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[ Abstract ] Objective: To investigate the value of diffusion kurtosis imaging (DKI) combined with peripheral blood inflammatory
markers in predicting the pathological grading of clear cell renal cell carcinoma (ccRCC). Methods: The clinical, imaging and
pathological data of patients with ccRCC confirmed by pathology from January 2023 to October 2024 were retrospectively enrolled.
According to World Health Organization (WHO) International Society of Urological Pathology (ISUP) pathological grading, patients
were divided into low-grade group (G1+G2) and high-grade group (G3+G4). The differences in clinical data, DKI parameters and
inflammatory markers were compared. Using binary logistic regression analysis to determine independent predictive factors for high
pathological grading of ccRCC. To analyze the diagnostic efficacy of single parameter and combined parameter model in predicting
pathological grading of ccRCC by receiver operating characteristic (ROC) curve. To analyze the correlation between DKI parameters,
inflammatory markers and pathological grading, Ki-67 proliferation index by Spearman analysis. Results: A total of 64 patients with
c¢cRCC were included, with 26 in the high-grade group and 38 in the low-grade group. Mean kurtosis (MK) value, systemic immune
inflammation index (SII), platelet to lymphocyte ratio (PLR), neutrophil to lymphocyte ratio (NLR) and Ki-67 proliferation index
in the high-grade group were higher than those in the low-grade group (P<<0.05), while mean diffusion (MD) value was lower than
that in the low-grade group (P<<0.05). MK, MD value and SII were independently predictive factors for high pathological grading of
ccRCC. The area under curve (AUC) values of MK, MD, SII, DKI combined parameters (MK+MD) and DKI parameters combined
with inflammatory markers (MK+MD+SII) for predicting the pathological grading of ccRCC were 0.913, 0.880, 0.822, 0.936,
and 0.951. MK value, SII had a positive correlation with pathological grading (=0.754, 0.517, P<<0.01), while MD value had a
negative correlation with pathological grading (r=—0.609, P<<0.01). MK value, SII had a positive correlation with Ki-67 proliferation
index (7=0.630, 0.431, P<<0.01), while MD value had a negative correlation with Ki-67 proliferation index (r=-0.362, P<<0.01).
Conclusion: DKI and peripheral blood inflammatory markers are helpful for preoperative assessment of the pathological grading of
c¢cRCC. The combination of the two can significantly improve the efficacy of differential diagnosis.

[ Key words ] Kidney neoplasm; Clear cell renal cell carcinoma; Magnetic resonance imaging; diffusion kurtosis imaging;

Pathological grade; Inflammation
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Tab.1 Scanning parameters of each sequence

Hitir s TR/ms TE/ms g/ poaxn JZJE/mm J2 8] /mm
B2 T1W mDixon 3.7 1.32 400 mm x 350 mm 252 x 248 4 -2
SR T2WI 3000 78 380 mm x 380 mm 280 x 280 5 1
SEARNT2WI 849 80 380 mm x 380 mm 240 x 211 5 1
3 DKI 3000 76 376 mm x 376 mm 128 x 126 4 0.4

TR: HEEm}E (repetition time ) ; TE: [IJHTE] (echo time) ; T2WI: T2hIAUN % ( T2-weighted imaging )

1.3 E&oH
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EAf ( platelet to lymphocyte ratio, PLR) ;
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Fig.1 Research design flowchart
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Tab.2 Comparison

of the general clinical data

Xtsin (%)

"

415 %k AR o BMI/ (kg'm™) CEA/ (ng'mL™")
B Lt

[=ESlE 26 60.42 +7.30 18 (69.23) 8 (30.77) 2622 +1.37 221+0.73

fiRgma 38 58.55 +7.84 27 (71.05) 11 (28.95) 25.95+ 1.33 2.03£1.15

Giilht 1=0.964 7=0.025 =0.783 =0.716

PlE 0.339 0.876 0.437 0.477




(HBBERE) 20255534556 639

®3 ARFREFDEOKISH .. RERIRIREFIEIRILER
Tab.3 Comparison of DKI parameters, inflammatory and pathological indicators in different pathological grades

Tks BM (P,q, Pi)

28 [SE S g mAL Geiti Pl
MD x 10°/ (mm*s™) 2.29+0.10 2.46+0.09 =-6.809 0.000
MK 0.86+0.11 0.64 +0.09 =8.818 0.000
SII 772.54 (612.81, 1050.64) 505.77 (387.97, 646.56) U=-4.347 0.000
PLR 148.18 (113.05, 180.49) 114.53 (90.19, 143.80) U=-2.966 0.003
NLR 2.99 (2.58, 3.70) 245 (1.89, 3.12) U=-2.884 0.004
LMR 4.89 (4.12, 5.86) 526 (4.64, 6.64) U=-1.798 0.072
Ki-67/% 15 (8.75, 20) 5(4.25, 15) U=-3.275 0.001

B2 ABWHO ISUP 2ZccRCCEEMRIE %
Fig.2 MRI images of the right kidney in a patient with WHO/ISUP grade 2 ccRCC
B, bk, 584, A: TIWI; B: T2WI; C: MKWEE; D: MDIUEE ., MKIE 40.69; MDIE 42.43 x 107 mm’/s.

B3 H'BWHO/ISUP 3%ccRCCEEMRIE %
Fig.3 MRI images of the right kidney in a patient with WHO/ISUP Grade 3 ccRCC
mH, B, 67%. A TIWI; B: T2WI; C: MKfh#[E; D: MDIAEIE . MKIH40.91; MDfH%2.29 x 107 mm’/s.

2.3 DKIB#FKEIEIRTMcCRCCREFERER  BKEZS4 (MK+MD ) KDKIZE A RAETE iR
B AE ( MK+MD+SII ) #AticcRCCHFHE #4324 (1 AUC

Z [N Klogisticlnl 3 43#7 i/~ , MK, MD{EAI 3 °50.913, 0.880. 0.822. 0.936/20.951,
SIHZccRCCERHAA 2 i T %, MK DeLongha B i, DKIS AR G A AEFS bR IKi2 B
(OR=1.124, 95% CI 1.041~1.214, P=0.003) , BER TMD. SIHE—Z4, BEATH 0 A U
MD ( OR=0.915, 95% CI 0.839~0.998, (92.3% ) FIEEREE (97.4% ) , 5MK. DKIHEE
P=0.045) , SII (OR=1.011, 95% CI  &Z% (MK+MD) HILAUCZ RS i1 &
1.000~1.022, P=0.046) . MK, MD, SII. DKI (%4, K4) .

R4 BBSYMESSHYBSEETNCCRCCRIEZE N K MIRE

Tab.4 Diagnostic efficacy of single-parameter and multi-parameter combined models in predicting the pathological grade of ccRCC

ZH AUC (95% CI) I RIPIE/%  FEREE /% P85 DeLongh& %

MK 0.913 (0.835~0.990 ) 0.70 88.5 89.5 0.780  Z=1.456, P=0.145
MD 0.880 (0.792~0.968)  2.40x 10 mm?/s 88.5 76.3 0.648  7=2.495, P=0.013
Sl 0.822 (0.722~0.922) 519.49 96.2 553 0515  7=2.497, P=0.013
DKIf A Z4 (MK+MD ) 0.936 (0.862~1.000) — 84.6 97.4 0.820  7=1239, P=0215

DKIZHUK & JAE TR b

( MK+MD-+SII ) 0.951 (0.890~1.000 ) — 92.3 97.4 0.897 —
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Fig.4 ROC curves of single-parameter and multi-parameter

combined models in predicting the pathological grades of ccRCC
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