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Abstract

Objective: The primary aim of this study was to assess the efficacy of whole-body diffusion-weighted imaging (WB-DWI)
in detecting tumour recurrence and metastasis of gastrointestinal cancers by comparison with 18F-2-fluoro-2-deoxy-D-
glucose positron emission tomography or computed tomography (18F-FDG-PET/CT). A secondary aim was to evaluate the
change of apparent diffusion coefficient (ADC) value between metastases and normal tissues.
Methods: Twenty-eight previously confirmed gastrointestinal cancer patients with suspected tumour recurrence or
metastasis were recruited. WB-DWI and PET/CT images were evaluated by two radiologists and a nuclear medicine physi-
cian. Agreement between WB-DWI and PET/CT for detective efficacy was compared using kappa statistics. Additionally,
diagnostic accuracy, sensitivity, specificity, negative predictive value (NPV), and positive predictive value (PPV) were also
statistically analysed. ADC values between metastatic and normal tissues were compared.
Results: There was no statistically significant difference (P>0.05) in the overall diagnostic performances of PET/CT
(accuracy 98.9%; sensitivity 95.2%; specificity 99.8%; PPV 98.9%; NPV 98.9%) and WB-DWI (accuracy 95.9%; sensitivity 81.7%;
specificity 99.1%; PPV 95.0%; NPV 96.1%). WB-DWI showed agreement with PET/CT (j¼0.877) for detecting recurrence and
distant metastases. A statistically significant difference in ADC value was observed between tissues of normal healthy
volunteers and metastases in lymph nodes, liver and bones (P<0.05).
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Conclusions: WB-DWI is reliable in detecting tumour recurrence and metastasis of colorectal cancer and offers the same
diagnostic performance as 18F-PET/CT without ionizing radiation. The quantitative value of ADC provides extra information
to determine cancer metastasis.

Key words: whole-body diffusion-weighted imaging (WB-DWI); 18F-FDG-PET/CT; apparent diffusion coefficient (ADC); colorec-
tal cancer; recurrence; metastasis

Introduction

Gastrointestinal tumour is one of the most common malignant
tumours in the world. Oesophageal, stomach and colorectal
cancers are leading causes of death worldwide, accounting for
1.8 million deaths (38.9% of all cancer-related deaths) in 2012
[1]. Approximately 40% of patients treated with the most appro-
priate approach will progress within the first 3 years [2, 3]; how-
ever, both recurrence and metastasis from gastrointestinal
cancer can be alleviated by curative-intent surgery or interven-
tion [4]. Therefore, early diagnosis and accurate staging of recur-
rent and metastatic gastrointestinal cancer are important for
treatment and prognosis. Multi-modality imaging approaches, in-
cluding ultrasonography, computed tomography (CT), magnetic
resonance imaging (MRI), and 18F-2-fluoro-2-deoxy-D-glucose
(FDG) positron emission tomography or computed tomography
(PET/CT), have shown promise in diagnosis, staging, monitoring
response to therapy and in detecting recurrence and metastasis.

PET/CT has become the most reliable and best-established
imaging modality for diagnosis, staging and follow-up of can-
cers. It also offers prognostic information based on tumours’
responses to treatments [5, 6]; however, major disadvantages of
PET/CT include exposure of patients to ionizing radiation, the
requirement for a cyclotron, and diagnostic interference caused
by respiratory artifacts and variable physiological uptake.

Recently, with the development of new MRI scanner and coil
technology, whole-body diffusion-weighted imaging (WB-DWI)
with background body signal suppression, introduced by
Takahara et al. [7], has been recognized as a new imaging mo-
dality for the assessment of metastases of various malignancies
without radiation exposure and motion artifact [8–10]. Three-di-
mensional (3D) images can be obtained, using reformatting
techniques such as maximum-intensity projection (MIP) and
multi-planar reformatted (MPR).

The apparent diffusion coefficient (ADC) map obtained from
DWI shows the freedom of water diffusion and values calcu-
lated on the map reflect tumour morphology, cellular density,
integrity of cell membrane, and nuclear-to-cytoplasm ratio, re-
gardless of the tumour type and location [11, 12]. Limited direct
comparison studies have been published on the difference in
efficacy between WB-DWI on 1.5T MRI systems and integrated
PET/CT, for gastrointestinal cancer staging.

The purpose of this study was to compare the diagnostic
performance of WB-DWI with a PET/CT-based standard of refer-
ence, in staging previously confirmed gastrointestinal cancer
patients with suspected tumour recurrence or metastasis. The
second aim was to assess the difference in ADC value between
metastatic and normal tissues.

Patients and methods
Patients

Seventy-five patients underwent WB-DWI for staging gastroin-
testinal cancers with suspected recurrence and metastasis

(including both initial and post-operative cases) in our hospital
from October 2012 to November 2013. Among them, 28 pa-
tients—20 males and 8 females of ages ranging from 20–78 years
(mean age 50 years)—were recruited for the current retrospec-
tive study. The inclusion criteria included (i) histopathological
confirmation of stomach/oesophageal/colorectal cancer (by gas-
troscope/endoscopic biopsy), (ii) simultaneous WB-DWI exami-
nation with a PET/CT-based reference for comparison, and/or
(iii) clinical/image follow-up of 3–6 months for final judgement.
Forty-seven patients were excluded because of histopathologi-
cal diagnosis of inflammation (n¼ 5) and lack of corresponding
PET/CT data (n¼ 42). Eighteen healthy volunteers were recruited
to perform WB-DWI examinations. Written informed consent
was obtained from all volunteers.

Primary tumours, confirmed histopathologically in all pa-
tients, included oesophageal cancer [initial diagnosis (n¼ 1),
post-operative follow-up (n¼ 1)] in 2 patients (7.1%), gastric can-
cer [initial diagnosis (n¼ 1), post-operative follow-up (n¼ 2)] in 3
patients (10.7%), and colorectal cancer [initial diagnosis (n¼ 9),
and post-operative follow-up (n¼ 14)] in 23 patients (82.1%).
WB-DWI and PET/CT were performed in these patients within
3–14 days, and none of them received specific therapy (chemo-
therapy, radiotherapy or surgery) during the interval for study.

Imaging protocols

WB-DWI
MRI examinations were performed on a 1.5T fibre magnetic res-
onance scanner (GE Optimal 360, USA).The patients were in a
supine position and head-first with a body coil. The protocol in-
cluded short T1 inversion recovery echo-planar imaging diffu-
sion weighted sequence (TR/TE¼ 4720/87.5 ms) with a diffusion
factor (b) of 600 s/mm2 and covering the entire body, from the
top of the head to the knee. The acquisition was done in an ax-
ial plane by segments with fat saturation and inversion recov-
ery pulse (180 ms) to avoid ghosting artifacts due to fat. A slice
thickness of 7 mm with no gap and a field of view of 400 mm—
as well as 7–8 segments of 30 slices—were necessary, depending
on the patient’s height. Summation of segments (Sorted
Technique) allows whole-body exploration in all planes. Final
‘PET-like’ images were obtained by coronal reconstruction, us-
ing the technique of maximum intensity projection (MIP) and
inverted greyscale (Figure 1). The total duration of each exami-
nation was about 21 minutes and 30 seconds.

PET/CT
Patients fasted for 6 hours before the examination to ensure
blood glucose levels below 150 mg/dL. Furosemide 20 mg was
given to increase renal excretion of the tracer and avoid accu-
mulation in non-malignant cells. Examinations were performed
1 hour after an intravascular injection of 5.18 MBq/kg of
[18F]-FDG using a hybrid FDG-PET/CT device (Biograph 40
TruePoint with TrueV, Siemens Medical Solutions, Erlangen,
Germany) consisting of a high-resolution 3D PET and a 40-row
CT. Patients were in a supine position with arms along the body

Whole-body, diffusion-weighted imaging in gastrointestinal cancer | 129

tumor
tumor
 Esoph
ageal
deaths 
accurate 
. However
)/CT
s
ing
,
tumor
'
the 
. However
of 
with the
,
to 
tumor
tumor
difference 
tumor
of 
postop
 in our hospital
 (
,
; 
age
d
 range
[
]
in 
:
1
us
2
simultaneously 
comparison 
3
logic 
n&equals;
n&equals;
tumor
 esoph
(
[
n&equals;
]
postop
[
n&equals;
]
)
(
[
n&equals;
]
postop
[
n&equals;
]
)
(
[
n&equals;
]
postop
[
n&equals;
]
: 
fiber
 to 
grey scale
one 
: 
were 
assure 
20mg of 
h
-
device 
on 


and a field of view from the head to the feet. A whole-body,
free-breathing, spiral, low-dose CT acquisition (60 mAs; 120 kV;
collimation 2 mm� 5 mm; pitch 1.5) was performed for PET-
attenuation correction, followed by the emission scan using a
3D-row action maximum likelihood algorithm (RAMLA) for re-
construction (6–7 bed positions; field of view (FOV) 50 cm;
128� 128 matrix). A diagnostic contrast-enhanced CT was con-
ducted (100 mAs, 120 kV, collimation 2� 5 mm, pitch 1) after i.v.
administration of 80–90 mL of non-ionic iodinated contrast
agent (Iopamiro 300, Bracco, Shanghai, China) in the venous
phase (60–70 seconds delay). Finally, PET images were fused
with contrast-enhanced CT. The total duration of each exami-
nation was about 45 minutes.

Imaging analysis

MRIs were analysed by two board-certified radiologists with
more than 8 years of experience in abdominal image and PET/
CTs were interpreted by a nuclear medicine physician with 3
years of experience in PET. Both reading groups were fully
blinded to the other modality and had no information on previ-
ous or current diagnostic imaging results.

Established regions specific for assessing lymph node in-
volvement included the neck, axilla, infra- and supraclavicular
region, mediastinum, hilus pulmonis, abdominal cavity, retroper-
itoneum, pelvic cavity, and inguinal region. The most widely ac-
cepted criterion for lymph-node involvement, a short diameter
of lymph-node greater than 8–10 mm was applied to determine
tumour involvement when assessing lymph nodes [13–16].
Solid organ metastases were counted in five body regions in-
cluding the brain, lungs, liver, adrenal gland, and peritoneum.
For diffuse metastatic infiltration patterns, especially in the
bones, an evaluation system according to the anatomical re-
gions (skull, scapula, sternum and clavicles, ribs, cervical, tho-
racic, lumbar and sacral coccygeal vertebrae, pelvis, and
extremities) was applied. The number of bone metastases was

assessed in anatomical segments (e.g. diffuse infiltration of one
scapula¼ 1; diffuse infiltration of both clavicles¼ 2). In the cases
of disseminated metastatic disease (defined as more than five
countable metastases) in the liver or lungs, the degree of meta-
static spread was also described by number of the affected lung
lobes and liver segments, respectively (e.g. disseminated meta-
static disease in all lung lobes¼ 5; in all liver segments¼ 8) [17].

Assessment of lymph nodes, distant metastases and local
recurrence on PET/CT images was based on qualitative and
quantitative criteria, according to the evidence of regions of fo-
cally increased glucose metabolism uptake and maximal stan-
dardized uptake value (SUV >2.5 as a reference) [18]. An
increased glucose uptake area over the surrounding tissue was
considered positive for malignancy.

The WB-DWI original images were processed on a desig-
nated workstation (AW4.5, Functool DWI, the company of GE,
New York, USA) to produce a unified axial series covering the
distance from head to knee, consisting of diffusion-weighted
images with diffusion factor (b)¼ 600 s/mm2, and greyscale ADC
maps. MIPs around the cranio-caudal axis and MPRs in the coro-
nal plane were reconstructed from the unified DW axial series
with b¼ 600 s/mm2 and displayed in inverted greyscale.
Metastatic localization, lymph node involvement or the pres-
ence of local recurrence were determined by morphological fea-
tures, size, and signal intensity on DWI.

For ADC value measurements, regions of interest (ROIs), cov-
ering the lymph nodes, metastases and normal tissues, were
drawn manually on DW images with b¼ 600 s/mm2. On each
slice, the high signal intensity of tumour boundaries was traced,
and ROIs were copied to the corresponding ADC maps to mea-
sure ADC values.

The two imaging modalities were compared for accuracy
and efficacy in assessing the disease, on the basis of a lesion-
by-lesion overall analysis.

Standard of reference

In staging gastrointestinal tumour, the morphological and func-
tional results obtained by PET/CT analysis served as the main
reference standard for comparison with the morphological and
signal intensity information obtained by WB-DWI. The results
of follow-up with clinical, radiological and even histological ex-
amination within a period of 3–6 months also served as a refer-
ence for further judgment on which assessment was correct if a
suspicion, such as false-positive or negative result, existed in ei-
ther of both modalities.

Statistical analysis

Concordance between WB-DWI and PET/CT for detecting tumour
recurrence and metastasis was analysed using kappa statistics.
The diagnostic accuracy, sensitivity and specificity, as well as
positive- and negative predictive values (PPV and NPV) of both
modalities, were statistically calculated. Statistical analyses were
performed using SPSS for Windows (Version 13.0; SPSS Inc.,
Chicago, USA). For ADC value analysis, the mean, standard devia-
tion, median and interquartile range were used. Independent-
samples t-test was used to analyse the variables between meta-
static and normal tissues of liver and lymph node. Mann-
Whitney U-test was used to analyse the variables between meta-
static and normal tissues of Vertebrae. Paired-samples t-test was
used to analyse the difference for overall diagnostic perfor-
mances between PET/CT and WB-DWI. Crosstabs were used to
analyse the concordance between PET/CT and WB-DWI. A P-

Figure 1. Lungs, mediastinum, liver, pancreas and soft tissue display low signal,

while brain, spleen, kidney, bladder, prostate, and testicles show high signal on

WB-DWI. (a) Inverted-gray-scale whole-body DWI. (b) Whole-body ADC. (c)

Whole-body DWI 3D MIP.
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value of less than 0.05 was considered statistically significant
for all tests. Agreement was considered poor when j was less
than 0.40, moderate when 0.75> j� 0.4, and perfect when
j� 0.75.

Results

WB-DWI examinations were successfully completed in all vol-
unteers without unreadable MRIs due to motion artifacts. One

Figure 2. A routine follow-up examination of a 62-year-old woman after rectal cancer surgery. (a, b, c) PET/CT images detected three metastases in the right lung (red

arrows) and four metastatic hilar lymph nodes (black arrows). (d, e, f) The corresponding axial WB-DWI (b¼600 s/mm2) showed two hyperintense lesions in the right

lung (yellow arrow). One nodule in the right middle lobe was missed on WB-DWI (f).

Figure 3. False-positive recurrence on PET/CT of a 38-year-old woman after rectal cancer surgery. (a, b) PET/CT images show increased FDG uptake (SUVmax 7.9) around

anastomotic site (red arrows). (c) The corresponding axial WB-DWI image (b¼600 s/mm2) shows normal. (d) Follow-up MRI after 3 months demonstrated no recurrence

on axial LAVA-flex with i.v. contrast in the pelvic cavity.
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patient was considered free of tumour recurrence and metasta-
sis by both WB-DWI and PET/CT. Primary and metastatic lesions
were detected and identified as hyperintensive on WB-DWI in
26 of the 28 patients (92.9%) (Figure 2). Local tumour recurrences
in two patients were detected by PET/CT but denied by WB-DWI
(Figure 3), which was considered as false-positive on PET/CT,
since no signs of tumour recurrence were found on 3-month

MRI follow-up. Thirty-four bone metastases demonstrated as
high signal intensity on WB-DWI (Figure 4) were also shown on
PET/CT, while another 6 lesions (1 rib, 1 pelvis, 4 vertebraes),
missed on WB-DWI, were also shown on PET/CT. One meta-
static lesion in the brain, detected by WB-DWI, was missed on
PET/CT imaging (Figure 5). PET/CT detected more lymph node
metastases than WB-DWI (72 vs. 64). For the detection of distant
metastatic disease, PET/CT revealed more lung metastases (21
vs. 10). Alternatively, WB-DWI revealed more metastases of the
liver (16 vs. 10) (Table 1).

PET/CT showed an overall diagnostic accuracy of 98.9% (95%
CI 97.9–100%) with a sensitivity of 95.2% (95% CI 67.7–95.7%), a
specificity of 99.8% (95% CI 99.5–100%), a PPV of 98.9% (95% CI
77.1–100%), and an NPV of 98.9% (95% CI 97.8–100%). WB-DWI
achieved an overall diagnostic accuracy of 95.9% (95% CI
93.9–98.2%) with a sensitivity of 81.7% (95% CI 67.7–92.7%), a spe-
cificity of 99.1% (95% CI 98.3–100%), a PPV of 95.0% (95% CI
70.5–95.8%) and an NPV of 96.1% (95% CI 92.2–98.5%). An over-
view of calculated diagnostic performance is provided in
Table 2. For overall diagnostic performances, no statistically sig-
nificant difference (paired-samples t¼ 1.332; P¼ 0.194) was ob-
served between PET/CT and WB-DWI. Meanwhile, WB-DWI
showed a good agreement with PET/CT (j¼ 0.877) for detecting
recurrence and distant metastases.

The mean ADC value of normal liver, lymph node and verte-
brae was (2.36 6 0.27)� 10-3 mm2/s, (2.35 6 0.17)� 10-3 mm2/s
and (1.40 6 0.44)� 10-3 mm2/s, respectively. The mean ADC
value of liver, lymph node and vertebral metastases was
(1.59 6 0.15)� 10-3 mm2/s (26 ROIs), (1.31 6 2.12)� 10-3 mm2/s

Figure 4. PET/CT (a), WB-DWI (b) and whole-body ADC (c) successfully diagnosed

metastases in the sternum, the whole spine, the pelvis, the extremities, and

multiple cervical, axillary, mediastinal, pulmo-hilar, abdominal, retroperitoneal,

and inguinal lymph nodes in a 51 year-old male after rectal cancer surgery.

Figure 5. The follow-up examination of an 82-year-old man after rectal cancer surgery showed false-negative PET/CT for brain metastasis (a). The axial WB-DWI im-

ages (b: b¼0 s/mm2; c: b¼ 600 s/mm2) detected hyperintensity in the left temporal lobe. The hyperintensity was confirmed as a typical brain metastatic nodule and oe-

dema around the lesion on MRI FLAIR (d, e) and T1WI with i.v. contrast (f). The prior brain CT examination was normal (not shown).
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(23 ROIs) and (0.95 6 0.30)� 10-3 mm2/s (21 ROIs), respectively.
There was a statistically significant difference in ADC values be-
tween normal liver, lymph nodes and vertebrae in healthy vol-
unteers and corresponding metastases in gastrointestinal
tumour patients (all P< 0.001; Table 3).

Discussion

Despite the high prevalence of recurrent and metastatic disease
among patients suffering from gastrointestinal cancer, both lo-
cal recurrence and limited metastatic disease can be success-
fully managed by curative-intent surgery or neoadjuvant
intervention, with significantly improved survival rates [19–21].
Early diagnosis and accurate staging of lesions are therefore im-
portant in defining appropriate therapeutic strategies.

PET-CT has become the established, standard imaging mo-
dality for cancer staging and evaluation of response to treat-
ment, because it provides both anatomical and functional
information [22, 23]. WB-DWI is very successful in detecting
cancers. In a study of 33 cases, Ichikawa et al. examined the fea-
sibility of diffusion-weighted imaging with background body
signal suppression (DWIBS) in detecting colorectal cancers and
evaluated the primary lesions, reporting 91% for sensitivity and
100% for specificity [24]. Several other studies have described
PET/CT as an effective imaging strategy for the staging of

colorectal cancer, with a reported sensitivity of 89–98% and spe-
cificity of 83–96% [25–27]. In our study, no statistically signifi-
cant difference was seen between the two imaging modalities
in detecting metastases (P< 0.001) (PET/CT with an overall diag-
nostic accuracy of 98.9% and specificity of 99.8% vs. WB-DWI
with an overall diagnostic accuracy of 95.9%, and specificity of
99.1%).

Two patients in whom there was a false-positive finding of
tumour recurrence by PET/CT at the rectal anastomosis showed
no signs of recurrence by WB-DWI and follow-up MRI examina-
tions. Increased FDG uptake in inflammatory disease and inade-
quate bowel distension may mimic a suspicious mass with
circumscribed tracer accumulation, as demonstrated in these
two patients (Figure 3). In the case of ambiguous findings, a
close follow-up examination is advised and sometimes endo-
scopic colonoscopy with lesion biopsy may be needed if results
remain inconclusive.

In our study, we observed a higher diagnostic sensitivity of
95.2% for PET/CT than the figure of 81.7% for WB-DWI. This dis-
crepancy may be primarily due to the higher sensitivity for
PET/CT in detecting lung metastases (21 vs. 10). It has been re-
ported that WB-DWI is unable to detect lung lesions less than
6 mm in diameter, which results in false-negative findings [28].
Therefore, improvements are still needed before WB-DWI can
be used as an alternative to CT in routine clinical assessment of
the lungs. Although low-dose thoracic CT acquisition in the in-
spiratory phase in PET/CT protocols may improve sensitivity for
lesions smaller than 8 mm, the clinical relevance of such modi-
fied protocols remains unclear [29]. Thus, the best ways of de-
tecting small lung metastases may differ according to the
specific clinical settings.

Evaluating the metastatic lymph nodes in cancer patients
with DWI is challenging. With the development of MRI se-
quences, the lymph nodes can be made clearly visible in the
suppressed background tissues on DWI, but most studies have

Table 2. Diagnostic efficacy of positron emission tomography/com-
puted tomography and whole-body diffusion-weighted imaging
scans in detecting recurrent and metastatic lesions

Diagnostic efficacy PET/CT WB-DWI

True positive (n) 177 152
False-positive (n) 2 8
True negative (n) 848 842
False-negative (n) 9 34
Accuracy % (95% CI) 98.9 (97.9–100) 95.9 (93.9–98.2)
Sensitivity % (95% CI) 95.2 (67.7–95.7) 81.7 (67.7–92.7)
Specificity % (95% CI) 99.8 (99.5–100) 99.1 (98.3–100)
Positive predictive value % (95% CI) 98.9 (77.1–100) 95.0 (70.5–95.8)
Negative predictive value % (95% CI) 98.9 (97.8–100) 96.1 (92.2–98.5)

PET/CT¼positron emission tomography/computed tomography; WB-

DWI¼whole-body diffusion-weighted imaging

Table 3. Comparison of apparent diffusion coefficient (ADC) value
between normal tissues of volunteers and metastases of patients

Location ADC value (� 10-3 mm2/s) t/Z P-value

Normal Metastatic

Liver 2.36 6 0.27 1.59 6 0.15 12.08 (t) <0.001
Lymph node 2.35 6 0.17 1.31 6 0.12 18.20 (t) <0.001
Vertebrae 1.40 6 0.44 0.95 6 0.30 �5.171 (Z) <0.001

Table 1. Local and metastatic lesions detected by positron emission
tomography/computed tomography and whole-body diffusion-
weighted imaging scans

Location of lesions Number of lesions detected

PET/CT WB-DWI

Local primary/recurrent lesions 20 19
Oesophagus 2 2
Stomach 3 3
Colorectum 15 14

Bone metastases 40 34
Skull 1 1
Scapula 1 1
Sternum and clavicles 1 1
Rib 2 1

Vertebrae (cervical, thoracic,
lumbar and sacro-coccygeal)

29 25

Pelvis 4 3
Extremity 2 2
Lymph node involvements 72 64

Cervical 1 0
Axillary 3 2
Infra-or supra-clavicular 5 5
Mediastinal 8 7
Pulmo-hilar 7 5
Abdominal 11 11
Retroperitoneal 18 17
Pelvic 13 10
Inguinal 6 7

Organ metastasis 47 43
Brain 0 1
Lung 21 10
Liver 10 16
Adrenal gland 2 2
Peritoneum 14 14

Total 179 160

PET/CT¼positron emission tomography/computed tomography; WB-

DWI¼whole-body diffusion-weighted imaging
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shown that DWI falls short in separating benign from malignant
lymph nodes according to their hyperintensity, because normal
lymph nodes already have a relatively long T2 relaxation time
and a restricted diffusion, due to their high cellularity [30]. In
our study, PET/CT was better in detecting lymph node metasta-
sis than WB-DWI (72 vs. 64), especially in the typical regions of
lymphogenic metastatic dissemination from rectal and oeso-
phageal cancer, such as in the pelvic cavity, mediastinum, hilus
pulmonis, and regions along the iliac artery and thoracic aorta,
where image quality may be affected by pulsation or suscepti-
bility artifacts on MRI.

It has been commonly believed that PET/CT is inferior to
WB-DWI in detecting metastasis in the liver and brain, due to
the high physiological tracer uptake in these organs [31, 32]. In
our study, we detected 16 hepatic metastases by WB-DWI and
only 10 by PET/CT. One metastatic lesion in the left temporal
lobe of the brain was missed by PET/CT (Figure 5).

WB-DWI is a reliable technique in evaluating bone metasta-
sis, with detailed anatomical information on the axial and ap-
pendicular skeleton [33, 34]. Our results demonstrated a lower
diagnostic performance for WB-DWI than for PET/CT. The six
additional lesions detected by PET/CT and ignored by WB-DWI
were small metastases in vertebrae and ribs, where additional
motion artifacts of respiration and pulsation impaired image
quality.

A statistically significant difference in ADC values was ob-
served between metastases in various regions (including liver,
lymph nodes in retroperitoneal space and pelvic cavity, thora-
columbar vertebrae, etc.) and corresponding normal tissues in
healthy volunteers; however, this result reflects only higher cel-
lularity or proliferation in the lesions, which is still insufficient
for evaluating their specificity. In some studies, authors have
reported that ADC values are also inadequate for differentiating
malignant from benign lymph nodes [35]. Thus, its clinical ap-
plication is still under investigation [36].

In conclusion, both PET/CT and WB-DWI demonstrate an ex-
cellent diagnostic accuracy in detecting tumour recurrence and
metastases of gastrointestinal cancer. DWIBS is superior to PET/
CT in terms of lower price, lack of ionizing radiation, higher spa-
tial resolution, and better assessment for non-FDG-avid tumour
types and organs with high lesion-to-background contrast. WB-
DWI may in the foreseeable future become a reliable alternative
modality for staging cancer patients.
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