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Abstract

Objective: To explore the application value of dual-energy CT (DECT) in the diagnosis of gout, provide
imaging evidence for clinical diagnosis and disease course evaluation of gout, and improve diagno-
sis and treatment efficacy as well as patients’ quality of life. Methods: A total of 100 patients with
hyperuricemia and gout admitted to our hospital from September 2024 to December 2025 were
enrolled. All patients underwent examination by the gold standard and DECT scanning respectively.
The DECT Gout software was applied to identify and label monosodium urate (MSU) crystals. The
sensitivity and specificity of DECT for gout diagnosis were calculated, and the detection rates of joint
lesions detected by DECT in patients at different disease stages were compared and analyzed. Re-
sults: Among the 100 patients, 87 were positive by the gold standard and 89 were positive by DECT.
There were 84 true-positive cases, 5 false-positive cases, 8 true-negative cases and 3 false-negative
cases. The AUC value was 0.79, with a diagnostic sensitivity of 96.55% and specificity of 61.54%.
Patients were stratified into asymptomatic hyperuricemia stage, acute attack stage, intercritical pe-
riod and chronic tophaceous gout stage according to disease course. With the progression of disease
course, the detection rate of MSU crystals and incidence of bone erosion showed an overall upward
trend, and the differences between groups were statistically significant (P < 0.05). Conclusion: DECT
presents high sensitivity for detecting MSU crystals in gout. As a non-invasive examination with low
radiation dose, it can supply imaging support for clinical condition assessment and therapeutic reg-
imen formulation. It is capable of evaluating MSU crystal deposition and bone destruction, predict-
ing the risk of disease progression, and guiding urate-lowering therapy.
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1. 5|

I X(gout) 5 & FR B2 MLAE (hyperuricemia, HUA) BLEZAH G, 72 —Fh 5 REIS A 5 BT 5 300 JR 30 8 0 .
LR IR, 24 I R R K T T v B ek LA 1 9 B 4 AR B R, B R IR #5 (monosodium
urate, MSU) ft SRR AE 5 5 Jay S AT 75 A XU[1] [2]« E4EK, i XAE SR A0 B4 BT, LRI
RS T IRER 3L 85 KAV AN 22 51 R T AN AT 405, I3 D@ e B e« O e« R
I3 5 2 FTE 2R A5 LR, 7 B P AT AR 2 A TS o, TR LR 2 W7 5 - TR A U PR 297 A% 0 2 25 2] [3]

AR AR NI RS W ik —, AT LA, IEBEVEAS B IR IR VAT R . B AT IR
I IS BT (A SRR 5 A S X Ry BESEAR AR (MRS, e rhis AU R 75 12 W R A AR 35 B
ANg—, HEAERINFEME R LB AR AR K, AR BREE X RS BseR; X Z&ALEER
TP AHH B B ) B SRR, %o L TR TG B R AR s MR X R U AR UM L vy, IEREVESHVR AN
SEEH RN BB IR RS, (B EFRERT A AR 4], R FE R E TA Qe BEh
SZPEAR,  HLA TS D A v 5 0 B PR IR Sk 45 R DURGE AL I XE L2 W, S R B TORE IR v R R I i
HHIR A AR R AE[5] AR R CT AE NH RGOSR FHR, 1T SEHL PR R #h 45 i 1A S 1 U 5 e A, 2015
HE ACR FIRK I X B 2 (ACR/European league against rheumatism, ACR/EULAR) C.41 H 4 A\ X 23 25 b5
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W, IR G e W R L T B s | [4].
2. Bk
2.1. HEEHR

IEHL 2024 4 9 H % 2025 4 12 H KEER 25— & R B sea i 100 1] s R B2 i A AR A h
WS GINFRUE: (1) FFEERMESRRIVE . XA WitrdE, RPIJRERIKEE > 420 pmol/L (R
G BELCE): B 2015 4F ACR/EULAR Jii W7 BARHEIZITHE N S5 A, B2/ I 1 ORIk . 9%
JHERAEIR[6]; (2) MKIEIGAAR . TERIRAE S AR R I, mT BRI 3 R TRE R = PR R LA . bk
RAEMA RAEM I B KA 4 N B (3) 4% 18~80 &, MR . HEBRAr#E: (1) i3
A H A BT IR 250t PR ARG S, S R4k R e i IR MREBO™ AT B O IhRERR#: (2) 17
£ DECT A ZARIER, WANEBEAYIEmAAE . B AR EE. IR L. CT Al (3)
BEAEA HAS &0 AR L H: SIFHASC B E, WEMERR. BRI R . B R. mEk
HH AR (4) DECT AR EUSBD Ekis W, sk IR RS, TR G b

FRAE I KU R v, 4> WA R PUA7] [8]: (1) TCUitR e pR IR MLy I2H . B M SR R /K T i
B TE AR RS . JRIRIEBS AR AR . (2) Atk RIMEIAA. SRL/F s 208, 9 R H
AL H I B A B, B ROR O T IR . (3) AAEIRIIHALH . P SRR PR DR R R AEZ
IR B . (4) MBS R I : 181 FRERME TR, HOLOCTTWIY, 75T FRHE T B 4G 1
B AT, I HE LS XU O 6 v R R ILSRE 1) 9 RE

22. WERE

KH SOMATOM Force XUE CT K &5 £ 24T HARSCITHHE, X TRARER & R B8 I 11 A8 2 4 i Aar
R ERER o AR s R BRI B XU R AR, SRR I R et BT %49 R FH IR MO,
FEETNETL, Skiih; PSRRI MRS BUR S & et b bk, s A BRE
HE 80KV, ZEA I 210 mAs; B R4 HLE 150KV, B ¥4 A B4 (Sn) it ali b kit , % R
160 mAs; Jii il CARE DosedD [ #h=Z %% ; #EE 32 mm x 0.6 mm, &5 FOV 362 mm, fii. A& ER%
5 FOV 300 mm; X ADMIRE Level 3 %485 % (Advanced Modeled Iterative Reconstruction, ADMIRE),
53K D30 AL ER % B60 HHRERIZERE, HH)ZE 0.6 mm. HEEIE 0.3 mm, 17 50%HE
S, D30 543N syngo.via A B DECT Gout #, XU 5 73 i A0 R ) R R #h 45 i

2.3. EfREAERIEIER

BRI RIS L2 )56, KA syngo.via TAEuG N E DECT Gout {402, MRIEAH
YIiiAE 80 KV F1 Sn150kV 2444 ~ CT iRz AN, H B A i To R IR Eh 45 e R tehmic i, By
I N CHEBR B B B iifl . 48 AR o se /5, /il BIPRERSS dn gk tobric, #l5E N DECT BHE, Kb
W2 SR B RIS S A E R . A A 5 LA BB v G50 52 BRHEE T 43 70 B V2T ]
FER B0, BB S5 5 = SRR M I 25 R AT HIE . W A4 8 TA) — ik A
I HEx: Cohen’s Kappa=0.751, P<0.001, —FiZWr—&MER LT,

LA 2015 4F ACR/EULAR Jii K7 JEbrifE G brdfe, THEAER: CT 12T RIR Eh ek i i) REBUEE . p 5
JE o TOHEIR i PRI MUAE S8 PRUAN TG 2 B bm i, AN B hn v R 1t 2

24. GitFabIE
Siit A HTRRPE ) SPSS 26.0. T EYERN R AT LUSHL + BRER(X LSRR, AL EAAM i
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DA AL E(PY 53 D230 [M(Pas, Prs)]dtfiid, THECRLABIEL . H 7 (W) R . ZA RS iTH 2 TR R
R R T 208, AIRPIREELECR A LSD v 24Tkt LR Pearson 2 K556,  BRISAIECA 2
IR H Fisher VI3 Z AR IES oA E TR ECKEH Kruskal-Wallis H 5250k 5, 4118  LL
BERH Dunn RI0 R IE 2 B, SRAVURR T3 DECT 2WiRIR SR 45 i RIBUE . R . R IRk
# a =005, P<0.05NZEREBAGITER L.

3. &R
3.1. WEEE CT 5isMheirnfEER3TE

PL 2015 4 ACR/EULAR Jif K73 KA AE A G it , TOREIR & R BR ILAE 58 3 ANV A2 120 KUbn i, g4
FRAEFAPELL . 100 1) 5 S br vl 5 DURE 7 CT A6 209 XU DU A 3 45 S 1E L6 1,

Table 1. 2 x 2 contingency table for gout diagnosis: gold standard versus DECT (n)
=1 RESWEEE CT KERNHUEREER ()

) EARHER BARERI I &t
DECT Bt 84 5 89
DECT it 3 8 11

&t 87 13 100

%f DECT & &5 % Fl 52 3 # T /E##1F (Receiver Operating Characteristic, ROC) B2k, #hi 2k 1 2
(Area Under Curve, AUC). & B % (Sensitivity, SE)~ £ 5 & (SP)« FH 4 Tt { (Positive Predictive Value, PPV).
¥ P4 750 {E (Negative Predictive Value, NPV). FH #4154 LL (Positive Likelihood Ratio, LR+)+ PSR LE (Neg-
ative Likelihood Ratio, LR-) BEATiZ I &k REVF AL, 45 Ve LI 1 A1 2.
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Figure 1. ROC curve of DECT
[ 1. DECT #Y ROC Hh%k
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Table 2. DECT diagnostic assessment results
3z 2. DECT 2B 4R

PRt R AR iR
AuC 0.79
SE 96.55%
sp 61.54%
PPV 94.38%
NPV 72.73%
LR+ 2,51
LR~ 0.06

3.2. FRIFREERNEE ST EIEIRILR

100 B A REE R BoR, BEERIZHERE, BFFE . WIEZRHEK, DECT JREZ 4SS Mk H R &g
JRAEIN R AR SRR B E TS, I 22 R IAAE ST M (P < 0.05). Forp, JoREMR e PR IR I 1) i3
DECT JRER £h4h f i th 260 22.22%, $RI/RER5r JoREtR 238 OAFTE IR 45 W DTR s S R AR 518 15
AAIRARHA DECT JRER Eh4h St 2357y 100.00%, B BAiEIR K AE 250508 17.78%F1 92.59%. L7 3.

Table 3. Comparison of general data and DECT lesion detection among gout patients in different disease stages

%< 3. BHRBNEE—RRAEN KX DECT HmLEHIFRELE

451 (1'57”) 2y R L N
mH iy wEgY e DL KR R
% ﬁ ZHa HH
TCRER 1 R I 4.0
e 9 7 2 3556+10.56 (25.5.9) 9 (100.00) 2(22.22) 0 (0.00)
SERAEMIA 45 43 2 3956+12.36 3.0 24 (53.33)  45(100.00) 8 (17.78)
(1.0, 11.0)
RAEMBGA 19 16 3 4037:1156 ﬁgls) 11(57.89)  15(78.95) 15 (78.95)
PRI XA 180.0
I 27 24 3 58.85 + 9.37 (1500, 210.0) 21 (77.78) 27 (100.00) 25 (92.59)
e - - - - 9.898 - -
F{H - - 21.377 - - - -
H 18 - - - 75.360 - - -
P{E - 0.173 P <0.001 P <0.001 0.019 P <0.001 P <0.001
#: P<0.05 NERBGGI¥E L.
4. ¥1ig

I RAE PR IR ok BN 45 i 12 DR i B LA IR S BU AORE S L, 1R L PR R R 45 it A2 SE IO -
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WIT1. AEZRIE R G, DECT 1ENHIALEAIRAZ EH AR, FEAN GRS T R0
ARAEH, UL T IRIR R4 W e J v . rIAAGE, D S WA TR R R B 12

AWFFLLL 2015 4 ACR/EULAR i X7 FhniE N G An#ES I, 0 100 191 5 R IR L A 9 XS 38 T g
WiaeE CT Ry, 4R ERH AUCEHA 0.79, REEH 96.55%. FiF Ll 61.54%, HEmMEEE CT Xf
I R AP Wi RRE, LM RAIEE 5, JRI2 XBK, ATfE s s A B U B A% 0oL
HI7EF, DECT @i WA ASFIRE R X Zexd AT LT HRE, FIFHIRIRSE45 & 5 A B L, Ba8
1 X R REESR, 450 T F IR M SR S BLR BR 3R 45 dv (M D B i 5 s ki), I L
RS AT R R 3 [9]. AHIFST 5 BB AR, b 2 A TRER R R MRE HA 2, $RoRXUEE
T CT ] R IR v A H IREAR 1) S PR PR B SR TR, FTH 1 4% St s AR 22 A e 1R a1 o e S0 JXU A2 114 =)
PR, o KU T 5 T TR AL T SR A s AN SR VER 1 B RAEI & 2 ], TSR
T A [10]

AW T LE R IR, R R RE I TC IR i R R IURE H m) 2 R AR R AR TG . A8 0 XA
ASHAHERE, B3 DECT JRER#hah Sk 28 Jof AR R A e B ik B B35 &, dLIRIn be 22 e A7 e
Giitsm L (P<0.05). [N, SR AR A8 XU o AR A 38 PR R R 45 dvvkar Hh #2958 100.00%, 1219
A3 73 1 RE 5 R SRR R AR 2R IR 92.59%, i — D UE SRR B CT AT SLHLH KUK E T2, I8 RE
WS, S B TN RR R WO A R B, NI PR 23 R A A 1 RAAR S FR AR

AW AGE R CT AU AL T SCRRAROE R K, X TR S LR R ARG H—, i+
HH R R o EE AR e, B B ST R IR SRS b AT K. AT iz, 54 DECT #j); 3L
=L ARFCR A TSRS ARG R A RIS, S5A L F 1R XU AT R S TR TERR L,
A R T2 SRR AT e o (RAHE 78 DECT %R B2 61.54%, BRI T4 SCHRHRIE 1) 78.6%~92.31%
AKSF[L1] [12], AT Re SR A dE: O R R DT N RIR Sh 4 i AR RIS, S0 &5 i 5 B B
JECRE AR | BRZE LK I IR S I R U S 51N, DECT Bk S Al 4 Ak O 52 B 1 A5 4 ki ) TR IR 3k &5
SEURFTESS: @ GINMTER s RER MRE B3, 35 CARE IR IR ER Eh AR, X KR MR Ik
B A X2 Wibn e, H DECT mliRBIH IS &, M5 B hn i e I 1 %+ th B DECT
PEMEZE S, [MHERRR TR @ 5 i 0T W AETE AR BR S VAR S5 JLMh 2R Y (1) fm Ak, X R A 13
PREE S PRIR EE 45 R AEAE T 2> S, TTREWE DECT 1R IR A N IRER Eh s i, 3t — D Bmidh R .

SALGAR S E EALL, WAEE CT I A& 6. EHTEH . BB WM, BEHT 50
EHONRE, SR T SRR X EF RS 51200, 6T JohtR e PR R MUAE 25 f) 5300 57 25 e A
A EAT R REE[10]; 422 75 5 PG vl B SR 45 o 5 A R AL LR O R B FIRIR R A 5 B3 1)
VR, B R N S TR TT AR

K FANAFAE— B SRR E: © AT B ORI, FEARSEA PR, H NI B o i 55 X
B G R, PTREAAEE B R A @ AT EE AT KIHBEYT, JCIEVEAE DECT 45 dh fiufr 5 BV IT R
Ri BIRTG A ) AHIFFLARGY N EE B R A5 ORI 55 i A M S0 2% IRt BRI 81, TV A THT VP Ay
DECT X AR SR SCTT AR 1 S 52 Wi 8 . RSRFRIRABEFL 7 H: © JFE DECT 4 dhE = iS5 K
Fabn VRIT IR AHOGPERRE 78, R R EE T 5215 2 00 R 5 PPl 597 e B s @ 9 KEEAREL, AN
ANFEHRAE . AEGIHER S, S B0IF DECT /A R HHiE W, i s ANME; Oi)E
AEFRHGEA DLIX 3540 25 O 5 5 TR R 2R k-

5. &g
ARG, AL CT X RUKI2 B A 5 v T OB B, Al v IR0 55 P SRR Bh 48 5, et o
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S S0 A2 Wi (L S 2, TR ARl R ) DI ey PR R IAAE 0 O B PR IR SR TR, LB Rt Je, IR
PR ER 48 TR R B BUBCOAAS th 3 RIBD Tl % . SRR CT Al A HH XIE i PR K B A2 B B AR A8y
fiE, ORI A RV AL SR 20 2 4 B BU TSR S AR 2 Kt RT3 B s PR e XU FR) 12 i A
BITRCR . BeAh, XREE CT BATTEh. B AT EARniiss, Bz m, ko KUl R
B S IER AR AT B, RSB IR R N A0 (B

IEFEA
AW FEIRAF R 25— I B B 5 G PR R 24 (B i 5. DFY20240909002) .
EL£mAB

Z AT RS FUIK £ % 751(202101BA070001-128) KT 2024 4EARH KI5 H (2024KBG055)
KBRS 2024 F K5 A QIR it KI5 H (5202410679108)

SE 3k
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