotic infection with the metacestode (larval) form of
the tapeworm Echinococcus multilocularis. Compared with
its “cystic” counterpart Echinococcus granulosus or cystic
echinococcosis (CE), AE is rare, but it is a growing public
health concern with progressive spread to non-endemic
areas in Northern Europe."” Infection usually takes place
through direct or indirect ingestion (via contaminated food)
of parasite eggs from faeces of foxes and dogs. Once inges-
ted, eggs hatch and larvae penetrate the gut mucosa to
reach the liver via the splanchnic circulation or lymphatics,
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before spreading to other organs either by direct invasion or
metastatic spread.>* AE is invariably fatal if untreated, can
be difficult to treat once diagnosed, and once initiated
treatment response is difficult to assess. Clinical, serological
and imaging features all assist with diagnosis, but radiolo-
gists have an essential role in early diagnosis, driving timely
referral to specialist care, and imaging follow-up;” however,
imaging features of AE are variable and can often be
confused with alternative diagnoses, so that initial misdi-
agnosis is common,® ? particularly in non-endemic areas
such as the UK. The purpose of this review is therefore to
provide an overview of AE and its imaging features in order
to increase radiologists’ awareness of this rare but increas-
ingly prevalent disease.

Epidemiology

AE is only seen in the northern hemisphere (unlike CE
that occurs worldwide). It is more common in Russia, China,
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and parts of North America. AE is more prevalent amongst
individuals who have extended exposure to dogs (particu-
larly those that roam outdoors) and foxes (e.g. farmers and
gardeners). European incidence, particularly in Central and
Northern regions has more than doubled in recent years. No
cases have been reported as having been acquired in the UK,
but increasing numbers of patients with AE are being
diagnosed and managed in the UK as a result of northward
migration of the disease and population migration from
endemic areas.>!°

Radiological pathology

There is a 5—15 year asymptomatic incubation period
and development of a primary AE liver lesion is slow.!!

Hepatic disease: lesional

An important pathological distinction between AE and
CE is the lack of formation of “cysts” (Table 1). Despite this,
AE lesions often have a “cystic” appearance on imaging,
which can be a useful radiological descriptor, but when
used in this review does not imply histological formation of
a cyst.

Early phase infection is typically characterised by an
irregular multi-loculate hepatic mass, containing multiple
vesicles (ranging from <1 to 30 mm in size), of irregular
shape and size. Each vesicle contains a semi-solid (rather
than fluid) protein-rich matrix, with ill-defined margins
consisting of a thin non-cellular laminated membrane and
an inner nucleated germinal layer."' ~'*> Budding begins from
the peripheral germinal layer causing infiltration at the
lesion margin into surrounding parenchymal (and extra-
parenchymal) tissues.'!

As the lesion increases in size, there is central hypo-
vascularity and secondary central necrosis. This can result in
superimposed bacterial infection and central abscess
development. Chronic central inflammation eventually re-
sults in fibrosis that can result in central calcification.*

Table 1
Summary of pathological and imaging differences between AE and CE.

Alveolar echinococcosis Cystic echinococcosis

Lesion margin o Infiltrating, irregular o Well-defined,
margins marginated
Central mass o Solid/small cystic* e Large cystic/
components multicystic
e Irregular central e Solid inactive
necrosis lesions
Contrast e None/slight e None
enhancement marginal
enhancement
Membranes e Can have irregular e Can have detached
septa within membranes
necrotic cavities
Calcification o Scattered, irregular e Marginal/septal
Metabolic o Perilesional or e Usually negative
activity negative

2 AE lesions do not form “cysts”, but cyst-like morphology is used as a
radiological descriptor.

Hepatic disease: perilesional

Early-stage infection triggers an exuberant host-
driven granulomatous reaction around each multi-
vesicular mass.® This causes an inflammatory response in
the perilesional soft tissues, which over time becomes
fibrotic and may calcify. Although the larvae themselves
have the potential to invade biliary and vascular struc-
tures directly, it is the host-driven inflammatory and
fibrous response that typically involves biliary and
vascular structures, causing compression and distortion
of these both at the acinar and macroscopic structural
level. This can then cause parenchymal atrophy and
capsular retraction.®"'4

Extrahepatic disease

Extrahepatic primary disease is extremely rare, the
most common site of extrahepatic primary disease being
the spleen. Immune compromise is a risk factor for hepatic
and extra-hepatic metastatic disease progression and
pregnancy is thought to be a risk factor for neurological
involvement.”” Most extra-hepatic disease occurs sec-
ondary to direct invasion from the liver (e.g., trans-
diaphragmatic pulmonary involvement, renal, peri-
pancreatic/pancreatic, splenic, retroperitoneal, upper
abdominal nodal, and spinal involvement). The lungs and
brain are the two most common distant sites of metastatic
disease, with haematogenous and lymphatic spread are
recognised as routes of dissemination.'® Pathophysiology
is similar to hepatic disease, with perilesional involvement
of adjacent anatomical structures specific to the organ
involved.>%817

Clinical features

Initial infection is asymptomatic with symptoms devel-
oping after a 5—15 year incubation period. Slowly devel-
oping primary liver lesions are detected incidentally on
imaging in more than one-third of patients. Symptoms are
usually related to internal organ involvement during later
stages of infection.!'

Initial clinical features are non-specific and include
malaise, weight loss, and right upper quadrant pain (sec-
ondary to either hepatomegaly or capsular involvement).
Biliary involvement can lead to complications such as
obstructive jaundice, cholangitis, and eventual secondary
biliary cirrhosis. Portal venous and hepatic venous
compromise, either from inflammation-related thrombus
or direct invasion is common, resulting in portal venous
collaterals, portal hypertension, and/or Budd—Chiari
syndrome.'®

Pulmonary involvement is usually asymptomatic, but
can also be associated with haemoptysis, productive cough,
chest pain, and shortness of breath, particularly if there is
associated pulmonary embolism or airway compromise.'%*°
Intracranial metastatic disease can result in symptoms of
raised intracranial pressure, seizures and reduced levels of
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consciousness, with focal neurology dependent on lesion
location."”

Diagnosing AE

Non-specific clinical symptoms and imaging features
contribute to the diagnostic challenge, which relies on a
combination of clinical history, imaging, serology, and his-
topathology. Consensus guidelines advocate supportive
evidence in all four of these areas for formal diagnosis;3
however, verified diagnoses can be made with at least two
of?!: (i) the presence of positive serology, (ii) supportive
lesion location and imaging features, (iii) supportive histo-
pathological features, and (iv) the presence of polymerase
chain reaction (PCR)-detected E. multilocularis nucleic acid
within a clinical specimen.

Although eosinophilia is rare, hyper-
gammaglobulinaemia is common.?? Serology for AE is more
sensitive than for CE, and selective assays for antigens such
as Em2 and Em2™ have reported sensitivity and specificity
levels exceeding 90%.5%%%>

Image-guided aspiration/biopsy

Samples can be obtained at the time of surgery, but more
commonly, ultrasound (US)/computed tomography (CT)-
guided biopsies/aspiration are used for histopathological/
polymerase chain reaction (PCR) diagnosis. In addition to
the standard risks of targeted liver biopsy, there is also the
theoretical risk of anaphylaxis and seeding of the disease,
but data are limited and a small retrospective case series did
not report any instances of these complications.”* Biopsy
cores are required for immunostaining, but aspirates or
fragments of tissue can be used for PCR analysis.’

Imaging of hepatic disease

Imaging features are an essential non-invasive component
of the diagnostic criteria, with the potential to reach diagnosis
prior to, or even in the absence of biopsy. The changes that

occur with AE in the liver are described for US, CT, magnetic
resonance imaging (MRI) and 2-['®F]-fluoro-2-deoxy-p-
glucose (FDG) positron-emission tomography (PET).

us

US is a very useful screening tool for initial assessment
before escalation to CT or MRI if a lesion is found. Although
useful in the assessment of lesion relationships with
vascular and biliary structures, it is less effective in
providing comprehensive assessment and is comparatively
less sensitive for smaller (<2 cm) lesions.””

Appearances include the “hailstorm” appearance of an
indistinct irregular hyperechoic heterogeneous mass (often
<10 cm) with possible foci of dense hyperechogenicity and/
or acoustic shadowing secondary to intra-lesion calcifica-
tion (Fig 1a). The other “pseudo-cystic” appearance refers to
a large (often >10 cm) irregular lesion with central
anechoic/hypoechoic portions and a hyperechoic irregular
rind, possibly containing dense hyperechogenicity and/or
acoustic shadowing secondary to peri-lesional calcification
(Flg ]b).5,6,25727

Rarely, “ossified” appearances (heavy peripheral hyper-
echogenicity with dense acoustic shadowing), “hae-
mangioma-like” (more well defined than the hailstorm
pattern and lacking macrocalcification) and “metastasis-
like” (mostly ill-defined, mostly hypoechoic and heteroge-
neous echotexture) appearances have been described.”® %%

CcT

CT can provide comprehensive evaluation of the intra-
and extra-hepatic disease burden. The presence and pattern
of calcification, number, and size of lesions, the degree of
vascular and potential biliary involvement and presence of
secondary capsular retraction/focal hepatic atrophy can all
be assessed. Lesion attenuation can vary, with areas of
hypo-attenuation (particularly in the presence of necrosis)
and mild post-contrast delayed phase enhancement of pe-
ripheral fibro-inflammatory tissue.”®%° Although more ill-
defined small-cystic lesions tend to be associated with
early-stage disease, large internal cystic/necrotic

(b)

Figure 1 Sonographic appearances are broadly clustered into two main morphologies, those of a more (a) solid hyperechoic mass, often with
indistinct margins and intralesional calcification (note internal acoustic shadowing (arrow) or more (b) pseudo-cystic with central hypo-
echogenic components, internal debris and irregular/relatively non-vascular peri-lesional tissue on Doppler US. Both images demonstrate le-

sions in the right hepatic lobe, obtained intercostally.
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(b)

Figure 2 CT as a useful tool to identify and evaluate patterns of (a) peripheral and (b) central lesional calcification. Note how in (b) CT dem-
onstrates extension through the hepatic capsule (white arrows) and formation of a perihepatic collection. Intra-ductal high density (white
triangles) consistent with biliary drainage tubing. There is slight irregular marginal enhancement.

components are associated with evolved disease and com-
plete calcification reflects inactive lesions.”® The link be-
tween patterns of calcification (i.e., central/peripheral,
punctate/diffuse) and AE pathogenesis remains unclear
(Fig 2).2°

MRI

MRI is an especially useful tool in the evaluation of AE,
with lesion T1/T2-weighted signal changes, post-contrast
imaging for the assessment of enhancement and relation-
ships with vessels, MRI cholangiopancreatography (MRCP)
sequences for the assessment of biliary involvement and
quantitative methods, such as diffusion-weighted imaging
(DWI), for aiding lesion characterisation. MRI is also sensi-
tive for small lesions (<2 cm) and can assess perihepatic
soft tissue and upper abdominal visceral invasion.>%%°

AE lesions tend to be heterogeneous with irregular and
occasionally poorly defined margins at MRI. Biliary and/or
vascular involvement can result in upstream biliary dilata-
tion (best evaluated using MRCP sequences, Fig 3a), portal

(@)

and hepatic venous thrombus formation (Fig 3b), and sec-
ondary hepatic atrophy and local capsular retraction.
Characterisation relies on assessment of cystic and solid
components within the lesion, with the most widely
accepted MRI-based classification system proposed by
Kodama et al.,*® stratifying lesions into five types. Types 1—3
are thought to represent sequential stages of lesion evolu-
tion of progressively increasing size: type 1, multiple small
round vesicles without solid components (Fig 4a); type 2,
multiple small round cystic lesions with a central solid
component; and type 3, a large/irregular cystic structure
with a rind of solid tissue containing small vesicles (Fig 4b).
Type 4 lesions are solid masses, and represent type 2-stage
lesions without the peripheral multivesicular component;
whereas type 5 lesions represent type 3-stage lesions
without any solid and/or peripheral small cystic compo-
nents. Solid—cystic types 2 and 3 are the most commonly
seen (>80%).%"

T2-weighted imaging is useful in the evaluation of cystic
components: multiple small vesicles (<1 cm) clustered

Figure 3 MRI as a useful tool for assessing the extent of (a) biliary and (b) vascular involvement. Both images have been obtained from the same
patient demonstrating a large predominantly right hepatic cystic lesion with multiple small peripheral cystic areas. (a) On MRCP sequences,
central occlusion of both right intrahepatic ductal systems is demonstrated with involvement of some of the anterior left segmental branches. (b)
Following intravenous contrast medium administration, at the inferior margin of the lesion there is right main portal venous compromise (white

arrow), with early extension into segment IV (two white triangles).
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Figure 4 T2-weighted MRI in the evaluation of morphological and liquefactive components of AE lesions: (a) a sizeable complex of multiple
small irregular cystic lesions are seen in a transitionary stage with additional early irregular central cystic components. (b) A Kodama type 3
lesion demonstrating a central cystic component with a rind of solid tissue containing multiple small peripheral vesicles. (c) A mature Kodama
type 3 lesion with more well-demarcated margins with liquefactive (white arrow, central high T2 signal) and more solid coagulative (white
triangle, central intermediate T2 signal) internal necrosis. The image also demonstrates caval compromise with direct trans-diaphragmatic
extension towards the right lung base and a small volume right pleural effusion. (d) Fat-supressed T2-weighted imaging demonstrates some
peripheral high hepatic parenchymal T2 signal along the anterior (white arrow) and medial margin (white triangle) of the left hepatic lesion,
thought to represent high perilesional oedema. Note the presence of low T2 signal at the lesion margin thought to represent fibrotic tissue in (c)

and (d).

together in early disease, give rise to a “bunch of grapes” or
“honeycomb” appearance. Hyperintense T2 signal within
larger lesions can distinguish liquefactive from coagulative
necrosis (Fig 4c).?®*° Perilesional acute inflammation can
also cause higher parenchymal T2 intensity relative to
adjacent parenchyma. Chronic fibro-inflammatory or
fibrotic tissue both peripherally and centrally can be

associated with heterogeneous iso-to hypointense T2 signal
(Fig 4d).”!

Low to isointense T1 signal is seen with avascular or
necrotic tissue in larger cystic lesions (Fig 5a). Post-contrast
enhancement is usually minimal, perilesional and appreci-
ated best on later post-contrast phases, where it is thought
to be related to the presence of fibro-inflammatory tissue

(b)

Figure 5 (a) T1-weighted MRI image demonstrating central low T1 signal within the cystic component and intermediate T1 signal at the lesion
margin. (b) After intravenous contrast medium administration, fat-saturated imaging demonstrates minimal peripheral enhancement (thought

to be related to the presence of fibro-inflammatory tissue).
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(b)

Figure 6 ADC maps derived from three b-values (0, 50, and 800 s/jmm?) demonstrate (a) central restriction within the cystic component
suggestive of internal (infective) debris and (b) higher ADC within solid components of the lesion margin relative to unaffected parenchyma

(appreciable at the margin of the lesion shown in (a) as well).

(b)

Figure 7 Unfused (a) unenhanced CT and (b) FDG-PET imaging from a combined PET/CT study demonstrate patchy peripheral uptake with

absent uptake within the central cystic component.

(Fig 5b). Assessment of lesion calcification is difficult with
MRI, but occasionally this is associated with foci of hyper-
intense or hypointense T1 signal.>?5>%

DWI may be useful diagnostically—unlike malignant
liver tumours, AE is not associated with restricted diffusion.
Lesion apparent diffusion coefficient (ADC) values are usu-
ally greater than those of adjacent unaffected hepatic pa-
renchyma, but not as high as ADC values within cystic
lesions or as low as ADC values in malignant lesions
(Flg 6).25'32'33

FDG-PET

FDG-PET avidity is classically seen at the periphery of AE
lesions, within involved perilesional soft tissue (Fig 7).>*
The source of avidity remains unclear, but is thought to
arise from host cells responding to the parasite rather than
from the AE larvae themselves.*>> >’ Delayed imaging (3
hours following injection of FDG) is advisable due to lower
reported rates of false-negative results,*® particularly as
negative studies do not exclude AE. FDG PET is also useful in
assessing treatment response (discussed later).

Differential diagnoses and distinguishing features
(Table 2)

On US, pseudocystic AE lesions can classically be
mistaken for cystadenomas, cystadenocarcinomas, or even

cystic echinococcosis lesions. The presence of irregular
borders and paucity of peripheral vascularity on colour
Doppler US would, however, favour AE over alternate di-
agnoses (Fig 1b).52°

With CT, AE lesions mimicking cholangiocarcinoma,
biliary cystadenomas/cystadenocarcinomas, metastases,
and atypical HCC have all been reported (Fig 8), but the key
distinctive CT features of AE lesions are the presence of the
calcification, hypo-attenuating cystic components, and the
absence of contrast enhancement, or only mild perilesional
enhancement.%2>29:39-42

Table 2
Differential diagnoses of AE lesions.

Differential diagnoses/mimics

Solid/small cystic (<2cm) Haemangioma
Granuloma

Inflammatory pseudotumour
Hepatocellular carcinoma
Cholangiocarcinoma
Metastasis

Simple cyst
Cystadenoma

Cystic echinococcosis
Cystadenocarcinoma
Hepatocellular carcinoma
Cholangiocarcinoma
Metastasis

Large pseudo-cystic (>10 cm)
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(b)

Figure 8 AE mimicking hepatic metastatic disease. A patient with colorectal cancer was found (a) on post-surgical follow-up scans to have a
small cluster of right posterior hepatic peripheral high density lesions thought initially to be post-surgical, (b) later seen to evolve into an ill-
defined low density focus (presumed to represent a metastatic deposit). Biopsy proved the lesion was in fact AE.

Using MRI, similarities between Kodama type 2 and 3
lesions and cystadenoma, cystadenocarcinoma, chol-
angiocarcinoma, and intrahepatic metastases are a common
source of misdiagnosis. The absence of significant post-
contrast enhancement and calcification can help distin-
guish AE lesions. Distinction of AE lesions for other Kodama
lesion types using imaging alone can be more problematic:
type 1 AE lesions can mimic cystadenoma; type 4 lesions
can resemble large granulomas, inflammatory pseudotu-
mours, hepatocellular carcinoma (HCC), and other solid
tumours; while type 5 lesions can also be mistaken for
simple cysts. The clinical history, serology, and histology
obtained from biopsy can help guide radiological diagnosis
in these instances.>%-30:39:4043

The absence of central uptake on FDG-PET within
necrotic tissue can also be used as an additional dis-
tinguishing feature from other centrally metabolically
active differential diagnoses (e.g., HCC, solid metastases, or
cholangiocarcinoma).

Radiological reporting and disease classification/staging

Radiological reporting of intrahepatic disease should
describe the key imaging features of liver lesions, as well as
any complicating features, such as central abscess forma-
tion, biliary/vascular obstruction/invasion, and secondary
atrophy (and contralateral hypertrophy), as these are
important prognostic factors and may identify targets for
more immediate management (e.g., biliary drainage). Re-
ports should also specify the distribution of lesions (where
there are multiple) with focus on the relationships with key
vascular (hepatic arterial branches, portal vein/central
portal venous branches, and hepatic veins) and biliary
structures. This information, along with the distribution of
hepatic disease will be critical to assessing the feasibility of
surgical management.

Finally, reporting of local extrahepatic extension (and
complications thereof) and metastatic lesions (where
appropriate) are essential to assessing the overall burden of
disease. Staging as proposed by the World Health Organi-
sation (WHO) PNM system (“P”, parasitic mass; “N”,

neighbouring organ involvement; “M”, metastatic disease)’
can be valuable in aiding multidisciplinary team manage-
ment decisions (Table 3).

Management and image-guided intervention

Left untreated, AE has a very high mortality. Prompt
recognition of the possible diagnosis and early referral to a
specialist centre for confirmation of the diagnosis and
management are therefore essential.

Management is ideally surgical, with radical resection
advocated for all disease where possible, with curative

Table 3
PNM classification of alveolar echinococcosis.’

P — Primary hepatic parasitic lesion

PX  Primary tumour cannot be assessed

PO  No detectable tumour in the liver

P1  Peripheral lesions without proximal vascular and/or
biliary involvement

P2  Central lesions with proximal vascular and/or biliary
involvement of one lobe®

P3  Central lesions with hilar vascular or biliary involvement
of both lobes and/or with involvement of two hepatic veins

P4  Any liver lesion with extension along the vessels® and the
biliary tree

N — Neighbouring (extra-hepatic) organ involvement
(e.g. diaphragm, lung, pleura, pericardium, heart, gastric and duodenal
wall, adrenal glands, peritoneum, retroperitoneum, abdominal wall,
pancreas, regional lymph nodes, liver ligaments, kidney)

NX Cannot be evaluated

NO No regional involvement

N1 Regional involvement of contiguous organs or tissues

M — Absence/presence of distant metastasis
(e.g. lung, distant lymph nodes, spleen, CNS, orbital, bone,
skin, muscle, kidney, distant peritoneum and retroperitoneum)
MX Not completely evaluated
MO No metastases®
M1 Metastasis

¢ For the purposes of PNM classification, the liver is separated into two
lobes separated by a plane projecting between the gallbladder fossa and
inferior vena cava.

b yessels including inferior vena cava, portal vein and arteries.

€ Based on exclusion of metastatic disease using head CT and chest
radiography.
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Figure 9 Percutaneous biliary intervention in the management of AE.
A tubogram via a left-sided internal—external drain demonstrates
appropriate siting for a large cavitating right-sided AE lesion (white
arrows) that communicates with the central biliary tree (white tri-
angle). Opacification of the gallbladder (asterisk) and cystic duct are
also noted.

intent in some cases.'? Adjuvant benzimadazole treatment
is recommended, but chemotherapy is parasitostatic and
not parasitocidal. Drug treatment regimens are costly and
where curative resection is not possible, lifelong.?>?>%4
Radiological interventions may be useful for inoperable
disease (i.e., WHO PNM staging P3 disease and above).
Alongside simultaneous benzimadazole therapy, radiolog-
ical interventions can have a significant impact on
morbidity and mortality.’

Superinfection of central necrotic components of AE le-
sions occurs commonly and can drive bacterial sepsis
(Fig 2b). Image-guided drainage of these abscesses whilst
on systemic antibiotic treatment has been shown to
significantly improve outcomes.?®

The incidence of biliary invasion has been reported as
approximately 11% in AE.*> Obstruction and invasion can
cause upstream biliary stasis resulting in cholangitis and
eventual biliary sepsis. In this setting, there is a role for
endoscopic retrograde cholangiopancreatography (ERCP;
and stenting) or percutaneous transhepatic biliary drainage,
which have been shown to improve clinical outcomes
(Flg 9).18,26,45

Finally, although uncommon, there are reports of endo-
vascular intervention in the setting of secondary

Figure 10 One-year interval MRI follow-up of a large, right-sided type 3 AE lesion, from a patient receiving albendazole therapy. Axial T2-
weighted features on the (a) initial and (b) 1-year follow-up scan, allowing for technical and positional differences demonstrate stable ap-
pearances both in terms of size and morphology. Contemporaneous ADC maps derived from three b-values (0, 50, and 800 s/mm?) obtained (c)
initially and (b) after 1-year, however, demonstrate ADC reductions at the lesion margin, which could yet yield an alternative biomarker for the

assessment of treatment response.
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Budd—Chiari syndrome, with palliative stent decompres-
sion of obstructed hepatic venous outflow.*®

Radiological assessment of treatment
response

Although serology can become negative following RO
resection, assessment of serological response following
treatment in the setting of partially resected or inoperable
disease is difficult.’ Imaging surveillance is advised in all
cases, with current guidelines advising morphological/size
assessment using short-interval US and 2—3 yearly CT/MRI.>”
Arguably, in non-endemic areas with greater access to cross-
sectional imaging, MRI follow-up would be more appropriate
with increasing intervals between scans where there is stable
disease. The relationship between lesion size and disease
burden is however poor: this is because increases/reductions
in the size of large volume central cystic components may
match infection/resolution of superadded infective abscess
components rather than the AE itself. Furthermore where
lesions are unresectable, these can remain stable in size
despite treatment, a likely reflection of parasitostatic (rather
than parasitocidal) medical treatments and lesion rigidity
arising from the fibrous reaction they induce.”

PET/CT has been proposed as a tool for follow-up, with
reduced/negative perilesional avidity following treat-
ment.”’ In vitro studies have demonstrated that perilesional
PET avidity is related to host immune cell uptake rather
than metacestodal uptake.>® which together with observed
disease recurrence in the presence of PET negativity favours
PET avidity as a marker of host response (rather than active
infection). Initial PET can therefore be useful and reductions
in PET avidity can be indicative of treatment response, but
the absence of PET avidity should not be taken as a marker
of disease resolution—lifelong chemotherapy is advised
even where stable lesions have become PET negative.””>**

DWI is not routinely used, but may yet be a promising
tool for the follow-up of AE lesions (Fig 10).>> Uninvolved
perilesional areas on T1/T2-weighted imaging can demon-
strate restricted diffusion and the potential to quantify this
and potential post-treatment reduction in ADC values over
time could yet yield a new and better biomarker for the
assessment of treatment response.’>>

Summary and conclusions

AE is a rare parasitic infection mainly affecting the liver
with imaging features most commonly of a solid/cystic
infiltrating mass, very different from the more common CE,
which typically has a cystic morphology. Diagnosing AE is
difficult as it can mimic various liver malignancies:
although there are some distinguishing imaging features,
clinical features, serology, and biopsy can in combination
with imaging help to establish the diagnosis. Treatment is
ideally radical surgery, but in resource-poor settings, diffi-
culties with access to treatment can account for poor out-
comes. In better-resourced but non-endemic areas, unusual
imaging features can lead to delayed/misdiagnosed disease,

resulting in inappropriate management and avoidable pa-
tient morbidity/mortality. Suspected diagnoses should
therefore be escalated to tertiary centres at the earliest
possible stage, where timely confirmation of diagnosis with
a view to radical resection of early operable disease gives
patients the best possible chance of disease-free survival.

Looking ahead, developments in imaging have the po-
tential to advance the care of AE patients significantly: the
application of quantitative imaging methods that probe
both compositional elements of disease (e.g., MR spectros-
copy, T1 mapping, T2* mapping), functional (e.g., novel
radionuclide tracers, contrast-enhanced US, perfusion CT/
MRI, DWI and intra-voxel incoherent motion MRI) and
biomechanical/structural components of disease (e.g., MR
elastography and textural analysis) have the potential to
yield better tools for AE diagnosis, delivery of treatment,
and assessment of treatment response.
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