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Fisher & #{ (Fisher coefficient). ;2R MR A A X RE (classifi-
cation error probability combined average correlation coefficients, POE+ ACC)
FAZHAFE (mutual information, MID.

Fisher RECEFRIFAE SO HAT ISR N J7 Z I LU, Fisher REUBUK. ZRFIEEEAL .
POE + ACC FR i /Nr KR 72 L P AR R4, POE + ACC BRI . HpAEBAL . MI ALE A
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Fig.1 Texture analysis process by Mazda software
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BOEPEHT 10 N SCERRRIE S by S e 4G — 4R I A S 4. POE + ACC & HH 1 10 ANl
2L PEHFAE by Skewness (i /%) . Kurtosis (U JE ). Tetad ( H [0 5 #E A KF1E 2 %0 &
Vertl RLNonUni (FFREKAWAERT). S (5, 5) SumVarnc C(FIJ7ZEHFAE). S (0, 2)
DifVarnc ( Z£ J5 ZZHF1E ) DL A 53 b 4 Fh /N 9% 55 7% ¢ {iE WavEnLH s—2. WavEnHH_ s—4.
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F 1 PSRRI 3 0 TR tH Y 10 MUK E
Table 1 The 10 optimal features screened out respectively by the
three texture feature extraction methods

Tk SUHRFAIE

S(0, 3) SumEntrp. S (4, 0) SumEntrp. S(3, 3)SumEntrp. S(0, 2) SumEntrpS. (3, 0) SumEntrp.
S(0, 4) SumEntrp. S(4, 4) SumEntrp. S(5,0)SumEntrp. S(0,5)SumEntrp. S(2,-2) SumEntrp

Skewness. Kurtosis. Teta3. S(5,5)SumVarnc. S(0,2)DifVarnc. Vertl RLNonUni. WavEnLH s—2.
WavEnHH_s-4. WavEnHL_s—4. WavEnHL_s-3

S(3, 3)SumEntrp. S(4,4)SumEntrp. S(0, 2) SumEntrp. S(0, 3)SumEntrp. S(3,0)SumEntrp. S(5, -
5)SumEntrp. S(5,0)SumEntrp. S(4,0)SumEntrp. S(0, 1) SumEntrp. S(5, 5)SumEntrp

Fisher

POE + ACC

MI

B I U B E S5 . FH 4 FROAS[E 143 25 7572 RDA. PCA. LDA FI NDA, 43 AvH5 H
25 I il 2 ) O A L AR (R 2),

2 G HTION A IR iR IR (9% (D ]
Table 2 Misjudgment rate of puncture complicated with bleeding
predicted by texture analysis [% (cases)]

LUFEAE LS IVaRiN RDA PCA LDA NDA
A Fisher 27.00 (27/100) 33.00 (33/100) 24.00 (24/100) 12.00 (12/100)
T g POE +AsCC  41.00 (41/100) 40.00 (40/100) 33.00 (33/100) 11.00 (11/100)
JE I o il BT
MI 30. 00 (30/100) 31.00 (31/100) 33.00 (33/100) 11.00 (11/100)

e 8GN BT
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A Preliminary Study on the Value of Texture Analysis
in Predicting Bleeding Complications of CT-
guided Percutaneous Lung Biopsy

XU lJingci, PAN Zilai™, CHEN Kemin, CHEN Xiaoyong, LIU Xiao

Department of Radiology, Ruijin Hospital, Shanghai Jiaotong University
School of Medicine, Shanghai 200025, China

Abstract: Objective: In this paper we intends to explore the value of texture analysis based on CT image in
predicting the complications of percutaneous pulmonary puncture hemorrhage under the guidance of CT. Methods:
The preoperative plain scan images of 130 patients who underwent CT-guided percutaneous lung biopsy were
analyzed retrospectively. The patients with pulmonary hemorrhage greater than or equal to grade 2 in the operative
area were assined into the bleeding group while the patients with grade 0 or grade 1 pulmonary hemorrhage were
assined into the no / small bleeding group. 100 cases were randomly selected as the training group, and the lung
field around the pre-puncture path on the plain scan lung window image was manually drawn as the region of
interest (ROI) by using MaZda software. The most valuable texture features were selected by methods of Fisher
coefficient, classification error probability joint average correlation coefficient (POE + ACC) and interactive
information (MI) to distinguish between bleeding group and no / small amount of bleeding group. Then, the four
following feature classification statistical methods; raw data analysis (RDA), principal component analysis (PCA),
linear classification analysis (LDA) and nonlinear classification analysis (NDA), were used for judgement, and the
results were shown by way of error rate. Finally, the other 30 cases were verified according to the optimal texture
parameters and feature classification method. Results: The lowest error rate was 11.00% (11/100) when the lung
field around the puncture path was used as ROI. The error rates were respectively 13.33% (4/30) and 16.67%
(5/30), when the feature selection method was POE + ACC or MI, and the feature classification statistical method
was NDA, there was no significant difference between the two groups. Conclusion: The analysis of the texture
characteristics of the lung field around the puncture path is helpful in predicting the risk of pulmonary puncture
complicated with hemorrhage under the guidance of CT, and can provide certain basis for selecting a suitable
puncture path to reduce the complications of pulmonary hemorrhage.

Keywords: X-ray computer; texture analysis; CT-guided percutaneous puncture lung biopsy
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