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Abstract: Objective: To investigate the value of computed tomography-based extracellular volume fraction (ECV) for preoperative
evaluation of WHO/ISUP pathologic grading of clear cell renal cell carcinoma (ccRCC). Methods: Seventy-two patients with ccRCC
who underwent postoperative histological confirmation were retrospectively enrolled. All patients underwent preoperative CT scanning
of the abdomen and three-phase enhancement scanning according to the WHO/ISUP grading. Grades I and II were categorized as the
low-grade group (48 patients) and grades III and IV were categorized as the high-grade group (19 patients). General clinical data of the
two groups were collected, and quantitative parameters, including delayed aortic net value added (AHU,,,, ), delayed tumor net value
added (AHU,,,,,)and ECV, were measured and compared, and the diagnostic efficacy of ECV in the pathological grading of ccRCC was
evaluated by plotting the ROC curve. Results: The AHU,,,,, and ECV of ¢ccRCC in low-grade group were significantly higher than
those in high-grade group (P<0.05). The ROC curves demonstrated that the efficiency of ECV in evaluating WHO/ISUP low-grade
ccRCC (AUC: 0.834) was higher than that of AHU,,,(AUC:0.725). Conclusion: CT-based ECV is valuable for the preoperative
evaluation of ccRCC pathological grade.

Keywords: computed tomography; extracellular volume fraction; clear cell renal cell carcinoma; WHO/ISUP classification
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CT HlLEX GE Optima540 16 F CT HL47 I8 48K 49 M2
SR . A A~ 6h HEAT A, FAT
30min Y HAIE/K 500ml 247 FGTEH B iR L2
E N FAfESH: BRI 120kV, BFH
WA 100 ~260mA, 2 A E R Smm,

W2HE 0.6, HEZE Imm, A 0.8mm, HY5RITH
SR FH v He V3 5 48 K JE B 2R 6) B ) 4 B 80 ~
100ml (1.2ml/kg) [n] [T bk B BT TN, B e
WIEH 320mgl/mL, JFEAGH 2.5 ~3.5ml/s, {FHITF
G I M 0 T2 T R = S Bk CT fH, 34 100HU
BI{H 5 5~ 10s. 45~50s. 160s 43 75 HEAT 3l fik 39
FRKIT . IR

1.3 REHR

AHFCR EBERT T, A i B A5
PERMR S RGP, BRI BRI AL BT 58
FR A [F] £ B S 8 40 9 A A R 52155 O A
LW T ccRCC 024 4 9%, il 1. 11,
I, IVE, F¥s T TR RgoN 4L, T IV
N A = O A
14 EgominiiEuE

P o7 1] AT B W R — 37 v 4 % 2 v BRI AEAS
FUR B> RN IG OO T 23 AT Bl I, B3
H A e bRt o RN BEUL IR e 5 K2 THT,  E
FE IR S 5 A e I Ak X3 A% ) )22 v 1 = 50 ik P g o [59]
JE« MR JE B 3 X (Region Of Interest, ROD,
SR 5 S ROIJBUE 78~ 43 A [R] X 35, ROI K/h—
o MM CT (. MR ROI ‘) ] N 2238 TT g
WEBIIZEASIRAE . . 54k sk I 25 S A
fHIX 3. [ E BNk ROT 2 1] i 556 T 14 J5E 1 5 B |
P AEX I, TR BRI kS (AHU 400
FEIR R 1 3894 (AHU ) A1 ECV

AHU,,,, = = 3l ik 2E 38 #] CT 15— 8)) bk 7 F1
CT{H; AHU,,, =M% iR ] CT (-8 1 H
CT {E’ [7-8]

ECV (%) = (1-HCT) x (AHU,,./AHU,,.) *
100% . "

1.5 SiESHh
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DAL (%) o, AT RITRR: . 2 S AUE 5Tk
ITIES SRR, fFa8 U xxs £, 17WALL
FEA th e, AP M (QL, Q3) %ox, 17
Mann-Whitney U £ 5% . 4 P <0.05 ¥4 2 7 A 4
R e R G R SRR 52 AR
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ROC g4 B 5or, ECV M2 kiakfie (AUC:
0.834, 95% CI: 0.700 ~0.968, REJE: 91.67%,
K. 73.68%, P=0.000), ¥ TAHU,. o
RZEWAE 3. MR ROC #h4 W14 3.
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ccRCC ) WHO/ISUP ¥ B 43 2 L5 [ Jpg 42 28 1
MRS e A E R . TR DA Y, R ARG T
i ccRCC (1955 BE 73 2 A5 4 B K IR R R o LAAEHF

F 2 MR AE AR B 5 L7y BT ccRCC itk B 2
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Table 1 Comparison of general data of high and low grade ccRCC

AR RN 1531
R ELS 2 () HCT (%)
H A 5 %
K (n=53) 12 36 18 30 58.50 (51.00, 71.75) 36.38 £4.71
HZON (n=19) 8 11 11 8 63.00 (55.00, 71.00) 35.93+6.27
P HZAL 1.902 2.306 -0.787 0.320
P1{H 0.168 0.129 0.432 0.750
W AR R IR SRR AT 1 T A AR DI AR s K ARG I R1 S At i 6 185 6 B8 VA ok etk
F£2 ARG ccRCC & BSET L
Table 2 Comparison of quantitative parameters between high- and low-grade ccRCCs
WREL TR AHU,,,, (HU) AHU,,,, (HU) ECV (%)

%425 (n = 53) 73.35+ 18.18 64.90 (54.18, 79.25) 58.94 (53.94,64.39)

U (n=19) 76.77 + 16.61 46.70 (42.90, 65.90) 41.68 (40.87,46.92)

(WA -0.710 -2.852 —4.243

P 0.480 0.004 <0.001

T AHU,: SERMIEZIIKFNE: AHU,,,: SRR ECV: MMAMERUNH.

(a) (b) (c) (d

7E: a-b B 4 WHO/ISUP I 4% ccRCC 1) F 1 & 3 I8 3] CT B 1%, il & +F 5% T £5 AHU,,.. A4 110.3 HU, AHU,,.. N
125.8 HU, ECV 4 74.13%:; c-d |82 WHO/ISUP I112% ccRCC K -4 M JEiR 1) CT B%, 5T 3 AHU o N
66.9 HU, AHU,,. A4 443 HU, ECV 4 41.32%.

K1 . K900 ccRCC BTN CT KE MoE 24N 5l
Fig.1 CT Images and Quantitative Parameters of Patients with high and low grade ccRCC
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MAEFYEAD, TEAATN],  iRs o £l /NESRBE

2 s ARG ccRCC R )5 1L ]
Fig.2 Pathology of patients with high- and low-grade ccRCC

%3 AHU,,, & ECV £t WHO/ISUP 14 ccRCC (¥ ik 44T
Table 3 Efficacy of AHU,,,, and ECV in diagnosing WHO/ISUP low-grade ccRCC
Ei=e AUC (95%CD) R % 5% LB P A
AHU,,,, (HU) 0.725 (0.575 ~ 0.875) 63.16 49.70 0.004
ECV (%) 0.834 (0.700 ~ 0.968) 73.68 4433 0.000
T AHU,: FERWIFBIIEE: AHU,,.: JERHIMNRSE(E: BCV: 41N ERUM 4.
10 ROOE RIZWIN T4 (AUC:0.725), ECV B i
_Fri:;ﬁr__ (AUC:0.834), HAR4Hitm T
0sl . ECV 0] 1 24 & 4k 40 Jfd 4b 2k 5T Cextra cellular
— matrix, ECM) [ #2245 b5, HBIESE 535K ECM
o 0T J gE R — SR . ECM R B 28 7 g i 2B Ko
g I FERE R, UM 8 (MVD). ZF4E (LR
“ — SHUmor SRS (R KON B4 A VAT, MVD
l — s (0810 B 2T 4 AL R BE S 550 ECV K4 3948
FARGIEIR YIS, ML P AP A A A R B R 285 AN
0 . . . . W7 A2 H J5 53 A a2k AN AR EIRAS I AR Y
002 s 06 o810 ECV (M AR MR ECM.

3 AHU,.. M ECV 2 i WHO/ISUP & 2 41|
ccRCC ] ROC £k

Fig.3 ROC curve of AHU,,, and ECV for diagnosis
of WHO/ISUP low-grade ccRCC
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