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Abstract: Objective: to discuss technical essentials of 3.0
T MRI (magnetic resonance imaging) DWI (diffusion-
weighted imaging) combined with DCE (dynamic contrast
enhancement) scanning in breast cancer examination.
Method: 80 female patients who received MRI examina-
tion in our hospital from January 2015 to January 2018
were retrospectively analyzed. They were classified into
breast cancer group (40 cases) and benign breast lesion
group (40 cases) according to surgery and pathology or
needle biopsy results. Breast 3.0 T MRI DWI combined
with DCE scanning was conducted for both groups, and
scanning and analysis results were recorded. Meanwhile,
the image quality was evaluated. Results: there were 51
nidi in breast cancer group, and 50 nidi in benign breast
lesion group. The comparison of enhancement method and
TIC type of both groups p<0.05. DWI signal comparison
of both groups p>0.05. ADC value at nidus side was much
lower than that of normal tissues (p<0.05). All scanning
images reached diagnosis requirements, from which the
number, size, shape, bur, enhancement, blood supply, sur-
rounding invasion and transfer of nidi could be known.
The proportion of Class-A images was 91.25%; the pro-
portion of Class-B images was 7.50%; the proportion of
Class-C images was 1.25%. Conclusion: it is required to
select the correct scanning sequence, utilize fat saturation
technique and choose proper b value during DWI in breast
cancer examination so as to improve imaging time resolu-
tion, reduce image artifact and ensure image quality.
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MRI is a kind of 3D imaging radiation-free non-trau-
matic examination with good soft tissue resolution, and
with it, mammary tissue images can be gained from multi-
ple layers and angles [1]. Breast MRI DWI combined with
DCE scanning can improve diagnostic efficiency. In this
study, technical essentials of 3.0 T MRI DWI combined
with DCE in breast cancer examination were discussed to
provide effective theoretical reference for clinical applica-
tion.

1. Data and Method
1.1. General Data

80 female patients who received MRI examination in
our hospital from January 2015 to January 2018 were ret-
rospectively analyzed. Among them, 40 patients were di-
agnosed with breast cancer by surgery and pathology or
needle biopsy. The age of breast cancer was 42-75, and the
average age was 50.0 + 5.5. The remaining 40 patients
were diagnosed with benign breast lesion. The age of be-
nign breast lesion group was 40-76, and the average age
was 51.0 + 6.0. General information of both groups had no
statistical difference.

1.2. Inclusion Criteria

(DFemale; @ MRI imaging data before treatment; 3
understood and consented the study, signed informed con-
sent form; @ the Ethics Committee approved.

1.3. Exclusion Criteria

(O Women in pregnancy phase or lactation phase; @
combined with nervous system disease or unconsciousness;
® combined with malignant tumor of other important or-
gans or other severe diseases.

1.4. Method

GE750 3.0 MRI scanner was applied. All subjects
adopted prone position, and both breasts naturally over-
hung in both holes of 4-channel special breast loop. MRI
scanning, DWI and DCE scanning of both breasts and ax-
illas for all patients were carried out, and the parameters
are as follows:

T1WI (T1 weighted image): gradient echo sequence. Pa-
rameter setting: field of view (FOV): 340 mm; time of rep-
etition (TR): 9600 ms; time of echo (TE): 68 ms; layer
thickness: 4.0 mm; matrix: 269x448.

T2WI: fast spin echo sequence + frequency saturated fat
inhibition. Parameter setting: FOV: 340 mm; TR: 4.0 ms;
TE: 3650 ms; matrix: 314x320.

DWI: spin echo — echo planar imaging sequence. Pa-
rameter setting: FOV: 340mm; TR: 9600ms; TE: 68ms;
layer thickness: 4.0mm; matrix: 64x132; diffusion coeffi-
cient (b) 300 s/mm?, 600 s/mm?, 800 s/mm?.

DCE scanning: 3D volume interpolation method. Pa-
rameter setting: 360mm; TR: 4.67 ms; TE: 1.66 ms; layer
thickness: 4.0 mm; matrix: 296x384; scanning time: 59 s.
After completion of the first scanning, high pressure injec-
tor (rate 2.5 mL/s) was used to inject magnevist solution
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and normal saline. Then, scanning was conducted contin-
uously for 6 times.

1.5. Image Processing and Analysis Indicator

Two technical persons of radiology department used
SIEMENS SYNGO software on the workstation to discuss
images and carry out breast lesion analysis. In case of any
divergence, they should solve it through negotiations.

1.5.1. Scanning analysis

MRI analysis: nidus intensification features in the breast
(yes, no); TIC type (inflow, platform, profile) [2].

DWI analysis: DWI signature performance (high/mod-
erate/low signal); apparent coefficient (ADC), measure
ADC values of mammary tissues in nidi and adjacent area
of normal part (figure out the mean value of 3 measured
values).

DCE scanning: measure region of interest in each phase
and draw “time-signal intensity curve”; combine T,WI,
T.WI, DWI and ADC to point out nidi, and carry out pre-
liminary judgment and quantitative analysis of benign and
malignant tumor.

1.5.2. Image quality grading

The images were classified into three classes (A, B and
C) according to dissection details, image artifact, artifact
reconstruction and SNR [3].

1.6. Statistical Method

SPSS19.0 software as used for statistical treatment. y?
test was adopted for enumeration data (%). T test was ap-
plied for measurement data ( X £ S). p<0.05 means the dif-
ference has statistical significance.
2. Results
2.1. Scanning Difference

There were 51 nidi in breast cancer group, and 50 nidi
in benign breast lesion group. The comparison of enhance-
ment method and TIC type of both groups p<0.05. The dif-
ferences had statistical significance. DWI signal compari-
son of both groups p>0.05. The difference had no statisti-
cal significance, as shown in Table 1.

Table 1. Comparison of scanning results.

/ gﬁ?g: Blen_ign breast| 7 b
esion group
group
High 43 40 0.320 | 0.875
DWI signal | Moderate 2 3 0.001 | 1.000
Low 6 7 0.110 | 0.942
Nidus en- Yes 0 6
hancement No 51 44 4.541 | 0.031
Inflow 6 34 33.38 | 0.000
TIC type Platform 20 10 4.460 | 0.037
Profile 25 6 17.350 | 0.000
2.2. ADC

ADC value at nidus side in both groups was much lower
than that of normal tissues (p<0.05), and the difference had
statistical significance. ADC value at nidus side in breast
cancer group was much lower than that of benign breast

© ACADEMIC PUBLISHING HOUSE

JOURNAL OF SIMULATION, VOL. 7, NO. 2, Apr. 2019

lesion group (p<0.05), and the difference had statistical
significance. The comparison of ADC value of normal tis-
sues in both groups p>0.05, and the difference had no sta-
tistical significance, as shown in Table 2.

Table 2. Comparison of ADC values (x10- mm?/s).

Breast can- | Benign breast

Group . t p
cer group | lesion group
Nidus side |1.040 +0.017| 1.560 + 0.021 | -121.723 0.000
Normal side [1.811 + 0.015] 1.819 + 0.016 2.307 0.086
t -215.081 -62.046 / /
p 0.000 0.000 / /
Note: b = 800.

2.3. Image Quality

All patients were scanned successfully, and the number,
size, shape, bur, enhancement, blood supply, surrounding
invasion and transfer of nidi could be shown and achieve
the diagnosis requirements. The proportion of Class-A im-
ages was 91.25%; the proportion of Class-B images was
7.50%; the proportion of Class-C images was 1.25%, as
shown in Table 3.

Table 3. Image quality evaluation [n (%)].

Group Class A Class B Class C
Breast cancer 37 2 1
group
Ben!gn breast le- 36 4 0
sion group
Total 73 (91.25) 6 (7.50) 1(1.25)
3. Discussion

3.0T MRI DWI combined with DCE scanning found
that there were 51 nidi in breast cancer group, and 50 nidi
in benign breast lesion group. All scanning images reached
diagnosis requirements, from which the number, size,
shape, bur, enhancement, blood supply, surrounding inva-
sion and transfer of nidi could be known. The proportion
of Class-A images was 91.25%; the proportion of Class-B
images was 7.50%; the proportion of Class-C images was
1.25%. The technical essentials which should be noticed
in the whole scanning process should include the follow-
ing:

Firstly, to gain high-quality MRI images, the patients
should keep motionless state in the examination process to
reduce motion artifact.

Secondly, scanning sequence should be rationally cho-
sen. Reasonable selection of scanning sequence includes
different sequences and their combinations as well as se-
guence parameters. In combination of experience and rel-
evant literatures, the complete scanning sequence should
include:

@ T.WI gradient echo sequence. Such sequence is a
3D fast imaging technology. It can measure all layers
within a short time and gain multidirectional reconstructed
images with high SNR [4]. Through unspaced scanning
and reconstruction of images at each direction, it can avoid
nidus omission and find deep nidus, mulifocality and
multi-center nidi. In the first phase and delay phase of
DCE scanning, this sequence was also adopted to gain im-
ages with high spatial resolution to show details of mam-
mary tissues [5].
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®@ T,WI fat inhibition sequence. Rich adipose tissues
exist around human breast. To prevent high signal of adi-
pose tissue from covering up lesion tissues, fat inhibition
technology is required to generate short-time and uniform
inversion recovery sequence.

DWI sequence adopts multichannel receiving coil and
collects signals to effectively reduce examination time and
improve time resolution.

@ “1+7 mode” is adopted for DCE scanning. After the
masks in the first phase are scanned, medicine is used im-
mediately, and scanning continues automatically for 6
phases after 25s. The region of interest is measured in each
phase and “time-signal intensity curve” is drawn.

Thirdly, b value should be chosen rationally during
DWI. DWI can reflect the information of molecular level
composed by human tissue space, and it is the sole clinical
imaging method which can be used to observe microcos-
mic motion of living body [6]. Many experts and scholars
have indicated that DWI owns important value of evaluat-
ing infiltration scope of breast cancer [7,8]. Malignant tu-
mor has the feature of limited diffusion (including fast cell
proliferation, high nuclear proportion and little gap) which
can provide necessary information for differential diagno-
sis. ADC and cell density own good correlation. If ADV
value of malignant tumor is small, the tumor is benign tu-
mor [9,10]. The study found that, ADC value at nidus side
in both groups was much lower than that of normal tissues
(p<0.05), and ADC value at nidus side in breast cancer
group was much lower than that of benign breast lesion
group (p<0.05), which conforms to the conclusion. During
practical scanning, the higher b value of DWI, the more
sensitive to hydrone diffusion motion. But, this does not
mean the higher b value, the better. If b>1500, anamor-
phose and missed diagnosis of small nidus will appear due
to tissue signal attenuation. b<500 will be influenced by
blood perfusion, thus leading to high ADC value. Most
scholars consider 800 is the optimal choice of breast DWI
[11,12].

4. Conclusion

In conclusion, it is required to select the correct scan-
ning sequence, utilize fat saturation technique and choose
proper b value during DWI in breast cancer examination
S0 as to improve imaging time resolution, reduce image
artifact and ensure image quality.
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