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This study aims to investigate the predictive values of diffusion-weighted imaging (DWI) and dynamic contrast-enhanced
magnetic resonance imaging (DCE-MRI) in evaluating the efficacy of neoadjuvant chemotherapy (NAC) for breast cancer.
Between September 2011 and December 2014, a total of 174 patients with locally advanced breast cancer treated with NAC
were selected for this study. Conventional CT and MRI examinations (DWI and DCE-MRI) were performed in all patients
before NAC (T0), after the first course (T1) and after the whole course (T2) of NAC. According to the response evaluation
criteria in solid tumors (RECIST), patients were divided into the effective [complete response (CR) + partial response (PR)]
and ineffective groups [stable disease (SD) + disease progression (DP)]. The Apparent diffusion coefficient (ADC), maximum
tumor diameter, the early-phase enhancement rate (Ee), maximal enhanced rate of tumor (E ), maximal linear slope (S ),
maximal excretion rate (E ), signal intensity (SI), maximal signal rise velocity (V _ ) and area under the curve (AUC)
of Cho before and after NAC were calculated. Receiver operating characteristic (ROC) curve was drawn and the AUC of
change rate of ADC values and semi-quantitative parameter were utilized to analyze the diagnostic performance of them for
evaluating the efficacy of NAC for breast cancer. There were 135 patients in the effective group, with 52 cases of CR and 83
cases of PR; 39 patients were in the ineffective group, with 14 cases of PD and 25 cases of SD. The effective rate of NAC for
breast cancer was 77.6%. The ADC values of the two groups significantly increased but the maximum tumor diameter, E e,
E_ S, .E,.and AUC of Cho greatly decreased. The effective group had higher ADC values, its change rate and tumor
regression rate than the ineffective group. However, the maximum tumor diameter, E e, E S a0 E vy AUC of Cho, SI and
V .. in the effective group were remarkably lower than those in the ineffective group. The change rate of ADC __ achieved
the highest evaluation efficiency with AUC of 0.920, sensitivity of 80.0% and specificity of 94.9%. The optimal critical value
was 36.49 (x 10-3mm2/s). In conclusion, these results demonstrated that the change rate of ADC _  values and E e could
be promising tools for evaluating the efficacy of NAC in patients with breast cancer.
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Breast cancer is the most common malignant tumor and
one of the leading causes of death in women in the world [1].
According to literature, the incidence rates of breast cancer are
higher in developed countries than those in developing coun-
tries [2]. It is estimated that about 3.2 million people will be
diagnosed with breast cancer each year by 2050 worldwide [3].
Breast cancer is a complex and multifactorial disease, which is
affected by combined effects of environmental and inherited
factors [4]. It is characterized by starting with hyperplasia, in
distinct steps, in situ ductal and invasive carcinoma then evolv-

ing into a deadly metastatic disease [5]. Recently, it has been
shown that neoadjuvant chemotherapy (NAC) can reduce
both disease recurrence and mortality, and improve survival
especially identical long-term survival in patients with breast
cancer [6]. Despite its potential advantages, there are barriers
that limit the broad adoption of NAC in practice, including the
higher complexities of monitoring tumor response and cancer
progression during therapy [7]. Magnetic resonance imaging
(MRI) is now used to predict pathological complete response
(pCR) and clinical outcomes in patients treated with NAC [8].
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MRI is an established supplementary technique for di-
agnosis and evaluation of diseases in organ system, and it is
a promising method in detection, localization and staging of
cancers, including breast cancer [9]. DWI and DCE-MRI are
two commonly used methods in MRI. DWT is a functional im-
aging which can detect the motion of water molecules in living
things and water diffusion which is assessed by calculation of
ADC [10]. DCE-MRI has the potential to provide information
about the microenvironment, angiogenesis and the biologic
aggressiveness of the tumor [11]. Document revealed that
DWI and DCE-MRI had been proved to be superior to clini-
cal caliper measurement, supplemented with ultrasound and
mammography, but it was controversial, and it is still remained
to be established whether and how MRI parameters such as
tumor size, optimal time points, cell membrane integrity, water
diffusion were associated with PCR and clinical outcomes in
NAC [8, 12]. Thus, the purpose of this study is to investigate
the predictive values of DWI and DCE-MRI in evaluating the
efficacy of NAC for breast cancer by comparing the changes in
tumor size, ADC, tumor regression rate and semi-quantitative
parameters in the two functional techniques at different time
points.

Materials and methods

Study subjects. A total of 174 patients with locally advanced
breast cancer [stage II/III according to International Union
against Cancer (UICC) tumor node metastasis (TNM) Classi-
fication] [13] treated with NAC firstly and surgical resection in
Ningbo Medical Center Lihuili Eastern Hospital were recruited
from September 2011 to December 2014. All the patients were
females (28 to 64 years old) with an average age of 45.7 + 7.8
years, diagnosed with breast cancer by ultrasound and core
needle biopsy (CNB) before chemotherapy (category: breast
imaging reporting and data system (BI-RADS) 5) [14]. There
were a number of 154 patients with infiltrating ductal carcinoma
(IDC), 3 with infiltrating ductal and intraductal carcinoma, 5
with infiltrating ductal and mucinous adenocarcinoma and
12 with infiltrating lobular carcinoma (ILC). All of the tumor
diameters were no less than 2.0 cm. All the patients were
treated with for 4 courses (21 days for each course) and CET
(cyclophosphamide plus epirubicin and taxotere) were included
in the chemotherapy regimens. Three of four weeks after the
chemotherapy regimens, the surgical resection was performed.
Patients were excluded for the following reasons: a. who gave up
treatment or changed the regimens; b. who were confirmed as
patients without breast cancer in final pathology; c. who had dis-
orders in heart, lung, and liver or endocrine diseases or history
of malignant tumors; d. who undergone radio-chemotherapy;
e. who had contraindications to MRI. The clinical data were
obtained based on approval from the Ethics Committee of
Ningbo Medical Center Lihuili Eastern Hospital and informed
consents were obtained from all the study subjects.

Scanning methods. Signa Excite HD 3.0 T MR scanner (GE
Medical Systems, Milwaukee, WI, USA) with an 8-channel

phased-array coil for breast was adopted. Each examination
included conventional CT, DWI and DCE-MRI. Patients were
in prone position to make their bilateral breast prolapse and
hang in the coil naturally. Conventional CT: Conventional
axial, sagittal and coronal position were scanned, and conven-
tional sequences included fast spin echo (FSE) T1-weighted
images (TIWI) [repetition time (TR) 8.6 ms; echo time (TE)
4.7 ms; slice thickness 1 mm; slice gap 0.2 mm; field of view
(FOV) 320 mm x 320 mm; number of excitations 1] and
fat-suppression T2-weighted images sequence (TR 5600 ms;
TE 56 s; slice thickness 4 mm; slice gap 1 mm; FOV 340 mm
x 340 mm; number of excitations 2); slice thickness of fat-
suppression FSE T2WT on sagittal position was 4 mm which
was seamless. Axial DWI was performed using single-shot
echo-planar imaging (SS-EPI) (TR 4000 ms; TE 81 ms; b value
0 s/mm? and 800 s/mm?2; slice thickness 4 mm; seamless
scanning; number of excitations 4). DCE-MRI sequence of
bilateral breast was performed using an isotropic high resolu-
tion FLASH 3D T1 image volume and the parameters were the
same with TIWI. A total of 10 times for 600 s sagittal scanning
with mask was carried out (1 phase of post mask plus 9 phase
of contrast enhancement). Contrast medium was 0.2 mmol/
kg gadolinium diethylene triaminepenta acetate (Gd-DTPA)
which was injected into ulnar vein with current velocity of
2.5 ml/s. After contrast agent bolus, 20 ml normal saline was
infused through the vein.

Image analysis. The obtained MRI data were analyzed
using double-blind method by 2 experienced radiologists
working on GE ADW4.4 workstation with Functool function
package. Maximal diameter of breast cancer mass was used
for comparing different techniques and b value was entered
to obtain the required experimental ADC, DWI and time-
intensity curve (TIC).

Data measurement. Referring to MRI T2WI and fat-
suppression T2WI, ADC map was firstly reconstructed on
the workstation software based on DWI map (b = 0 s/mm?
and b = 800 s/mm?). ADC value was measured under the
condition where the location of the tumor on DWI map was
corresponded to ADC map. Three largest breast cancer masses
were selected, 4 regions (liquefactive necrosis and marginal
tissues were excluded) with homogeneous signal intensity were
measured and the area of each region of interest (ROI) was
10~15 mm?*and 20~30 dpi. The liquefactive necrosis and tumor
marginal tissue were excluded. The number of measured ROI
values was at least 12. ADC __ of each lesion was obtained
from the average ROI value and the ADC __ of each lesion was
calculated based on averaging the minimal ADC values of the
three masses. The time-points of measurement included T,
(before NCA), T, (2-5 days after the first course of NAC) and
T, (3-4 weeks after whole course of NAC). The relevant ADC
e ADCJADC _,ADC_ ,ADC__ andADC were
calculated. The change rate (AADC %) of ADC
atT and T, over T was obtained. AADC%=(ADC, -ADC, )/
ADC_ x100%, ADC_, referred to the ADC value before NAC
and ADC _ referred to the ADC value at relevant T .
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Masses observed on the first phase enhanced image were
divided into regular, lobulated and irregular shape. Maximal
axial diameter of tumor was measured on axial position of
maximal diameter of the largest lesion for 3 times and the
mean value was calculated to obtain the maximum tumor di-
ameter (d). The tumor regression rate Ad %= (d ,-d)/d
x 100%, d . referred to d value before NAC and d ,referred
to the d Value atrelevant T .

According to the TIC map, semi-quantitative parameters
were calculated. Early enhanced rate of tumor (Ee) = [signal
intensity (SI) .= ]/SI . X 100%; maximal enhanced rate
oftumor (E_ )= ( s - SI ore JISI ore X 100%, maximal linear
slope (S )=(SI - ior )/[SI X (T end T )1 % 100%;
maximal excretion rate (E W= (SI e~ S, )/ ST x 100%.
Rise rate of lesion signal 1ntensity SI=[(SI  -SI Pre)/ SI Pre]
x 100%. Maximal signal rise velocity V. =[(SI - SI pre)/ T
e~ L] x 100%. AUC of choline-containing compounds
(Cho) was obtained from single- and multi- voxel spectros-
copy. SI_ represented signal value before enhancement, SI
wecond meant signal intensity value of the second sequence after
enhancement, SI _ referred to maximal signal value on TIC
after enhancement, SI | represented signal intensity of the
last sequence after enhancement SI meant signal intensity
after chemotherapy, SI_ jandSI_ referred to signal intensity
value of the two time p01nts with maximal difference value
at rapid increasing stage on TIC, T _,and T _ reflected the
corresponding time points between SI | jand SI__, .

Efficacy evaluation. According to the maximum tumor
diameter after NAC, patients were divided into four levels,
including CR, PR, PD and SD according to RECIST [15]. CR:
tumor completely disappeared after NAC; PR: maximum tu-
mor diameter decreased by at least 30%; PD: maximum tumor

Table 1. Clinical data of the breast cancer patients with different efficacy

Effective Ineffective

Variables (n=135) (n = 39) P value
Age (year) 45.5+ 8.0 46.5+7.0 0.481
Tumor diameter (cm) 414+126 3.78+095  0.097
TNM staging (n) 0.674
11 71 22
111 64 17
Histological classification (n) 0.816
IDC 119 35
IDC plus IC 3 0
IDC plus MA
ILC 9 3
Lymphatic metastasis before
chemotherapy (n) 0-281
Yes 77 26
No 58 13
Elevated TM CA153 (u/ml) 4198 £10.12 44.03 £12.26 0.290

Note: TNM, tumor node metastasis; IDC, infitrating ductal carcinoma; IC,
intraductal carcinoma; MA, mucinous adenocarcinoma; ILC, infiltrating
lobular carcinoma; TM, tumor maker.

diameter increased by at least 20%; SD: tumor changed be-
tween PR and PD. All patients were assigned into the effective
(CR plus PR) group and ineffective (SD plus PD) group. (CR +
PR)/ (total number of patients) represented total response rate.

Statistical analysis. Data was analyzed by SPSS 21.0 (SPSS
Inc., Chicago, IL, USA). Count data were presented as percent-
age and measurement data were shown as x +s. Comparisons
of patients’ age, TNM staging, histological classification and
lymphatic metastasis were conducted using chi-square test.
ADC values, maximum tumor diameter, semi-quantitative
parameters, and other parameters were analyzed and com-
pared using t-test before and after NAC. The effective group
was positive and the ineffective group was negative, based on
which ROC curve was drawn to calculate AUC of the change
rate of ADC value and the semi-quantitative parameters. Thus,
diagnostic efficiency in evaluating of the efficacy of NAC for
breast cancer was analyzed and the optimal critical value for
diagnosis was obtained.

Results

Efficacy of NAC for the breast cancer patients. The pa-
tients (n = 174) were divided into two groups according to
RECIST: 135 cases of effective (CR: 52 and PR: 83); 39 cases
of ineffective (PD: 14 and SD: 25). The effective rate of NAC
was 77.6%. There were no differences in age, tumor diameter,
TNM staging, histological classification, pretreatment lym-
phatic metastasis or tumor maker (TM) between effective and
ineffective groups (all P > 0.05) (Table 1).

Comparison of ADC values and its rate of change of the
breast cancer patients at different time points. The ADC
value in the two groups showed a trend of gradual increase
after NAC. The ADC __and ADC _ values significantly
increased in the two groups after NAC (both P < 0.05). The
ADC _ and ADC _ values after the whole course of NAC
were evidently higher than those after the first course of NAC
(both P < 0.05). There were no significant differences in the
ADC _,ADC  values and rates of change of ADC __ or
ADC . values between two groups before and after the first
course of NAC (P > 0.05); the ADC e ADC values and
rates of change of ADC __ and ADC __values in the effective
group were greatly higher than those in the ineffective group
after whole course of NAC (all P < 0.05) (Table 2).

Comparison of maximum tumor diameter and tumor
regression rate of the breast cancer patients in the ef-
fective and ineffective groups at different time points.
The maximum tumor diameter in the two groups showed
atrend of gradual decrease after NAC. In the two groups, the
maximum tumor diameter significantly decreased at 3 time
points before and after NAC (all P < 0.05); the tumor regres-
sion rate greatly increased after the whole course of NAC in
comparison to that after the first course of NAC (both P <
0.05). There was no significant difference in the maximum
tumor diameter and tumor regression rate between the two
groups before and after the first course of NAC (P > 0.05).
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Compared with the ineffective group, the effective group
showed significantly smaller maximum tumor diameter and
higher tumor regression rate after the whole course of NAC
(both P < 0.05) (Table 3).

Table 2. The ADC values and the rates of changes of ADC values (T0, T1,
T2) of the breast cancer patients before and after neoadjuvant chemotherapy

ADC values Effzrcltzel f;;)up Ineff(e;tivg ;g)roup P value
ADC 0.84 +0.15 0.86 + 0.09 0.268
ADC 0.95+0.19' 0.97 +0.11° 0.453
ADC 12740317 1.08 +0.15 <0.001
AADC % 13.13 +3.08 12.81 + 1.64 0.387
AADC % 49.09 +12.34* 25.65 + 7.50° <0.001
ADC 0.75+0.16 0.78 +0.07 0.092
ADC 0.81+0.19' 0.84 + 0.08° 0.154
ADC 111 +0.30° 0.98 +0.13 <0.001
AADC % 8.33 +2.07 8.07 + 0.84 0.243
AADC % 46.94 £13.39* 25.26 + 6.32° <0.001

Note: ADC _ , average ADC before NAC; ADC ., average ADC after
first course of NAC; ADC | average ADC after complete course of NAC;
AADC %, change rate of average ADC after first course of NAC; AADC

.,%, the rate of change of average ADC after complete course of NAC; ADC
iy minimal ADC before NAC; A DC ., minimal ADC after first course of
NAG; ADC _ , minimal ADC after complete course of NAC; AADC %,
change rate of minimal ADC after first course of NAC; AADC %, change
rate of minimal ADC after complete course of NAC; *, compared with the
ADC value before NAC, P < 0.05; *, compared with the ADC value after the
first course of NAC, P < 0.05.

Comparison of semi-quantitative parameters of the
breast cancer patients in the effective and ineffective groups
at different time points. The Ee, E__ ,S _,E  and AUC
of Cho of the effective and ineffective groups significantly
decreased (all P < 0.05). The effective group had greatly lower
SI and V _ after whole course of NAC in comparison to
those after the first course of NAC (all P < 0.05). There was
no significant differenceinEe, E_ ,S ,E ., AUC of Cho,
Sland V __ between the two groups before and after the first
course of NAC (all P > 0.05). Compared with the ineffective
group, the effective group had remarkably lower Ee,E_ ,S

E ., AUCof Cho,STand V __ values after the whole course
ofNAC (all P < 0.05) (Table 4)

Table 3. Maximum tumor diameter and its change rate at 3 time points
before and after neoadjuvant chemotherapy (NAC) (cm)

Effective group  Ineffective

(n=135) group (n = 39) Pvalue

Maximum tumor diameter

Before NAC 4.14 + 1.26 3.78 £0.95 0.097
After first course of NAC 3.82+1.15 3.50 + 0.83" 0.057
After whole course of NAC 1.61 +1.54% 2.88+0.77%  <0.001
Adl% 7.85 + 1.96 7.03 £2.49 0.062
Ad % 68.56 + 27.98* 23.81 +4.39° < 0.001

Note: Ad, %, rate of change of maximum diameter at early stage; Ad,%, rate of
change of maximum axial diameter after whole chemotherapy; *, compared
with before NAC, P < 0.05; #, compared with after the first course of NAC,
P <0.05.

Table 4. The changes of semi-quantitative parameters in tumor (T0, T1, T2) of the breast cancer patients before and after neoadjuvant chemotherapy

Parameter Time point Effective group (n = 135) Ineffective group (n = 39) P value

Before NAC 165.19 + 38.60 159.42 + 44.31 0.428

Ee After first course of NAC 147.25 + 39.08" 155.64 +41.27° 0.245
After whole course of NAC 92.83 + 32.81% 151.93 +42.09%* <0.001

Before NAC 196.53 £42.15 187.94 + 39.14 0.256

E . After first course of NAC 184.57 + 43.02" 175.61 + 40.46° 0.247
After whole course of NAC 145.12 + 31.57% 170.41 + 37.30*% <0.001

Before NAC 94.63 + 32.43 89.89 + 40.08 0.448

. After first course of NAC 75.77 +37.37° 79.56 + 36.37" 0.576
After whole course of NAC 28.59 + 15.28% 69.41 + 33.57* <0.001

Before NAC 7.56 + 3.58 6.83 + 3.64 0.261

E . After first course of NAC 5.44 +3.54° 6.25 + 3.20° 0.200
After whole course of NAC 1.41 +0.96* 4,12 +2.41% <0.001

Before NAC 18.25 £ 10.46 20.70 £ 15.26 0.351

AUC of Cho After first course of NAC 10.87 + 7.15 13.71 £ 10.27° 0.112
After whole course of NAC 3.31 +2.85% 11.27 +9.81% <0.001

. After first course of NAC 119.16 + 38.11 114.44 + 28.50 0.474
After whole course of NAC 90.92 + 23.38* 114.91 + 26.09% <0.001

v After first course of NAC 210.43 + 76.60 236.25 + 67.57 0.059
max After whole course of NAC 149.35 + 71.34% 236.67 + 68.61¢ <0.001

Note: Ee, early enhanced rate of tumor; E _, maximal enhanced rate of tumor; S, maximal linear slope; E _, maximal excretion rate; AUC, area under

the concentration-time curve; Cho, choline-containing compounds; S, signal intensity; V

0.05; * compared with after the first course of NAC, P < 0.05.

, maximal signal rise velocity; *, compared with before NAC, P <

max’
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Figure 1. ROC curves of radiological parameters in evaluating the efficacy of neoadjuvant chemotherapy (AUC > 0.7).

Note: A, AADC __ %;B,AADC _ %;C,Ee;D,E_;ES SEE_

s AADC % & AADC %, the rates of change of ADC  and ADC  values;

Ee, the early-phase enhancement rate; E o MAXimum enhancement rate; S 1 MAXimum slope value; E \ap Maximum excretion rate; ROC, receiver

operating characteristic.

Sensitivity and specificity of ADC values and semi-quanti-
tative parameters in evaluating the efficacy of NAC for breast
cancer. As seen in Table 5, rate of change of ADC value and semi-
quantitative parameters had no diagnostic efficiency before NAC
and after first course of NAC (P> 0.05), but had higher diagnostic
efficiency after whole course of NAC (AUC > 0.5). The change
rate of ADC _ had the highest diagnostic efficiency: AUC =
0.920, sensitivity: 80.0% and specificity: 94.9%. Optimal critical
value was 36.49 (x 10-3mm2/s). The AUC of AADC___ % and
Ee were 0.880 and 0.873, respectively. In Figure 1, ROC curve
showed the parameters with AUC value > 0.7 after NAC.

Discussion

In this study, we explored the predictive value of DWI and
DCE-MRI in evaluating for the efficacy of NAC for breast

cancer patients. The patients were treated with different
chemotherapy regimens and ADC value, tumor regression
rate, and semi-quantitative parameters were analyzed. Our
study showed that ADC __ , ADC __ ,and tumor regression
rate increased significantly in the effective group than those
in the ineffective group after whole course of NAC and the
parameters of both DWI and DCE-MRI after four courses
of NAC yielded a better performance (measured by ROC
curve) than either before the NAC before or after the first
course of NAC. Fangberget et al. reported that the ADC
and ADC ___after four courses of NAC showed a significant
difference between the patients in the effective group and
ineffective group [12]. It was found that increase in ADC
value was the consequence of cellular damage and necrosis.
During the apoptotic process, membrane blebbing and cell
lysis resulted in initial cellular swelling followed by reduction
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Table 5. The AUC and diagnostic performance of all parameters and the rate of changes of values of the breast cancer patients before and after neoad-

juvant chemotherapy

Parameter AUC Critical value Sensitivity Specificity P value

AADC___ % 0.539 14.21 40.0 87.2 0.454
AADC,_ % 0.920 36.49 80.0 94.9 <0.001

AADC_ % 0.507 8.76 43.0 89.7 0.892
AADC,, % 0.880 31.50 785 923 <0.001

before NAC 0.539 184.60 34.1 76.9 0.454

Ee after first course of NAC 0.596 166.38 77.0 48.7 0.068
after whole course of NAC 0.873 126.25 87.4 76.9 <0.001

before NAC 0.559 210.79 38.5 79.5 0.259

e after first course of NAC 0.560 199.17 38.5 79.5 0.250
after whole course of NAC 0.718 176.70 88.1 51.3 <0.001

before NAC 0.538 55.70 90.4 23.1 0.469

S.. afterfirst course of NAC 0.537 89.70 64.4 51.3 0.484
after whole course of NAC 0.859 49.13 93.3 74.4 <0.001

before NAC 0.557 8.78 38.5 76.9 0.277

E . afterfirst course of NAC 0.577 7.09 66.7 51.3 0.141
after whole course of NAC 0.855 2.75 93.3 71.8 <0.001

Note: AUC, area under the concentration-time curve; AADC e
ADC after complete course of NAC; ADC
cycle of NAG; Ee, early enhanced rate of tumor; E _ ,

in cellular volume. Then, the movement of water molecules
was enhanced, and water also moved more freely between the
intra- and extracellular compartments [16]. One study related
to rectal cancer reveled that response patients had lower ADC
values at presentation than non-response patients; in addition,
a strong negative correlation was found between pretreatment
ADC  value and percentage size change of the tumor after
chemotherapy [17]. The reason might be: high cellular pro-
liferation causes an increase in cellular density which could
restrict the diffusion of water molecules thus reducing ADC
values and increasing tumor signal intensities on DWI [12].
This result indicated that before the NAC ADC _  value
could be used as a biomarker to predict tumor regression rate.

Yuan et al. conducted a meta-analysis to evaluate the diag-
nostic accuracy of MRI on predicting path logical response
to NAC in breast cancer patients. The reported sensitivity
and specificity of MRI were 63% and 91%, respectively [18].
In our study, we found that when regression rate was higher
than optimal critical value (81%) after whole course of NAC,
the sensitivity and specificity were predicted to be 90.4% and
89.7% which was close to the above research that only covered
DCE-MRI. MRI included DWI and DCE-MRI was proved
to have the ability to track small changes in tumor size and
produce several indicators of treatment response in clinical
studies over the last 10 years including semi-quantitative pa-
rameters, changes in lesion size, tumor regression rate, ADC,
choline concentration and water-to-fat ratio [19, 20]. Our
study revealed that the change rate of ADC _ value had the
highest diagnostic efficiency and proved that DWTand DCE-
MRI have prognostic value on NAC efficiency in breast cancer.

1%, change rate of average ADC after first course of NAC; AADC
.. %, change rate of minimal ADC after first course of NAC; ADC
maximal enhanced rate of tumor; S _ ,

..,%, change rate of average
mean2

%, change rate of minimal ADC after whole
maximal linear slope; E maximal excretion rate.

wash”

Taken as a whole, our study revealed that DWI and DCE-
MRI had diagnostic efficiency to NAC in patients with breast
cancer and pretreatment ADC __ could be used to predict
tumor regression rate. Our study had several limitations:
firstly, we obtained sensitivity and specificity values based on
a cutoft value determined by the population in this study. Use
of this threshold in different populations would likely yield
different sensitivity and specificity values. Secondly, all the
patients recruited in this study were diagnosed with breast
cancer and received treatment in our hospital from September
2011 to December 2014, which was not long enough for us to
perform follow-up. The small sample size of the present study
was also a limitation, which might likely lead to low power to
detect differences between the effective and ineffective groups.

Acknowledgments: We would like to give our sincere appreciation
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