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Abstract 

Background:  Noninvasive preoperative evaluation of axillary lymph nodes proved to have a significant role not only 
on the protocol of treatment of breast cancer but also impact the whole life of the patient. Complications of lymph 
node biopsy or axillary clearance increase the need for noninvasive reliable diagnostic tool. We aimed in the current 
study to evaluate the role of diffusion-weighted magnetic resonance imaging (DW-MRI) and apparent diffusion coeffi-
cient (ADC) in discrimination between benign and malignant axillary lymph nodes. We included 44 suspicious lymph 
nodes from 29 patients. Qualitative DW-MRI was analyzed into restricted or not; ADC maps and cut-off value were 
calculated, and they were correlated with histopathological results, which were the gold standard tool of the current 
study.

Results:  The cut-off value of ADC-differentiated between malignant and benign lymph nodes was 
0.89 × 10−3 mm2/s. The statistical indices including the sensitivity, specificity, PPV, NPV and accuracy were 89.66%, 
86.67%, 93.9, 81.2% and 87.8%, respectively, with P value < 0.001, while DW-MRI results were classified into restricted 
or not restricted with qualitative statistical indices of 96.6%, 80%, 90.3%, 92.3% and 90.9% for sensitivity, specificity, 
PPV, NPV and accuracy, respectively, with P value < 0.001.

Conclusion:  DW-MRI and ADC both have significant role in discrimination between benign and malignant axillary 
lymph nodes increasing the accuracy of MRI examination in breast cancer patients.
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Background
Axillary lymph node metastasis is common in breast can-
cer patients affecting the treatment modalities as well as 
surgical procedures [1]. Axillary lymph node dissection 
and biopsy are considered invasive methods which have 
long- and short-term complications on patients with 
breast cancer negatively affecting their life quality [2].

It had been shown that complete axillary lymph node 
dissection (ALND) for breast cancer patients with limited 

nodal invasion (1–3 nodes) is not useful; additionally, 
nodal biopsy which is an invasive technique carries a 
potential risk of complications [3].

Diffusion-weighted magnetic resonance imaging (DW-
MRI) is a noninvasive technique, which works on Brown-
ian motion of water molecules, which are dependent 
on certain parameters; for example, size of the cell, cell 
membrane permeability and inside and outside cellular 
volume fraction [4].

During the acquisition, motion-sensitizing gradients 
used b-value in the real DW-MRI or sensitization (s/
mm2), so no need for contrast because the DW-MRI 
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has its own tissue contrast, ADC is the representative 
extent of the water molecules of the examined tissue 
occupies as square mm per second [5]. Identification of 
the nodes on DW-MRI was remarkably higher than that 
on T2WI, with marked high SI compared with adjacent 
muscles and surrounding normal vessels made it easy 
to identify [6].

Aim of the work
The purpose of this study was to evaluate the role of 
DW-MRI and ADC in discrimination between benign 
and malignant axillary lymph nodes in breast cancer 
patients.

Methods
This study was a prospective study from January 2019 
to August 2021 at our institution.

The study included 35 patients with ages ranged from 
(28–66 y) with mean age (47.43 ± 9.66), presented to 
the general surgery department with different com-
plaints such as (breast or axillary lump or inflamma-
tory changes), while exclusion criteria were patients 
with BI-RADS (I OR II), any previous treatment affect-
ing the results of the study or contraindications to 
do MRI study (e.g., pacemakers or contrast allergy or 
claustrophobia).

The study was approved by the local ethical commit-
tee of our institution. The patients were informed about 
the nature of the study, and informed consent was taken 
before the study. Full clinical history was taken (meno-
pause, day of last menstrual cycle, pregnancy, breast 
feeding), family history of breast cancer. Pre-examination 
assessment of serum creatinine was done.

From the 35 patients, six patients were excluded ((1 
was unfit for surgical interference, 2 DW-MRI was not 
completed (incomplete inclusion of axilla in the field of 
view of DWI), 1 with sub centimetric lymph nodes (long 
axis < 0.6  cm) and 2 for bad-quality images because of 
motion artifacts)).

In the study, we included 35 axillae from 29 patients 
with 44 lymph nodes (23with 1 axilla while 6 from both 
axillae). We included the most suspicious one or two 
lymph nodes on the same side of the breast lesion. Sus-
picious criteria were (long axis more than or equal to 
0.8  cm, short axis more than or equal to 0.6  cm, lost 
hilum, focal cortical thickness).

After MRI examination (2  weeks range from 2 to 
15  days), all the patients with malignant criteria either 
had axillary lymph node biopsy or surgical clearance) 
with close follow-up with imaging for indeterminate or 
benign looking lesions.

The technique of MRI and DWI
The study was performed with high-field strength 1.5 t 
MR system (Ingenia; Philips Medical Systems, Best, the 
Netherlands), using dedicated breast coil.

The premenopausal women were examined on days 
6–13 of the menstrual cycle in order to reduce the risk 
of false positive.

Patient preparation
All patients were examined in the prone position allow-
ing both breasts to naturally hang inside the loop of 
coil. We ensured that both breasts were fit entirely 
within the coil.

MRI protocol
The parameters used were as follows:

(a)	 T2-weighted fast spin echo sequence 
(TR = 4000  ms, TE = 120  ms) in axial and 
sagittal planes with slice thickness = 3  mm, 
matrix = 256 × 160, flip angle = 90° and 
FOV = 34 × 34 cm.

(b)	 T1-weighted FSE (TR = 540  ms, TE = 10  ms) 
in axial plane with slice thickness = 3  mm, 
matrix = 256 × 160, flip angle = 90° and 
FOV = 34 × 32 cm.

(c)	 STIR sequence (TR = 5000  ms, TE = 100  ms) 
in axial plane with slice thickness = 3  mm, 
matrix = 256 × 160, flip angle = 90° and 
FOV = 34X32CM.

(d)	 DW sequences in axial orientation with 
TR = 10,036  ms, TE = 80  ms, slice thick-
ness = 3  mm, matrix = 256 × 256 with b-value (0 
and 750 s/mm2).

(e)	 Dynamic contrast series were performed using 
six series of 3D (T1 High-Resolution Isotropic 
Volumetric Examination) THRIVE acquisition. 
One sequence before and five after injection of 
0.1–0.2  mmol/kg body weight of gadolinium che-
late contrast medium (Dotarem, Guerbet). Rate 
of injection was 10  ml per 15  s followed by saline 
flush (nearly at 1.5, 3, 4.5, 6 and 7.5  min) with 
parameters TR = 8.34, TE = 4.6 ms and slice thick-
ness = 1.5 mm, flip angle = 12 and FOV = 35.

(f )	 Delayed post-contrast fat-suppressed sequence; all 
post-contrast acquisitions were performed in the 
axial plane.

Image analysis
All magnetic resonance images were reviewed by two 
different radiologists (of 5 and 7  years’ experience); 
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both were blinded to the final histopathological results. 
The first suspicious morphological criteria of ipsilateral 
lymph node metastasis were lost hilum. If there was no 
loss of hilum, then attenuated, eccentric hilum or focal 
cortical thickness, irregular outlines, decreased L/S 
ratio were considered as suspicious criteria.

STIR was used as an anatomical reference to rule out 
misidentification of blood vessels.

Qualitative assessment on the DW-MRI and corre-
sponding ADC map images were evaluated at (0 and 
750 b-values), classified into restricted diffusion (high 
or intermediate SI on DW-MRI and dropped on corre-
sponding ADC map) or not restricted.

Quantitative assessment of the mean ADC values was 
done by manual drawing of ellipse (ROI) in the selected 
lymph node avoiding the hilum and margins as much 
as possible, three measurements were taken and the 
average of the three was recorded and expressed as the 
mean ± standard deviation.

Histopathological evaluation
Pathological confirmation of examined LNs was per-
formed using US-guided needle biopsy, SLNB (sentinel 
lymph node biopsy) or axillary LN dissection and inter-
preted by two expert pathologists who were blinded to 
the results of MRI. Correlation between the DWI and 
ADC findings and pathological reports of these selected 
LNs was performed.

Statistical analysis
Data obtained by MRI and histopathology were collected 
and compared. Statistical analyses were performed by 
using SPSS 15.0.1 for windows; SPSSINC. Lesions were 
classified into benign and malignant according to son-
omammography BI-RADS. Selected patients then pro-
ceeded to MRI examination. The mean size, L/S axis 
mean ADC values were compared among benign and 
malignant axillary lymph nodes using Chi-square test. 
Clinical efficiency indicators (sensitivity, specificity, posi-
tive and negative predictive values) were calculated for 
DWI and ADC referring to the gold standard. The cut-
off value of ADC was calculated using ROC curve analy-
sis to differentiate benign from malignant axillary lymph 
nodes. P value < 0.05 will be considered statistically 
significant.

Results
This study included 44 axillary lymph nodes from 29 
patients with suspicious breast lesion on the same side 
(26 axillae with one lymph node and 9 with two lymph 
nodes). These nodes were evaluated by conventional MRI 
and DW-MRI to evaluate the role of DW-MRI and ADC 
in axillary lymph nodes discrimination. The histopatho-
logical results were the gold standard of reference, which 
revealed that 29 out of 44 examined nodes (65.0%) were 
malignant, while 15 nodes (34.1%) were benign.

Classification of examined axillary lymph nodes on 
DW-MRI was done according to diffusion restriction 
of the nodes and was correlated with pathology. The 
restricted nodes considered to be malignant while not 
restricted considered to be benign. There were 3 false 
positive LNs (proved to be benign on histopathology) 
and one false negative (proved to be malignant on histo-
pathology). Accordingly, calculated sensitivity, specificity, 
PPV, NPV and accuracy were 96.6%, 80%, 90.3%, 92.3% 
and 90.9%, respectively, with P value < 0.001 (Table  1, 
Fig. 1).

The mean ADC value was significantly lower in 
malignant lymph nodes compared to benign nodes, 

Table 1  DW-MRI: accuracy, sensitivity, specificity, PPV and NPV

Parameter TP TN FP FN Accuracy Sensitivity Specificity PPV NPV

DWI 28 12 3 1 90.9 96.6 80.0 90.3 92.3

Fig. 1  Diagnostic accuracy of DW-MRI in discrimination between 
malignant and benign axillary lymph nodes
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measuring (0.68 ± 0.15) × 10−3  mm2/s ranging from 
(0.43–1.03) for malignant nodes while measuring 
(0.99 ± 0.26) × 10−3  mm2/s ranging from (0.46–1.65) for 
benign nodes.

The calculated cut-off value of ADC to discriminate 
between malignant and benign axillary lymph nodes was 
(≤ 0.89 × 10−3 mm2/s) according to the ROC curve analysis 
AUC = 0.878 (84.3%). Accordingly, the sensitivity, specific-
ity, PPV, NPV and accuracy were 89.66%, 86.67%, 92.9%, 
81.2% and 87.8%, respectively, with P value < 0.001 (Table 2, 
Fig. 2).

The mean of long axis for malignant lymph nodes was 
(1.92 ± 0.79  cm) with a range of (1.03–4.87), while the 
mean of long axis for benign was (1.95 ± 0.74 cm) with a 
range of (1.11–3.61 cm), the mean of short axis for malig-
nant nodes (1.26 ± 0.66  cm) with a range of (0.64–3.62) 
and for benign was (1.07 ± 0.29 cm) with a range of (0.66–
1.67). Lastly the L/S ratio was (1.65 ± 0.58 cm) with a range 
(1–4.08) and (1.85 ± 0.57  cm) with a range (1.3–3.55) for 
malignant and benign axillary lymph nodes, respectively. 
No statistical significance was found between malignant 
and benign nodes for these three measurements with P 
value (0.901–0.291–0.272) for (long axis–short axis-L/S 
ratio), respectively.

In this study, hilum was preserved in 3 (10.3%) malignant 
nodes and 9 (60.0%) benign nodes, lost in 18 (62.1%) malig-
nant and 4 (26.7%) benign nodes, eccentric in 5 (17.2%) 
malignant and 1 (6.7%) benign, attenuated 3 (10.3%) malig-
nant and 1 (6.7%) benign. Lost hilum was statistically sig-
nificant in discrimination between malignant and benign 
lymph nodes with P value (0.006) (Table 3).

Four benign lymph nodes with lost hilum as three nodes 
from two patients with granulomatous mastitis. The fourth 
benign lymph node according to histopathological exami-
nation with true cut needle biopsy for a patient performed 
the MRI breast with other imaging proved widespread 
metastasis from malignant breast mass.

DWI-MRI and ADC both can improve the role of MRI 
in detection of metastatic lymph nodes in breast cancer 
patients with no statistically significant difference found 
between our results and histopathological results espe-
cially when adding lost fatty hilum; however, no significant 
changes in the results could be added when we used the 
size measurements (Table 4).

Discussion
Recent studies have revealed that breast cancer has become 
one of the main causes of cancer-related death world-
wide [7]. Treatment of breast cancer surgically involves 
both primary tumor surgical excision and axillary staging. 
While sentinel lymph node (SLN) biopsy in clinically node-
negative patients replaced axillary lymph node dissection 
(ALND) [8]. Biopsy and ALND both are invasive methods 
that have long- and short-term complications on breast 
cancer patients and negatively affecting their life quality [4]. 
A definite classification of breast cancer patients for axil-
lary surgery is of great significance for both treatment and 
prognosis [9].

Nowadays, a reduction in breast cancer mortality rate 
has been noticed especially in young women [10].

Axillary lymph node metastasis is considering one of the 
main factors, which affects the prognosis of the breast can-
cer patients, and 5-year survival for them has been changed 
accordingly to the nodal affection; for example, in negative 
LNs it measures 82.8%, while 73% in 1–3 positive nodes, 
45.7%in 4–12 positive nodes and 28.4% in nodes diseased 
more than 13 positive one [11]. Pathological analysis for 
these nodes is still the gold standard for diagnosis [12]; 
however, about 40–70% of breast cancer patients have 

Table 2  ADC: accuracy, sensitivity, specificity, PPV and NPV

Parameter AUC​ Cut of point Sensitivity Specificity PPV NPV

ADC 0.878 ≤ 0.89 89.66 86.67 92.9 81.2

Fig. 2  Receiver operating characteristic curve (ROC) of ADC value of 
MRI as a predictor of pathological results
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histopathological negative axillary lymph nodes, indicating 
that 40–70% of breast cancer patients undergo unneeded 
invasive procedure [13].

Diffusion-weighted magnetic resonance imaging (DW-
MRI) is a non-contrast procedure, which measures the 
motion of water particles in  vivo and analyzing micro-
scopic tissue structure, membrane integrity, viscosity, 
cellularity fibers, tubules, macromolecules and organelles 
[14].

In this study, no significance for the age or the com-
plaint of the patient with P value = 0.956 and 0.631, 
respectively, these results were in accordance with other 
studies [3, 15].

In this study, classification of examined axillary lymph 
nodes on DW-MRI was done according to diffusion 
restriction of the nodes, the restricted nodes were con-
sidered to be malignant (Fig.  3) while not restricted 
considered to be benign (Fig.  4), calculated sensitiv-
ity, specificity and accuracy were 96.6%, 80% and 90.9%, 
respectively, with P value < 0.001.

These results were similar to previous studies [2, 4] 
with sensitivity, specificity and accuracy of (96%, 85% and 
92%), respectively, for both of them, in spite of different 
numbers of examined lymph nodes (50 and 208 node) 

and different b-values (50, 400 and 800  s/mm2) and (0 
and 1000 s/mm2), respectively. These results were match-
ing with previous studies using 1.5  T breast MRI with 
sensitivity, specificity and accuracy ranging from (84–
100%, 77–83.3% and 80–93%), respectively [16], exclud-
ing small lesions, which could not be evaluated on DWI 
due to the limitation of spatial resolution [17].

ADC is quantitative parameter, which is acquired by 
DW-MRI, and can exclude the T2 shine-effect providing 
quantitative assessment of water diffusivity in the target 
tissues making it easier to differentiate between lesions 
[2].

In the current study, we used ADC values (0 and 750 s/
mm2); three measurements were taken at the high-
est b-value (750  s/mm2), the average of the three was 
recorded and expressed as the mean ± standard devia-
tion, a significant difference between malignant and 
benign lymph nodes was noted.

The mean ADC value was significantly lower in 
malignant lymph nodes compared to benign nodes 
ranging from (0.43–1.03) × 10−3  mm2/s with a mean 
measuring (0.68 ± 0.15) × 10−3  mm2/s for malignant 
nodes (Fig.  5), while the range of benign nodes was 
(0.46–1.65) × 10−3  mm2/s with a mean measuring 

Table 3  ADC and lost hilum were highly statistically significant in discrimination between malignant and benign lymph nodes

P value > 0.05: non-significant (NS); P value < 0.05: significant (S); P value < 0.01: highly significant (HS)

•: Independent t-test

Benign pathology Malignant pathology Test value P value Sig
No. = 15 No. = 29

Hilum Lost 4 (26.7%) 18 (62.1%) 12.374 0.006 HS

Preserved 9 (60.0%) 3 (10.3%)

Eccentric 1 (6.7%) 5 (17.2%)

Attenuated 1 (6.7%) 3 (10.3%)

Long axis Mean ± SD 1.95 ± 0.74 1.92 ± 0.79 0.125 0.901 NS

Range 1.11–3.61 1.03–4.87

Short axis Mean ± SD 1.07 ± 0.29 1.26 ± 0.66 − 1.069 0.291 NS

Range 0.66–1.67 0.64–3.62

Ratio Mean ± SD 1.85 ± 0.57 1.65 ± 0.58 1.113 0.272 NS

Range 1.3–3.55 1–4.08

ADC Mean ± SD 0.99 ± 0.26 0.68 ± 0.15 4.932 0.000 HS

Range 0.46–1.56 0.43–1.03

Table 4  Comparison between MRI results and pathological results of the studied patients

P value > 0.05: non-significant (NS); P value < 0.05: significant (S); P value < 0.01: highly significant (HS)

MRI Pathology Kappa agreement P value Sig

No % No %

Benign 13 29.5 15 34.1 0.791 (0.597–0.985) 0.647 NS

Malignant 31 70.5 29 65.9
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Fig. 3  A 28-year-old female a, b T1W1 and STIR enlarged left axillary lymph node with eccentric hilum and increased SI in STIR. c, d increased SI 
in DW-MRI and dropped SI in ADC map with ADC value (0.761 × 10−3 mm.2/s) denoting restricted diffusion matching with metastasis proved by 
histopathological examination

Fig. 4  A 62-year-old female a T1W1 demonstrate enlarged two left axillary LNs with lost hilum, b, c DW-MRI and ADC map showing non-restricted 
diffusion, ADC value (1.107 × 10−3 mm2/s and 1.246 × 10−3 mm2/s) proved to be benign in histopathological examination
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(0.99 ± 026) × 10−3  mm2/s (Fig. 6). Most of the previous 
studies concluded the same results such as [2, 3, 16, 18–
20] on the other hand [21, 22] revealed that no significant 
difference was noted between metastatic and non-meta-
static lymph nodes. Although in Bellie et al. study [21], all 
visualized lymph nodes (630 node from 42 patients) were 
included in the study, while Schipper et al. [22] used node 
per node analysis of 135 node from 50 patients.

On the other hand, Kamitani et  al. [23] revealed that 
ADC value was significantly high in metastatic than non-
metastatic axillary lymph nodes mostly because they did 
not use node-by-node analysis for correlation between 
DW-MRI and histopathological results.

In this study, the calculated cut-off value of ADC to 
discriminate between malignant and benign axillary 
lymph nodes was (≤ 0.89 × 10−3  mm2/s) according to 
the ROC curve analysis AUC = 0.878 (84.3%). The near-
est cut-off values to the cut-off value of this study were 
(0.90, 0.904, 0.95, 0.98, 1.09) × 10−3  mm2/s in the stud-
ies of [2–4, 17, 19], respectively, while the cut-off value 
of [7, 24] was (1.22 × 10−3  mm2/s) which was slightly 
increased than that of the current study. Accordingly, 
the sensitivity, specificity, PPV, NPV and accuracy were 
89.66%, 86.67%, 92.9, 81.2% and 87.8%, respectively, 
with P value < 0.001. According to Rautiainen et al. [16], 
a wide range of cut-off value of ADC in previous studies 

Fig. 5  A 66-year-old female a, b T1WI and STIR enlarged left axillary lymph node enlargement with lobulated outlines and lost hilum measuring 
(2.33 × 1.41 cm), c, d DW-MRI and color-coded ADC map revealed increased SI in DWI map and blue color, respectively, with ADC value 
(0.497 × 10−3 mm2/s) matching with malignant histopathological results
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was (0.889–1.351 × 10−3  mm2/s) mostly due to different 
b-values, MRI acquisition parameters [25].

In this study, there was an overlap between the ADC 
values of benign and malignant nodes; these results were 
explained by Wang and his team [26] as they found that 
some of the malignant LNs were not completely replaced 
by tumor cells, resulting in that some areas were free of 
metastasis in the same lymph node; on the other hand, in 
benign nodes diffusion of water molecules may be limited 
by inflammatory infiltration of the cell, reactive hyperpla-
sia or proliferation of fibrous connective tissue resulting 
in decrease in ADC value (Fig. 7). A possible explanation 
for false-positive (inflamed enlarged nodes) motion leads 
to decrease ADC value [12].

Mortellaro et  al. [27] study was the first to conclude 
that there was a significant correlation between the loss 
of fatty hilum and malignancy in axillary lymph nodes, 
and this agreed with our results; more recent studies 
proved the same such as [2–4, 24]. On the other hand, 
we had four benign lymph nodes with lost hilum and 
that could by explained as three nodes from two patients 

with granulomatous mastitis, and this was matching with 
Jeffery et  al. [28] study, which concluded that granu-
lomatous lymphadenitis are nonspecific and similar to 
metastatic nodes, as they are enlarged, rounded with 
lost hilum in mammographic and sonographic imaging. 
Another study from the University of Florida Shands 
Cancer Centre mentioned that although loss of fatty 
hilum in axillary lymph nodes correlated with spread of 
cancer but not all nodes with lost hilum necessarily were 
malignant [29]. The fourth benign lymph node accord-
ing to histopathological examination with true cut needle 
biopsy for a patient performed the MRI breast with other 
imaging proved widespread metastasis from malignant 
breast mass, taking in consideration that the sensitivity 
of core needle biopsy is 82% and 88.2% [30, 31] and the 
axilla is the first site for metastasis for breast cancer we 
thought that it was malignant node due to the previous 
causes but as histopathology was our gold standard tool 
we mentioned it as benign in the results.

In the current study, we found no significant correlation 
between short axis in differentiation between malignant 

Fig. 6  A 48-year-old female a T1WI enlarged right axillary lymph node with preserved hilum measuring (1.94 × 1.19 cm), b, c DW-MRI and ADC 
map revealed increased SI in both DWI and ADC map with ADC value (1.564 × 10−3 mm2/s), d color-coded ADC map displaying red color of 
examined lymph node matching with benign texture proved to be benign in histopathological examination
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Fig. 7  A 54-year-old female a, b T1W1 and STIR revealed enlarged left axillary lymph node with focal cortical thickness measures (0.74 cm) c, d 
DW-MRI and ADC map revealed increased SI in DWI and dropped in ADC map with ADC value (0.607 × 10−3 mm.2/s) denoting restricted diffusion 
while pathology proved to be benign reactive lymph node (false positive)
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and benign lymph nodes (P value 0.291) in accordance 
with [2, 4, 24]. On the other hand [19, 32] found that 
lymph nodes with short axis more than 10  mm were a 
significant parameter in discrimination between benign 
and malignant lymph nodes.

In contrast to the current study, Chung et al. [19] con-
cluded that the mean long axis of malignant axillary 
lymph nodes was significantly higher than benign nodes 
with (P value < 0.001), while in the current study there is 
no significant difference.

In this study, L/S ratio with (P value 0.272) was not sig-
nificant and that was in accordance with previous study 
[2] while other study [3] concluded that the L/S ratio was 
significantly different between benign and malignant 
nodes.

In this study, we concluded that a combination of DW-
MRI, ADC and lost fatty hilum all together increases 
the diagnostic accuracy of the MRI examination; these 
results were matched with other previous studies [2, 23], 
decreasing the need for contrast injection on the other, 
when size criteria were added, the diagnostic accuracy 
was not increased and that better results were added and 
that was in accordance with [2, 33].

Strength points of the study
We included patients with BI-RADS III, IV and V with 
evidence of lymphadenopathy to avoid bias. We were 
blinded to the results of histopathological examination. 
We used node-by-node analysis not patient by patient, 
we tried to correlate every examined node with patholog-
ical results according to morphological criteria in both. 
We used b-value (750 s/mm) to obtain good spatial reso-
lution and adequate DW-MRI sensitivity.

Limitations
This study had some limitations, the first was relatively 
small-sized sample because of motion artifact and sub-
optimal visualization of the axilla due to obesity or 
uncomfortable position. The second was exclusion of 
sub-centimetric axillary lymph nodes, which could not 
assessed perfectly by usually used 1.5-T MRI.

Recommendations
Large-size sample will increase the accuracy of the 
examination.

Using 3-T breast MRI could improve the detection of 
sub-centimetric nodes and increasing the sensitivity of 
the examination.

Using chest coil with supine position and abducted 
arms can overcome obesity or uncomfortable position [3]

Conclusions
The combination of DW- MRI and ADC increase the 
sensitivity and accuracy in discrimination between 
benign and malignant axillary lymph nodes, especially 
when adding lost fatty hilum to the diagnostic criteria.
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