b

H334% 3 rh ] BE 2 S Vol. 33 No.3
-222 - 20164F 3 H Chinese Journal of Medical Physics March 2016
DOI:10.3969/j.issn.1005-202X.2016.03.002 E r—%’l—'ﬁiﬁﬂ‘f}’é]ﬁ

S EERAREE PET 5 MRIBAS AT X B & M X g 4 K A B

j—lj j_ l’é}:];ém 1’ *y]‘ﬁﬁjzaiﬁzyjdﬁ%z’ %ﬂ%z’ﬂi‘ﬁ:%l, %ﬁﬁ1’ gﬁ%ﬁzaiﬁz
LR R R 5 B LR AR, WIES K7D 4100825 2. HEG RerIAH: 5 2 e BT 9T RS 44 e 2 e ey 7 R ey o C AT PET/CT v
L, i Kb 410013

[ ZE] B8Y: A 7T ARk L AR4E A B & T RS B 32586 (PET) Ao 23R8 (MRD #1824 & KR B F2 X (GTV)
HAEW PRI KR BB B R AR K AL, ik B LA IR PET B4 b @AM K 369 B4 K 3% (ROI) A7 4%
FUA(SUV) IR K 89tk EAF A IF T8 R 3R A K 09 An 36401 5, £ PET A MRI 4% L5 51347 8 — - BL A 2w R34
. RIENELG B PET R A B ) KI5 69 20 SUVAR, SFER AP MRIFE R B 36 5 R 3% 4 K 69 242 B {E A
5 =B 5 PET A= MRI R A K 3R A KO I, #4756 B KA K, TR PET 5 MRl @& ¥e X 48, 4R :585m
1% 7 PET Ao k4% ) MRI #4569 B i 0 KR A K 5214 Rk, AF B 20 F 66 RAT 4 R T4 369 5B &
MRI GTV, A7 ik 4) @t @& GTV 5 MRI GTV A A sk A0tk , LR o A 453 R A Adk a4 F e, S A X
T kT E Ik FA G PET 5 MRI Rk & KRB IR B i 5 G454 4 &

([ XBIR B & F A S50 4ah s s ot B S 3 AE B RRA K R 4 8 ; Lk HE

[FE42KS] R323.1;,TP391 [SzktRiRAS ] A (32245 ] 1005-202X(2016)03-0222-09

Adaptive region growing method for segmenting target volumes of head and neck cancers
based on PET combined with MRI
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Abstract: Objective To effectively distinguish tumors from edemas and the surrounding normal tissues in the positron
emission computerized tomography (PET) image or magnetic resonance imaging (MRI) image for segmenting gross target
volume (GTV). Methods In the volume of interest containing tumor region in PET image, the voxel with the maximum
standard uptake value (SUV) was chosen as the initial seed of the adaptive region growing (ARG) algorithm. The first stage
ARG was respectively applied on PET images and MRI images. The minimum SUV in the segmented target volume based
on PET images was automatically acquired and combined with the best threshold value of the tumor ARG based on MRI to
determine the growth criterion of the second stage ARG based on both PET and MRI images. The second stage ARG was
carried out to complete the segmentation of combined target volume based on PET and MRI images. Results Compared
with the segmentation results of ARG by independently using PET images or MRI images, the combined GTV segmented
by the proposed method had the highest similarity with the GTV in the MRI image of nasopharyngeal carcinomas
segmented by two experienced radiation oncologists, and achieved higher sensitivity and specificity. Conclusion The
proposed method achieves adaptive high precision segmentation for the GTV of head and neck cancer based on PET
combined with MRI.

Key words: positron emisson computerized tomography; magnetic resonance imaging; image segmentation; adaptive region
growing; segmentation of target volume; head and neck cancer
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Fig.1 Relationship between threshold change and result

of adaptive region growing (ARG)
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Fig.3 Segmentation results of case 1

It showed the segmentation results of a piece of the images series in the experiment. PET was shown in color map, jet. The combined image of

PET and MRI (labeled as PET-MRI) was shown in color map, hot. In PET and MRI image, tumor boundary was labeled by a red line. In PET-

MRI, tumor boundary was labeled by a blue line. The first three rows showed the results respectively segmented by the ARG independently based

on PET information or MRI information, and by the proposed method. The last two rows show the GTV delineated by two experienced doctors,

respectively.
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Fig.4 Segmentation results of case 2

FES 4 B L AR BRI A % HATET XSk R PET 5 MRIER GTV /rEl 1207 ik RISk
B Z RS R I A W ASCR R AE R RR S T PET BHR SR D RE(S B
R B R F N XA KR TR MRIER SRR R E R R T T2



b

$H3M . PET MRI

-229-

a: Case 1

b: Case 2
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Fig.5 Segmentation results in transverse (left), coronal (middle), and sagittal (right) sections
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Tab.1 Performance evaluation (%)

Case 1 Case 2
Method

SEN SPE SIM SEN SPE SIM
GT-1 60.57 99.56 73.62 90.85 95.44 69.49

PET only
GT-2 59.45 99.38 72.02 91.95 95.30 68.68
GT-1 85.81 88.51 59.72 83.63 89.68 48.70

MRI only
GT-2 84.46 88.46 59.54 84.80 89.58 48.06
Proposed GT-1 86.34 98.77 87.20 87.68 98.77 84.53
method GT-2 86.54 98.54 85.49 85.31 98.83 83.87

SEN: Sensitivity; SPE: Specificity; SIM: Similarity
U 2 ) ST T A
#2 SRS Atk BT FH PET MR ) i 82 508 DX A7 £

Tab.2 Parameters for the proposed algorithm

No. T, T, T,
Case 1 0.38 0.85 3.6455 ﬁEB: o
Case 2 0.57 0.80 2.439 8
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