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Abstract: [ Objective] To evaluate the diagnostic value of quantitative diffusion kurtosis imaging (DKI) parameters in
discriminating metastatic from non—metastatic regional lymph nodes in rectal cancer.[Methods] Totally 116 patients who
underwent preoperative DKI scanning and radical rectal cancer surgery without neoadjuvant therapy between January 2015
and August 2016, and 285 lymph nodes, including metastatic lymph nodes (MLNs, n=104) and non—metastatic lymph
nodes (NMLNs, n=181) , were analyzed. The short-axis diameter (S) , apparent diffusion coefficient (ADC) , mean
kurtosis coefficient (MK) , and mean diffusion coefficient (MD) were compared between the two groups, with S=5.5 mm
as a culoff value. Receiver operating characteristic (ROC) curves were ulilized to assess diagnostic efficiency and
determine optimal cutoff values. [ Results] Metastatic lymph nodes exhibited significantly higher S, ADC, and MD values
(P<0.05) , but markedly lower MK values (P<<0.01) compared with non—metastatic lymph nodes. The optimal cutoff
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values for MK [area under the curve (AUC) , sensitivity , specificity] in discriminating metastatic from non—metastatic

lymph nodes were 1.150 (0.634, 80.77%, 45.86% ). Subgroup analysis revealed that when S > 5.5 mm, MK was lower in

metastatic lymph nodes than in non-metastatic nodes (P=0.037) , with optimal cutoff values (AUC, sensitivity,
specificity) of 1.213 (0.604, 87.50%, 36.51%). No significant differences were observed in S, ADC, or MD between the
groups (P>0.05). When S<5.5 mm, metastatic lymph nodes showed higher ADC and MD but lower MK than non—

metastatic nodes (P<<0.05). The optimal cutoff values (AUC, sensitivity, specificity) for MK in this subgroup were 1.108
(0.655, 81.25%, 55.93%). No significant difference in S was observed (P=0.097).[Conclusion] The DKI quantitative

parameter MK can effectively discriminate regional MLNs from NMLNs in rectal cancer. Combining S with MK may further

enhance diagnostic accuracy.

Key words: rectal cancer; lymph nodes; diffusional kurtosis imaging; magnetic resonance imaging; diffusion

weighted imaging
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A 45-year—old female patient with stage Il C (pT4aN2aMO) rectal cancer. A: Choose a regional lymph node for post—processing. S (11.4 mm) was

measured in the widest cross—section of this node. B: A ROl is placed at the widest cross—section (green) on DWI map (b=1 000 s/mm?). C, D, E: The

ROI is copied to ADC map, MD map, and MK map respectively (green), then DKI parameters are estimated (ADC=689 mm?/s, MK=1 085.2, MD=

1 203.2 mm?s). F: Metastatic adenocarcinoma is noted in this LN (red arrow) (hematoxylin—eosin stain, original magnification 40x).
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Fig.1 DKI analyses and parametric measurement of regional lymph nodes in rectal cancer
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Table 1 Repeatability analysis of DWI and DKI quantitative parameter measurements in 285

regional lymph nodes of rectal cancer Median(IQR)
Parameter Reader 1 Reader 2 ICC 95%Cl
ADC(x107mm?s) 1.00(0.32) 1.02(0.30) 0.927 (0.907,0.943)
MK 1.07(0.32) 1.05(0.30) 0.918 (0.897,0.934)
MD(x10”mm?s ) 1.23(0.42) 1.27(0.39) 0.909 (0.885,0.929)

ADC: apparent diffusion coefficient; MK : mean kurtosis; MD: mean diffusivity; IQR; inter—quartile range; ICC: intraclass correlation coef-

ficient;95% CI: 95% confidence interval.

ADC

=
=]
T
=N
=]
T

40}

20 |-

+1.96 5D
i7E

mean
22

-1.96 5D
331

(Reader 1-Reader 2)/
mean value of both readersx100%

(Reader, 1-Reader 2)/
mean value of both readersx100%

2 . L L ! L
0.5 1.0 1.5 2.0 25 A 0.5 1.0

Themean value of Reader | and Reader 2

L
1.5

Themean value of Reader | and Reader 2

MD 801 MK
=
S 60f
+1.96 SD 5? 40
313 P +196 5D
mean g § 20 == 217
23 =] ° mean
~8 0 10
196D w :
357 %E 20= 'gfi
82
ISERsU
§ 60l
£
. . . B " g0k L . L L . LC
2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 25 3.0

Themean value of Reader | and Reader 2

A: Bland-Altman figure of ADC; B: Bland—Altman figure of MD; C:. Bland—Altman figure of MK. ADC: apparent diffusion coefficient; MK: mean

kurtosis; MD: mean diffusivity.
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Fig.2 Bland—Altman plots of DKI parameters measured by two readers
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Table 2 Comparison of size and DKI quantitative parameters between 285 metastatic and non—metastatic lymph nodes

Median(IQR)
Parameter Metastatic LNs(n=104) Non—metastatic LNs(n=181) Z P
S/mm" 6.07(2.68) 4.91(1.77) -6.074 <0.001
ADC(X10”mm?%s)" 1.08(0.28) 0.96(0.32) -3.982 <0.001
MK® 1.01(0.22) 1.12(0.38) -3.768 <0.001
MD(x10”mm?¥s)" 1.28(0.37) 1.21(0.41) -2.429 0.015

S: short-axis diameter; ADC: apparent diffusion coefficient; MK: mean kurtosis; MD: mean diffusivity; IQR: inter—quartile range; ": Data

not conforming to a normal distribution were compared using the two—independent—sample Mann—Whitney U test.

R3 FREEFEEZ(LS=55mm AFRE)HBEFEBKELEDKIEESHLLER

Table 3 Quantitative parameters of metastatic and non—metastatic lymph nodes in different size

(cutoff value S=5.5 mm) (x+s)/ Median(IQR)

Parameter Metastatic LNs (n=104)  Non-metastatic LNs (n=181) Zh P
$>5.5 mm(n=135) (n=72) (n=63)

S/mm" 6.72(2.89) 6.45(1.50) -1.789 0.074

ADC(x10”mm?s)" 1.04(0.29) 0.98(0.26) -1.822 0.069

MK" 1.00(0.23) 1.06(0.43) -2.086 0.037

MD (X107 mm?%/s )" 1.24(0.34) 1.22(0.37) -0.481 0.631
S<5.5 mm(n=150) (n=32) (n=118)

S/mm* 4.69+0.48 4.51+£0.53 -1.671 0.097

ADC (X107 mm?s)* 1.17+0.20 0.99+0.24 —-3.848 <0.001

MK" 1.02(0.15) 1.14(0.36) -2.679 0.007

MD(x10”mm?%s )" 1.44+0.26 1.24+0.34 -3.094 0.002

S: short—axis diameter; ADC: apparent diffusion coefficient; MK: mean kurtosis; MD: mean diffusivity; SD: standard deviation; IQR: in-
ter—quartile range; *: Data conforming to a normal distribution were compared using the two—independent—sample i—test; ": Data not conforming to

a normal distribution were compared using the two—independent—sample Mann—Whitney U test.
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Fig.3 ROC curves of the short—axis diameter of lymph nodes and quantitative parameters of DWI and DKI
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Fig.4 ROC curves of the multiparameter combined
model, short—axis diameter of lymph nodes, and

quantitative parameters of DWI and DKI
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Table 4 ROC analyses of S, DWI and DKI quantitative parameters
Lymph nodes Parameter AUC Cutoff value Sensitivity/% Specificity/%
Total (n=285) S/mm 0.716 5.5 69.23 65.19
ADC(x10”mm?s) 0.642 0.956 75.00 50.28
MK 0.634 1.150 80.77 45.86
MD(x10"mm?*s) 0.586 1.231 61.54 55.80
$>5.5 mm(n=135) MK 0.604 1.213 87.50 36.51
S<5.5 mm(n=150) ADC(x10”mm?%s) 0.731 0.976 90.62 54.24
MK 0.655 1.108 81.25 55.93
MD(x10 mm?/s ) 0.702 1.23 81.25 55.93

S: short-axis diameter; ADC: apparent diffusion coefficient; MK: mean kurtosis; MD: mean diffusivity; AUC: area under the curve.
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