W8k 2 CT #it 5 N IR Vol. 28, No.2
2019 %£ 4 A (213-220) CT Theory and Applications Apr., 2019

B, RO, MR, % BEWEARESELR CT BN I]. T BUg 5N, 2019, 28(2): 213-220

doi:10. 15953/ j. 1004-4140. 2019. 28. 02. 07.

HU J, TANG G J, YANG X D, et al. Optimization of the measurement of CT perfusion parameters of rectal carcinoma
recurrence[J]. CT Theory and Applications, 2019, 28(2) : 213-220. doi:10. 15953/ j. 1004-4140. 2019. 28. 02. 07. (in Chinese).

BEEARREAR CT BEISHNEMULAR
VIME T, BN, MEFART, EFE™, W, HAES
1L BRI RIS B R, LR 650032

2. dERUREE — B BB R, JEat 100034
3. W E P EE R 2T BEBEBUN A, JEst 100053

WE: HW: HEEWE Mile's RJGJRME RS RGN CT #EE € &S5RI & J;
e ik BESNAPRERECE B WS E IR )RR EME Mile’s RJEEF 10 4,
Fr A BB AT WAL X CT JEVE g (AP EE A 70mL, X8 10s, H M 1s, i H 60s),
CT HEV 5 AL B TAE ¥ HEAT AR 7 sUB DGR X (ROT) 2) i, 3. E A ROT (24 mm®)
PO CRARZED. X (24mm®) KPP ERIE R, 2RISR AE S H LR (BF), MmARE (BV),
SEHGE R (MTT), REGEFEME (PS) KAHMN BB i ik T/ b1 i i 5 B 2 i 4
fE, RERE S ERET SRS 5%, 10%. 20%. 40% Hl 60% F¥MH. FHIEM A,
XL B S HOEAT UG . CT HEEH R G — BN T W sk 04T CT 519 F g RlvEk, JF
I B 15 USSR kP T . SPSS AR AR AN [ 0 5 R DN R AEAT PR B 7 ZE A A, KRS N
YO 4 RBEATIEA AR A t K30 g5t 10 iR, L 1AV (ER4 64, R4
540 AR 7 MR 22 7oK, Mgk B E AR, B 5% TR, BRE
SE ROT 4 MTT. #4200 5 MTT A1 PS £E R R AL AR 4110 22 55 L4tk 24 & L(P 33 >0. 05)
A, HERAMHEASNE T ER&SEESEIE TN R4 (P <0.05); BRHXNE PS
A (P<0.05), At 7 vL0 5 M R S (E 22 R LG22 X (P ¥ >0.05), HA Ll
YA AR S8 R 5 I 5 B s s B A BRI B E P (r>0.960, P 33 <0.05). &
W AHBAE G vk, ) A I T B P A3 A R SR AR e v B A B R S
AT i B e S B AT U 6 R S R RRIR 1 S BE O W R, Jhd
A B 5% T HIME .

KR WEREGEA, XLIHEL R M, BT

doi:10. 15953/ j. 1004-4140. 2019. 28. 02. 07 HESES: R8I2 SCEKFRERD: A

Fle Mile’s ARJa g B R BUMRHTIN G, w0 e 2R SRR IO, W R8s Jr
TR0 IR R AE o AU SR CT HEE R MR ZHRE R S5 HEAT 25 P Dh e S HUE i
A BT AT TS0 o AR, A o B A HT, #STE IH 0 B B R BB IX. (region
of interest, ROT) L&A A A ANFRIRERL AL, ™ BLRZME & 70 A (R 2 LPE A ] RS A

AW LU A R REE S B v, SR R T R, #E R A E
MiTe”s A #R AT SR v 2 B x4 0 PR 2 P A A

kS HH7: 2019-01-14.
HEWB: ~maNHIEMT (BERA L) (2017FE467 (-136)),



214 CT g 55 N SR 28 %

1 ARSI
11—

TSN DN R AR B A R AT Sk e ke, PRBE i JR i SR W B g Mile’s
ARG G 10 60 CHRYE 760, Lotk 341, 6 40~73 %), RJ5 8~120 H CFHZ 50 N HD,
B a5 AR IEAT CT FEFEHIHE . CT WEE IR 5 — M X T SR A kAT CT 515 N o il
TR, AR A . X T R T KR Y (17~32 AN HD, RO 2 v A s % B
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1.2 CTHERBFIE

FiA MR GE LightSpeed 16 FHRHE CT ek CT EFEAIH: 7 sn kAl il B st 14
4 5%, )5 5 mm, JLE 55 2 om AT HLEAEE A R AR & 7 B0 LE IR T 5IR 72 (300 mgI/mL)),
S T0mL, DL 6mL/s WFEN, ZENT 10 s JABREEFR (M s, HHTE 60 s).
SRR L CT B UG A B AR A EAT AL B, Ash A i (blood flow, BF), L%
H (blood volume, BV), “F34il i I+ [A] (mean transit time, MTT), 3 Mi#Hi%E M4 (permeability
surface, PS) DRIl KEH A bbbl g B2, EATANR 7 2 ROT 2) . [ 5 1A ROT
(24mm), i CARZ), AIX (24mm®), PREIEGR (B 1), AT B BT H Y A 10
38 (BF, BV, MIT, PS).

(a) [f5E ROT (b) #5

(c) X (d) gtk
Bl 1 HERTREORE AR X ROT JBUE ik

Fig.1 ROI placed ways of solid mass anterior to the sacrum
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(d) i 40% FHMH (e) i 60% “FIMH

(g) i 10% 54 & (h) i 20% 234 lE (1) e 40% ARl (§) Fei 60% 4y A&
K2 BTSRRI E S8 5% 10%. 20%. 40% . 60% “FI5{H

Fig.2 The mean value of the highest 5%, 10%, 20%, 40% and 60% of perfusion
parameters of mass anterior to the sacrum acquired by histogram tool
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Table 1 The value of perfusion parameters
BF/[mL/ (100g * min) ] BV/ (mL/100g) MTT/s PS/[mL/ (100g * min) ]
WL kA
"HRAN R4l "RAN IR AL "RA PRI AL "R IR Al
¥ 38.07 9.64 4.70 1.06 8.59 7. 40 27.60 11.56
[l 52 ROT .
IR 19. 45 6. 44 2.57 0. 90 3.65 2.27 12.10 10. 40
. ¥ 61.71 21.50 6. 90 2.86 19. 72 13.01 38.83 21.17
IR 19. 35 17.12 3.31 1.69 7.69 2.83 10. 87 17.12
i Bl 54. 83 20. 51 5. 64 2.46 15. 14 10. 20 36. 66 13. 42
X
b FrifE %= 17.56 17.89 1.95 1.55 3.08 3.37 12.22 10. 00
I 27.70 10. 28 3.16 0.99 9.38 6.23 21.80 10. 88
Jih B g fA s
AR (D= 11.83 3.28 1. 30 0. 40 1.72 0.83 9.67 4,22
B 81.43 30.75 8.95 3.26 26.25 19.71 52.87 26. 90
i 5% RN
e o7 bR 32. 26 8.35 3.00 1.30 3.21 3.91 19.27 6.12
Bl 69. 46 26. 54 7.70 2.82 24.73 16.98 47. 34 23. 40
B 10% s
i bRz 29. 33 6. 64 2.75 1.11 3.97 3.79 17.78 6. 40
Bl 57.47 21.61 6. 41 2.33 21.67 13.90 41.23 20. 32
B 20% s
B bRz 25.00 5.72 2. 46 0.92 4.50 3.34 16. 00 6.03
Bl 45. 24 16. 42 5.17 1.73 16. 80 10. 19 34. 06 16. 89
B 40% s
S AR bRz 19.90 4.51 2.05 0.71 3.73 2.07 13.74 5.57
By 37.88 13. 86 4.36 1.40 13.29 8. 40 29. 09 14. 58
515 60% o
R 16. 68 3.99 1.79 0.58 2.86 1.37 12.23 5.18
£ 2 WEFSHETE IR A SRR
Table 2 Correlation of perfusion parameters between the first and second measurements
iéij\: Sy o = 3 3 3 Sy L ey ELpy ELpy ISh=n ISh=n
sy JuHEE BEROT A B MR 5% M 10%  WM20%  Bi40%  HE60%
HXZE 0.936 0. 782 0.883 0. 998 0. 983 0. 989 0. 995 0. 996 0. 998
BF
0. 000 0. 004 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
MXFRE  0.968 0.879 0. 750 0. 998 0. 996 0. 997 0. 999 0.998 0. 998
BV
0. 000 0. 000 0. 008 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
HXRRE 0.722 0. 256 0.923 0. 986 0. 994 0. 989 0.979 0. 991 0. 963
MTT
0.012 0. 448 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
HXZRE 0.733 0.912 0. 982 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
PS
0.010 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
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= S RF = fEHBr = SEHY = ERERY

P=0.008 P=0.004
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P=0.009
50 P=0.019
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Fig.3 Comparison of all the perfusion parameters between recurrence group
and scar group by each method
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Optimization of the Measurement of CT Perfusion
Parameters of Rectal Carcinoma Recurrence

HU Juan'?, TANG Guangjian?, YANG Xuedong?®®,
WANG Xiaoying®’, LIU Jing?, GUO Xiaochao®

1.Medical Imaging Department, The First Affiliated Hospital of Kunming
Medical University, Kunming 650032, China

2.Department of Radiology, Peking University First Hospital, Beijing 100034, China

3.Department of Radiology, Guang’anmen Hospital, China Academy of Chinese
Medical Sciences, Beijing 100053, China

Abstract: Objective: To optimize measurement of CT quantitative perfusion parameters for local recurrence and
postoperative scar of rectal carcinoma. Method: Ten consecutive rectal carcinoma patients who had undergone
Mile's operation were recruited. They were suspected recurrence of cancer because of symptom or review
examination. A cine-mode CT perfusion acquisition was performed covering each lesion. The acquisition started
10s after intravenous injection of contrast material (70 mL) and lasted 60 s. On a perfusion dedicated workstation,
regions of interest (ROI) were placed in different ways which contained fixed ROI (24 mm?), hot spot (single
voxel), hot zone (24 mm?) and whole mass. Blood flows (BF), blood volume (BV), mean transit time (MTT) and
permeability-surface product (PS) were calculated. Perfusion functional maps were obtained. With the
cross-section histogram tool of workstation, the mean value of the highest 5%, 10%, 20%, 40% and 60% of BF,
BV, MTT and PS were acquired respectively. All the parameters were measured twice separated by two weeks.
All patients with 11 masses received CT guided needle biopsy within one week. Long-term follow-up confirmed
the character further. All the perfusion parameters by each method were compared by One-Way ANOVA and two
times measurements were compared by Paired-Samples t Test. Results: There were ten patients and 11
lesions(recurrence group: n=6; scar group: n =5). Perfusion parameters varied obviously of different ways of
measurement. The lowest value was acquired by whole mass measurement, while the highest value was acquired
by the highest 5% measurement. BF, BV, MTT and PS of recurrence group were higher compared with scar group
(P <0.05) except the MTT using fixed ROl measurement, MTT and PS using hot spot measurement (P > 0.05).
There was no statistical difference of perfusion parameters between the first and second measurements (P > 0.05)
except PS using hot zone (P <0.05). And the whole mass and highest ratio perfusion parameters were more stable
(r>0.963, P <0.05). Conclusion: Compared with conventional measurement, the highest ratio perfusion value
obtained by the cross-section histogram tool is more useful, objective and stable for differentiation of local
recurrence and postoperative scar of rectal carcinoma. The recommendatory ratio was the highest 5%.

Keywords: tomography; X-ray computed; perfusion imaging; rectal neoplasms; histogram
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