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Assessing Activity of Crohn's Disease Using
Fat Quantification and lodine Quantification:
A Preliminary Study Based on DECT*
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ABSTRACT

Objective The first aim is to build the combined fat quantitative parameters model and the combined
normalize iodine concentration model by measuring the fat quantitative parameters and the relative iodine
concentration parameters of dual-energy CT (DECT), based on the simplified version of Crohn's disease
(CD) clinical activity score Harvey-Bradshaw index (HBI) as the standard. The second aim is to compare the
efficacy of evaluating the activity of CD disease between the combined fat quantitative parameters model
and the normalized iodine concentration (NIC) model. The third aim is to explore the correlation between
fat quantitative parameters and body mass index (BMI). Methods A retrospective analysis was performed
for 103 patients with CD diagnosed by clinical, endoscopic and imaging tests. According to the simplified
version of the Harvey Bradshaw index (HBI) , the patients were divided into three groups: 36 in the Group |
(remission group, HBI<4) , 35 in Group || (mild-moderate activity group, 5<HBI<8) , 32 in Group |l (severe
activity group, HBI>9) . All patients underwent dual-energy CT enhanced scanning. The parameters of fat
quantification were as following: the total subcutaneous fat volume, the total visceral fat volume, the single
slice subcutaneous fat area and the single slice visceral fat area. The parameters of DECT including NIC in
arterial phase, venous phase and delay phase were also collected. The Kruskal-Wallis H test was used to
analyze the fat quantitative parameters and NIC for the difference test between groups. The parameters with
significant differences between groups were enrolled to construct the fat quantitative parameter model and
the NIC model by binary Logistic regression. The receiver operating characteristic curve (ROC) was used to
evaluate the area under the curve (AUC), specificity and sensitivity of the model, and Delong test was used
to test the difference of the AUC between the groups. The correlation between fat quantification parameters
and BMI was analyzed by Spearman test. Results In the Group | versus Group |l, Group || versus Group
I11, the combined model of fat quantitative parameters and the combined model of NIC had the similar
difference diagnostic efficacy (P>0.05). In the Group | versus Group |l , the difference diagnostic efficacy of
the combined model of NIC works better than the combined model of fat quantitative parameters (P=0.023)
. Total abdominal visceral fat index (r=0.667, P<0.001), total abdominal subcutaneous fat index (r=0.740,
P<0.001), single level visceral fat index (r=0.670, P<0.001), single level subcutaneous fat index (r=0.682,
P<0.001) were positively correlated with BMI. Conclusion The fat quantitative parameter model and the NIC
model can be used to evaluate the activity of CD, and the NIC model is more advantageous in evaluating the
remission group versus the mild-moderate activity group. The total visceral fat index, the total subcutaneous
fat index, the single slice visceral fat index and the single slice subcutaneous fat index can evaluate the
nutritional status of CD patients.

Keywords: Dual-energy Computed Tomography; Crohn’s Disease; Harvey-Bradshaw Index; Relative lodine
Concentration During Arterial Phase; Relative lodine Concentration During Venous Phase
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MIRE 2 [B17E CORRERIE RIS HANEE, HNBEMEESHS
BMIBYAER M,

1 BESHZE

1.1 —EE FARFXBRIAESFEE, SERCEZGSSH
#, #ARBFEZRERBER. £MAN20205638F2024F18%
PR TDECTIOER1106ICDEE,

MNITE: ERE. FERIZHNCDESE; Fib>16%; BF
EEIRRERRAOFEEE, GEHBITFD. 55, AE. 45Kk
Fig, HFTERN: DECTEGREARE, FMEENE, FIE
BREEAE. WRE. PRREETHEF B EREERRNES,

BAMN10345E A, RIEHBIESD DA 1 H36HI (LR,
HBI<4). I4A35%I(%=-REERNEE, S5<HBI<S8). MI£A324I(E
EESETNER, HBI=9)

1.2 DECTRE ZERETZRS/NNRMUE, ®EIIhOR
1500mLEY2.5%NEFEH BEAR(BF20minOAR500mL).
£ Siemens Definition FlashX¥UECT(Somatom Definition,
Siemens Healthcare, Forchheim, Germany)3##{Y, #1T&
MW EEE = AL EE, AWM EENRIR ELSZ 0T
B4, WaeBaRTHEAbolus-trackingft R TR,
R ECHBRE BNER, HCTEAL00HUBY LA BEhiatE,
BRI R NFREEIVER (1.5mL/kg) " THBKHA S BARKERI M EFR
45s, ERRKEASEIREATEEIRREL2s. WEEEHESE: Al BIKE
535179100kVp/145 mAsFISnl40kVp/116 mAs, 0.33 s/, 18R
0.9, EE1.0mm, H9AE®E,

1.3 BGEREBRS T BH22 NEESFEISH TEI0E L L/
Ef, RAWNSE XN CDEEREHEESHAENRESEL,
XK FSiemens Syngo via MK F K 2 IeENE L ZE AT
AgRAmE#A(single slice visceral fat area, sVFA). BEEMN T
BhmE R (single slice subcutaneous fat area, sSFA). BEZBAIAE
As A&7 (total visceral fat volume, tVFV). BSZRRE FAERA{ATD
(total subcutaneous fat volume, tSFV), & EEICTETE
#-200HU~40HU", BEEEXAEMARREKRE ",
EBMEXNELIRER FEEESHES TSN, HitEheR
ERAEAZAATE R (single slice visceral fat index, sVFI). BEERK
THERAE ¥k (single slice subcutaneous fat index, sSFI). AEZB
MBERERAIE % (total visceral fat index, tVFI) & RE 28Rz FRERAIE
#(total subcutaneous fat index, tSFl), FEULSHHAR
40T : sVFI=sVFA/B &2, sSFI=sSFA/BE?, tVFI=tVFV/852,
tSFI=tSFV/ B 22, R EAERIEEUE SCINE 5 & iSRS
#zth, SR REEMAERENTE(single slice mesentery fat
index, SMFI) RS &0 f7 R ERBERATE#4 (total mesentery fat index,
tMFN) " (E 1),

XKFSiemens Syngo vialHFHINEEEER, EFERER™
BE, REBFAMABTYMEMERERT, TRUEHESR
ROI(region of interest, ROI), FROIREEBZMELE, FHE
7B B BERUR B (B bR LU ) — B AV BE 3 shBX MR FE 13 BIAE XY R
 (normalized iodine concentration, NIC)™, R T BLAME

5, BYELNE=1TEERHITEFIEE2).
1.4 i F A% RAZIHIESPSS 25.0. MedCalc 22.03#17%
BOM. P<0.05#INNEERITEE N,

RUEMNEHIEZENEEITN: XRAARBEXRAHK
(intraclass correlation cofficient, ICC), 1CC<0.4#IAA—24E
%, 0.4<ICC<O.7T5#IAN—HMER S, ICC>0.758IN K
B—HERT. TESREADLTELMBELENERART, R
BRAREDITABRER. EERFFAKolmogorov-Smirnov
REBEREESDH, RANESOBEU(x £5)FRK; K
BRMESHHE, REAPUE(EDMUE)RT. EESHRA
Levenete 3 A EF M. AEFRBRMES S HIABEILLERE
A E59(analysis of variance, ANOVA); &, NfERIESE
K38 (Kruskal-Wallis), #4HiE1ER BZNEZEHNZtlogistic
Y354, DFELEHEESHHERE. EUBRERSE
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Bl 4R E TIEFE R4k (receiver operator characteristic,
ROC), &ML TE (area under the curve, AUC); £
Delongte3AUCHIABBIE R, KASpearmantBX DA A
B EESH5BMIFIEX M,

24 R
ICCHREEBTEMEESH. CDREDECTRTEMRMES
SH—H M RF(95%EFX(87E0.89950.979 2 8]) (%K1)o

R1 BARSREMNRCDREERN

ERBHURBTERENICEH—BERR
B ICCR¥E 95%Cl|
EHBKEANIC 0.943 0.884~0.972
BEBKEANIC 0.970 0.938~0.985
FEIREANIC 0.936 0.870~0.969
SVFA(cm?) 0.944 0.886~0.973
SSFA(cm?) 0.958 0.914~0.980
tVFV(cmd) 0.969 0.936~0.985
tSFV(cm?) 0.965 0.929~0.983

7 sVFA=Single Slice Visceral Fat Area=2 R EIRALAS AT ;
sSFA=Single Slice Subcutaneous Fat Area=2 ZE K TESBAETR ;
tVFV=Total Visceral Fat Volume=SEE AL AA AT ;
tSFv=Total Subcutaneous Fat Volume=SEEfZ TAERAATR ;

NIC=normalized iodine concentration=E3F R E,

BARMANI03FICDEE, B L=72:31, F#36(13)%,
=HBAOZEERH, MaIH6K(P=0.255) « Fk 27 (P=0.666)
THRUTFER. BHEESHTD, tSFIAREERTFEER
(P<0.001), RIMA [ ARE, [IARK[722.188+361.752cm’/
m’ vs. 469.300378.724 cm’/m” vs. 276.335(280.268)cm’/m’];
tVFIREEEAHEER(P<0.001), FEEsiEEEMAIR: [ A&
=(618.646+351.401 cm’/m’), [I4AE1/E(353.997+219.545 cm’/
m’), [4A5E[233.023(291.505)cm’/m’]o sSFI. sVFIYEHRE
HiEZE R (19P<0.001), sSFI | HEE(44.983£25.902cm’/m’), I
SRR (32.081£27.238 cm’/m”?), TI4ASRE[15.195(20.055)cm?/
m’lo SVFIREZRERN IS AL : 1 40(40.160+23.940 cm’/
m’). 114A(24.135+15.724 cm?/m’). 111£A[13.960(18.642)cm’/
m’lo EHBKEANICEB EEAEER(P<0.001), RIMAMERE
EhMIE S e 1 48(0.232+0.079). 1148(0.351+0.080). III
£4(0.40310.103); EBKHENICEBEEAFER(P<0.001), &
W 1 A51%(0.3681+0.101), I114A185[0.517(0.072)], lIAES
=(0.59410.091), EREANICEBAEES(P<0.001), KEETD
M ST [ 48(0.417+0.110). 1148(0.520+0.114), 1II¢A
(0.54610.087), tMFI. SMFIAELLIRTSITEER(P>0.05)(F%2).

BAREREZNEHEESH(sVFI. sSFI. tVFI. tSFI).
XK E S (ShBKEANIC. BRBKEANIC. ZERHEANIC)ANZ
soLogisticBlAR R MRBEHFEESHEKGREE. AUBRE
BEERY, BEFEESHHEEREMENMRERSIRE Y
FILHIER T Ayvs. [T4H. 1 4Hvs.JMA. 14Avs. [IARROCH
%, BT ESHRE., BXNHIREREFEER [ Hys. 1A+
AUCHBIA: 0.759. 0.912, MIRAEAUCKHILEESRITFE
2(P=0.023); 7E4£3 1 4Avs.IILAHAUCS 31390.885. 0.957,
FEAEAUCK L BRIt E Z 5 (P=0.108); T£5114Avs.II4A
RAUC# 510.689. 0.769, MR BAUCKH L ELAITEER
(P=0.394)(E3),

BRERE 285 HRRERES (body mass index, BMI)&EiT
Spearman® 18 HitSFI(r=0.740, P<0.001). tVFI(r=0.667,
P<0.001). sSFI(r=0.682, P<0.001). sVFI(r=0.670, P<0.001)
5BMUE A B EAEX M (E4); tMFI(r=-0.131, P=0.188).
SMFI(r=-0.047, P=0.641)FE&%iT+ZMEXE,
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®2 —HABEAOY. DECTHER. BHERSKARLR

144 IE’:! JIiE:] P1 P2 P3 P4
MR(B/x)  24/12 22/13 19/13 0.239  0.558 0.109 0.255
FHR(%) 34.500(10.000) 38.290+14.060  39.406%+11.279  0.543  0.463 0.458 0.666

tSFl(cm®/m?) 722.188%361.752 469.300+378.724 276.335(280.268) 0.001* <0.001* 0.065 <0.001*
tVFI(cm®/m?) 618.646+£351.401 353.997%219.545 233.023(291.505) 0.007* <0.001* 0.070 <0.001*
tMFI 0.914%+0.495 0.977%+0.688 1.068£0.484 0.666  0.212 0.532 0.557
sSFl(cm?/m?) 44.983%£25.902  32.081%27.238 15.195(20.055) 0.029* <0.001* 0.051 <0.001%
sVFl(cm?/m?) 40.160£23.940  24.135%15.724 13.960(18.642) 0.019* 0.425 <0.001* <0.001*

SMFI 0.997+0.626 1.086£1.011 1.153%0.583 0.452  0.654 0.737 0.751
ENBKEANIC 0.232%+0.079 0.351%0.080 0.403%0.103 <0.001* <0.001* 0.020* <0.001%
FHBKEANIC 0.368%+0.101 0.517(0.072) 0.594%0.091 <0.001* <0.001* <0.001* <0.001*
JEREANIC 0.417%+0.110 0.520%+0.114 0.546+0.087 0.002* <0.001* 0.778 <0.001%

D OTBARBMESS B, HBARL X ts&T; HRANFBMESHEN, HEANRAOARLHMIE RS, # BEE
SHHARESET, HELBRBAnovatell; *: HRHIEABRXMBIFSH (Kruskal-Wallis)talt, P AEMRASE-FEEAHR
EREEN; PARRASEEEHAAREREZN, PAR-PEENASEEENAABNEREEN, PAZHREREZN.

1) 1) 2]

EIA-EIF Bl B58NE T &, B, 38%, 14 (GEMAH, B 34). 1A, 1BEHMANEN, HEBUE R L& ZIESHAR T % S0 18 9 IRE B s 1C. 1DJE0 &
T RN, HeBUE MR - % Z MBS AR T 46 B W R Ik 5 IR B VB EL RS, 1B, IR A B MR R EE A TR B 0 E, RBUEMEARERKET.

B2 Siemens Syngo viaBi bR BEM A THER LR EMELEEE LRI, &, 45%, 14 (G4, UBI 35). E&HL R LR EHHEROL, L&
KON B WS KROT, KRBT A R R R %,

(] ®
B3A-W3C fefil € B SR AR Al xR fE B A% A 72 K 5 O [5] CDVE 24 % AYROC i 4.
AR B RESA 1 dlvs. WAH, A8 E ISR A % BT Rk 8 T RS G € B S 3K 64 AL (AUC,,=0. 759,
AUCioine=0. 912, P=0.023); 3B. 3CE B FEELA I Avs. 4. 1 4lvs. M4, HHEE DB KRS (14
vs. I41: AUC,,=0. 885, AUCipgn=0. 957, P=0.108; IIZlvs. 4l: AUC,=0.689, AUCio,=0.769, P=0.394),
H4A-B4B B s B S GBMIM AW S A E. AR ABEN I cES M EBMI A EE, &
o ES BT M . BE RS v AR B 5 BMI LA TEAH 5 M (BMI-tSFI: r=0.740, P<0.001; BMI-tVFI: r=0.667,
P<0.001); E4BHEHAN T ES M GBMIM XM AE, HXEBEHEE RS, BEOWEEN S5
BMIEL 4 i A % pk (BMI-sSFI: r=0. 682, P<0.001; BMI-sVFI: r=0.670, P<0.001).
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