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The role of diffusion-weighted imaging in differentiation of hepatic alveolar
echinococcosis and intrahepatic cholangiocarcinoma
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Abstract

Objective: A technique is proposed for evaluating the utility of apparent diffusion coefficient (ADC) measurements in the differentiation of type
4 hepatic alveolar echinococcosis (HAE) from the mass-forming type of intrahepatic cholangiocarcinoma (IHCC), using diffusion-weighted
magnetic resonance imaging (DW-MRI).
Methods: This study, conducted from November 2013 to January 2015, was approved by the ethics committee of First Affiliated Hospital of
Xinjiang Medical University. All patients were given written informed consent. A total of 11 patients underwent T1WI, T2 fat-saturation, and a
respiratory triggered DWI sequence by a 1.5T MR imaging system. An experienced radiologist measured the ADC in both alveolar echino-
coccosis and cholangiocarcinoma lesions. DWI was performed with a b-value gradient of 0 and 600. The mean ADC values of type 4 hepatic
alveolar echinococcosis were compared with those of mass-forming type cholangiocarcinoma, in order to determine variations between the two.
Differences in ADC between lesion types were determined by using an independent samples t-test and a statistically significant (P < 0.05)
difference was observed.
Results: Mean ADC values for IHCC were 1.24 ± 0.23 � 10�3 mm2/s, which was significantly lower than the 1.71 ± 0.23 � 10�3 mm2/s
observed for HAE. These results supported the use of this technique as a mechanism for lesion differentiation.
Conclusions: Lower ADC in DW-MRI represents restricted diffusion. Due to multicellularity being higher in IHCC than HAE, the mean ADC
values for IHCC were lower than for HAE.
© 2016 Beijing You’an Hospital affiliated to Capital Medical University. Production and hosting by Elsevier B.V. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

To distinguish intrahepatic cholangiocarcinoma (IHCC) and
hepatic alveolar echinococcosis (HAE) is an important task for
radiologists. IHCC is an adenocarcinoma derived from bile
ducts. Fibrous stroma and coagulative necrosis present in the
center of IHCC lesions [1]. Cholangiocarcinoma is divided into
three types: mass-forming, periductal-infiltrating, and

intraductal-growing variations [2]. In contrast, alveolar echi-
nococcosis is typically surrounded by an exuberant granulo-
matous response, which includes both fibrosis and necrosis.
Pathological changes play a major role in determining imaging
features, for example, signal intensity depends on structural
components in the lesion. As a result, magnetic resonance
images acquired of IHCC and HAE may share some common
traits, making lesion differentiation difficult. The purpose of
this study is to differentiate type 4 hepatic alveolar echino-
coccosis and mass-forming type intrahepatic chol-
angiocarcinoma by using diffusion-weighted magnetic
resonance imaging. The image features for IHCC are not
specific. They represent an ill-defined irregular mass, which is
hypo-intense on T1-weighted image (T1WI), with heteroge-
neous hyper-intensity on T2-weighted image (T2WI). The
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central fibrous stroma may be T2 hypo-intense, which makes
diagnosis difficult. In contrast, HAE appears as an infiltrative
and destructive mass with ill-defined outlines. It is hypo-
intense on T1WI and heterogeneous on T2WI. The typical
AE is a multi-vesicular structure and is often described as a
“bunch of grapes” located at the periphery of the lesion [3].
The differential diagnosis for typical IHCC and HAE is easy to
be carried out, but differentiation between special types of the
two is more difficult. Abdominal diffusion-weighted imaging
(DWI) has recently become a possible option as it can reduce
the effect of respiration and cardiac movement [4,5]. Diffusion-
weighted imaging can also reflect the diffusive movement of
water molecules and can be used as a supplement to conven-
tional magnetic resonance imaging. DWI plays an important
role in the evaluation of liver disease because of its qualitative
and quantitative assessment of tissue diffusivity. Becce et al.
have reported that the mean apparent diffusion coefficient
(ADC) total for type 4 HAE was 1.15 ± 0.42 � 10�3 mm2/s
and that there were significant differences between type 4 HAE
and other types. Type 4 HAE had a significantly lower ADC
max [6]. In other word, type 4 HAE featured the lowest ADC
values, as it was more like a tumor. As such, it is meaningful to
identify type 4 HAE and IHCC.

The primary aim of this research is to evaluate the role of
diffusion-weighted magnetic resonance imaging (DW-MRI) in
the characterization of special types of hepatic alveolar echi-
nococcosis and cholangiocarcinoma. ADC values measured in
DW-MRI are key parameters of this study. To our knowledge,
DW-MRI has not been studied to differentiate type 4 hepatic
alveolar echinococcosis and mass-forming type intrahepatic
cholangiocarcinoma. In this research, b values of 0 and 600 s/
mm2 were applied to conventional sequences.

2. Materials and methods

2.1. Patients

This study, conducted between November 2013 and
January 2015, included 11 patients who were examined using
MRI and were given a pathologic diagnosis for both of HAE
and HICC. The inclusion criteria were as follows. All cases
featured: a pathologically proven IHCC or HAE, an abdominal
MRI following standard protocol including DWI sequence, a
lesion with a diameter greater than 2 cm, and satisfactory
image quality requirements. Six of the patients were male and
five were female. Their ages ranged between 13 and 72 years
(with an average of 47 years). Six of the patients were diag-
nosed with type 4 HAE and five were diagnosed with mass-
forming IHCC. A total of 13 lesions were evaluated in this
research, each had a diameter greater than 2 cm on T2WI.
Cases were rejected if they included: cystic content in the
lesion affecting post-processing results, or a history of specific
treatments relating to the lesion. The average maximum
diameter of HAE lesions was 9.75 cm and the average
maximum diameter for IHCC was 5.27 cm. The diagnosis of
HAE was performed by biopsy and positive serological test
results. The diagnosis of IHCC was also performed via biopsy.

2.2. MRI protocol and imaging analysis

All patients were examined with a 1.5 T MR scanner
(Siemens and Magnetom Avanto). Patients were positioned
supinely on a spine coil and covered with a phased-array body
coil. The range of scanning included the upper abdomen.
Routine MRI protocol consisted of coronal T2WI, an axial T1-
weighted image, axial T1W-weighted fat saturation, axial fat-
saturated fast-spin echo T2-weighted images, and DW se-
quences. Diffusion-weighted images were obtained by using
single-shot echo-planar spin echo sequences with b values of
0 and 600 s/mm2. All DWI images were set in the transverse
plane and performed in free breathing mode. DW imaging
parameters were as follows: TR: 3800 ms; TE: 59e72 ms;
number of excitations: 1; matrix size: 128 � 128; section
thickness: 6; scanning time: 202400.

2.3. Image analysis

An experienced radiologist evaluated the images indepen-
dently and was not given any pathological information about
the patients. In the case of multiple lesions presented in a
single patient, all of them were selected as target lesions. The
regions of interest (ROIs) were set in the solid portions. In
order to avoid the partial volume averaging effect, and to
reduce inaccuracies, the region of interest was positioned
larger than 0.5 cm of solid portions in the lesion and kept away
from major blood vessels. ADC maps were generated from
DW images. The evaluation was performed on a post-
processing workstation. The software calculated the ADC of
ROI automatically. The average of three measurements was
listed as the final ADC value. Mean ADC values for type 4
HAE and mass-forming IHCC were compared.

2.4. Statistical analysis

Statistical analysis of data was carried out by using the
SPSS 18 software package (SPSS Inc., Chicago, USA).
Apparent diffusion coefficient (ADC) values were listed in the
form of mean ± standard deviation. The difference in mean
ADCs between HAE and IHCC were evaluated using a group
t-test. A P-value below 0.05 was considered to indicate a
statistically significant difference.

3. Results

11 cases were examined in this study with an average pa-
tient age of 47 years (range, 13e72 years). All cases were
confirmed by histopathological examination. This study
included 8 lesions from 6 cases of type 4 HAE and 5 lesions
from 5 cases of mass-forming IHCC. The average lesion size
(maximum diameter) of HAE was 9.75 cm (range,
5.05 cme12.99 cm). Lesion characterization information was
listed in Table 1. Lesion distribution for HAE was as follows:
87.5% of lesions were located in the right lobe and 12.5% of
lesions were located in the left lobe. Vascular invasion was
found in 5 cases, 83% of HAE patients, whereas all cases
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