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Abstract: Objective: To explore the value of intravoxel incoherent motion (IVIM)-diffusion-weighted imaging (DWI)
and diffusion kurtosis imaging (DKI) in diagnosing benign and malignant (B/M) breast lesions (BLES), and to pro-
vide a basis for early clinical diagnosis of breast cancer (BRCA). Methods: From January 2019 to July 2019, 89
BLES patients with 96 niduses in total, were included and examined by magnetic resonance imaging (MRI) and
Multi-b DWI before undergoing operation in our hospital. The apparent diffusion coefficient (ADC) was computed
by the single exponential model b of 0 and 1000 s/mm?, and the parameters were computed by using IVIM and
DKI. One-way Analysis of Variance (ANOVA) was utilized to compare the differences of parameters in normal breast
tissue (NBT) and B/M BLES. Results: 1. There were statistically significant differences in histology, signal enhance-
ment characteristics, tic curve, maximum enhancement slope, and peak time between BRCA and benign BRCA
(P <0.05). 2. The values of F, D, and D* between malignant and benign BRCA were significantly different (P < 0.05).
3. In the IVIM model, with an increase in B value, the NBTs were determined as normal in DKI model; compared to
benign BLES and NBTs, the MK value of malignant BLES was higher; meanwhile, compared to NBTs, the D* value
of malignant BLES was significantly higher. Conclusion: The quantitative parameters of dynamic contrast-enhanced
(DCE)-MRI and IVIM reflect the permeability and perfusion characteristics of tumor blood vessels, as well as the
micro movement of water molecules in the tumor, which are more accurate for the evaluation of tumor angiogen-
esis and internal tissue characteristics. The D value has high diagnostic efficiency and is critical in the differential
diagnosis of B/M BLES.
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Introduction

In recent years, due to the improvement of liv-
ing standards and changes in fertility policies,
the incidence rate of breast cancer (BRCA)
among women in China has raised annually,
which has seriously jeopardized the life and
health of women. Globally, 12.2% of newly diag-
nosed BRCA cases occur in China, and the fatal
cases of BRCA in China account for 9.6% of all
BRCA deaths. At present, the incidence of BRCA
among Chinese women is the highest. In China,
the general age-standardized rate (ASR) is 21.6
per 100,000 women; meanwhile, the ASR (34.3
cases per 100,000 women) in urban areas is
about twice that in rural areas (17.0 cases
per 100,000 women) [1]. The World Health Or-

ganization (WHO) has pointed out that the early
detection, diagnosis, and treatment of BRCA
can reduce the mortality rate while significantly
improving the prognosis of patients. Therefore,
an effective diagnosis of early BRCA is very
important for the prognosis of patients. How-
ever, compared with the developed countries,
the onset age of BRCA among Chinese women
is decreasing, and the screening rate is also
lower. Many severe cases are consequences of
delayed diagnosis; at the time of diagnosis, the
patients are already in advanced stage, which
leads to poor treatment and even deaths [2].

Early stage and identified BRCA is considered
to be a potentially curable disease; therefore,
the differential diagnosis of benign and malig-
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nant (B/M) BRCA is vital in determining the
treatment plans and improving the therapeutic
effects [3]. In general, benign breast masses
are mostly oval, with rounded density increase.
The border is smooth and sharp. Benign breast
masses are often a single mass, while that of
the fibroadenomas can be multiple masses.
There are also relatively dense benign tumors,
such as wrapped hematoma, hamartoma, and
lipid cysts. However, a few malignant tumors
are also elliptical in shape, with smooth and
sharp edges, such as simple cancer or medul-
lary carcinoma, which are easily misdiagnosed
as benign lesions. Malignant tumors are often
lobulated, star-shaped, or burr-like, which is
caused by the infiltration and growth in the sur-
rounding tissues. At present, for the early diag-
nosis of breast malignant tumors, medical
imaging examinations are critical, including
mammography, breast ultrasonography, and
breast magnetic resonance imaging (MRI) [4].
Mammography is easy in operation and eco-
nomical; therefore, it is widely utilized in BRCA
screening. However, for diagnosing small and
deep lesions, especially dense breast lesion
(BLES), the diagnostic advantages of breast
MRI are more obvious.

At present, with the continuous development of
magnetic resonance technology, mammogra-
phy dynamic contrast-enhanced MRI (DCE-MRI)
and diffusion-weighted imaging (DWI) have
gradually evolved from the most primitive rou-
tine imaging examinations based on anatomi-
cal changes into multi-functional MRI examin-
ation techniques for detecting various mi-
cro-environments, such as tissue components
and blood perfusion [5-7]. DWI can quantita-
tively detect the microscopic Brownian motion
of water molecules in living tissues; therefore,
the pathological changes in the body tissue
cells can be found to improve the benign and
malignant specificity of DCE-MRI in diagnosing
BLES. However, the apparent diffusion coeffi-
cient (ADC) values measured by the traditional
DWI single-index model are susceptible to
micro-perfusion factors; especially, the blood
supply of malignant tumors is more abundant,
and the error of ADC values is greater [8-11].
The double exponential model of intravoxel
incoherent motion (IVIM) can distinguish diffu-
sion and perfusion in tissues and avoid the
interference of perfusion factors on ADC val-
ues, which is effective in the differential diag-
nosis of B/M BLES. Therefore, the diagnostic
values of IVIM-DWI and diffusion kurtosis im-
aging (DKI) for B/M BLES are explored by ana-
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lyzing the imaging data of patients with breast
tumors.

Materials and methods
Objects of study

From January 2019 to July 2019, 89 BLES
patients with 96 niduses in total, who were
examined by MRI and Multi-b DWI before the
operation in Quzhou Central Hospital Affiliated
to Zhejiang Chinese Medical University, were
prospectively included. All the patients were
female, and sought medical help due to breast
masses. Exclusion criteria: (1) measurement
and interpretation of data were affected due to
DWI image artifacts; (2) lower signal intensity in
upper lesions in DWI images; (3) lesion diame-
ter < 8 mm; (4) DCE-MRI and the region of
interest (ROI) cannot be obtained. According to
the above criteria, the pathological results of
81 patients were obtained, with a total of 88
lesions, in which 31 cases were benign BLES
and 55 were breast malignant lesions. The
patients were 23 to 78 years old and the aver-
age age was (48.14+13.98). All patients under-
went pathological biopsy, surgery, radiotherapy,
and chemotherapy before MRI, and were treat-
ed within 10 days after the examination. All
lesions were confirmed by surgical pathology or
biopsy. This experiment was approved by the
ethics committee of Quzhou Central Hospital
Affiliated to Zhejiang Chinese Medical University
and was in accordance with the Helsinki
Declaration. All the patients and their families
were aware of the experimental content and
signed the informed consent forms.

Among all the enrolled patients, 28 were be-
nign cases, 3 of which had 2 lesions, and there
were 31 benign lesions in total; meanwhile, 53
were malignant cases, 4 of which had 2 lesions,
and there were 57 malignant lesions in total.
Among all the benign lesions, there were 12
cases of breast fibroids, 10 breast granuloma,
and 9 breast diseases. Among all the malignant
lesions, there were 37 cases of invasive ductal
carcinomas (19 were grade Il differentiation
and 17 were grade lll differentiation), 11 ductal
carcinomas in situ, 3 papilloma, 3 mucinous
adenomas, 1 lymphoma, and 1 borderline lobu-
lar tumor.

Examination methods

Before the examination, patients with cardiac
pacemakers, surgical implants, and adverse
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reactions to gadolinium contrast agents in pre-
vious MRI examinations were excluded. Any fer-
romagnetic metal must be removed before the
examination. The patient to be examined was
told to wear comfortable and convenient clo-
thes, and the bodyweight was measure accu-
rately. The patient lied protractedly on the
examination bed, with her feet towards the
entrance of the MRI scanner. Given the precon-
dition of feeling comfortable or tolerable, the
patient’'s arms were at both sides of her head,
and her breasts naturally sagged at the specific
positions of the breast coils. The patient was
told to breathe evenly to reduce artifacts ca-
used by sharp chest movements.

(1) Scanning equipment and position: a 1.5T
(Siemens MAGNETOM Aera) superconducting
MRI magnetic resonance scanner was used, an
8-channel breast dedicated phased array coil
was utilized as the receiving coil. The axial T1
weighted images, axial pressure fattened T2
weighted images, multiple b value diffusion
weighted imaging (IVIM), and DCE-MRI enhan-
ced scans were performed in sequence.

(2) Routine scans: the routine scans included
localized scans of the horizontal, sagittal, and
coronal positions of the breast. The fast inver-
sion recovery magnetization was used to pre-
pare the spin-echo pressure T2WI sequence
(TR=5600 ms, TE=65 ms, TI=170 ms, FOV=340
mm x 340 mm) and the small-angle excitation
three-dimensional imaging (FLASH-3D) T1WI
sequence (TR=8.5 ms, TE=4.74 ms, slice thick-
ness=4.0 mm, FA=20°) for the cross-sectional
scanning. Besides, the automated calibration
and data acquisition were performed by GR-
APPA technology.

Multi-b value dispersion weighted imaging
(IVIM): a single-shot echo-planar imaging se-
quence was applied simultaneously in three
directions of x, y, and z for diffusion-weighted
signal acquisition. The b values took O, 50,
100, 150, 200, 250, 400, 600, 800, and 1000
s/mm?, TR/TE=4200 ms/70 ms, slice thick-
ness was 4.0 mm, slice spacing was 1.0 mm,
the matrix was 160 x 128, and the excitation
times were 5.

Performing high-b value dispersion-weighted
imaging (DKI): a single-shot echo planar imag-
ing sequence was used. The b values took O,
600, 1200, and 2400 s/mm?, TR/TE=6200
ms/100 ms, slice thickness was 4.0 mm, slice
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spacing was 1.0 mm, the matrix was 160 x
128, and excitations times were 3.

(3) DCE-MRI scans: the FLASH-3D pressure-
pressed T1WI sequence was used, TR=4.50
ms, TE=1.55 ms, slice thickness was 3.0 mm,
slice spacing was O, with a total of 80 slices;
FA=10°, FOV was 340 mm x 340 mm, the
matrix was 320 x 430; each scan lasted 30 s
and was repeated 8 times. Venous access
before the DCE-MRI examination was estab-
lished for each patient, with gadopentetate
(manufacturer: Shanghai Xinhualian Pharma-
ceutical, China; certificate number: Guoyao
Zhunzi H19991080) as a contrast agent, which
was given at a dosage of 0.2 mL/kg and a ra-
te of 0.2 mL/s. The system would automatica-
lly generate an enhanced image and a maxi-
mum signal intensity projection image.

Image analysis and processing

To reduce the measurement errors due to ROI
selection bias, all measurements were repeat-
ed thrice and averaged. The conventional MRI
images were sent to the Siemens Syngo soft-
ware system for analysis and evaluation. Two
doctors from the oncology department and the
radiology department jointly read the images,
and the lesions were described as masses or
non-masses according to the MRI standardized
language standard (ACR BI-RADS-MRI). For the
mass-enhanced lesions, the time-signal inten-
sity curve (TIC) was drawn by using the Mean
Curve software. The region with high signal dis-
persion and the most obvious enhancement
was selected as the ROI. The ROI should be
within the contour of the lesion, with an area of
15~210 mm? and an average of 68 mm? while
avoiding the selection of central necrosis, he-
morrhage, cystic alterations, and surrounding
normal tissue or adipose tissue. In the case of
selecting ROI for non-mass-enhanced lesions,
the area with a high signal on the DWI and the
most obvious enhancement was selected [12].

The dynamic enhanced scan sequence images
were sent to the Syngo MMWP workstation to
have the specific morphology and signal en-
hancement characteristics of the lesion sites
observed. The most obvious physical part of
the lesion enhancement was selected as the
ROl area of 5~9.5 mm? in addition to the site of
necrosis, hemorrhage, and cystic change. The
TIC curve was drawn by using the Mean Curve
software and calculated according to the signal
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Table 1. The comparison of DCE-MRI examination indicators of B/M BLES

Tumor Form Strengthening characteristics TTP MSI TIC type

properties Rule Irregularity Even Median Median Con'tir.1u0us Elatform and
rising continuous descent

Benign 8(25.8%) 23 (74.2%) 20 (64.5%) 11(35.5%) 194.52 2.08 20 (64.5%) 11 (35.5%)

Malignant 44 (77.2%)" 13 (22.8%)" 18 (31.6%) 39 (68.4%) 128.36" 2.77" 12 (21.1%)" 45 (78.9%)"

P <0.001 0.079 <0.001 0.030 <0.001

“Compared with Benign group, P < 0.05.

intensity peak time (TTP). The maximum slope
(MSI) was derived [13].

The ADC was automatically produced by a sin-
gle exponential model with b values of O and
1000 s/mm?. The segmentation double-index
IVIM model was utilized to determine the diffu-
sion coefficient (D value) of pure water mole-
cules, the pseudo-diffusion coefficient (D*
value) generated by micro-circulation perfu-
sion, and the proportion of micro-circulation
perfusion tissue diffusion, i.e., the perfusion
fraction (f-value) and blood flow (BF). The DKI
model was used to calculate the diffuse kurto-
sis (MK) and the average dispersion (MD). The
upper limit of the b value for generating the D*
value pseudo color parameter map was set to
200 s/mmZ2. The ROI of the dynamic contrast-
enhanced image was taken as a reference to
select the ROI containing most of the lesions as
much as possible, and the size of ROl was
55-200 mm?2.

Statistical methods

The SPSS 20.0 statistics software package
was applied for statistical analysis of the data.
The normal distribution test was performed on
the quantitative data such as the DCE-MRI
examination of the B/M BLES and the quantita-
tive parameters of the IVIM-DWI examination.
The results consistent with the normal distribu-
tion were written as mean number + standard
deviation. First, the single-sample Levene’s
variance homogeneity test was performed. All
patients were grouped according to benign
lesions and malignant lesions. The D, f, D*, MK,
MD and ADC values of each group were com-
pared with the normal control group. The one-
way Analysis of Variance (ANOVA) was utilized
to compare the differences of groups. The
receiver operating characteristic curve (ROC)
was drawn, the area under the curve (AUC) was
computed, and the Z test was performed.
According to the Youden index, the optimal
diagnostic cut-point value of each parameter

6243

for the evaluation of malignant tumors was
found. Then, the sensitivity and specificity were
further computed. The efficacy of various pa-
rameters in the differential diagnosis of B/M
BLES was analyzed. If P was < 0.05, the differ-
ence indicated statistical significance.

Results

The comparison of DCE-MRI examination indi-
cators of B/M BLES

Among the 31 benign lesions of 28 benign
patients, there were 8 (25.8%) lesions with
irregular tumor morphology and 23 (74.2%)
lesions with circular or nearly circular shapes.
There were 20 (64.5%) evenly-enhanced le-
sions and 11 (35.5%) unevenly-enhanced le-
sions. The median TTP of benign lesions was
194.52, and the median MSI was 2.08. There
were 20 (64.5%) type | TIC curves and 11
(35.5%) type ll/type lll TIC curves. Among the
57 malignant lesions of 53 malignant patients,
there were 44 (77.2%) lesions with irregular
tumor morphology and 13 (22.8%) lesions
with regular tumor morphology. There were 18
(31.6%) evenly enhanced lesions and 39
(68.4%) unevenly enhanced lesions. The medi-
an TTP of malignant lesions was 128.36,
and the median MSI was 2.77. There were 12
(21.1%) type I TIC curves and 45 (78.9%) type Il
and type Ill TIC curves. The B/M BLES were
statistically different (P < 0.05) in terms of his-
topathological features, signal enhancement
characteristics, TIC curves, maximum enhance-
ment slopes, and peak time. The comparison
results of the DCE-MRI examination parame-
ters of all patients were listed in Table 1. The
comparison results of TIC curves of B/M BLES
were shown in Figure 1.

The comparison of IVIM-DWI examination indi-
cators of B/M BLES

Among the 31 benign lesions of 28 benign
tumor patients, the average f value was 6.99%,
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Figure 1. Comparison results of TIC curves of B/M
BLES. *; Compared with Benign group, P < 0.05.

Table 2. The comparison of IVIM-DWI exami-
nation indicators of B/M BLES

Tumor properties (%) D (s/mm?) D* (s/mm?)

Benign 6.99 1.30x10° 6.86 x 10°
Malignant 8.18" 1.04 x 10®" 7.30 x 10*"
t 2366  -3.976 2.120
P <0.05 <0.05 <0.05

“Compared with Benign group, P < 0.05.

Benign
71 I ) [alignant

(*107 s/mm”)
N

D

Figure 2. The comparison between D values and
D* results of B/M BLES. *; Compared with Benign
group, P < 0.05.

the average D value was 1.30 x 103 s/mm?,
and the average D* value was 6.86 x 103 s/
mm?2. Among the 57 malignant lesions of 53
malignant patients, the average f value was
8.18%, the average D value was 1.04 x 103 s/
mm?, and the average D* value was 7.30 x 103
s/mmZ2. The malignant BLES were drastically
different from the benign BLES in f value, D
value and D*, which had statistical significance
(P < 0.05). The results of the IVIM-DWI exami-
nation parameters of all patients were com-
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pared were shown in Table 2. The comparison
of D value and D* of B/M BLES was shown in
Figure 2.

The signal attenuation curves of BLES and
NBTs

In the IVIM model, the signal attenuation cur-
ves of NBT and B/M BLES were different. With
the increase in b value, the signals of NBT and
B/M BLES showed the nonlinear attenuation.
When the b value was < 200 s/mm?, the signal
of breast tissue was attenuated obviously;
especially, the malignant lesions had the fast-
est decay rate while the benign lesions of the
breast and NBT had a slower decay rate. When
the b value was > 200 s/mm?, the signal atten-
uation rate of the breast tissue gradually
slowed down. When the b value was=1200 s/
mm?, the signal of NBT was basically attenuat-
ed. At this time, the signal of benign BLES was
slightly higher; compared to benign lesions, the
signal of malignant BLES was higher. In DKI
model, the signal attenuation of breast tissue
was a curvilinear decay, and the signal attenua-
tion of breast malignant lesions was the fast-
est. The signal attenuation curves of the breast
tissues of the IVIM model and the DKI model
were shown in Figures 3 and 4, respectively.

The ADC, MD, and MK values had statistically
significant differences among NBT, benign
BLES, and malignant BLES (P < 0.001). Com-
pared to benign BLES and NBT, the MK value of
malignant BLES was higher, which had statisti-
cal significance (P=0.000). Compared to NBT,
the D* value of malignant BLES was higher,
which had statistical significance (P=0.000).
The difference between parameters of benign
BLES and NBT also had statistical significance
(P < 0.05). Besides, in the three cases of breast
tissue, the ADC values, MD values, and D val-
ues were negatively correlated to MK values.
The distribution of ADC values between NBT,
benign BLES, and malignant BLES was shown
in Figure 5.

Diagnostic efficacy of DCE-MRI combined with
IVIM-DWI on BLES

Of all the 31 benign BLES patients enrolled in
this study, 3 were diagnosed as malignant with
DCE-MRI diagnosis, and 4 were diagnosed as
malignant with IVIM-DWI. However, with the
joint diagnosis of DCE-MRI and IVIM-DWI, these
7 cases were accurately diagnosed as benign.
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Figure 5. Attenuation curve of breast tissue signal of
DKI model. *; Compared with Benign group and Nor-
mal breast, P < 0.05.

Therefore, a total of 3 BLES cases were diag-
nosed as false positive by DCE-MRI scan, IVIM-
DWI scan, and the joint scan, including 1 breast
fibroadenomas, 1 granulomatous mastitis, and
1 intraductal papilloma. Of all the 57 malignant
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BLES cases, 12 were suspected to be malig-
nant but not clearly diagnosed by DCE-MRI. In
addition, 5 were diagnosed as benign with DCE-
MRI, and 11 were diagnosed as benign with
IVIM-DWI diagnosis. However, with the joint
diagnosis of DCE-MRI and IVIM-DWI, these 16
BLES cases that were previously diagnosed as
benign were diagnosed as malignant. Therefore,
a total of 6 BLES cases were diagnosed as
false-negative by DCE-MRI scan, IVIM-DWI sc-
an, and joint scan, including 3 ductal carcino-
mas in situ, 2 mucinous adenomas, and 1 pap-
illoma. The diagnostic efficacy of DCE-MRI com-
bined with IVIM-DWI for BLES were shown in
Table 3 and Figure 6. The results of a 48-year-
old female patient with a diagnosis of right
breast fiboroadenomas were analyzed. Figure 7
showed the results of DCE-MRI in the breast,
and TAWI showed a uniform low signal. Figure 8
showed the results processed by IVIM-DWI,
where the lesion was a relatively homogeneous
signal and visible in the punctate signal.

Discussion

BLES is a common disease that harms the
health and even the lives of women, which
mainly includes mastitis lesions, breast cysts,
breast fibroadenomas, and malignant BLES
[14-16]. There are crossovers in the clinical
manifestations of B/M BLES. Imaging technolo-
gies are currently the major method for clini-
cally identifying B/M BLES. The incidence rate
of BRCA in women in China ranks first among
all malignant tumors, which keeps increasing
annually. Therefore, early detection and diagno-
sis of BRCA are very important for the treat-
ment and prognosis of patients. The promotion
and application of breast MRI functional imag-
ing will improve the accuracy of the differential
diagnosis of B/M BLES. Clinically, breast MRI
has the advantages of being multi-parameter,
multi-directional, and multi-sequence imaging,
which has become the most effective supple-
ment in breast imaging examination [17, 18].

With the development of magnetic resonance
technology and the wide application of com-
puter technology, more magnetic resonance
technologies with new functions have been
applied to the examination of BLES [19]. DWI,
as one of the common scanning sequences, is
the only sequence that quantitatively detects
the microscopic Brownian motion of water mol-
ecules in living tissues and quantitatively de-

Int J Clin Exp Med 2020:13(9):6240-6248



DKI with DWI, IVIM and diffusion kurtosis

based lin the consideration that the
microenvironment is heterogeneous
and the free dispersion displacement
of water molecules deviates from the

Table 3. Diagnostic efficacy of DCE-MRI combined with
IVIM-DWI on BLES

Inspection method AUC Accuracy Susceptibility Specificity

DCE-MRI 075 0.75 0.78 0.71 er molecules
IVIM-DWI 079  0.69 0.71 0.67 G?“SS'?” tﬂ's”'a“t'ont_[zl'i?’]-_ lV”|V|
DCE-MRI + IVIM-DWI 0.81°  0.82* 0.84" 0.79" refers 1o the attenuation of signals

*Compared with DCE-MRI and IVM-DWI, P < 0.05.
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Figure 6. Comparison of the efficacy of different
methods for diagnosing BLES. *; Compared with
DCE-MRI and IVM-DWI, P < 0.05.

Figure 7. DCE-MRI image of breast fibroadenomas.

scribes the ability of water molecules to diffu-
se under different b values by apparent diffu-
sion coefficient (ADC). Indirectly, it reflects the
microstructure within the organization [20].
DWI can improve the specificity of breast dis-
ease diagnosis; therefore, it is an effective sup-
plement to MRI. DKI is a new and promising
inspection technique in clinical practice. It is
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within voxels, including the diffusion
of true water molecules and random
blood flow microcirculation perfusion
in capillary networks. It comprehensively ana-
lyzes tissue diffusion imaging data and reveals
the pathophysiological changes of diseases.
In general, diffusion imaging estimates and
separates tissue perfusion and diffusion effe-
cts by using multiple b-value data and IVIM
models.

The dual exponential model of IVIM could dis-
tinguish diffusion and perfusion in the tissue
and avoid the interference of ADC value by per-
fusion factors, which had accurate results in
the differential diagnosis of B/M BLES. Some
reports suggested that IVIM technology had
higher application value in BRCA diagnosis and
could improve the specificity of BRCA diagnosis
by magnetic resonance technology. The D val-
ues of malignant BLES (including ductal can-
cer) and normal breast glandular structures
had statistically significant differences. It was
believed that the D value showed the effect of
pure water molecule diffusion, removed the
effect of vascular perfusion, and reflected cell
density more accurately, which had a higher
diagnostic value than ADC. Here, the diagnostic
value of IVIM and DKI for B/M BLES was ana-
lyzed through the images of patients with
breast diseases. The results showed that the
quantitative parameters of DCE-MRI and IVIM
reflected the permeability and perfusion char-
acteristics of tumor blood vessels and the mi-
croscopic movement of water molecules in-
side the tumor. The evaluation of tumor angio-
genesis status and internal tissue characteris-
tics was more accurate, and the D value had
higher diagnostic efficiency. Therefore, it is criti-
cal in the differential diagnosis of B/M BLES. In
the IVIM model, the parameter D value was
optimal for diagnosing malignant BLES. The
DKI model has the highest diagnostic efficien-
cy. MD improves the discriminating ability of the
lesions. However, the data analyzed in this
experiment were not compared with the mor-
phological performances, which will be im-
proved in the subsequent study.

Int J Clin Exp Med 2020;13(9):6240-6248
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Figure 8. IVIM-DWI-processed image of breast fibro-
adenomas.
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