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A segmentation method on lung of organ at risk of cancer radiotherapy plan

FEI Fei, YAN Changfeng

School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Gansu 730050, China

Abstract: In traditional single-mode segmentation method cannot segment the whole series of CT images, because the CT
image of lung cancer needs to be processed with therapeutic window adjustment by combining with clinical medical
knowledge. Both the width and level of window have influences on the segmentation results of the lung at risk. Based on the
segmentation in the radiotherapy plan for lung cancer, a new segmentation method for the CT series of pulmonary parenchyma
is proposed. Firstly, medical therapeutic window adjustment is introduced to process the CT image of lung cancer and reduce
the noise artifacts. Secondly, an improved three-dimensional Otsu segmentation method and region growing algorithm are used
to segment the images in different windows. Finally, the results of segmentation by proposed method are compared with
clinician manual segmentation. The accuracy of the segment algorithm is verified. The proposed method can be used to make
reference for the segmentation of the lung of organ at risk.
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segmentation method; region growing algorithm
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Fig.1 Schematic diagram of window adjustment for medical image
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a: Original middle lobe image of

the left cancerous lung

b: Linear window adjusted middle

lobe image of the left cancerous lung

c: Mediastinal window adjusted middle

lobe image of the left cancerous lung

d: Lung window image after

median filter

e: Lung window image after

unsharp masking

f: Edge information of lung

window after sharpening

g: Mediastinal window image

after median filter

h: Mediastinal window image

after unsharp masking

i: Edge information of mediastinal

window image after sharpening
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Fig.2 Lung window and mediastinal window after reducing noise artifacts
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Tab.1 Enhanced evaluative index of lung window and mediastinal window after reduction of artifacts
Image De-noise method Mean value/Gray level ~ Standard deviation PSNR/db
Original lung window 93.451 4 85.4312
Lung window after median filter Median filter 93.386 4 85.257 1 33.8247
Lung window after unsharp masking Unsharp masking method 94.134 2 85.450 9 34.207 3
Original mediastinal window 50.588 9 19.927 3
Mediastinal window after median filter Median filter 48.972 8 19.323 4 28.109 3
Mediastinal window after unsharp masking Unsharp masking method 50.409 6 19.979 4 28.375 4

PSNR: Peak signal to noise ratio
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Fig.3 3x3 sub—image of image to be detected
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a: Reduction of noise artifacts b: Reduction of noise artifacts c: Lung lobe of lung window

of lung window of mediastinal window segmented by using Otsu method

€39

d: Remove of excessive organ e: Apply case 1 to judge f: Sketch from the outline of lung

lobe of lung window in fig.4d

& &

g: Selection of seed points h: Regional growing segmentation i: Pulmonary parenchyma

of mediastinal window of mediastinal window after refined masking
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Fig.4 Segmentation of the middle lobe of the lung
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Tab.2 Experimental samples

Image Size Characteristics Selected purpose
1. No tumor.
. 2. Pulmonary veins are clear. To verify the accuracy of superior
CT image of upper lobe 312512 lobe separating without tumor.
3. It needs to separate trachea, film and the upper frame.
1. Tumor exists.
2. Edge of tumor is indistinct.
CT image of middle lobe 512x512 3. Pulmonary veins are not clear. To verify the accuracy of middle
lobe separating with tumor.
4. It needs to separate tumor, left and right bronchus,
extra-corporeal membrane and middle frame.
1. No tumor.
CT image of lower lobe 2. Part liver with increasing of layer. To verify the accuracy of inferior
512512 : : lobe separating with liver and lobe.

3. It needs to separate liver, film and inferior frame.
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a: Original upper lobe

d: Reducing the noise of constructed

defect of upper lobe in lung window

e: Reducing the noise of

constructed defect of upper lobe
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f: Upper lobe of lung window
segmented by using Otsu method

in mediastinal window

g: Remove of excessive organ

h: Apply case 1 to judge

i: Upper lobe after refined masking
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Fig.5 Segmentation of the pulmonary parenchyma of upper lobe
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a: Original middle lobe

b: Middle lobe in lung window c¢: Middle lobe in mediastinal window

d: Reducing the noise of constructed

defect of middle lobe in lung window

e: Reducing the noise of
constructed defect of middle

f: Middle lobe of lung window
segmented by using Otsu method

lobe in mediastinal window

g: Remove of excessive organs

e

2 .’I d
!n;_._._‘_

.E?ﬂﬁ;

A\'--'

j: Selection of seed points of

mediastinal window

h: Apply case 1 to judge

k: Regional growing segmentation

i: Sketch from the outline of lung lobe

of lung window in fig.6g

1: Middle lobe after refined masking

of mediastinal window
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Fig.6 Segmentation of the pulmonary parenchyma of middle lobe
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a: Original lower lobe

d: Reducing the noise of constructed

defect of lower lobe in lung window

b: Lower lobe in lung window

e: Reducing the noise of
constructed defect of lower

c: Lower lobe in mediastinal window

f: Lower lobe of lung window

segmented by using Otsu method

lobe in mediastinal window

g: Removing excessive organs

j: Selection of seed points

of mediastinal window

h: Apply case 1 to judge

k: Regional growing segmentation

i: Sketch from the outline of lung

lobe of lung window in fig.7g

1: Lower lobe after refined masking

of mediastinal window

E7 ERFEM T SERSE

Fig.7 Segmentation of the pulmonary parenchyma of lower lobe
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Fig.8 CT series of the lung segmented by using computer ing computer and hand—drawing
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Fig.9 Segmentation of the lung by using hand—drawing of the

first standard
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Fig.10 Segmentation of the lung by using hand- drawing of
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Fig.12 Segmentation of left lung cancer with computer
the second standard
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Fig.13 Segmentation of right lung cancer with computer
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