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which will be deployed and assessed in the next
phase of the project.

Conclusion: Structured mammography reporting
helps radiologists and surgeons to efficiently and
confidently track the management course of their
patients. In addition, with the advancement of ar-
tificial intelligence, especially deep learning for
image classification, clean and labeled image data-
bases can be used for designing computer-assisted
decision support systems without significant data
preprocessing.
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Abstract

Background: The diffusion coefficient of water
molecules in different tissues is a biomarker to di-
agnose and differentiate diseases, tumors, injuries,
etc.[1]. Using a motion-sensitizing gradient, it is pos-
sible to map the diffusion coefficient into diffusion-
weighted MRI (DWI) [2]. Although DWI is a good tool
for diagnosing, its accuracy in low regime SNR and
even especially in high blood consumer organs is in
question.

Objectives: We aimed to improve the accuracy of the
diffusion coefficient, especially in the presence of
noise.

Methods: Diffusion of water molecules at each
voxel causes a signal intensity decay that can be
measured using a motion-sensitizing gradient.
Blood perfusion in capillary network artifacts and
measurement noise can affect the real amount of
D. In light of considering process noise and mea-
surement noise, Kalman filter is used to cancel
perfusion artifacts and measurement noise. Based
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on the diffusion model (S=So0 exp (-b D)), signal in-
tensity was produced several times and a complex
Gaussian noise was added to it. Using a Kalman
filter, a noise cancelation process was designed to
improve the quality of results. The Kalman filter
solved a linear problem in the form of state space.
Therefore, the diffusion model was rewritten as
log(S/S0)/-b = D in state space. The Kalman filter
predicted the amount of D and then modified
it based on measurements iteratively (Figure 1).
Finally, the results of the proposed method and
conventional method were compared with true
values (Figure 2).

Results: Statistical tests showed that the proposed
method was significantly better than the conven-
tional method (P < 0.01). The conventional method
caused a bias in the results of DWI due to elimi-
nating micro-vessel perfusion in the capillary net-
work. However, Kalman filter could consider the
effects of microvessel perfusion as a process noise
and reduce its effects on results. Kalman filter re-
sults (Table 1) were compared with true values
and the t-test showed no significant alteration (P
= 0.25). Conventional method results were signifi-
cantly different from true values and Kalman filter
results (P < 0.0001).

Conclusion: Diffusion coefficients in the pres-
ence of noise and capillary network suffer from
bias; however, the proposed method can be used
in these situations to improve the quality of DWI
images.
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Figure 1. Measurement of D is shown as blue color and varies
because of noise, although; Kalman filter improves the result
and increases accuracy.
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Table 1. Statistical Comparison of Kalman Filter and the Con-
ventional Method by t-test; h is the Decision Based on t-test, 0
Means that Zero Hypothesis is Not Rejected and 1 Means That
Alternative Hypothesis is Significant

t-test h  PValue
Kalman Filter vs. True values 0 0.2440
Conventional method vs. True values 1 1.8563e-48
Conventional method vs. Kalman filter 1 2.5404e-33
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Figure 2. Comparison of the results of Kalman-Filter and con-
ventional method to calculate D. As can be seen, D in the con-
ventional method has a bias.
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Abstract

Background: There are many conditions in medi-
cine that decision making has crucial importance
to differentiate between binary diagnoses, such as
preoperative discrimination of benign from ma-
lignant tumors, e.g. uterine neoplasms. Physicians
are not usually able to pool multiple parameters
affecting the diagnosis, while “machine learning”
techniques, especially “decision trees” with human-
readable results, can process such amounts of data.
Previous studies have shown that MRI could be help-
ful in the differentiation of uterine leiomyosarcoma
from leiomyoma.

Objectives: Hereby, for preoperative diagnosis of
these tumors and to reduce unnecessary costs and
surgeries, we applied a machine classifier using
multi-parametric MRI to construct practical diag-
nostic algorithms.

Methods: A total of 105 myometrial lesions were
included in two groups of benign and malig-
nant, according to postoperative tissue diagno-
sis. Multi-parametric MRI including T1-, T2-, and
diffusion-weighted images (DWI) with apparent
diffusion coefficient (ADC) map, contrast-en-
hanced images, as well as MR spectroscopy, were
performed for each lesion. Thirteen singular MRI
features were extracted from the mentioned se-
quences. Various combination sets of selective
features were fed into a machine classifier (coarse
decision-tree) to predict malignant or benign tu-
mors. The accuracy metrics of either singular or
combinational models were assessed (Figures 1
and 2). Eventually, two diagnostic algorithms, in-
cluding a simple decision-tree and a complex one,
were proposed using the most accurate models by
MATLAB 2017.

Results: Among all singular features, the visual as-
sessment of DWI-ADC restriction, followed by the
T2 map, achieved the best accuracies as 96.2% and
92.0%, respectively. Our final simple decision-tree
comprised three features including T2, central ne-
crosis (CN), and DWI-ADC restriction with accuracy
of 96.2%, sensitivity of 100%, and specificity of 95%.
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