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Abstract

Objective: To investigate the clinical value of quantitative parameters of dual-layer spectral detector
CT in differential diagnosis of benign and malignant localized colorectal wall thickening. Methods: A
retrospective analysis of 65 patients with “localized colorectal wall thickening (thickness > 5 mm,
length < 5 mm)” who received spectral CT enhanced abdominal scanning in the Affiliated Hospital of
Yangzhou University from January 2024 to July 2024 and underwent colonoscopy within 1 month was
performed. According to the results of colonoscopy, they were divided into malignant group (n = 42)
and benign group (n = 23). Clinical characteristics included in the analysis included age, sex, and
symptoms. Conventional CT features included lesion location and intestinal wall thickness. lodine
concentration (IC), standardized IC (NIC), effective atomic number (Zer), standardized Zes (NZefr), arte-
rial enhancement fraction (AEF), and slope of 40 to 100 keV spectral curve (Anu) were measured and
calculated for the arterial phase (AP) and venous phase (VP) of spectral CT. SPSS 27.0 software was
used for statistical analysis. Independent sample t test was used to compare the differences between
groups for measurement data conforming to normal distribution, and Mann-Whitney U test was used
to compare the differences between groups for measurement data not conforming to normal distri-
bution. x? test was used to compare the difference of counting data between groups. The receiver op-
erating characteristic (ROC) curve was used to calculate the parameters to evaluate the efficacy of lo-
cal intestinal wall thickening. Parameters with area under the curve (AUC) > 0.75 were selected to
establish joint parameters by binary logistic regression, and their efficiency was evaluated. Results:
The IC, NIC, Zesr, NZesr and Avp of AP and VP in malignant group were significantly higher than those in
benign group (p < 0.05), and the AEF in benign group was higher than that in malignant group (p <
0.05). There was no significant difference in other parameters (all p > 0.05). ROC curve showed that
IC, NIC, Zef, NZess and Anu in VP showed high diagnostic performance, with area under ROC curve (AUC)
values of 0.764, 0.812, 0.757, 0.761 and 0.761, respectively. The 5 parameters with AUC > 0.75 were
combined with the AUC value of 0.867, the sensitivity of 88.10%, and the specificity of 78.26%. Con-
clusion: The quantitative parameters of dual-layer spectral detector CT have good application value
in distinguishing benign and malignant localized colorectal wall thickening, and the combination of
multiple parameters can improve the diagnostic efficiency.
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1. 518

i3 3 ) (lbowel wall thickening, BWT) & &0 HL T T+ ML Z 494 (computed tomography, CT)f& £ 1
WA —, HAr B T 4O PE I (inflammatory bowel disease, IBD). it 5% fi 83 25 K] 2 Fr £,
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IRERANA R 25 i AR A SR AN SR B[ 1] [2] 0 T 558 25 A7 HoAt w] 5 3 BOR ALK I R0 , ELFE AL | o0 38
B LR A AEAMICEE (A e, 0] R R AR 5 K oA G 1) BE JE 38 N [3] . 7E4S B EER JE G S, BE AR
T A TE N B — PR A . AT, BT R AN — g R A )RR VAT 32 N Bk A
WEAN, A B At TGV YA g B R Vi R R AT b e #2 [4]

XUZFRM 88 1 CT (dual-layer spectral detector computed tomography, DLSCT)f& — i B X fE & CT
(DECT)HiAR, "B A HXUZ BRI S5 Fele = e = AR Re EHUR IFAE 2 ARG, S&5iE5E CT ML,
DLSCT 25-& s i oA AR+ R BUE 5 e B i, 7T DURBOAS R ZH 28R I, S v A2 nl A Ak, Rl
BN, SEARKIRE S FIE[S]. DLSCT 1E4S E e o BAFN I (0 45 54 7% U7 1 B A B 20 A [6]-[8] -
SRR DA R TR G CT X Jm BR 1 i B 1 )2 1) R R PEHEAT B VAl AW 90 H 2 R XU
TR G CT BHIAHRSEON 50 R BRI A B b )5 R St B4 18

2. #IRE
2.1 BEEN

[ PE > T 2024 45 1 F 38 2024 4 7 F AR R T M i B2 B SUZ PRI 38 63 CT _RdbAT T g0
PRI 45 B R R B A IG R TR . GINbRitE: © 6 > 18 %; @ DLSCT H#ffini)s 1 MH
WATS B A . HEbbriE: O DLSCT B2 FAR; @ GIFHAEMMNE: © CT KEmES
FEEIRR TR A TERE; @ LR RS <5 mm 5K E >5cem; 52 65 1 “ PR LSS B REsE )R " B
RFO NIERRE . BT BB AR 45 i B3 B T2 A B4 o A2 (n = 23) RIS 4 (n = 42) . AW T 7 R4
PR 22 M R R B At B 2 T o4kt , ARERE S 2024-YKL09-(K07).

22.CTRESE

J& A 2% Philips i 5@ Spectral CT i & HEAT 2 WG s, AT R FH A E 4~6 h, i EHY
BUWEM 34, BV BRI E BE T ZKF. ARS8 ik 120 kv, KHAZEH
WIEHIFAR, W8P 0.828:1 (P=53), HiffE512x512, HAfZ/E 5mm, EHEZEE 1.5mm, ERE e —H
29 0.5 X LU 7R B0E B S VR (L 75 4 TIL R 25 i B IR A =], kB 350 mg/mL), 71 & 1.5 mL/kg,
R E 3.0mL/s, Ff 5 LA E 2R N 50 ml ZEHE R /K . VRS ERFIJS 30 5. 90's 43 T SR AL B ik 3 &
K R

23 BRRAERRENE

FEFOGE CT Muriafiah k. & Ik E g2 5 B 15OE I 2L 2504 (spectral base images, SBI)f&%i 42
Philips IntelliSpace Portal 7.0 “CAE s AT G AL 3, 75 3 AH N A FE (iodine concentration, 1C) Bl A A %5 1
- #(Z-effective atomic number, Zes) B 3R AR S AKRERI M B N AHAR I, 78 3 AN T3 G 5
ROI, H{ 34 ROl [f°F¥{E, ROI ML) 60~80 mm?, 75 J5 R 15 A% i . 35 38 5 ) S 1 350 0 (i S B 2R
HE KA RIS AL X 350) i B RO 3 ik & RS I CRAE AT A ROI K /SR B 7 3 ik AT Bk 391 — 550 it 4h,
N T HBRAMAEZE R, AR [R]— RO HRZ I8 £ S kel #% 43O E ROI, ROI AR A 20~40 mm?2. il &
BE W, AR PEME. W CT Fk: a B BN (L4, PSS ER); b 4B
(it P B b 2 BT KB K EAR) - GBS HON R 3. SRR EBOR . A RUE 78, iR
B KA AL IR 2 (normalizing iodine concentration, NIC){fi, NIC = Jp kbl &/ kil & &, braEfl
H R T 7% (normalizing Z-effective atomic number, NZet), NZett = Zett st/ Zett o> S0 BKIE 58 4350 (Arterial
enhancement fraction, AEF)F1 40~100 keV Y& 1% 28R (1), A = (CTaokev — CT1ookev)/60 (K 1, 4] 2).

DOI: 10.12677/acm.2024.14123250 1532 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.14123250

T, FALF

(a) kTR A REERE . (b)40keV ERRAEE feE MG, (d) MEERE. (6) BRUR

THE.
Figure 1. Dual-layer spectral detector CT images of a 62-year-old woman with ulcerative colitis (rectal type)
E 1. 62 S ERm ISR (ERE)WERNEELIE CT Bk
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(a) B R AR ERE. (b)40keV R HAAEER G, () 100keV ERHAEERG. d) BZEERE. (6) HRIR
FRHE.

Figure 2. Dual-layer spectral detector CT images of a 54-year-old male rectal adenocarcinoma
2.54 SR ERENERNELE CT B

2.4, G ZENH

KHH SPSS 27.0 AP #-AT Geit 2 o0 M. FFE IES A EITHE RIS £ FalEZE(X £s)FoR, KA
SRS RIS LU AR IR 2 S . ANRFA IR A BT R BORER ) Mann-Whitney U A 56 U 2R R) 22 o TFHisE
BT (). AR Q0)FR, KA 2 KKk Fisher btk LA Z R, SEFEASRITHE LN
E BB ELH 2 T (receiver operating characteristic, ROC) £k, i &S H 0 A5 5 PR iz B 1[5
REBHE R RRE . R4 N A (AUC) > 0.75 ISR G logistic [FIHE SV ECA S5, HIPMHRE.
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3. &R
3.1. BEIGKREHIR

HEHEEA T GER BT, 36 65 158 DLSCT Sin “ BRI 45 B i BEt J5 7 ) B gh A AT
Fo HHUEMEIGEEEE 42 5], RYEGEEEE 23 B tEL s 11 ], Skt 5 6, % B 7
). ¢ 14t T RPEACE A PrA B R AR R GORIE M CT FFAERIER . AT s, P2 81
PRSI FEIR L AR EAY i R OC B35 25 St (p > 0.05). AR 25 3 BB (p < 0.05). W3 1.

Table 1. Comparison of clinical data and conventional CT features between patients with localized benign and malignant
colorectal wall thickening

1 RMAMTBHARRMSEREREERFIRRERMEN CT FHELLR

Fabr R4 (n = 23) Tt (n = 42) iila p i
ERN(Y, Xts) 54 + 16 69 +10 -4.115 <0.001
P53 (1) 2.042b 0.153
% 10 26
% 13 16
fEiIEbA 0.060° 0.970
fil gl 9 16
Fe 4 7 14
HW 7 12
REAR 6.273¢ 0.086
iR el R 16 17
VAL IE H L 5 13
PR g 1 2
FHoARER 1 10
i B JEL 1 (mm) 1350 £3.75 14.90 + 4.13 -1.3522 0.181

T ARORGHE N tE, PN 2 ME, © 0N Fisher FTAL K -

3.2. Fik CT EESHRVAEELE

CNENRERY JE B AP R VP 1 IC. NIC. Zeftn NZett [ Avp ¥ T BRI GEEGE 4], RPE4H AEF =
TEMA, ZERASIMFE (P <0.05), HRSHERLGIHFE L (p ¥ >005), W& 2,

3.3. X CT EESHAISHIMRE

ROC WhZk&hi IR, 2 HIRZEFAH Gk 2 I SEOPAT S = PR 45 BV R ) A0ee L& 3,
K3, HrA VP HI IC. NIC, Zers NZer M Anu RILH B HIEWERE, ROC 2k L (AUC)HE 5
J90.764. 0.812. 0.757. 0.761 f10.761. ¥ AUC > 0.75 i) 5 NS4 BB &35, H AUC 14 0.867,
RIBSE N 88.10%, HiFtFE N 78.26%. HEASHUN AUC BT VP i NZe [l AUC, RS m N (Z=
—2.197,p=0.028). BEAZ /) AUC 55 VP H1 IC. NIC. Zeg il Ay 1) AUC 2 3 TES 1247 X (Z=—1.807.
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—1.587. —1.908. —1.851, p=0.071. 0.112. 0.056. 0.064).

Table 2. Comparison of spectral CT quantitative parameters between patients with localized rectal or colon wall thickening in
the benign group and the malignant group

2 RMASTEHARRMLEEFERERELE CT EESHER

CT 4 K PE4H (n = 23) Bl (n = 42) GeitE p 1E
Bk
IC (mg/ml) 1.29 (1.19, 1.52) 1.48 (1.31, 1.61) —2.3062 0.021
NIC 0.13(0.11, 0.15) 0.16 (0.14, 0.19) —3.2442 0.001
Zett 8.06 (8.01, 8.16) 8.14 (8.06, 8.20) —2.2672 0.023
NZeft 0.73 (0.71, 0.76) 0.74 (0.73,0.77) —2.4612 0.014
CTaokev (HU) 145.91 + 17.97 163.84 +21.21 ~3.4340 0.001
CT1ookev (HU) 46.00 (42.90, 50.20) 53.50 (50.18, 58.53) -3.9512 <0.001
AHU 1.61 (1.45, 1.88) 1.80 (1.58, 2.00) ~1.9382 0.053
ik A
IC (mg/ml) 1.52 (1.35, 1.72) 1.87 (1.70, 2.02) —3.506° <0.001
NIC 0.37 £0.07 0.46 +0.08 —4.769 <0.001
Zet 8.15 (8.09, 8.25) 8.32 (8.24, 8.38) —2.8742 0.004
NZer 0.88 +0.02 0.90 +0.23 ~3.669° <0.001
CTaokev (HU) 160.00 (143.40, 179.20) 191.70 (181.68, 209.85) ~3.636° <0.001
CTiookev (HU) 48.88 +9.34 57.06 + 5.69 —3.830° <0.001
AHU 1.88 (1.68, 2.13) 2.32(2.10, 2.51) —3.4572 <0.001
AEF 41.20 (38.10, 49.90) 37.35 (30.53, 43.48) —2.8742 0.004

TE: 1C MR NIC AARHELIIR L Zett A BUR T PG NZett AFMENA R T EG Anu ARENE i 20RER
AEF NEKIE58 4 2 RSt EN Z (8 P RRGHEN tE

Table 3. The performance of spectral CT quantitative parameters in predicting the malignancy of localized rectal or colonic
wall thickening

3. LiE CT EEESHIMNERMEEEIFEIEE R B MRIZTAE
S AUC (95% ClI) LB BERME U (%) 57 (%)

Bk

IC (mg/ml) 0.674 (0.535~0.813) 0.347 1.34 73.81 60.87

NIC 0.744 (0.616~0.873) 0.458 0.14 76.19 69.57

Zett 0.671 (0.531~0.811) 0.323 8.08 71.43 60.87

NZest 0.685 (0.547~0.824) 0.375 0.73 80.95 56.52

CTaokev (HU) 0.745 (0.618~0.872) 0.470 139.30 90.48 56.52

CT1ookev (HU) 0.798 (0.676~0.920) 0.557 48.95 90.48 65.22
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ek
IC (mg/ml) 0.764 (0.630~0.899) 0.540 1.74 71.43 82.61
NIC 0.812 (0.705~0.918) 0.493 0.43 66.67 82.61
Zeft 0.757 (0.621~0.892) 0.540 8.26 71.43 82.61
NZest 0.761 (0.646~0.876) 0.476 0.91 47.62 100.00
CTaokev (HU) 0.774 (0.640~0.909) 0.588 181.90 76.19 82.61
CT1ookev (HU) 0.789 (0.659~0.920) 0.581 49.85 92.86 65.22
yy 0.761 (0.626~0.896) 0.564 2.15 73.81 82.61
AEF 0.717 (0.594~0.840) 0.500 36.70 100.00 50.00
ROCHI £k
1.0 1 2R R IR
—VP-IC
——VP-NIC
——VP-Zeff
0.8 VP-NZeff
—VP-AHU
—BRAESH
— 3%L
0.6
51
%
B
0.4
0.2
0.0 <=
0.0 0.2 0.4 0.6 0.8 1.0
1- 55t
Xt # Uit e 5 LA o

Figure 3. ROC curves of VP-IC, VP-NIC, VP-Zei, VP-NZesr, VP-Anu and combined parameters predicting benign and malignant
local colorectal wall thickening
[ 3. VP-IC\ VP-NIC\ VP-Zeitv VP-NZeitv VP-Anu MEX &S TUNEIR M ZE B EHEE RE M ROC Bk

4. g

CT -5 1 g0 ek V= e 0 4 5 20 0 5 P B 096 B2, 330 % e S M AT, ot TG 2 B P A T 2 5
B, XAMENE 5 AR FEAS S AR R, T8 B 0 /> B S R A A B R TSR, A5 SRAEAE — BBk IR
DRIt 2 CT PR A 000 4 8 i £ 52 A5 P RV S ek B, AR D6 TR CT & B i b b %
) B R 1 J PR 6 B B 18 I, RS R I, KRR PRI 2 BT R S PR B B 38 L) AUC Sy
0.867, RAUKE N 88.10%, FMIIEilh CT 5 5 5 MUK 1% % 7l =3 B i B 130 J52 10y B3 30 4tk EL AT e 7 (0 S o PR
R

FELCE B IR, RATR I VP EURLL AP RS T 1 Hb X 43 Jo BRVE 4 L1 R 388 o2 1 1Lk, 3kt
S ST R S EH T AR (7 10 20025 1 4 R B S i B P S T AR o DR Ay B 7907 3 kA T B 0 A4 2004
WAER A I AL R ,  TT R B BRI SR B 78 4. T RAE[9].
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7t DLSCT ZZ:4h, Juils CT &S50 1C v] & SR WU Kk o (i & &, [A)42 S Lo ok (1 s AL P B
AU AEEBL[10] [11]. AFFRLREW, TR AP B2 VP i, SBYEA 7R 2 1IC W EEm T Rk
o B 1C B R INAT BRI R R R L AR BRI N, TR I A AR R TR R R AR AR
[12], UL RRAEKIE SR e 7 HAE CT s, REITE BENAHSE—8, EfRH0 1C &
AIRe SR EE G E. RE. O ER PO M AR, FIERATETHE T NIC, HES)K IC
VE B BHL, Fe KPR /D 5 1 22 S [13] [14] . — LR 5t C4E B 1 B EILE S 45 B o AR A
Feng S [15] N Tt 6 T P (14 TBC 4 2 43 B 6 R i T0000 285 B e 1 P i AR B A IR I A e PR AN B
Wang ZE[16] N 7T T IC F NIC %251 R S8 1 B 16 JE R BURAE 53 08 91.5%F1 85.1%. 5 Wang 55 A
MR AR, FRATAMUEFIE 7 IC BT T Zewr SSAHR S HL

ARG T P BEG RHE T AR A SR T 7 BORAT U gt o LR AR S PR e 4 3% BRI A 2
JFT R OEREMERNER, RTFFEART CT Er%SE T e MERIMN T YRR 115
BI17]. BRUREFHEEER D L T HS 2 MR 2R, $R4E TS CT H HU 32ICE s I X 47
BRI A e AT ARG e e A 2R ) P o B o [18] . AEFRATTI B i, ik /2 AP ib2 VP, SR EESE JEA 2%
JEF PP T R REE S Ak, FRATEWTIT 1 5T 18 LS KR EAL Zett (NZerr), 1X 1] LLIRD AN [FH]
SR I 22 S (RS

AR FAFAELL T RRYE: 1) ARWFF v BB R 7L, S Z SN, ARk it 2 Jo it 7 s
ERATHIZE R 2) R e PR Rt S e /b, 3 — 45 R4 1 T RUBE I I PR AT 78 SR BRI s 3) AT
T T SBKEAFIE K 25, EARSR BB 70 LA T (IR A IR B 7E

Zi LR, DLSCT Zunf % BB i BE XS JE B A R E . REMEmREsE 58 % DLSCT %%
A G EE S X R BT 45 B S R 6 R R IRTR T .

SE
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