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FJVNC (37.17 HU +9.86 HU ) . Rho (42.89 +6.64) 5100 keVFARECT{H
(50.34 HU +7.33 HU ) B2 & T2IEMHEMEA (P<0.05) , Rho /&% W#
A0S, N -, AUCH0.858 . FHAEST Warthind®d, IR A 25 o 35 1N K
(1.00+0.58) . IC (1.05 mg/mL +0.18 mg/mL) . NIC (13.00% + 9.98% ) .
Zor (7.89+0.34) [40~100 keVILRECTIE ( 4347110.46 HU + 39.64 HU,
71.71 HU+17.85 HU, 56.87 HU +10.14 HU, 50.34 HU + 7.33 HU )
(¥3P<<0.05) , HrH100 keVEHAECTIE & %5 9 #5 B M0 2 FG K -, AUCH
0.852, #5i1®: DECTH NIRARMEE 4L e Wi L nT S e ik 4 bn, HAAEZ
AN RIS PN

[ R$EE | EARIE . BRI S PLIRZ IR s MUk A UR TIP3
RE4ZEE: R739.87; R4453 CEfHRERD: A

DOI: 10.19732/j.cnki.2096-6210.2025.02.008

= == 71| IR iR g B9 R A o

HEWE: EXEAKRERESW FWH
(82172049 ) .

FEERIR: 5 I TOR 5 o
SIRHL M. SHOH-2024-T446-1,
MERE: AFE,

SIAAX: T T, ® B, TE, %.
XLt CT 2 28000 ek 58 500 LA Ay 174 g
FAME KT T [T] . Mgseag
2%, 34(2): 162-171.

Funding: General Program of National
Natural Science Foundation of China
(82172049).

Conflicts of interest: authors declare no
conflicts of interest.

Ethical approval: SHOH-2024-T446-1.
Informed consent: not required.

Cite this article: WANG F Y, YUAN
Y, WANG B C, et al. The Value and
reproducibility of dual-energy computed
tomography multi parameters quantitative
differentiation of parotid gland tumors [ J | .
Oncoradiology, 34(2): 162-171.

The value and reproducibility of dual-energy computed tomography multi parameters quantitative
differentiation of parotid gland tumors WANG Feiyu, YUAN Ying, WANG Bocheng, TAO Xiaofeng (Department
of Radiology, Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200011,

China)



(R B85 %% ) 2025455344520 163

Correspondence to: TAO Xiaofeng E-mail: cjr.taoxiaofeng@vip.163.com

[ Abstract ] Objective: To investigate the value of quantitative parameters of dual-energy computed tomography (DECT) in the
differential diagnosis of parotid gland tumors. Methods: The imaging data of patients with parotid gland tumors who attended the
Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine from March 2023 to July 2024 were reviewed
and analyzed. Virtual non-contrast CT value (VNC), iodine concentration (IC), normalized iodine concentration (NIC), effective
atomic number (Z.), electron density (Rho), virtual monochromatic CT values of 40-100 keV (interval of 20 keV) and slope of
spectral curve (K) of enhanced phase were measured. The differences of quantitative parameters between benign parotid gland
tumors and malignant parotid gland tumors, as well as between different pathological types of parotid gland tumors were compared.
Univariate and multivariate logistic regression analysis was performed to screen for independent predictors among groups, and
receiver operating characteristic (ROC) curves were used to evaluate the diagnostic performance of quantitative parameters. Results:
The DECT images of 72 parotid gland tumors in 71 cases were retrospectively analyzed. There were 58 cases of benign parotid gland
tumors, including 33 pleomorphic adenomas in 33 cases, 26 Warthin tumors in 25 cases, and 13 malignant parotid gland tumors.
There were no significant differences in any parameters between benign and malignant tumor groups (all P>>0.05). Compared with
Warthin tumors, pleomorphic adenomas had significantly lower K (0.87 + 0.50), VNC (27.28 HU = 8.03 HU), IC (1.00 mg/mL +
0.08 mg/mL), NIC (11.32% + 5.64%), Z. (7.91 £ 0.31) , Rho (33.27 £ 5.99), and virtual monochromatic CT values of 40-100
keV (91.39 HU = 36.05 HU, 57.81 HU =+ 17.48 HU, 44.96 HU =+ 10.95 HU, and 39.31 HU + 8.50 HU, respectively) (all P<<0.05).
Among these, Rho was an independent predictor for differentiating between the two, with an AUC of 0.978. VNC (37.17 HU + 9.86
HU), Rho (42.89 + 6.64), and monochromatic CT values of 100 keV (50.34 HU = 7.33 HU) in the malignant tumor group were
significantly higher than those in the pleomorphic adenoma group (P<<0.05). Rho was an independent predictor for differentiating
between the two, with an AUC of 0.858. Compared with Warthin tumors, malignant tumors had significantly lower K (1.00 + 0.58),
IC (1.05 mg/mL + 0.18 mg/mL), NIC (13.00% =+ 9.98%), Z; (7.89 = 0.34), and monochromatic CT values of 40-100 keV (110.46
HU + 39.64 HU, 71.71 HU + 17.85 HU, 56.87 HU + 10.14 HU, 50.34 HU + 7.33 HU, respectively) (all P<<0.05). And the
monochromatic CT value of 100 keV was an independent predictor for differentiating between the two, with an AUC of 0.852.
Conclusion: DECT can provide reliable quantitative indicators for the differentiation of parotid gland tumors, possessing significant
clinical application value.
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T A B A0 S 3AADECTH AL (&
Siemens/\ 7 f[{)SOMATOM Force W ECTHL ) #F
Ayl i CTHE s A Ay, 310V AT A 21 25 3]
WIRETT o SHUNR . ML SR E] 20.25 s,
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I ) , RS DTRG0 S s 3R 30 mLAE
PHERIK o WSS S KO FRICTIE (HU ) ik
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Fig.1 Flowchart showing inclusion and exclusion criteria of participants
®1 BEELXER
Tab.1 Demographic characteristics of patients
| 2NN (n=33) Warthinf® (n=25) SEPENE (n=13) Mt Pl
P <0.001
Tk 15 (45.5) 24 (96.0) 7(53.8) 46
2k 18 (54.5) 1(4.0) 6 (46.1) 25
AR/ % 36.85+13.54 59.84 £ 9.46 44.85 £ 19.63 46.41 £16.99 <0.001
PR 33 26 13 72
Ff&/em 242 +0.81 2.31+0.74 2.65+1.34 2.42 +0.90

%2 DECTE=ES#HICC
Tab.2 ICC of DECT quantitative parameters

i ICC (95% CI)
VNC 0.961 (0.939~0.975)
IC 0.978 (0.965~0.986 )
NIC 0.987 (0.980~0.992 )
Zor 0.936 (0.899~0.959 )
Rho 0.928 (0.887~0.954)
K 0.908 (0.846~0.944 )
FERISRAECTE
40 keV 0.914 (0.858~0.948 )
60 keV 0.912 (0.858~0.945)
80 keV 0.899 (0.842~0.936)
100 keV 0.879 (0.814~0.923)

{E: VNCHBAFHCTIH; ICHBERIE; NICHIRMEBRTE ; Zad i A5 T PR Rho WAL T8 KOWREIG AR
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B2 fRFEG1 (B, 75%5, LR Warthingg ) DECTEA
Fig.2 DECT images of typical case 1 (male, 75 years old, Warthin tumor of left parotid gland)

A: BIRJF90. 150 kVIRAEE; B: #LE, VNC=38.70 HU, 1C=1.80 mg/mL, NIC=20.25%; C: AR TF5E, Z.~8.31,
Rho=46.45; D: 40~190 keVHJ I ARE M8, K=1.95, 40 keV. 60 keV. 80 keV /2100 keVEARECTIE 4341 }177.30 HU. 101.96
HU. 73.13 HU. 60.44 HU,

E3 EEFGI2 (B, 68%5, ARBRHFKREEE ) DECTE R

Fig.3 DECT images of typical case 2 (male, 68 years old, mucoepidermoid carcinoma of right parotid gland)

A: HERJF90. 150 kVIES K% ; B: MK, VNC=25.15 HU, IC=1.65 mg/mL, NIC=16.30%; C: fETFEK, Z2..~8.19,
Rho=34.50; D: 40~190 keV I EAREE LA, K=1.50, 40 keV. 60 keV. 80 keV ;2100 keVELAECT{H 441 4134.85 HU . 76.68 HU .
5442 HU, 44.62 HU.

22 HELEERE. SEZEERASH VNC. Rho/%100 keV A HLEECTIH b 2K T

WAENS R MR A MDECTE 24U m 8, HERWARITFE X, RhoZXENMH M
bR G #E X (P>0.05, #£3) ; W M KT, AUC=0.858; EMEMFREBRVNC,
o, ZIETERIRIE R4S 800 KT Warthin Rho#MS S8 F K T Warthinfg, HZERHES
W, HESWAZIE L, RhoZLENME 2= X, 100 keV AT HLEECTELZ 4 51 7 & 197l
B b ST I R T, AUC=0.978; Z TR BRI 1 Eﬂi‘{ﬁlul%, AUC=0.852 ($24~6, [K4) .

®3 REMRIRMEHNDECTEESHAARBLLE

Tab.3 Comparison of DECT quantitative parameters between benign and malignant parotid gland tumor groups

28 RAERE (n=59) AVERE (n=13) V4izl PlE
VNC/HU 3455+ 12.64 37.17+9.86 ~0.695 >0.05
IC/ (mg'mL™") 1.28+0.56 1.05 = 0.66 -1.414 >0.05

NIC/% 15.44 +7.95 13.00 +9.98 -1.391 >0.05
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e RAEME (n=59) SEPERE (n=13) VAL Pl
Zor 8.11+0.42 7.89 +0.34 -1.391 >0.05
Rho 40.74 £ 10.70 42.89 £ 6.64 -0.893 >0.05
K 1.27+0.72 1.00 +0.58 -0.944 >0.05
EIBAFECTE/HU

40 keV 124.78 + 56.82 110.46 + 39.64 -0.695 >0.05

60 keV 76.71 +29.19 71.71 £17.85 -0.329 >0.05

80 keV 58.32 +19.29 56.87 +10.14 -0.007 >0.05

100 keV 50.20 + 15.34 50.34+7.33 -0.476 >0.05

F4 ARFEFEBFIEANDECTEESHMABLLE

Tab.4 Comparison of DECT quantitative parameters between two groups of parotid gland tumors with different pathological types

Pl

2 Bl inJed ST B
S F I Voo BN b BRI ZI0AERRs Warbinfi
Warthinfii  EHENPE HEMR

VNC/HU 27.28 +8.03 43.78 £ 11.39 37.17 £9.86 <<0.001 <<0.001 0.035 >0.05
IC/ (mg-mL™") 1.00 +0.08 1.65+0.09 1.05+0.18 <<0.001 <<0.001 >0.05 0.004
NIC/% 11.32+5.64 20.67 £ 7.42 13.00 +£9.98 <<0.001 <<0.001 >0.05 0.006
Lo 791 +0.31 8.36 £0.40 7.89 +0.34 <0.001 <<0.001 >0.05 0.005
Rho 33.27+5.99 50.23 +7.24 42.89 + 6.64 <0.001 <<0.001 0.004 >0.05
K 0.87 +£0.50 1.78 £ 0.15 1.00 = 0.58 <<0.001 <<0.001 >0.05 0.005
EALRAECTI/HU

40 keV 91.39 +36.05 167.15 + 49.88 110.46 + 39.64 <<0.001 <<0.001 >0.05 0.013

60 keV 57.81 +17.48 100.70 +22.71 71.71 £ 17.85 <<0.001 <<0.001 >0.05 0.013

80 keV 44.96 £ 10.95 7526 +13.26 56.87 +10.14 <<0.001 <<0.001 >0.05 0.016

100 keV 39.31 +8.50 64.02 +9.92 50.34 +7.33 <<0.001 <<0.001 0.016 0.044

a: Kruskal-Wallis H¥G56; b: PIPELLN] 2 Bonferronifs 1E 5 U PE
#*5 DECTEESHIAELEREZERASHT

Tab.S Univariate regression analysis of DECT quantitative parameters between subgroups

PlH
ZICPERRIR vs Warthindf ZICAERE vs GHERDIE Warthinfgd vs PEHIE

VNC <<0.001 0.008 —
IC <<0.001 — 0.008
NIC <<0.001 — 0.019
Zor <0.001 — 0.005
RHO <<0.001 0.002 —
K <<0.001 — 0.012
FERIARECT

40 keV <<0.001 — 0.006

60 keV <<0.001 — 0.003

80 keV <<0.001 — 0.002

100 keV <<0.001 0.004 0.002

TE: OWZH ] LU A 22 5k i) S T B R 2R ] U4 39T
%6 DECTEEZHHEEEREIFNNEETHLEDHTIERE

Tab.6 Multivariate logistic regression analysis of DECT quantitative qarameters and their differential diagnostic performance between

subgroups
EASESEIERY .
215 - [ E AUC RIFE % FERE% PfH
OR (95%CI) PlH
£ JBA TR
sz;i PEARIE vs Warthind 0.610 (0.461~0.807) <0.001 42.85 0.978 100.0 84.6 <0.001
A2 YR | IR
ﬁi PEARIER vs SEAEI R 1365 ( 1.125~1.658) 0.002 39.55 0.858 69.2 90.9 <0.001
nBE A JBT PABL
“éa;t{hﬁ‘“g v SEPEIMRAAE ) e60 (0.782-0.046) 0.002 52.94HU 0.852 84.6 80.8 <0.001
100 kev

TE: R Z R R B P e 8 U 2
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//
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084
0.6 ,
B
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0.2
""""" 100 ke VHLAECTIE
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1R

E4 THERISETRIROCH %
Fig.4 ROC curves for subgroup differential diagnosis
A: BRI ZIBAE R A Warthinfi FIROCHIZR s B: % ZIE LR HUG MR IROCHIZR ;s C: M55 Warthindfg MLENE IR IROC

ik

AN [l B2 2R A IR e AR X s
T A AR, B, AR HT R ) 00092 Wkt
FTTYRYT IR R 05 T 220G d o, AgT2F
H 24K 2 ( fine-needle aspiration cytology,
FNAC ) SR 55 H FH 0 1 oS o 722 o 3827 1
TR Ik, ABRTE 2B MR OB MR s b
BOTE T RE S UM Y H5L, SR RERE

KL, AT RE ST ML . AR A
PLTC B 9 J7 B AL g 5 46 . 523t K SR I 45
MG E . SR, CT. #IPR S (magnetic
resonance imaging, MRI) & #FFIMELL X 43 A
(] B~ S R L i R . T i A vl A4
BRI ALE R, (HE= SN2 W0 EE 2
B AEAEK, BEgT DN KM, DhBEEMRIEG
nsh X g5 EMRI ( dynamic contrast-enhanced
MRI, DCE-MRI) . SREMAURE (diffusion-
weighted imaging, DWI ) A] LI I8 e 45
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LW, Taos ' MIBTIE R, LIERWIRELR
% (apparent diffusion coefficient, ADC ) =1.12 x
10 mm?/s > F ] LUK 5] RS 1 R i e
AUC=0.71, B4 ADCSHRHEIFS L (time-
signal intensity curve, TIC) , ZWiskEE— 4%
o A EZ AT TP Warthind® (1 ADCAIE T 344 b
I, Wi MELLSE R TiiMikaszewskiZs [ BB,
Warthindi B4 BRI, (HU2A 25 LS R o
RAADC, HEAFHADCYHIM I AUCKEHIIL,
40.683, KA IRUERTE] . BEVE %R K ADCHYT,
YW H AUCH 7 8]0.971, DCE. DWIZERR
39 BRAE TR 1) FI R e e S 2 W h A AR 1)
| i (= N (E D119 W 2 B e B R R S D
T, HAHXTFCT. MRUAEMHE B Bt KA E
KA

BEFEmRSE LY k], ETDECTHE RS
RO LS B S B AR 8 . ok S B, e
ISR i ) 5 k140 keV K270 ke VEALRERECT
H. FBEKLICH T RMAEME (P<0.05)
Wang%s 7 RFTE R, PR AYIC, NIC,
Zeff. Rho. K& T RIEEMRE AN S5, H2
RAEGHFE Y (P<0.05) , WASHFZE IR
Jieg R AAPE AR H] A S E2E R e g X
SRS A2, HAMTE A MG N
VNC. 40~100 keVHJHEECTIEALE P & [H] 22 50
TGRS 2T IR B 0T & 2 2 i e
Z %, Warthing 2 3= & (14 B 40 07 R A2 I I
w0 W By R AR R, E B
SR, G A — A TR i 24
TC S AT 25— Tl oo 4 B e o, L
Ji e A B A [ B S T g IR R e, RO
PEA PR B 2p 2R A 25 57 | Ui 25 57 SO B R
25 5] LU R RO R R 25 S i IR I AR 5T
WA, ZIRERRIEIIIC, NIC, Zg. Rho.
K # K T Warthind® (P<<0.05) , 5REIEF
g7 —E —Ik SR MR A DECTRFSY | %
WG AE 2 1 $00 B RE C T(ELE K 1 W% L 79 ) e £k
OR, PR BRECTE S5 LA AH OCHE, feig
B2 Hh S R AT R SGRE L, BT AR S A

RBE R L RECTIH AT Z I AT . 2B MR
JERIVNC £ 40~100 ke V1) HECTIHE [FIAE i Z K
T Warthinf ( P<<0.05) , Ji[H ] GEFE T Warthin
e N TR TR o O 1) AN 1] i
A EE AL 1C, NICH w8
DA P10 UL A (1) 47 e e 2 2 e o A % 8, PR R4
ZURIMALES S . KAl LR ARIC, 5 b idIC
BIEAX S Z GRS PRI, 4
YUBRE O . MR R, Wz g8 U A
T2 R, Warthindg 4H 205008 £ & .

M FEE . M S R, LIRS Warthin
JEMDECTZ 4 M T 2L IR R N . 2R
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