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Abstract

Objective: CT based radiomics features combined with CT image features to establish radio-
micsnomogram and verify its discriminant effectiveness between <4 cm clear cell renal cell car-
cinoma and renal angiomyolipoma without visible fat (AML.wovf). Methods: 149 patients with
ccRCC (n = 102) and AML.wovf (n = 47) were retrospectively analyzed. The imaging group cha-
racteristics were extracted from the CT images of the corticomedullary, parenchymal and ex-
cretory phases, and the radiomic score (Radscore) was calculated. Evaluating CT features and
general clinical factors to establish image feature model. Combined with Radscore and indepen-
dent image features, the radiomics nomogram was drawn, and the nomogram was evaluated
from the aspects of fitting, discrimination efficiency and clinical practicability. Results: Radiomics-
nomogram (area under curve (AUC), 0.979; 95% confidence interval (CI), 0.962~0.996) showed bet-
ter discrimination efficiency compared with the radiomics features (AUC, 0.972; 95%(ClI, 0.949~0.994)
and image features (AUC, 0.933; 95%CI, 0.897~0.970). The decision curve analysis showed that the
clinical practicability of nomogram was better than that of radiomics features and CT image fea-
tures model. Conclusion: CT based radiomics nomogram is a non-invasive preoperative prediction
tool, which shows good prediction effect in distinguishing AML.wovf and ccRCC, which may help cli-
nicians to formulate accurate treatment plans.
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Figure 1. (a) The patient, female, 44 years old, has AML in the right kidney (white arrow). The density of tumor on non-
contrast enhanced scan is slightly higher than that of normal renal parenchyma; (b) The patient, male, 45 years old, has left
renal AML, and the tumor has split sign (black dotted line and white arrow) in the renal parenchyma; (c) The patient, female,
54 years old, has left renal AML, and the beer overflow sign (black arrow) can be seen at the junction of the tumor and the
renal capsule; (d) The patient was a 53-year-old male with left kidney ccRCC. The pseudocapsule sign (white arrow) was
seen at the margin of the tumor in the corticomedullary stage
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Figure 2. (a) Tumor segmentation on axial images; (b) Three-dimensional volume reconstruction
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3. &R
3.1. BRFERE

ccRCC A1 AML.wovf ZHIE EbE W32 1. 45 R B R FAEERE. [ABEAER. BERE. Ml b
A SEES AR 2 5 BAT Giit 24 (P $41<0.05). AML.wovf 32 B35, 24 B 2400 FIRH s H A0
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Table 1. ccRCC and AML.wovf intergroup comparison
& 1. ccRCC #1 AML.wovf 4B [E] b4

P B Y
ccRCC (n =102) AML.wovf (n = 47) Ait(n = 149) P
PE5I 0.002
5B 72 (70.6%) 21 (44.7%) 93 (62.4%)
e 30 (29.4%) 26 (55.3%) 56 (37.6%)
SE P4 (years) 56.16 + 12.45 49.64 +9.89 0.002
REEIE <0.001
= 37 (36.3%) 45 (95.7%) 82 (55.0%)
% 65 (63.7%) 2 (4.3%) 67 (45.0%)
TRALIEATE 5 <0.001
= 55 (53.9%) 6 (12.8%) 61 (40.9%)
% 47 (46.1%) 41 (87.2%) 88 (59.1%)
BRI 0.001
2 47 (46.1%) 35 (74.5%) 82 (55.0%)
% 55 (53.9%) 12 (25.5%) 67 (45.0%)
NELTP i LR AAE <0.001
2 20 (19.6%) 26 (55.3%) 46 (30.9%)
i 82 (80.4%) 21 (44.7%) 103 (69.1%)

3.2. RBEBFINEEREIIMEIE(LE 3)

SEEAEES S YRR, CT RS AN Rad PP il e G A B Kl . BIAJ#24: Ln(P/1 - P) = 1.1352 — 1.9845
x Radscore — 1.0706 x “F/m% 5 + 0.5496 x R EUEAER — 0.3087 x MU tHiE — 0.1258 x BERLE +
0.2733 x 4E#% +0.1015 x 5. Hosmer-Lemeshow L4t A 36 2 7 £ 40 i+ 2 (P = 0.948), KL
RURAw B AU
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Figure 3. Radiomics nomogram
3. EREFTLE
Table 2. Discriminant effectiveness of radiomics nomogram, radiomics features and image features model
i 2. HBEFHNEE., HREZFHEMEBRIF TR LRI EE
R AUC (95%Cl) TR R 5 HER L
AR 52 0.979 (0.962~0.996) 0.92 0.94 0.93
AR AL 0.972 (0.949~0.994) 0.89 0.94 0.91
HEE USRSt 0.933 (0.897~0.970) 0.80 0.87 0.83
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Figure 4. ROC curves of radiomics nomogram (a) and radiomics features (b)
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Figure 5. Radiomics nomogram score for each patient. The red bar represents the score of the ccRCC patient,
while the blue bar represents the score of the AML.wovf patient
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Figure 6. Decision curve analysis, (a) Radiomics nomogram; (b) Radiomics
features; (c) Image features model. The vertical axis represents the net benefit,
and the horizontal axis represents the threshold probability
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(AUC, 0.972; 95%Cl, 0.949~0.994) X FI{E 45 1E R AL (AUC, 0.933; 95%ClI, 0.897~0.970). #5K #h £k /0 #r i
28 VR D PR 52 FE A T 52 18 A S R A A0 R AR A A Y

CT MES A BT %5 ccRCC Hl AML.wovf. A % E AN IEAE 52 B IE R s bR & 9], JuHe
S B % AN [10], Yang SE[11] 1B T 132 ' e &3 1) CT =i Mg, RIBERUE., ~F4H g
JE B B 0 2% PR 215840 A CT P L e840 I R I BE % [X 4 ccRCC F1 AML.wovf, Kim %5[12]
S [ABE 44 602 7(n = 49)F1 RCC (n = 553)f CT EI%, K BB ZHAE AR HAEA B T %51 RCC
AT AML.wovf (AUC fE 435l 0.871. 0.943, &kt 0.55. 0.61, FER:fEy 0.82. 0.97), XEAICHIL,
R,

ST V2 253 e T AR 452 % ) RCC AT AML.wovf i #F 8. Yang Z5[13] PR = 11458 CT
B P R B K2 A E] 2DROI, HHREUG AR A 22, 8 2 A HLES 25 ST BT 20 T 38 0F , I RCC
5 AML.wovf % 50 BEfe L 2E 22 ST “SVM + t-score” Fl “SVM + relief” (AUC 115 0.9, £
JEE 15y 0.83, 5 5 43 54 0.78 A1 0.82) . Hodgdon Z5[141HF & 1 CT SCHiAE AL, DU S FF i & HL(SVM)
SPREE CT FHEE EIX 4 16 4~ AMLs.wovf #1 84 4~ RCC, 4553 AUC 4 0.89. Ma Z[15]74H 54
CT HrALL, CT B4R &%k, CT ZWAACTHAM + RBERY + SER) G4
FFAER) AUC S 0.988. Nie Z5[16]FF &K FIIE T 58 412451 2k B A T4 ) AML.wovf 53Jii ccRCC, 9N
T 36 #5l AML.wovf £l 63 i3] i ccRCC, M35 CT S & HIAISL 1] 3D 25 #H RO HH R I, 5% AUC
{E2 0.896, HBURKE Iy )2 4354 0.96 F1 0.77
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