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Introduction

Regional lymph node evaluation is regarded as an essential 
step for both staging and treatment of gastric cancer (1). 
In cases without hematogeneous metastases, lymph node 
dissection based on the precise lymph node staging has been 
recommended as a component of radical gastrectomy which 
might provide the largest advantage for patients with gastric 
cancer. Nevertheless, an accurate preoperative assessment 
with regard to the extent of lymph nodes dissection remains 
to be a controversial topic (1,2).

As imaging technology continues to evolve, it may 

be expected to develop to an imaging modality with 
high sensitivity and specificity to assess the lymph node 
status of the gastric cancer (3). The reported accuracy of 
computed tomography (CT), endoscopic ultrasound, and 
conventional magnetic resonance imaging (MRI) for the 
N staging of gastric cancer was 43-80%, 65-87%, and  
34-65%, respectively, and it has been accepted that this level 
of diagnostic performance was not sufficient for making 
a decision among treatment strategies for gastric cancer  
(4-7). No imaging modality has proven to be perfect with 
high sensitivity and specificity in the detection of lymph 
node metastasis in gastric cancer (2,8,9).
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For conventional MRI studies, the lymph node size has 
been generally used as the criterion for metastasis (3). In 
these studies, inability to identify metastatic lymph nodes 
of normal size was given as an explanation for insufficient 
diagnostic performance of MRI. Therefore, functional MRI 
techniques such as diffusion weighted MRI (DW-MRI) or a 
combination of conventional and functional techniques have 
been regarded to be more accurate to identify metastatic 
lymph nodes in gastric cancer. However, a generally 
accepted algorithm has not been adopted in preoperative 
nodal staging of gastric cancer due to insufficient efficacy of 
MRI (1,2).

DW-MRI has increasingly been used to characterize 
various diseases and their lymph nodes including 
gastrointestinal cancers such as gastric or rectal cancers 
(1,10-15). Although the efficacy of this technique in 
differentiation of metastatic nodes from non-metastatic 
lymph nodes has been shown in patients with neck, rectal 
and gastric cancers, there is still lack of evidence supporting 
the generally accepted use of DW-MRI in nodal staging of 
gastric cancer (1).

In this study, we aimed to evaluate the diagnostic efficacy 
of DW-MRI with the utility of the apparent diffusion 
coefficient (ADC) measurement on detection of metastatic 
lymph nodes in patients with gastric cancer.

Materials and methods

The study was approved by the local Ethical Committee. 
Written consent was taken from all patients. The study 
was registered to Clinical Trials with an ID number of 
NCT01794026.

Patients

Between March 2013 and December 2013, all patients 
with a diagnosis of biopsy proven primary gastric 
adenocarcinoma were evaluated for radical surgical 
treatment. After evaluation of CT images, a total of 39 
patients who were eligible for radical resection of gastric 
tumor with standard D1+ or D2 lymph node dissection 
were included in the study and underwent abdominal DW-
MRI examination. Exclusion criteria were as follows: (I) 
improper candidates for radical surgical treatment (i.e., 
stage IV disease including liver metastasis or peritoneal 
seeding diagnosed by preoperative CT images) (n=6); 
(II)  preoperative neoadjuvant therapy (n=4);  (III) 
gastroesophageal junction tumor (n=2); (IV) unsatisfactory 

image quality of DW-MRI with obvious motion artifacts 
(n=2); (V) emergent admission (n=2). Therefore, a total 
of 23 patients with a mean age of 59.4±10.9 years were 
included in this study. There were 11 male and 12 female 
patients. Radical total and subtotal gastrectomy was 
performed in 10 and 13 patients, respectively. Para-aortic 
lymph node dissection and lymph node dissection beyond 
D2 was not performed. Tumors with a mean diameter of 
60±18 mm were localized in lower, middle and upper part 
of the stomach in 9, 7 and 6 patients, respectively. In one 
patient, there was linitis plastic type gastric tumor. The time 
interval between DW-MRI examination and the surgery 
was 11.8±10.9 days. 

The depth of tumor invasion (T) was decided according 
to TNM classification (16). Invasion of the mucosa and 
submucosa was regarded as pT1; pT2 and pT3 were defined 
as invasion of the muscularis propria and tumor penetration 
of the subserosa, respectively. N staging of the lymph nodes 
was performed according to N0 as no regional lymph node 
metastasis, N1 as metastasis in one to two regional lymph 
nodes, N2 as metastasis in three to six regional lymph nodes, 
N3a as metastasis in seven to 15 and N3b as metastasis in 
more than 15 regional lymph nodes. The variables with 
regard to the pathologic features were given in Table 1. 

MRI and DW-MRI protocol

All MRI and DW-MRI examinations were performed 
using a 1.5-T MRI scanner (Magnetom Avanto, Siemens 
Healthcare, Erlangen/Germany) with an 18-channel body 
coil and high performance gradients (maximum gradient, 
45 mT/m; maximum slew rate, 200 T/m/s). No specific 
bowel preparation or gastric distension was performed, 
and spasmolytics were not given. MRI examinations 
included a free breathing axial and coronal turbo spin-echo  
T1-weighted sequence (TR, 128 ms; TE, 2.4 ms; FA, 170°), 
and an axial and coronal fat saturated turbo spin-echo  
T2-weighted (TR, 1,350 ms; TE, 91 ms; FA, 70°) images. 
Axial and coronal spoiled gradient-echoT1-weighted 
(TR, 536 ms; TE, 11 ms; FA, 150°) images and axial  
T2-weighted fat saturated sequence [TR: 2,000 sn; TE: 92 sn;  
average: 1; flip angel: 160º; matrix: 256 × 256; number of 
slices: 30; slice thickness: 5 mm; FOV: 300 with breath hold 
after intravenous contrast agent administration (Meglumin 
gadoterat, 0.1 mmol/kg, Dotarem; Guerbet Group, France)] 
were obtained with body coil in the supine position. 
Diffusion weighted imaging consisted of an axial diffusion 
weighted single-shot spin-echo echoplanar sequence with a 
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chemical shift selective fat suppression technique (TR/TE,  
4,900/93) with the following parameters: matrix, 192 × 192;  
number of slices, 30; slice thickness, 6 mm; interslice 
gap, 35%; FOV, 45 cm; averages, 5; acquisition time, 
approximately 3 min; a generalized auto calibrating partial 
parallel acquisition technique PAT factor of 2; PAT mode, 
parallel imaging with modified sensitivity encoding. DW-
MRI was performed with b-value of 50, 400 and 800 s/mm2.

Image analysis

Prior to surgery and histopathological analyses, DW-
MRI of the abdomen was reviewed by one radiologist with  
5 years of clinical experience in MRI. The ADC values from 
the healthy gastric wall, the gastric tumor and the most 
apparent lymph nodes were calculated. The acquired images 
were transferred to a workstation (Leonardo, Siemens, 
Erlangen, Germany) on which all the ADC maps were 
created automatically using standard software. To calculate 

and analyze the ADC maps, the ADC values (×10−3 mm2/s)  
were measured from the healthy gastric wall, the gastric 
tumor and the lymph nodes with the lowest ADC value on 
ADC map and highest intensity on DW-MRI (b=50, 400 
and 800 s/mm2) by placing a circular region of interest (ROI) 
of 53 mm2 (Figures 1,2). At least three measurements were 
obtained and averaged.

Each lymph node with short-axis diameter ≥5 mm 
was evaluated with enhancement pattern: homogeneous 
enhancement of lymph node was considered non-metastatic, 
whereas heterogeneous enhancement of lymph node was 
considered metastatic. Short axis diameter of at least 5 mm,  
heterogeneous signal intensity than muscle as seen on 
diffusion weighted imaging (b=50, 400 and 800 s/mm2) and 
the ADC value of <1.1×10−3 mm2/s were regarded as the 
standards required for radiologic diagnosis of a metastatic 
lymph node. Lymph nodes without these three standards 
were regarded as non-metastatic.

Histopathological analysis

The stomach and the surrounding fat including the omentum 
and the perigastric lymph nodes were resected en bloc. 
The lymph nodes around the anatomic landmarks of left 
gastric artery, common hepatic artery, celiac artery, splenic 
artery, and those located at the splenic hilum were resected 
separately. The whole specimen was fixed in formalin for 24 h. 

The definition of the anatomical locations of the regional 
lymph nodes was based on the Japanese Classification 
of Gastric Carcinoma (17). Identification, counting and 
recording of all lymph nodes based on the grouping defined 
below was performed by a pathologist who was blinded 
to the imaging analysis (1). Grouping was performed as 
follows: (I) perigastric lesser curvature lymph nodes [Group 
Ia: right paracardial (#1), lesser curvature (#3), supra pyloric 
(#5)]; (II) Perigastric greater curvature lymph nodes [Group 
Ib: left paracardial (#2), greater curvature (#4), infra pyloric 
(#6)]; and (III) the lymph nodes around the left gastric artery 
(#7), the common hepatic artery (#8), the celiac artery (#9), 
the splenic artery (#11), and those located at the splenic 
hilum (#10) and the hepatoduodenal ligament (#12a) (Group 
II: #7, #8, #9, #10, #11, #12a). To achieve the most precise 
correlation, histopathological examination was performed 
in the lymph nodes 5 mm or more in diameter. The largest 
cut surface of each lymph node was sectioned and stained 
with hematoxylin and eosin (H&E). Differentiation of non-
metastatic and metastatic lymph nodes was performed with 
the signs of metastasis including metastatic deposit, mucin 

Table 1 Characteristic features of the gastric tumors based on 
histopathology

Parameter N

TNM stage

Ia 2

IIa 1

IIb 4

IIIa 2

IIIb 4

IIIc 10

Differentiation

well 2

moderate 5

poor 16

T staging

1a 2

3 5

4a 15

4b 1

N staging

0 5

1 4

2 2

3a 8

3b 4
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production, necrosis and fibrosis using a light microscope.

Statistical analysis

Identification of the histologically metastatic lymph nodes 
by DW-MRI was regarded as the main outcome. All ADC 
values were expressed as mean ± standard deviation. The 
mean ADC values of the healthy gastric wall, the gastric 
tumor and the lymph nodes were compared with Wilcoxon 
Signed Ranks and Mann-Whitney tests. To find the group 
to cause the difference, Friedman test with post hoc Dunn 
multiple comparisons was used. Sensitivity, specificity, 
positive and negative predictive values, and overall accuracy 
were calculated for N staging based on the lymph nodes 
using the diagnostic criteria that refer to DW-MRI. The 
correlation of DW-MRI with histopathology was compared 

by a kappa agreement coefficient. SPSS 20.0 software 
(Chicago, Illinois, US) was used for statistical analysis. The 
level of significance with 0.95 confidence limits was set at 
P=0.05.

Results

During histopathologic analysis, a total of 1,056 lymph 
nodes from the 23 patients, including 180 histologically 
proven metastatic lymph nodes were dissected after the 
surgery (Table 2). Therefore, metastatic ratio of lymph 
nodes was calculated as 17.0%. Mean number of total 
and metastatic lymph nodes were counted as 46±12 and 
7.8±11, respectively. As for the lymph node groups, 
330 Group Ia lymph nodes (120 metastatic and 210 
nonmetastatic), 487 Group Ib lymph nodes (45 metastatic 

A B

Figure 1 A 67-year-old man with gastric cancer. (A) On the DW image (b=800 s/mm2), tumoral thickened part of the gastric wall has high 
signal intensity which shows diffusion restriction (white arrows); (B) the gastric cancer has a low ADC value of 0.68×10−3 mm2/s (arrow). 
DW, diffusion weighted; ADC, apparent diffusion coefficient.

Figure 2 A 70-year-old woman with advanced gastric cancer. (A) On the DW image (b=800 s/mm2), perigastric lymph node shows high 
signal intensity due to restricted diffusion (white arrows); (B) the lymph node has a low ADC value of 1.1×10−3 mm2/s (arrow). DW, diffusion 
weighted; ADC, apparent diffusion coefficient

A B
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and 432 nonmetastatic) and 239 Group II lymph nodes (15 
metastatic and 224 nonmetastatic) were dissected. 

Based on the all lymph node groups, DW-MRI could 
identify the metastatic lymph nodes not considering their 
numbers in 18 out of 23 patients (77.8%). Although the rate 
for Group Ia was 65.2%, the rates were decreased to 30.4% 
and 17.4% for Groups Ib and II, respectively. However, 
69 of 1,056 nodes (6.53%) in the total node regions were 
demonstrated by the currently used DW-MRI analysis. Of 
these, 66 lymph nodes (95.7%) were metastatic. Although 
identification rates of metastatic lymph nodes belonging 
in Groups Ia and Ib were 32.5% and 33.3%, respectively, 
DW-MRI detected metastatic lymph nodes with a rate of 
80.0% in group II.

The κ agreement coefficient analysis (κ agreement 
coefficient values of 0.118, 0.319 and 0.291 for Group Ia, Ib 
and II, respectively) showed that there was no correlation 
between histopathology and DW-MRI with regard to the 
lymph node groups (P values of 0.493, 0.076 and 0.106 for 
Group Ia, Ib and II, respectively). 

Based on the results taken from DW-MRI analysis with 
regard to identification of metastatic lymph nodes, the 
overall accuracy was found as 69.56, 65.21 and 52.17 for 
Groups II, Ib and Ia lymph nodes, respectively (Table 3). 

DW-MRI findings with regard to N staging included 
seven cases of N0, six cases of N1, seven cases of N2, 

three cases of N3a (Table 4). However, histopathologic 
examination of the lymph nodes revealed that there were 
five cases of N0, four cases of N1, two cases of N2, eight 
cases of N3a and four cases of N3b. So, there were four 
over staged and 16 under staged patients. Therefore, the 
overall accuracy of N staging based on DW-MRI was 13%  
(3 of 23).

Mean ADC values of the gastric tumor and the healthy 
gastric wall in all patients was (0.82±0.21) ×10−3 and 
(1.6±0.26) ×10−3 mm2/s, respectively. The lymph nodes that 
could be identified by DW-MRI had have mean ADC value 
of (0.93±0.25) ×10−3 mm2/s. Friedman test with post hoc 
Dunn multiple comparison and Wilcoxon Signed Ranks 
tests showed that the mean ADC values of the gastric tumor 
and the lymph nodes were significantly higher than that of 
the healthy gastric wall (P<0.001 for both). Mann-Whitney 
test revealed that there was no significant difference in 
ADC values between non-metastatic and metastatic lymph 
nodes based on the overall evaluation and groupings  
(Table 5), (P>0.05 for all). 

Discussion

Gastric cancer is one of the most common cancers and the 

Table 2 Number of total and metastatic lymph nodes based on the lymph node groups

Groups

Metastatic lymph nodes
Detection rate of  

DW-MRI (%)

Total lymph nodes
Detection rate of  

DW-MRI (%)
Detected by 

HP (n)

Detected by 

DW-MRI (n)

Detected by  

HP (n)

Detected by  

DW-MRI (n)

Ia 120 39 32.5 330 42 12.7

Ib 45 15 33.3 487 15 3.1

II 15 12 80.0 239 12 5.0

HP, histopathology; DW-MRI, diffusion weighted magnetic resonance imaging.

Table 3 Accuracy of DW-MRI based on the lymph node groups

Parameter Group Ia Group Ib Group II

Specificity 43.75 41.67 33.33

Sensitivity 71.43 90.91 92.86

Positive predictive value 77.78 83.33 75.00

Negative predictive value 35.71 58.82 68.42

Overall accuracy 52.17 65.21 69.56

DW-MRI, diffusion weighted magnetic resonance imaging.

Table 4 Comparison of the N staging performed by  
histopathology and DW-MRI

Diagnosis 

at DW-MRI

Diagnosis at histopathological examination
Total

pN0 pN1 pN2 N3a N3b

N0 2 3 2 0 0 7

N1 3 0 0 3 0 6

N2 0 1 0 4 2 7

N3a 0 0 0 1 2 3

N3b 0 0 0 0 0 0

Total 5 4 2 8 4 23

DW-MRI, diffusion weighted magnetic resonance imaging.
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second leading cause of cancer-related death worldwide 
(2,3,10,11). Although the patients with early gastric cancer 
have a low risk of lymph node metastasis, it can be found 
in up to 20% of submucosal T1b gastric tumors (18). 
Thus, the extent to which lymph node dissection should 
be performed is still a topic of debate between Eastern 
and Western countries, because of the higher morbidity 
and mortality associated with extended lymphadenectomy. 
Therefore, sparing of the patients from such aggressive 
procedures and selection of appropriate patients for 
neoadjuvant chemotherapy may be possible by preoperative 
knowledge of the lymph node status of gastric cancer 
(1,3,19).

For differentiation of metastatic and non-metastatic 
lymph nodes, the short or long axis and short axis diameter 
of lymph nodes larger than at least 3 mm has been regarded 
as a widespread criterion used in CT and conventional 
MRI to predict metastases (8,19). However, there was a 
great controversy in consideration of diameter of the lymph 
nodes for metastasis. In Dai’s study, it was shown that the 
long axis diameter of the lymph nodes above ≥8 mm alone 
had has the sensitivity and specificity of 79.6% and 78.8% 
for metastasis, respectively (19). In Kim’s study, the range 
for metastatic lymph nodes has been varied from 3 mm 
to 3.5 cm (9). In accordance with Cheng’s study, the short 
axis of ≥5 mm was accepted for the minimum diameter of 
the lymph nodes to be evaluated (1). However, it could be 
possible to show lymph node positivity in 77.8% of the 
patients by using DWI in the present study. Although it 
has been reported that identification of the lymph nodes 
could be possible in up to 63.4% by using DW-MRI, our 
results could not reach to these levels (1). Strict radiologic 
criteria including short axis diameter of at least 5 mm, 
heterogeneous signal intensity than muscle as seen on 
diffusion weighted imaging (b=50, 400 and 800 s/mm2) and 
the ADC value of <1.1×10−3 mm2/s might be a causative 
explanation. It was also interesting that in an in vitro study 
of MRI to detect the lymph nodes after gastric surgery, only 

49.7% of the lymph nodes could be detected (9). All these 
findings may remind that the N staging of gastric cancer 
still remains to be difficult.

In some studies, it was reported that the localization of 
the lymph nodes might be important for the identification by 
imaging techniques (19). Although the identification of the 
metastatic lymph nodes in Group II was 80%; the number 
of the lymph nodes was too small to conclude. Additionally, 
the overall accuracy of DW-MRI varied from 52.17% to 
69.56% for different lymph node groups. Although Joo 
et al. has reported the accuracy for the N staging and the 
sensitivity for identification of any metastasis as 76.6% and 
86.7%, the specificity for identification of any metastasis 
has been found as 58.8% (20). Although our results were 
lower than the other reported rates, parameters with regard 
to the technique or compliance of the patients might be 
important for this problem (15,20). Use of butylscopolamine 
bromide or glucagon to minimize peristaltic movements 
causing motion and distortion artifacts and distention of the 
stomach with water to increase the imaging quality on the 
gastric wall has been recommended. Several modifications 
or applications with regard to motion correction and 
respiratory-triggering have been also proposed (1,15,20-22).  
Such maneuvers were not planned in the present study. 
Increased spatial resolution of 3T scanners is believed to be 
another important issue (20). So, all these parameters should 
be considered for evaluation and comparison of the results 
of the current study. Therefore, it should be kept in mind 
that DW-MRI without these features may be insufficient 
consistently to distinguish non-metastatic and metastatic 
lymph (8,19).

The utility of DW-MRI to distinguish metastatic 
lymph nodes from benign nodes in breast cancer, head 
and neck cancer, and rectal cancer has been widely 
investigated (1,11,23,24). It has been also thought that ADC 
measurements can be valuable in differentiating benign 
and malignant lesions of the stomach. In the evaluation of 
the gastric wall thickening, use of DW-MRI was shown to 

Table 5 Comparison of ADC values based on the lymph node groups and histopathologic results

Localization/ADC value¥ All lymph nodes Group Ia lymph nodes Group Ib lymph nodes Group II lymph nodes

Overallβ [n] 0.93±0.26 [18] 0.97±0.23 [15] 0.96±0.11 [7] 0.90±0.09 [4]

Non-metastatic lymph nodesβ [n] 1.02±0.34 [4] 1.06±0.33 [3] 0.90 [1] 0.94 [1]

Metastatic lymph nodesβ [n] 0.90±0.24 [14] 0.92±0.25 [12] 0.95±0.12 [6] 0.89±0.08 [3]

P 0.673¶ 0.474¶ 0.054¶ 0.127¶

¥, ×10−3 mm2/s; β, mean ± standard deviation; ¶, nonsignificant with Mann-Whitney test. ADC, apparent diffusion coefficient.
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be beneficial in the diagnosis of malignant gastric lesions 
(10,11,25-27). In this study, significantly lower values of 
ADC of the gastric tumors in comparison to the healthy 
gastric wall were also detected. There are also some studies 
in which use of DW-MRI with ADC measurement might 
be useful to differentiate metastatic lymph nodes from non-
metastatic ones with regard to the gastric tumors (1). In 
Cheng’s study, it was thought that DW-MRI might provide 
great potential to differentiate metastatic lymph nodes 
by using both ADC measurement and the morphological 
features (1). Shinya et al. showed the efficacy of DW-MRI 
to detect lymph node metastasis in comparison to CT (27). 
However, the results in the present study could not support 
the benefit of DW-MRI by using ADC measurement 
in differentiation of metastatic lymph nodes from non-
metastatic ones. Therefore, it may be concluded that use 
of DW-MRI with ADC measurement can be beneficial to 
diagnose only gastric wall lesions in accordance with the 
literature focusing on T stage of the gastric adenocarcinoma 
(26,28).

It has been reported that there was a significant 
amount of overlapping between ADC values of benign 
and malignant lesions; which was thought to be caused by 
desmoplastic reaction in the stroma of malignant tissues. 
New blood vessels, necrosis, severe inflammation and 
fibrotic stroma within metastatic lymph nodes may also 
account for the pattern of heterogeneous enhancement 
leading to this overlapping (1,8,12). Artifacts caused by 
physiologic motions like cardiac pulsation and respiration, 
bulk motion and intestinal peristalsis, and presence of 
various parenchymal gas interfaces also make it difficult to 
perform DW-MRI in the abdomen. Following advanced 
fast imaging sequences and application of several motion 
correction methods in MRI, it is expected that these 
artifacts may be eliminated and, DW-MRI may be used 
in the evaluation of abdominal organs with great success 
(11,22,29). In the present study, it could not be possible to 
reach high accuracy for DW-MRI to detect and differentiate 
metastatic lymph nodes in gastric cancer patients without 
use of such maneuvers. Therefore, it is logical to use these 
correction methods during evaluation of abdominal organs 
with DW-MRI (22,29).

We could not define cutoff ADC values for differentiation 
of non-metastatic and metastatic lymph nodes in this 
study because of the small number of the patients. Cheng 
et al. used 1.39×10−3 mm2/s as a cutoff value of ADC with 
sensitivity of 85.7% and specificity of 79.4% for metastatic 
lymph nodes (1). However, we compared ADC values of 

the gastric tumor and the healthy gastric wall of the each 
patient. It was shown that there was a statistically significant 
difference between ADC values of the gastric tumor and 
the healthy gastric wall. In contrary to the present study, it 
was thought that measurement of ADC values in the lymph 
nodes were useful to differentiate the metastatic lymph 
nodes (1). Therefore, mean ADC values of non-metastatic 
and metastatic lymph nodes and their comparisons with the 
healthy gastric wall and the gastric tumor may be useful as a 
reference value for radiologists in evaluation of gastric wall 
thickening and comparison of non-metastatic and metastatic 
lymph nodes. 

It was though that the significant difference between 
ADC values of benign and malignant gastric lesions at 
b-value of 600 and 1,000 gradients helped to distinguish 
benign and malignant gastric lesions, and to increase the 
sensitivity to diffusion, to improve bowel suppression, and 
to decrease signal-to noise ratio and artifacts (30). Although 
b-values from 0 to 1,000 were used in several studies, it 
is generally offered to use b-value between intermediate 
(b-value of 600) and high (b-value of 1,000) level of 
diffusion gradients, which is less affected from capillary 
perfusion and reflects mostly diffusion of water molecules 
(1,10,11,20,26). Therefore, b-values of 50, 400 and 800 
were preferred in the present study.

The small number of the patients caused by the strict 
exclusion criteria and lack of comparison of CT with  
DW-MRI were the leading limitative factors. Although 
it has been previously planned to compare both CT and  
DW-MRI, CT images with variations in scanning protocols 
between our hospital and the other imaging centers, 
comparison of DW-MRI with CT and histopathology was 
not used. Due to the great difference between the lymph 
nodes identified in DW-MRI and histopathology, one-to-
one pathologic-to-radiologic correlation on each lymph 
node was not performed in our study. It might be also 
thought that review of DW-MRI by one radiologist was 
another limitative factor for the reliability of the results. 
However, DW-MRI has yielded only overall diagnostic 
accuracy from 52.17% to 69.56% and lower values of 
specificity in comparison to that of sensitivity. Therefore, 
presence of one radiologist to review the images could not 
be regarded as a limitative factor. Lack of motion correction 
maneuvers to increase the accuracy of DW-MRI may be 
another limiting parameter for the results in the present 
study.

In conclusion, although DW-MRI has had higher 
accuracy to detect the lymph nodes localized around the 
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anatomic landmarks of left gastric artery, common hepatic 
artery, celiac artery, splenic artery, and those located at the 
splenic hilum and the hepatoduodenal ligament, there was 
no significant correlation between histopathology and DW-
MRI with regard to the lymph node groups. However, 
DW-MRI has shown metastatic lymph nodes in 77.8% of 
the patients. Besides the presence of statistically significant 
difference between ADC values of the gastric tumor, the 
lymph nodes and the healthy gastric wall, differentiation of 
metastatic and non-metastatic lymph nodes by ADC values 
has not been shown. Therefore, DW-MRI cannot be used 
as the first choice imaging technique for a strict N staging 
of gastric cancer because of its low accuracy to detect or to 
differentiate metastatic and non-metastatic lymph nodes 
based on their total numbers.
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