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Abstract:
Background:

DWI and ADC-mapping was performed to analyze hepatic metastasis of GIST, GEP-NET.
Objective:

The objective of this study is to present hepatic metastasis of GIST and GEP-NET with Diffusion weighted MR imaging(DWI) and the Apparent
diffusion coefficients (ADC) values of masses.

Methods:

18 GIST patients and 8 GEP-NET patients were examined retrospectively. 11 males and 6 females were present in GIST group, 7 males to 5
females were involved in GEP-NET group. 18 primary GIST and 10 hepatic metastasis of GIST, 8 original GEP-NET and 19 hepatic metastasis of
GEP-NET,; total 55 GIST and GEP-NET masses were analysed by ADC mapping. MR images were acquired by 1,5 T MR units (32 mT/min
gradient strength- Achieva; Philips Healthcare, Best, Netherlands and 32 channel GE Signa GE-Wisconsin-USA); by using a 4-8 channel standard
phased-array torso XL coil, all images were evaluated by an Abdominal MRI experienced radiologist. DWI was performed in the transverse plane
by using spin-echo-planar imaging sequence.

Results:

No statistical differences were observed between GIST and GEP-NET patients according to age and gender variations. No significant statistical
differences were observed according to the diameters and ADC values of GIST and GEP-NET patients. A significant statistical difference was
observed between GIST and GEP-NET groups in terms of size of liver metastasis which was significantly higher in GIST patients. All three groups
(GIST_Hep. MET, GEP-NET Liver Met and normal) were statistically differed according to ADC values. With the ROC curve analysis: Hepatic
metastasis of GIST(n=10) and normal liver (n:47) had cut-off value for ADC: 0.925 under AUC: 0.939 with regard to ADC values and regarded
89.4% Sensitivity, 100% Specificity, 100% PPV and 66.7% PPV. ROC curve of GEP NET _ Hepatic metastasis (n=19) group and normal liver
(n:47) group presented cut-off value for ADC: 0.860 under AUC: 0.967 correlated to ADC values with 93.6% sensitivity, 89.5% specificity, 95.7%
PPV and 85% PPV.

Conclusion:

High cellular tumors resulted from liver metastasis of GIST and GEP-NET’s, and a positive correlation was observed between ADC values and
cellularity/differentiation ratios of metastatic masses.
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1. INTRODUCTION

Gastrointestinal stromal tumors (GIST’s) are extremely
rare, and constitute 0.1-3% of all gastrointestinal tumors and
5-7% of all sarcomas [1, 2]. They typically originate from
bowel wall, muscularis propria or from the muscularis mucosa
or between those layers, generally result from Cajal cells
within the bowel wall [1 - 5]. 70-80% of GIST’s are benign,
20-30% of them are malignant: Benign tumors are common in
the stomach, mostly exceeding 5 cm in diameter, have irregular
surface and margins with metastatic potentials and
heterogeneous contrast enhancement patterns in CT and MRI
whereas malignant ones mostly originate from the small intes-
tine [3 - 7].

Neuroendocrine tumors (NET) are heterogencous
neoplasms arising from the secretory cells of a diffuse
neuroendocrine system, and they are characterized by an
indolent growth rate and the ability to secrete a variety of
peptide hormones and biogenic amines [8 - 12]. Gastroen-
teropancreatic NET’s (GEP-NET) include carcinoid tumors of
the gastrointestinal tract and pancreatic NET(pNET), whereas
carcinoid tumors originate from enterochromaftin cells of the
gut, pNET’s are believed to arise from the islets of Langerhans,
although an alternative origin exists from precursors in the
ductal epithelium, has been hypothesized [13 - 17].

GEP-NET’s may present themselves as hormonally
functioning or nonfunctioning tumors and may have distinct
clinical features based on their site of origin [9, 11, 14]. The
clinical aggressiveness of NET’s can vary based on the primary
site; NET’s of the small intestine have relatively high
malignant potential but tend to progress indolently in the
metastatic setting. Conversely, gastric and rectal NET’s often
have a low tendency to metastasize but can progress rapidly
once they become metastatic [9, 14 - 16]. pNET’s are usually
hormonally silent but may produce a variety of peptide
hormones, including insulin, gastrin, and glucagon, thus
causing the respective clinical syndromes (insulinoma
syndrome, gastrinoma syndrome, glucagonoma syndrome, etc.)
[9, 13, 16, 17].

The main aim of this research is to present hepatic
metastasis of GIST’s and GEP-NET’s with Diffusion weighted
MR imaging(DWI) and the Apparent diffusion coefficients
(ADC) values of masses, also utilize the relationship of the
cellularity/differentiation ratios of these metastatic masses.

2. MATERIALS AND METHODS

We evaluated 18 GIST patients and 8 GEP-NET patients
retrospectively, all these 26 patients were diagnosed between
2013-2020. Mean age of GIST patients was 57.18 + 12.98, and
GEP-NET patients were 57.50 = 15.52 (Table 1). 11 males and
6 females were present in GIST group, 7 males to 5 females
were involved in GEP-NET group.

18 primary GIST and 10 hepatic metastasis of GIST, 8
original GEP-NET and 19 hepatic metastasis of GEP-NET;
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total 55 GIST and GEP-NET masses were analysed by ADC
mapping (Figs. 1 - 5). Pixel-based ADC maps were
reconstructed with commercially available workstation. ADC
values of the detected masses were measured by using an
average 10-20 mm diameter region of interest(ROI) at b =800
sec/mm’ and an average of three measures were handled as the
main ADC value (Tables 2 and 3).

Fig. (1). Multiple hepatic metastasis of a GEP-NET with very low
ADC values in ADC mapping.

Cursor - (35,3)(-101,3)(10,0) INT 70

Fig. (2). GIST in the antrum of stomach, nodular hyperintense in the
T2W-FS axial image with extraluminal positioning.

Fig. (3). Multiple hepatic metastasis of a GEP-NET with distinct
diffusion restriction in the DWIL.


mailto:dr.hasanaydin@hotmail.com

Hepatic M

is of Gastroi

Fig. (4). A huge GIST located in the splenic flexura of colon,
presenting a high diffusion restriction with very low ADC values and
its hepatic metastasis in the right lobe of liver with similar diffusion
restriction and hypointense signal amendments in ADC mapping.

Fig. (5). A huge GIST in the stomach and its hepatic metastases,
heterogeneous hyperintense in DWI hypointense in ADC mapping
images, indicating a concrete diffusion restriction.

The elliptical or rectangular ROI’s were placed on the
solid-appearing and non-necrotic portions of pancreatic and
hepatic masses by two experienced Abdominal radiologists.
The hepatic segments which had occupied the metastatic
lesions and their long diameters were also evaluated, all results
were correlated with histopathology (Tables 4 and 5).
Parenchymal measurements obtained from the vascular
structures were performed by inserting ROI and normal ADC
values of normal liver via including 47 normal livers in the
study. These values were measured as 1.20, ranging between
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0.73-4.30 and compared with the average ADC values of
metastasis (Table 6). Those measurements were independent of
the age and gender of the patients.

MR imaging was performed within 1,5 T MR units (32
mT/min gradient strength- Achieva; Philips Healthcare, Best,
Netherlands and 32 channel GE Signa GE-Wisconsin-USA);
by using a 4-8 channel standard phased-array torso XL coil. All
images were evaluated by an Abdominal MRI experienced
radiologist. DWI was performed in the transverse plane by
using spin-echo-planar imaging sequence with the following
parameters: TR/TE/inversion time: 12000/100/2200; diffusion
gradient encoding in 3 orthogonal directions: b-0, b-400 ve b
-800 s/mm’. FOV: 385 mm; matrix size: 160-110 pixels;
section thickness: 6 mm; section gap: 1 mm; and a number of
signals acquired: 1. ADC measures were obtained from ADC
mapping-by b value 800 s/mm’. DWI scans were performed
before contrast-enhanced T1-weighted imaging.

2.1. Statistics

For each continuous variable, Shapiro-Wilk Test of
Normality was performed. Parametric or nonparametric
analyses were applied depending on the distribution
characteristics. Either Student’s t test or Mann-Whitney U test
was performed for the comparison of the two groups. When the
group numbers were higher than two, One Way Analysis of
Variance test or Kruskal Wallis Analysis of Variance test was
performed. When pairwise comparisons were required, Tukey
post hoc test or Mann Whitney U Test with Bonferroni
Correction was applied. Data were shown as Mean + Standard
Deviation or Median (Min-Max) depending on the used
method. In addition, Receiver Operating Characteristics (ROC)
curve approach was used in order to characterize the group
differences in terms of sensitivity, specificity, and positive and
negative predictive value scores. Possible cut-off values were
also interpreted with ROC curve analysis. For each statistical
procedure, the level of significance (o) was accepted to be
0.05, p value <0.001 would indicate specific significant
statistical differences (Graphic 1 and 2).

Table 1. Mean age variations between GIST and GEP-NET patients.

- Age P
GIST (n=18) 57.18 + 12.98 095
NET (n=12) 57.50 £ 15.52
Table 2. Datas for primary GIST.
Localization Diameter (mm) ADC Pathology
Duodenum- 2. part 18 1.22 Low Grade
Stomach -corpus 57 0.76 Intermediate
Colon Splenik Flexura 77 1.23 High grade
Pelvis 120 0.9 High grade
Terminal ileum 48 1.2 High grade
Mezentery 127 0.7 High grade
Stomach- cardia 28 0.7 Intermediate
Duodenum- 2. part 11 1.8 Low grade
Stomach- small curvature 50 1.4 Intermediate
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Table 2) contd.....
Stomach- small curvature 16 1.3 Low grade
Mesentery 30 0.62 Intermediate
Stomach- antrum 9 1.9 Low grade
Stomach- Pylor 30 0.28 Low grade
duodenum 2. part 12 0.96 Low grade
Stomach- great curvature 65 1.2 Intermediate
Jejenum 49 0.7 High grade
Mesentery 30 0.8 High grade
Mezentery 17 0.67 Intermediate
ROC Curve
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Graphic (1). ROC curve analysis of GIST Liver Met. (n=10) and normal liver(n:47) with regard to ADC values. Cut-off value for ADC: 0.925
Under AUC: 0.939 with 89.4% Sensitivity, 100% Specificity, 100% PPV and 66.7% PPV.
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Graphic (2). ROC curve for ADC values between GEP NET _Liver Met (n=19) group and normal liver(n:47).Cut-off value for ADC: 0.860 under
AUC: 0.967 with 93.6% Sensitivity, 89.5% Specificity, 95.7% PPV and 85% PPV.
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Table 3. List of primary GEP-NETs.

Localization Diameter (mm) ADC Pathology
Stomach 22mm 0.86 Well differentiated
Stomach 18mm 0.82 Well differentiated
Pelvis 68mm 0.84 Non-differentiated

Ampulla Watery 40mm 0.45 Large cell
Paraganglioma 38mm 0.78 Non-differentiated
Pancreas ( insulinoma) 25mm 0.36 Non-differentiated
Paraganglioma seminal vezicles. 36mm 0.72 Non-differentiated
Paraganglioma 98mm 0.74 Non-differentiated

Table 4. Hepatic metastasis of GIST.

Localization Diameter(mm) ADC Pathology
Segm 8 47mm 0.74 High grade
Segm 8 29mm 0.85 High grade
Segm 8 18mm 0.8 High grade
Segm 8 71mm 0.92 High grade
Segm 7 37mm 0.9 High grade
Segm 3 S54mm 0.83 High grade
Segm 4 55mm 0.75 High grade
Segm 8 49mm 0.7 High grade
Segm 7 72mm 0.83 High grade
Segm 7 40mm 0.73 High grade
Segm 5 16mm 0.82 Well-differentiated
Segm 8 40mm 0.38-0.50 Un-differentiated.
Segm 7 50mm 0.42 Un-differentiated.
Segm 7 36mm 0.35 Un- differentiated.
segm 2 54mm 0.81 Un-differentiated.
Segm 4 40mm 0.55 Un-differentiated.
Segm 4 31mm 0.76 Un-differentiated.
Segm 4 63mm 0.75 Large cell

Seg 5 43mm 0.53 Large cell
Segm 6 33mm 0.61 large cell
Segm 5 Smm 0.28 Large cell
Segm 3 13mm 0.59 Large cell
Segm?2 10mm 0.6 Large cell
Segm4 17mm 0.73 Un-differentiated.
Segm8 33mm 0.76 Un-differentiated.
Segm 6 20mm 0.67 Un-differentiated.
Segm 6 30mm 1 Un-differentiated.
Segm 5 15mm 0.9 Un-differentiated.

Seg 4 17mm 0.6 Un-differentiated.

Table 5. Hepatic metastasis of GEP-NET.

11

1.1 )

0.9 12 0.73 1.69 147 17 0.93 11 1.1
11 13 0.73 18 1.42 43 12 1.1 11
0.9 1 26 151 2.08 2.04 1 1.1 1.1
13 1 1.8 27 2.04 156 0.96 12 1.1
1.88 0.73 2.1 175 14 13 1 13 1.1
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Table 6. Normal hepatic ADC values, non-dependant to age and gender of patients(s/mm’).
- Diameter P ADC P
GIST (n=18) 30 (9-127) 0.72 0.93 (0.28-1.90) 013
GEP-NET (n=8) 37 (18-98) 0.76 (0.36-0.86) '

Table 7. Diameters and ADC values of GIST and GEP-NET patients, no significant statistical differences were observed.

- ADC P
GIST_Liver_Met.(n=10) 0.82 (0.70-0.92) *
GEP-NET_Liver_Met.(n=19) 0.61 (0.28-1.00) + 0.001
Normal Liver(n=47) 1.20 (0.73-4.30) Q

Table 8. +: p=0.014. Correlation between GEP-NET_Liver Met and GIST_Liver_Met.
p=0.001 Correlation between GIST_Liver_Met and normal control liver.
p=0.001 Comparison between GEP-NET _Liver Met and normal control liver.

- Diameter P
GIST_KRC_MET (n=10) 48 (18-72) 0.016
NET _KRC MET (n=19) 31(5-63) '

Table 9. WHO Classification and Grading (2010) for GEP-NET.

WHO Classification and Grading (2010) for GEP-NET

*Well-differentiated neuroendocrine tumor (NET )
(malignant behavior)
—G1 — low grade <2%
—G2 — intermediate grade 3%-19%

* Information on individual value should be provided
—G3 —high grade >20%

*Poorly differentiated neuroendocrine carcinoma

(NEC)
—G3 — high-grade malignant behavior >20 %

All statistical calculations and tests were performed with
SPSS (Version 25.0) software.

In statistical analysis, both groups were correlated
according to gender, ages, diameters of primary or metastatic
masses, ADC values of them and segmental localizations of
masses, in addition to those, ADC values of masses for both
groups were compared to the normal ADC values of control
liver group.

3. RESULTS

No statistical differences were observed between GIST and
GEP-NET patients according to age and gender variations
(Table 1). Tables 2 and 3 present the localizations of GIST and
GEP-NETs, their diameters-ADC values and pathologies.
Diameter’s of GIST’s ranged between 9-127 mm; 30 mm
average, ADC values ranged between 0.28-1.9; 0.93 average,
pathologies were low to high grade. Diameter’s of GEP-NET’s
ranged between 18-98 mm; 37 mm average, ADC values
ranged between 0.36-0.86; 0.76 average, and pathologies were
well to non-differentiated.

The majority of the localization of GIST metastasis was
segment 8 (50%), segment 7 (30%) and segments 3 or 4,

hepatic metastasis GEP-NET’s were mostly located at segment
4 (26.3%). Diameter’s of hepatic metastasis of GIST’s ranged
between 18-72 mm; 48 mm average, ADC values ranged
between 0.70-0.92; 0.82 average, all had high-grade
pathologies. Diameter’s of hepatic metastasis of GEP-NET’s
ranged between 5-63 mm; 31 mm average, ADC values ranged
between 0.28-1; 0.61 average, and pathologies ranged between
well to undifferentiated (Tables 4 and 5). In normal liver
parenchyma, ADC values ranged between 0.73 to 4.30, 1.20
average (Table 6).

No significant statistical differences were observed
according to diameters and ADC values of GIST and GEP-
NET patients (Table 7). A significant statistical difference was
observed between GIST and GEP-NET groups, in terms of the
size of liver metastasis which was significantly higher in GIST
patients.

All three groups (GIST_Hep. MET, GEP-NET_Liver_Met
and normal) were statistically differed according to ADC
values (Tables 8 and 9).

With the ROC curve analysis: Hepatic metastasis of
GIST(n=10) and normal liver (n:47) had cut-off value for
ADC: 0.925 under AUC: 0.939 with regard to the ADC values
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and regarded 89.4% Sensitivity, 100% Specificity, 100% PPV
and 66.7% PPV. ROC curve of GEP NET Hepatic
metastasis(n=19) group and normal liver(n:47) group presented
a cut-off value for ADC: 0.860 under AUC: 0.967 correlated to
the ADC values with 93.6% Sensitivity, 89.5% Specificity,
95.7% PPV and 85% PPV.

4. DISCUSSION

Liver is the most common site of metastasis after Lymph
nodes, and hepatic metastasis may be single or multiple and
occur in any segments [18, 19]. In this research, DWI and ADC
values of liver metastasis of GIST and GEP-NET tumors were
evaluated which were rarely seen gastrointestinal tumors [20 -
24].

DWI was mostly acquired in the diagnosis of ischemia,
brain tumors and enfections [25 - 28]. It was more widely used
in the remaining parts of the body, including liver, thyroid,
prostate, musculoskeletal system, efc. [18, 19, 29 - 32]. At first,
Muller et al. revealed the use of DWI in the differential
diagnosis of liver, spleen, and musculoskeletal system
disorders [29]. ADC value was also utilized in the evaluation
and differential diagnosis of several disorders [30 - 33]. DWI
has lots of advantages. A non-invasive approach without any
ionizing radiation, no need to administer contrast agents, cheap
and can be used in conjunction with conventional routine MR
imaging [34, 35]. It mostly aids in the depiction of small sized
lesions, mostly preferred in the diagnosis of liver metastasis,
lower than 10 mm in size [18, 19, 36 - 38].

In recent reports, it was shown that DWT had great benefits
in the detection of malignancy, metastasis and recurrence [25,
27, 34]. ADC value had reverse correlations to the tumoral
cellularity, lower ADC values indicated hypercellularity and/or
malignancy, Herneth er al. showed that tumors with high
cellularity and higher density had high metastatic capacity [39].
In the literature, there were a few reports about the DWI of
GIST, DWI and PET-CT were compared in those studies in
which DWI had higher sensitivity [40, 41]. There were also a
few reports about the diagnosis of GEP-NET by the application
of DWI, predicting higher sensitivity of DWI in the detection
and localization of metastatic GEP-NETs [8, 9, 13]; however,
Artur et al. studied DWI and FSE T2, FFE T1W imaging after
contrast enhancement and indicated that there was no
significant difference between all three sequences [41].

GIST’s are the most common mesenchymal tumor of the
gastrointestinal tract and 1% of all gastrointestinal system
tumors are mostly seen between 55-65 years of age without any
gender predominance [1, 3, 5]. These tumors mostly arise from
stomach (60%), then jejunum and ileum (30%), duodenum,
rectum, esophagus and appendix are the least common sites of
localizations, Omentum, retroperitoneum and mesentery are the
extra-intestinal sites for the origin of GIST [1, 4, 6, 21]. GIST
less than 5 cm in size are mostly discovered incidentally
without any symptoms, characteristics of malignant GIST's are
generally over 5 cm with heterogenous enhancement,
lobulated-heterogenous contour and metastasis. The most
common criteria is the tumor size and its mitotic index which
are indicated by the grade of tumor [1, 3, 5, 6]. These tumors
are classified as very low-low-moderate and high risk groups
[2,4 -6, 20].
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In our research, 7 stomach, 5 small intestine and
mesentery, 1 colonic and pelvic GIST's were included as
primary GIST. GIST tumors of the stomach did not present any
high grade differentiation, but in the clinical follow-up, 2 high
grade tumors had presented hepatic metastasis. In a patient, a
hepatocellular carcinoma arose one year later without any
symptoms of chronic liver diseases which was correlated with
the relevant literature, indicating that GIST's might increase the
incidence of other malignancies [2, 4, 5].

4.1. Risk Category of GIST

In the differential diagnosis of GIST, Mesenchymal tumors
like Leiomyomas —leiomyosarcomas -—schwannomas -
neurofibromas and neuroendocrine tumors have to be
considered, GIST’s originating from both curvatures of the
stomach have similar imaging findings with Gep-Net [1, 2, 6,
7].

Nowadays, PET-CT is a widely accepted imaging method
in tumor grading and monitoring of treatment since it has a
high sensitivity [33, 36, 42]. However, there are some
disadvantages of PET-CT, including high radiation doses, the
difficulties in its availability and preparing 18-
fluorodeoxyglucose (FDG) for the patients, longer scanning
time and high costs [33, 42]. Although DWI can be used as an
alternative method to PET-CT since it is a radiation-free
method, respiratory motion artifacts limit the image quality in
DWI [30, 34, 35, 43 - 45]. In this research, ADC values for
GIST metastasis had 89,4% sensitivity, 100% specificity and
PPV, 66,7% NPV, these high and satisfactory results indicated
DWI as an imaging modality of choice in the diagnosis of
metastatic GIST [22, 39, 40].

GEP —NET’s are the second most common gastrointestinal
system tumors, % 1,2-1,5 of all gastrointestinal tumors, most
common tumors of small intestine. Its prevalence in USA is
higher than 100.000/year which is higher than the prevalence
of stomach or pancreatic carcinoma [10 - 13, 15 - 17].
Neuroendocrine tumors of the stomach have an increasing
incidence throughout the GEP-NET’s, mostly seen at corpus of
the stomach as small, polypoid, round, infiltrative and
multifocal masses with 0.5-5 c¢m in size; these tumors usually
do not generate any clinical symptoms [13 - 17].

Differentiations inside GEP-NET’s varied according to
their pathologies and hormonal syndromes caused by them. In
2010 WHO published a booklet dividing these tumors into
neuroendocrine tumors and neuroendocrine carcinomas which
could solve all suspicious problems between pathologists and
clinicians [9, 13, 15, 16, 46]. In this Cclassification,
neuroendocrine tumors and neuroendocrine carcinomas are
used as a nomenclature for GEP-NET’s [13, 16, 17, 47]. Well-
differentiated neuroendocrine tumors (NET) were benign
without any malignant potentials, well-differentiated
neuroendocrine carcinomas (NEC) revealed low-grade
malignancy, poorly differentiated neuroendocrine carcinomas
regarded high-grade malignant potentials [13, 16].

GEP-NET’s are usually slowly growing tumors and 50%
of them are non-metastatic and resectable when diagnosed [15
- 17, 25], but some subtypes had higher malignant and
metastatic potentials, and grew faster [13, 16, 47]. Most
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metastatic site was the liver which indicated poor prognosis
[11, 13, 24]. In our study, only one well-differentiated GEP-
NET had liver metastasis and the other 18 metastatic GEP-
NET’s were poorly-differentiated primary tumors. GEP-NET’s
have different clinical entities and prognoses, most of them are
hypervascular and tri-phasic dynamic contrast-enhanced CT
imaging with early-delayed arterial phases, portal venous
phases are needed for accurate imaging and diagnosis, non-
enhanced images show low-density and low accuracy in the
detection of these lesions [11, 24].

<%5 of pancreatic NET’s smaller than 1 cm in size were
discovered by CT and MRI, whereas >%50 of these tumors
over 3 cm in size were depicted by CT and MRI [10, 11, 25].
In this research, through the 19 GEP-NET metastasis
diagnosed by DWI, 2 of them were less than 1 cm in size, 9 of
them were less than 3 cm and these results were statistically
higher than the conventional CT and MRI. Selective abdominal
angiography was so sensitive in the diagnosis of pancreatic tail
tumors [47]. In one patient, a diagnosis of GEP-NET that was
located at pancreatic tail, was acquired by selective
angiography.

Rockall et al stated that diagnostic rate of hepatic
metastasis was significantly increased by using liver specific
contrast agents [48]. Herneth et al. reported that masses with
higher cellularity and low ADC values had higher metastatic
capacitie s [39]. Hayashida et al. indicated that the metastasis
of undifferentiated adenoca had higher signal intensities than
the other adenoca metastasis [27]. In some previous reports, it
has been presented that ADC values of some focal liver lesions
might be overlapping [30, 39, 49 - 53]. Tauli et al. also
reported that metastatic masses had the lowest ADC values
among hepatic masses [49]. Similar studies also indicated that
ADC values were significantly lower in the other abdominal
malignancies [39, 51, 54].

In this report, ADC values of GEP-NET’s metastasis had
93,6% sensitivity and 89,5% specificity, GIST metastasis had
89,4% sensitivity and 100% specificity, against the ADC
values of normal liver parenchyma. In this research, not only
liver metastasis but conventional MR imaging and DWI of
primary GIST and GEP-NET’s were evaluated as well. ADC
values of all these groups were compared to each other for
primary GIST and GEP-NET’s. Patient’s age, gender, mass
diameters and ADC values had no significant statistical
differences.

Due to less number of cases and lack of classifications for
mass localizations, further prospective researches with high
number of cases are required. This is probably the major
limitation of this research. Intravoxel incoherent motion and
Diffusion Curtosis imaging with quantific numeric data may
supplement valuable information in the discrimination of
hepatic metastasis of GIST and GEP-NET’s.

CONCLUSION

In most previous reports, it was reported that MRI was
superior to CT in the diagnosis and follow-up of liver
metastasis [38, 51 - 55]. DWI was a high MR imaging
technique in the depiction of liver metastasis, and had
superiority over CT and MRI in the detection of extrahepatic
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and extrapancreatic metastasis [18, 19, 31, 51, 53, 54]. In our
research, high cellular tumors resulted from those liver
metastases of GIST and GEP-NET’s, a positive correlation was
observed between ADC values and cellularity against
differentiation ratios of metastatic masses. In the GIST group,
cut-off ADC value was 0.925 for liver metastasis, whereas
0.860 for hepatic metastasis of GEP-NET’s, both metastatic
groups had higher sensitivity and specificity ratios.
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