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Dual source dual energy CT in the analysis of urinary calculi composition FAN Lu,GUO Jun-wu,ZHANG Hui. Department
of Radiology,the Second Affiliated Hospital of Zhengzhou University,Zhengzhou 45000, P. R. China

[ Abstract] Objective: To assess the clinical value of dual source dual energy CT in the analysis of urinary calculi com-
position. Methods: Dual-source CT with dual-energy scanning technique was performed in 226 patients with urinary calculi.
The composition of urinary stones was compared with the results of the urinary stones composition analyzed by Fourier
transform infrared spectroscopy (FTIR). The sensitivity and specificity of dual energy CT in evaluating the composition of
calcium oxalate stone, phosphate stone, cystine stone and uric acid stone in vivo were calculated. Results: Dual-source CT
could accurately distinguish uric acid stones and non-uric acid stones with the sensitivity and specificity as 100 % respective-
ly. The sensitivity of differentiating calcium oxalate stone, cystine stone and phosphate stone was 89. 3%, 67. 28% and
73.56% respectively,and the specificity of the above mentioned calculi was 85. 62% ,90. 71% and 93. 43% respectively.
Conclusion ; Analysis of urinary calculi composition before treatment could be obtained by dual-source CT with dual-energy

technique . which had significant importance to understand the causes of stone,to prevent stone formation and provide treat-
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ment guidance.

[Key words] Tomography,X-ray computed; Urinary calculi; Infrared spectroscopy

PRE& &S A7 CURRBRATHE ) 72 Il PR # UL B W8 IR 22 58 9
i AE W PR AP BT Bt J8 2 b oy s o . 3R 2 i
Bt b= REARR K Z— AR R BRI K 5
AR EERY REEONIEERE SR ARG
Lo B UIAR G o H I 22 B2 A 8y 23 B 1Y O R AR B
FORSMIESE b F B E ARG AR AT . 3E CT (du-
al-source CT,DSCT) XL fig & $ AR 0] 78 74 )y 2 44 o) 2t
T80 o3 o B AE RS AIRYT T R HE S %,
HEX T4 A8 EARSERTY . ALt
TV 43 W7 R B 285 A0 1303 1 485 SR A Sy X R BIF 5 BLUR
CT WUfig 1 A 53 #1 IR B 45 A 1 HER 1 B T Stk

WS

L. I PR 8 Ak
WA 2010 4F 12 H ~2011 4F 8 H I K2 Wi Ay Ik
BEEE A BRI 226 ). 55 132 6], 22 94 B 5 L iR

1B B AL 450000  FRIN L 4 7K KRN 258 — B I I B il S5 Rk
EEBA B 1987 —) L T B AL Ml FENF CT 5
MR f ll P& L FH T A .

1.4 140 23~69 &, 2B EITAE CT Wit
I BE VIS B L0 R S A A ah R

2. WR CT 45604

% H Siemens Somatom Definition DSCT # 47 #
A WRE R A A FI B ERE YA HLE 23 0 O 140 KV,
80 kVL L4154 76 mA 342 mA, B R %5 5 A
TAESES L F AL S R O S e A B AL R DA A s
B B 6 58 B LB a3 BT s A SR o T 45 A I
RBEEE I CT A CHLES A1 0 2 75 26 1 I SAE o 2%
BRI [] — Mot A0 g A B2 U I o 4 3 IO M (e, ik
AJG A B T AE ¥4 (Syngomultimodality AG) f) 3 RE &
3 AT ST PRI, 5 ABURE B FE RO AT AURE A A
A M. A CT 2218 K DET R 51 e 45 4 i ot . 9 i
A4S SRR B 45 41 20 T L.

3. LLANGIR A A A by

R JH W SEAERL 22 A A R w4 77 i 45 40 20816
% B 35T R 48 (LITR-20) X 45 47 647 38 1k 43 #7465 45
A5 R — KR TOKRER LR R R R B K A IR
PR %l TG /K IR BR S 7S 7K Wi R i B



430 T 245 1k 2012 4F 4 A58 27 %5 4 ] Radiol Practice, Apr 2012, Vol 27, No. 4

1 ABEEHCT2EURDEI R EL 7 AITHE

% 5 Ak B AR H (n) CT £4£(HU) DEI AL B 4B S MR
R 45 139 349.92483.09 0.086340. 01307 37.46+8.02

B 8 235.53"[196.5,276.62] 0.6827[0.6681,0.6795] 25.65021.68,29.06]
JrBR 8 —38.92°[—45.12,—33.92]  0.0010[0.0020,0. 0060 ] —13.74[—15.90,—11.68]
e 6 169.36°[137.333,196.59] 0.0379[0.0291,0.0471] 14.90[13.25,16.41]

AU THATY RBRAEASA HAPEKET.

4. it oy

F SPSS 17. 0 B (#4752 11 43 #r . % CT i &
DEI {H#E A7 8K %5 . % A Kruskal-Wallis H #5544
21 18] 19 P P LB Bonferroni 34 . K86 7K fE o HO. 05,
M PR T VR A A A R RR CT 12 W & 2K 45 0
R R ABURE 5 5

s R

226 G5 AR A BE B AR HE L T ORI Bk
SN AT JE HE S o R B 25 A 202 B o R B
89.3%, FIR Bk 454 24 B, 7 RE 10. 6%, 454
DECT K EZLAMNGHEE W 4540 70 N W IR ES 45 41 (B IR R
g WeER YA RRE A KRGS A . Hoh RS
G A A5 — K R S R K B R A 0 TR Eh 45 A A AR
T T2 W K A1 R 7S 7K s TR B B MR MR 45 A o LR
M2\ PRIR 45 41 2 To /K IR BR » 7 WA DL B 43 (9 45 41 Bl
SRR G o3 A W BIREr B Ry 2 DL T A N
EERSLC TR A S AR R A5 LY L A A 2
5 B ST LAY B — 1 25 A VR I RS R T 5 . SR
CT XF 4 Fhah £ 0 50 B e A 58 W36 1,

St 459 . Kruskal-Wallis H #5843 87 4 Fh 45
A1 CT {541 DEI {4, P {H ¥ <C0. 05 (H & 43 7 K
10.35 & 12.27) e B L CT 22148 #1 DEI {4 N 45 ¥5 . 4
R Z A 22 5%, 4 AP F iR, MRS 45 4 5
BERRERZE 1 CT Z{H(P=0.093) &% £ 5.4
FAA R CT 22 {H M DELE A i 22 S ¥4 G4 8 X
(P<C0.05), PRIt Ik e B4 R L4 2.

k2 BEQHER

oAk DECT (4%) 41 9 R ik (K0
BRRASLT 139 136
B T 8 12
FBR % B 8 8
WAL B 6 5
I 65 65

E ARG OERAGE LAY AL S,

A ARG CT 34 h 98 W 2R, X 73 IR
M2 4 1 A AR PR R 45 A1 2508 FLRy 5 35 2 10004, X
OY RLTRES A5 A M) R B 89. 0300, KEHE R
85.62% , X /WM Eh 45 A i AL Ny 67. 2800, H¢ 57
JEH 90. 715 , K43 Ik S B 45 1 1) R Ry 73,56 %%,

L SEREE N 93.43%
ot

BRI A5 A0 2 WA DR AP B UL F0 22 K s Hoo T
S SR AL i A o2 A g AL L 5 AL A L3R
B KA G IS 2 R N R VI OG . RSS2
R TR 5% 1) AR BEL L SRR % AR5 95 5 DR B %) A5 L AT A R
S AR K S SRR K 5 | R 5 S A [m) 5 B 1 48 4 5
2 T R vl o PRI B A S TG i DR R R A 1 12
Fgyrt .

PRE& S50 B3 24 FLRL a3 B W 5 X8 3L L TR
Ab B R A K AR S5 A AR IR T
J7 8 B3R $E MR IT MBCR WA R KON . IR ER 45 A
B B SR 25 A0 1 2T T T A 2 AL B o A
T 2 R BOLAD A QA A AN S i B A LB &
BB B BOCA R i DR A A A AR S 3 28 TR A% A X
B 0%, AT RE S BRI £F 4 AR R & O A5 3 RRE . i
HIGIFIE SON U B E LM HE 6 £ a2 kY,
BT WA 45 40 B3 . 0 RE O I IR IE 5 A B IR T
T S FHRBL 2= U S P AL E R S, o4
R TT R 8 AN 6 B B L BRI T R 1 R A
JEH BRI T2 A M k. HET 6K LA 6z —Fp
RETEYR YT BT WA 45 A 09 B or B A RO 5

B % Aok CT HAR iy 28 AR HE , AU CT 1 1Y
WL IRATAE R AR T e WA T LR R,
XURE 12 AR 1 I BR T RE 98 B 8 45 4 19 K/ B L7
B LA R IR TR TS A R B R
B A A R E PR A IR YT 7 R AR T 0 1, AT 4
A AR R LR T B B .

DIFEAF 9T 26 B B Rl B CT A 7 A 40 i ook I 5 1
Wy ligh A i CT E R B &5 1 B o) s (ELAE PR P 45
OGRS RK ER&ERGEAN CTEEEfFEE
B o AERPEXLAE B CT 45 1 0 200 B85 JE 47 PR3
S T U T 174 T ) RN L A oA o T v 20 2 ) 2 B 2
TR 75 58, Sy Ah AR B 0 YRR B 2 B FR G R . R
U8 CT [m] B FAS [ fig 2t 00 P9 A 3RS 1 48 B TR [
Py 5T 19 B i 0 98 S A (R S DTT KE A ) 49 51X 43 T
FERCPEAAFE A 2 AR 430 1 B vl A L Pl U A
B[R] A U8 L DT 52 B XL RE X 2k i) [m] I 49 4 5 Bcs
KA AR B &5 0 1 4 38 2k G A RE 4 R R B O



ATz 2012 45 4 A% 27 55 4 ] Radiol Practice, Apr 2012, Vol 27,No. 4

W CT .l ad 715 CT 2 {8 & DET i A] LAHE I H
EEWR

AW LL CT 2208 & DET A AFE 46 b5 2 55 2
PR T AT Y OURE 25 40 S AT AR L T BT 2 A Y
P 25 2R R WZE R B T 45 A0 B a3 0 il ify [X
o3 PR TR 45 A1 FAE BRBR 45 41 . R BBE R AR S B X N
1009, BARFERRES S 1 SRR 450 1) CT 2 {HAF
1E— & B A& . {5 DEL & #4922 5 7T /5 2 Pi 2 X 73 19 95
s FIT DL AT B A DX 0 R B 2 A bE A R 4 A S
BRER LS A1

ZLAN eI H AT BN 2 — i LE A BRAR (Y 45 41 €
PEAIE S E BTk . BRI LM e H AR A I
FIBITSE 4G A1 73 1 B L AN SO 335 SR 1 5 405 1 A o3 A
W IEST L AR SE ALL AN G R A S 4T B 43 BT AL
U8 CT XURE R 45 A1 B3 73 BT B AR XS T 45 47 1 73 53 AT 1Y)

[3]

[4]

(5]

[6]

(7]

(8]

(9]

431

ShBEZR 5 2006,27(6) 1287-1288.

RIGHK. DECT X JR 45 41 4k 24 1% 73 23 A7 19 52 6 A1 I PR R BF ¢
(D1 )7 - 7 BERF R 2%, 2010,

Graser A,Johnson TR,Bader M,et al. Dual energy CT character-
ization of urinary calculi:initial in vitro and clinical experience[]].
Invest Radiol,2008,43(2):112-119.

b2 R A7 RS S AT Ak L) ], B2 T 53R YT L 2009, 20(5)
257-260.

Scheffe H, Stolzman P, Frauenfelder T, et al. Dual-energy con-
trast-enhanced computed tomography for the. detection of urinary
stone disease[ ] |. Invest Radiol,2007,42(10) :823-829.

THONE e B g, S5 PR 45 A0 B 23 T B PR v R 5 LT .
Py E2E 20 3, 2007,7(4) £ 347-349.

SRCT K. A2 E M S L08R 6 4 B IR A5 A 8 LT 3
AR USSR SMBEZ% 75 - 2007 ,12(4) £ 266-267.

B U L KRS AR WU CT XLRE B B A% B Hen 46 i w0 4R LT .
PEY7 PA %4 ,2009,30(6) :63-65.

[10] el 2RO A%y, 45, WUR CT AURE & A5 B A 78 I IR L A 1
e . T REL] . K50 B2 1 P . 2010.7(9)  874-876.

Mo B CT RS & 3 A v T IR % 45 A R4y C11] B 5RFUE B3R, OUR CT UURE f 2 A X 3B 25 4 153 1 BF
YA IRIT BTG 0 SR BE5 1 B AT £ B 0 5 [12] ;igi*ﬁifi;;ii;l(;?i(i;:;4522*6}5263\%12!&%&5{
AEBFEFREG AN EBRIRIT L i 2k A L. W6 B BB AR 2 25 5 2005 ,20€10) 614616,
Ej{%‘é?ﬁﬂiﬁﬁ o [13] Stolzmann P, Leschka S, Scheffel H,et al. Characterization of u-

SE Mk

[1] SRR, AR P hE . IR R 25 A 09I R AR AE 5 1R Y7 432500 .
I B 2 R AP} 2 75, 1998, 13(4) 1 150-153.

(2] wdd Wl 0. bR B S5 AR YT T I R 3% Rt e (], A A2 i IR

rinary stones with dual-energy CT :improved differentiation using
a tin filter[J]. Invest Radiol,2010,45(1) :1-6.
(e A 91:2011-09-07 & 18l A #:2011-12-01)

CRE IR 5 V2= 2012 4EAETT FIAE e s 3+

(FEERBBIEERA G TPHEAREFBEIARIF TEERM AP AHRERRERNBELERIZEREREZANE
REBFARLF B A% —F) % .CN 11—5902/R,ISSN 1674—8034, B M 4hAFF £ 47, % FIARA R 2 H 20 B B, Kk
16 7,80 W, 2010 4 1 A 41 F), £ 4 4 R E-F 2K

ZAABNF—AEFHERRGELYFRAPA, BT CKEI(LELH)I(CAZBCHHRMAZLH(aARH
FHIVCSA) £ B(EAHF MR D) A Z(FaREFINNVAO P EZSHMA GEROKEE . FEFRMA WL B REE,
TXAEMAIMEEFHBEERZ . CHZTABRFRR LA R,

(REEHRBBIREEZEALGAEE TEE . EARP R, TEREAERREEARGER LN S ABFRT,
P LA AR &SR A Ak 2R AR R AR L 2h AR L R SR R AR LA R TR R AR B 9 Bt e R R A R 3 TR xR A e AR AL o R LA A
ERATA G TR L B BEERINFTANGET HERY RS BERRGG R ZENF AR R ARG RTER
Fo XA, TREARE T LRTH . FREFD G ARB MERE AR AR KRR PR FE
ER TR BEAERF R ZRRAFELEALEESIER, R ARERARGHT GRS HE—ANE2H
HELFRLAFE RABES L EFHRR AR BEEGLERN D! BBEKRERFLRAFNE S W3k ht-
tp://www. cjmri. cn , JKAS ¥R 45 : editor@cjmri. cn,

AT Rk F TR AR, R K E LA AR A

EM 16 T/ AL,96 T/ F . WREITH WK AR F 2855, A E A M iR B ) TAT B . bR DK ARA B R IR R AR S B3R,
Wi X TARARRAZITAKRE 6 FERKET EBHLLEASHAH L8 F;90%:100061, HELKMZTEW.TE XX F5
X#—% XM, p#HFdEE/2H.010—67113815

T IR PSR i 7D



