b

EIREE N PP r ] R 2R AR AR Vol. 34 No.4
20174F 4 H Chinese Journal of Medical Physics April 2017
DOI:10.3969/.issn.1005-202X.2017.04.014 B SR

EFEGLABNESHGLET ARG

RAF LB PRI Ak R, e R TR B AL WAL AR
LR RURSA TR S TARSEBE, TLJ5R B At 2100235 2. F e i IET B B o R, Y95 R il 226361

[ E] BH 0T —# A TERAEG EFYRAETF &, THIBEHEATEEN . Fik: ARG E
PR F R A BAT R R BB AR R RO R 3R 4] B A B SGRIRAR Z R AR STALALEER IR S
ABESR . R B St AR A @ KR A 69 AR, X R AR I R R BEATEE— F 09 I8 - AAR ] BB AR AR ST
EABARETG . £ TR A GIX G 4T 15 6] '8 B R IR A AR L0 2 F AT AT 20 SR 1T 2] ey sE LIk
WA BURNE B VA B H B 5 B AT AT, 133 F 5 oAk 5 AL 2R i ADC 3418 ADC5% . . ADC10%.ADC25% .
ADC50%.ADC75% ADC90% A & 4 Jfi 10 NSRS, SHAT A3t F 04T, DR E AR TR o ¥ & oA R 5 4%
AR R, GER B T B 5L 2249 ADCT5% ADCI0% 3R Sdk B 3 3 FAKS ML LR (P<0.05) ., AK ik 18
I ROC H M43 3] K 4P 5 940 2 Ao & AL LA L2 B S 30 A (P<0.05) ., 45181 1% F & 24131 A%, A A R S8k
EF R T ARAHAZ 0 BAERE M RFH S,

[ =821 | o5 ; B AL 2R ; [ 4% R 3E-F & 2 rbik e

[hE 425 ]R319;TP311.52 [SCRRFRAERD ]A [ 245 ]1005-202X(2017)04-0388-05

Design of a medical image processing platform system based on image processing
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Abstract: Objective To design a medical image processing platform based on image processing for quantitative analysis of tumor
images. Methods The designed image processing platform consisted of separate modules for medical digital imaging and
communication interpretation, image loading, image display, delineation of the regions of interest (ROI), volume of interest display
and visualization. The system automatically calculated the quantitative features from the ROI for further tumor differentiation
evaluation, tumor characteristics assessment, treatment monitoring and prognosis evaluation. Using this system, 15 patients with
cervical cancer were examined for quantitative assessment of the differentiation of the tumors. The magnetic resonance diffusion
weighted images and apparent diffusion coefficient (ADC) images were input into the system to obtain the ADCeu, ADC5%,
ADC10%, ADC25%, ADC50%, ADC75%, ADC90%, skewness, kurtosis, and entropy of the tumor tissues. SPSS software was
used to evaluate the effectiveness of the parameters to distinguish the poorly differentiated tumors from the well or moderately
differentiated ones. Results The ADC75% and ADC90% of well or moderately differentiated tumors were significantly higher
than those of poorly differentiated tumors (P<0.05). The thresholds of the parameters for distinguishing the poorly from well
or moderately differentiated tumors were obtained by ROC analysis (P<0.05). Conclusion With flexible and convenient operation
and an innovative design, this medical image processing platform allows for quantitative analysis of specific parameters in medical
images.
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Fig.1 System structure of the medical image processing platform
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Fig.2 Multiple window display of the segmentation results
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Fig.3 Alternative mode of image display
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Fig.5 Three—dimensional reconstruction of CT images
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Fig.6 Histogram drawn with the system and the data inputted in Excel
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Tab.1 Analysis of the trial results in 15 patients with cervical cancer using Mann—Whitney test (x10™° mm?’/s)

Parameter n Poorly Well or moderately P value
ADC e 15 921.400 (858.300, 952.600) 1 036.000 (975.600, 1 104.845) 0.063
ADC5% 15 721.000 (634.500, 761.500) 832.000 (707.000, 845.500) 0.163
ADC10% 15 751.500 (669.000, 789.500) 868.000 (762.000, 882.500) 0.104
ADC25% 15 806.500 (731.000, 840.750) 933.000 (844.000, 948.000) 0.104
ADC50% 15 881.000 (814.800, 910.800) 999.000 (936.000, 1 052.500) 0.063
ADC75% 15 991.500 (930.500, 1 027.000) 1 104.000 (1 080.000, 1 174.000) 0.037
ADC90% 15 1 150.000 (1 102.000, 1 186.000) 1 342.000 (1 243.000, 1 382.000) 0.011
Skewness 15 2.855(2.674, 3.036) 2.726 (2.142, 3.024) 0.353
Kurtosis 15 14.610 (12.110, 17.160) 14.990 (10.440, 15.870) 0.486
Entropy 15 6.171 (6.123, 6.221) 6.177 (6.066, 6.284) 0.816

ADC: Apparent diffusion coefficient
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Fig.7 Receiver operating characteristics (ROC) curve
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