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Abstract

Objective: To analyze the predictive value of multi-slice spiral CT perfusion imaging for the efficacy
of chemoradiotherapy for advanced cervical cancer. Methods: A total of 120 patients with cervical
cancer at stage IIB~IV who were treated in the Second Affiliated Hospital of Zhengzhou University
from January 2021 to June 2022 were selected as the research subjects. The patients had complete
clinical and imaging data. All patients underwent complete concurrent chemoradiotherapy. MRI ex-
aminations were carried out before and after the treatment, and the region of interest (ROI) of the
tumor was delineated. The differences in various perfusion parameters (BV, BF, PS, MTT) of CT le-
sions before and after the treatment in the two groups of patients with cervical cancer were ana-
lyzed, and the receiver operating characteristic (ROC) curve was employed to analyze the predictive
value of each parameter for the efficacy of concurrent chemoradiotherapy. Results: With the effec-
tive advancement of chemoradiotherapy, the BV and BF perfusion parameters of cervical cancer
lesions in the effective group after concurrent chemoradiotherapy were notably lower than those
before treatment. The BV and BF values in the effective group were significantly higher than those
in the ineffective group, and the difference was statistically significant. The higher the BV and BF
values, the more effective the chemoradiotherapy. Conclusion: BV, BF and other parameters based
on CT perfusion imaging have certain predictive value for the efficacy of concurrent chemoradio-
therapy in advanced cervical cancer.
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1. 7

& 2 (cervical cancer) 2K T NRIE A B, 25 = Rt Bci IR R (1], B bR At
¥ (International Federation of Gynecology and Obstetrics, FIGO) 2018 & % #AAN Rl 4 #AR) = iU S, 38
I7 77 W AAHF[2], NB-1IVA S 35008 8 2 2 #E457 K H [ 22 U0 9T (concurrent chemoradiotherapy, CCRT)
1097 77 o BB AT ECE AT AL, CCRT XH&TH & Sitfe & 1677 U E W . A, e =&
HIE . AR AN, P IETE . Bel MRE R R ATIA 36.8%. I R4 N 5.9% [3]. FPHEE
Z 4wl CCRT YT A2, TIsm B TG [4]. H i Ty o, ASE 5 S 3 40 L R R vk
AN AR Z R BRI DL K IR A S AR E 22 5, X CCRT HUBURMEAIF[5]. Bk, 43 #r e 5 i
PR R A A S AR 77 R ISR 1 & AR IR T 7 S SO R B AT B E A . AT A H
CT JEVE UGB 5 4l 500 b SR Ve 797 2%, 30 4 SR AR 2 T B O 1) A 9 B 2 SR 9 ) R it CT
HEVE RUAZ (CT perfusion imaging, CTP), & — Mk &5 &9 kUG 24 Th e 45 S AR AZ B 7 = (R 40 75 ok 42
RS IRTRE 7% B SNE A G SR ERAR, Wit CT #iESH, MALMENHTEN.
CTP EA1E e 5 v Ieeg 58 A R R AR AR B 0038 77, HOEE S 300 R T P00 g 7 S RVP AL 6 97
JSE[6] -
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2. MRSE
2.1. —RRER

IEEUARRE 2021 45 1 A & 2022 4F 6 AR, 0= RHGE 2 60 491 i i B S (O BE 220 S35 Dy %
) B VE NI AT R, “FRER 63 £ 10 ¥, FIGO 4381 A & 3 4 35 . 1B & 2l £ 41
Bl 1B & #i o 44 B Horb 02 B EORAEME LR . W 28 B B B KRR AWML
. KRBT G, BB 83 B, TRl Ess 37 Bl. A B 72 R B b7 i K ia 7 il 72
I AR A .

PINBRE: (1) 1 IRE2 IR S SR 1B~V ) B (2) fEARREZ 5% MRI K& CT #EH %
s () MIiZEE, REFAREMAXPMIRIARIT: (4) WWRTR K CT #EE. MLIREAZ VIR 2%, (5)
TG AVE TR (6) A8 RRAF, XHUIT KBRS B — e . HbiaiE: (1)
NS B RS I R R s s (2) MHORIRIR. AR BRI & KB R (3) R HULIT 16T i F8 ek
TR

22. A%

2.2.1. &5k

TRRTIT 5« B 52 s AUt (intensity modulated radiation therapy, IMRT) 1.5~2.0 Gy/¥k, £ & 5 X,
TR B ) 25 0T (intracavitary brachytherapy, ICR), 6 Gy/Yk/J&, JE2E BT HESIRIT 4, BAKIRE 7=
IR IEARAR . IR A RS OUIN o BOT [F AT T IR, GRS F 7 52 EE(135 mg/m?) + i
H1(50 mg/m?): 3 1. 8 HEKIMIEEZEE, 5 1~3 Rk, #6877 8 M.

222 WERRERE

KA AT : L PFEAEIE VG 7] F-(Siemens) 256 XUEIRNE CT 1. Mar 7k B EE TR &R —/ it
REREK, FBEAIE KB, BB B BUMEMY AT 2 e A 4, TO R SRR AT RIS IEL (N E R
AN R EEEBRA NERIAE . BEEIAE & R S 2 2 ik 4 50 ml e yb iz + 35 ml &k
BN, EESTIEZE 5.0mLfs, 5S EATHEE I, HE K HRRME Y 120kV + 50 mAs. JZ)E K [AIFE SN 5 mm,
Yo 16 cm, 90 s NAL5E ML 32 .

2.3. YEIgHR

CT G A L B il 2 4 UL BRI+ 5 U RN BRI, X 28 MRI R kLS TT
Bl G s RAEATIE:, tHE M 2 FD AT 5 AR DL, #iH% RECISTL.1 (response evaluation cri-
teria in solid tumor) Wi brifE, K 835 43 AR IT A AU (MR 52 222 CR + MRl or 2/ PR) Kb T o R
(BEhwit fE PD AP e g SD), HEMI AN IRIVESTIT 3. X g OS2 H (RO BEATELE CT #EE &
i, BB A BT SR AT B B0 A I e K vE T T S IR & (blood flow, BF). JifEE 2H 2 ifil 45 & (blood
volume, BV). & 4023 °F- 15 [A] (Mean transit time, MTT). 8 20 24 £ 11 123% 2 (permeability Surface, PS)
55 CT HEIESHL
24. Gt Ak

KH SPSS26.0 Guit =8 At #r, THETEERAE £ FRlEZE(X +s)F o, WALHUECR ML A
tAESG s TRECERLR R TRES . S S H02 Wik i 14 R 2388 TAEREAE #1 28 (receiver operating character-

istic curve, ROC) X i £ "~ i #X (area under curve, AUC)ZEAT PP, it 55 AH N 12 Wi AR 1R 80 B2 A S 12k
LWk A : P <0.05 NZEFHA G E L.
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3. &R
3.1. BMEEXYABREZ B—MRIGKRZIR 94T

AW FALGIN 60 il s 300 E 3, SFH4ERY 63£10 %, FIGO 430391 1A 35 il 1B 41 5. 1B 44 51,
Hoh H 2z oAb 17 Bl oA B S 8 L 74 il vh A E S S . 28 BIMI b S
HEH 92 flE# kAT, 28 BIEEMAREMESHELE . G7 A RS TR Z 8K
FREAR WY R 2ER . Wk 1 s,

Table 1. Clinical data of cervical cancer and comparison of clinical characteristics between the effective group and the inef-

fective group
#* 1. ETRIGARERREYES RPAIRKFFELLE

Ji 98 R iE I fF % (n = 120) HRHN =83) TR (n = 37) t1H p {H
FUE (D) 64 £11.5 63.58 +12.16 66.18 + 11.83 0.196 0.721
Jeb 98 5 K A% (mm) 39+18 41+19 39+15 0.063 0.693
FIGO 43 0.058 0.762
A 35 (29%) 27 8
1B 41 (34%) 31 10
B 44 (37%) 25 19
HRZFIb 1.13 0.857
e 17 (14%) 11 6
stk 74 (61.7%) 40 34
1k 28 (23.3%) 32 16

3.2. ETERERSHITEIES CT EISEHEX M

ANE AT 168)7 I BCE SRR CT #EES B K AE BN . VAIT 1 ER AR R4 /N, E3rmg
I, BV. BF %5 CT S H& & TiRI7ar: 8 FJE, W4/ Ng 2 A e, CT #iFEZ% BV. BF
B SR TVRTT Rl . 2953447, 33 P<0.05, BV. BF S ZE R EE G55 L. W#E 2 Fimx.

Table 2. Comparison of CT perfusion parameters before and 1 week and 8 weeks after chemoradiotherapy for cervical cancer
2. BEREBAITRISHEWTT 1 A, 8 B CT #E IS Hxitt

HESH AT R AT t{H p 18
BF {E (mI/100 mg/min) 82.15 +4.36
1 G 98.59 + 10.45 7.250 0.034
8 5 69.96 + 8.15 -6.83 0
BV {#(mI/100 mg) 23.47 +6.19
1 RJE 29.57 +7.86 8.116 0.007
8 AJa 12.43+3.31 -17.957 0
MTT 18 (0.1 s) 14.05 + 3.84
1 RJE 15,75+ 1.73 -0.074 0.830
8 AJa 9.78 £2.35 -0.185 0.759
PS 1t (ml/min/100 g) 22.48 +3.69
1 G 25.37 +2.18 -0.073 0.583
8 5 18.06 + 1.54 1.716 0.694
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3.3. MHITRIGBMERTTH CT #EES B3tk

HRIT AU EVE B4 BEL BV TEIAYT BT B B 8 T-IR T TR, AT 15 BH SR T O s H v B3
SRIRVEIT R 18T A S BT 2 18] BV. BF ST 4504, P<0.05, —FZENEE S
THEE . VRITHTREES B BV BF w1 N TG = 2 AL T T 97 3000 S8 hr . T2 3 AT

Table 3. Differences in perfusion parameters between the effective group and the ineffective group before and 8 weeks after
chemoradiotherapy for cervical cancer

= 3. EOEMTRIRMMNT 8 BEBEMES RMAZ EEISHER

B H (f ;5‘8% (ff‘s% L o It
BF 1E(mI/100 mg/min)
IRITHT 87.94+8.18 82.33+7.64 -2.19 0.002
BT R 69.57 +7.26 78.57 +9.37 1.48 0.009
BV {&(mI/100 g)
YRITHT 27.92 +6.80 23.69 + 7.94 -2.03 0.015
BT R 11.74 £3.01 13.12 +1.56 2.375 0.012
MTT {E(0.15)
YRITHT 14,17 £2.95 13.45 + 2.47 0.071 0.590
BT R 10.85 +3.35 10.01 +2.12 -0.745 0.613
PS & (ml/min/100 g)
YRITHT 23.76 + 3.69 24.56 + 4.78 -2.135 0.874
BT R 2274 +4.16 22.06 +4.59 -0.127 0.725

3.4. BALTTEIEFSH BV, BF ¥ EHERSHAT BB TN E
ROCH £

1.0 = -
‘ ’—‘ —BF
| BV

BEL

0.0 0.2 0.4 06 0.8 1.0
1-$5 570
EERHTAR.
Figure 1. ROC curves for BF and BV values of cervical cancer to predict
the efficacy of concurrent chemoradiotherapy for cervical cancer

& 1. E%z BF. BV EFNEMERE LT AEMA ROC fhk
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T

AR

B R THT CT #EVES 4 BV, BF BURE . R & ROC MiZ 7t WAk 4. & 1. bs7
VR 2 H00) B 200 [R5 TR T o7 2T, A &40 ROC 4k R AR 43734 BV: 0.705 (P <0.05). BF:
0.685 (P < 0.05), ROC HiZk (&l 1)70#rah R iBos B30 CT #EEZH BF. BV (AL T [R5 b 797 Aok
FIF R B 28 A (Area under the curve, AUC)43 724 0.685. 0.705, UK 437 73.8%. 67.8%,
5 S 53 A 75.8%F1 67.4%

Table 4. Sensitivity, specificity, and AUC of BF and BV for predicting response to concurrent chemoradiotherapy in cervical
cancer

%% 4.BF, BV MNESRELMUTAEMNBRE. B34k AUC

KR R E (%) S (%) AUC p i 95%Cl
BV 67.8 67.4 0.705 0.018 0.563~0.829
BF 73.8 75.8 0.685 0.001 0.647~0.794

4. g

BURIRRASET RN S, B8R A R AR Z —, 8% IS 0% A R, I RREIR
ZHEAANBINE, HISBUEEATESH COThRII7]. EEUE MR AR, R T R h
B I E BRIk, AT A ar e A A R A S ORI R A U, T
TEZE VRN T BRI AR, DI, U T N R A S AT G M BRI, R SR R AR B
T E S EHTUR8]. I, YT AR ALY AT R CE A A, AT R R A MO R
FIEAF A TE R, OB M ECE A IRCR 9] A RDR B Ko 27 191 1 28 REAT R 22
WITIRTT » FTHAR IR TT RORVMAAE —E 25 . A0S REor, B AL s S0 B TUs B 3 i
e PRI N e v (4 e A PR AR B SV N, AN T BE B R IL B BUR B AR R, R LR, dm
EE %, HAWREHE B H 5 FEFRLN 63.4%, IEMRTAEA NI 65.3%%K 4475 [10]. i
FEIHIERE, R EDRAR, A 5 LR B R SR A RS, R BURYT RN SR T[], X T
PRI T e 83, MR A SRR S D e AR AT AT B T IR R R S A 08, o R TR AL 797 RL
MV A — € I BUBPE AT PE[12]. 2T ANRLEE RT3 2 SR IE TriE I ElfE 3], X e
e AL T 11 7 R8cEEAT ST JE D EE [ 14]

BEE LR AR BRI R, CT BEE R BORTEMR « L& PRI A2 W K7 RG0F A v AR R P Rk
Iz, FAT WA 5 e e o X S 7 24 SR SRR A VAl AR » 38 7 A ) 5 o A E RS [15] [16]
CT WEVE R AT S WO KU 1 5L,V Goh [17155 % e S 485 B e B I 1 JE o A e 2 BT 4
iR iR, CCRT MUEMEIES 4 BV, BF. PS SZ MW AR TIAIT AT, X WiAERYT o s s A e
HAMRGFOEREM. AUTRGRER, 120 GIES0EEE, 83 FNRITAMH, SHULTHMIL, =
B B % CCRT Y7 1 A, JAIT A AR REE S8 BF. BV, PS Mg = TRyl XA H T
B AP AT R, R AR AR A s, HGUK . RIS, S B0 B4 2 s FE
FIRITIISE, AR S BV, BF 2 FiEEY, 8 MR T ATl HAXY BV, BF HY]
BAS TR T o, Z R EA G2 . Davide Prezzi [18)55 /510 B 45 - ow, Mg BV fE 1]
WAL IR S AR, BV B mE, Wk RA YRR 9T R ILA R, TN H AT SR
Pho X SAH LR 5, A BV [Hils, T RCRES . [F BV EAMEL, Jaime Grutzendler
[19155 W45 SR B 7R, BF {EBRIMOUB R I AR O . Y677 AT BF WAL B SR i, §&
AR A AL A B A B R A A IR, SRR UM TR R A B U . X S AT S A R A
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— B TRAIT T BF AR, SR R I A T R A B R . R, YRITHT CT #EES %L BF.
BV A I AT Jwoxt [F) 20 T8O o B BBURS A AR T A

5. &

LR PR, CT MEME R T R4 Hb 7 2 e J 2 0 AL e A D5, WEVE 24 BF L BV 4580 B 30 A
H R AT T REA TN E, v B R AR BIE R &, BR R FRE, BEE DN B E NIRRT
T7RCTIN A PR AR A KA -

£ E&WA
1655215 R 3L 42 (HN-20201017-010) .

SE
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