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HMREAAR 38 Bl BB R L1 B, el R B 3T Bl JRIER DEBLRAT A 26 1.
ARHFTIAT CT gk, AJFIRAE A bRA, 1 TiE 4 a Mo .

1.2 CTINEEREAZE

K 64 HE 128 JZEE P FE2HE CT Ml (Siemens Definition) ATWAMK ZR4AFEFIH,
FIHiiz%: 120kV, MAS 210mAs, S2PH 128 <0. 6mm, FHAHZIE Tmm. FIHEATEATOK
600~800 mL 15 5% It 78 %4 .

1.3 CTHIEMN=

iz i} Syngommwp VE40A JGALBE TAESFEMW K & CT AL G KGR (- 1D L, i

ZEA M E A (diameter, d). “F3 CT { (Mean Hounsfield Units, HUm) J% CT {HAr#fEZE

(Standard Deviation of Hounsfield Units, HUsd), 315 F¥ CT {H/H AN ELAE (HUd) .
Z R, WK S5 A& .

(a) (b) )
(a) ~ (o) BEWItI. FARfr. JOIRAT. BEE4s A d i 1. 0lem, HUm 2% 325.8 HU, HUsd 24 148.9.

Bl 1 77 25, BRRRE A
Fig.1 Male, 77 years old with uric acid stone on bladder
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2 #R
2.1 AERSERENER LR

AL IR AT RY I 25 47 B 2 4 CT B VS 230. 20~1005. 00 HU, 4543 ARS8 1232 4 PR IR



3 M PR . R CT % 0 R B 45 4 1A FORIT 5 333

—KERREG . BRIRBE AT —UKEIRES . AN/AKBEIREE L . FRIbmi kA fokstumhdn 7 2%, K
RIMBCR MRS Hohaligi A 85 19 (85/112, 75.9%), WA4EEA 27 4 (27/112, 24.1%);
afighi i OKREIRESE A 2 ), JNOKEBERREEELS A PR Bk A g A A 1,

I, KRS HG20 0T WEEA N IRIR + —/KHIRES 7 1) (7/27, 25.9%) . —K
TORRAES + BRIREE KA 15 9 (15/27, 55.6%) . —/KILERAS + IREEHE KA + FRIEREK A 5
Bl (5/27, 18.5%) . WAL TS IREE A LI R4 R L 1 &K 2, RKgdiA 5
JRBREE AT (/KRS 547 . WRIRBE K AT RS 454D Z A HUm Az HUsd. HUd {8 % 57
FAEt#E L (P<0.05), AEIRIRE A AW HUm & HUsd. HUd fHZ 5402 E X
(P>0.05), 4ifi d{HfEAFSSE5A 2 2ERITEG R (P>0.05) .

F 1 AR RESEAN d HUm, HUsd AT HUd (945 R LR (X+S)
Table 1 The d, HUm, HUsd and HUd of different stone component of urinary tract

Bl Bi%e L/ % d/cm HUm/HU HUsd/HU HUd/ (HU/cm)
IRIRA A 21 19.6 1.73 20.91 346.22 + 97.46 152. 03 £50. 24 241. 02 £98. 39
— KA 4 49 45.8 1.53 £0.97 615. 00 £177. 41° 363. 93 £97. 69" 488. 95 £207. 39"
WRER IR AT 10 9.4 1.39 0. 72 568. 03 £ 57. 83" 359.39 £31.12" 480. 83 £167. 19"
WEEA 27 25.2 1.76 1. 40 571.72 £133. 41° 348. 39 £94. 97° 405. 19 £145. 28°
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Fig.2 Box plots of d, HUm, HUsd and HUd with different stone composition
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W R IR G FEEIRREE A T LE A (58 2), ROC &k anl& 3. HUm. HUsd. HUd [f ROC &k fE
HRCE M IRIR S A SR RIRE A, UL HUsd [ ROC 4k F1EAY (area under the ROC curve,
AUC) ok, 2WrkheW] e T HUm Az HUd, 10 d [#) ROC HhZRASREIX 4> 4541 ) o

Fo JRMELEA dy HUm, HUsd A1 HUd /) ROC i ZeAH S 5545
Table 2 The ROC data of d, HUm,HUsd and HUd in urinary tract stone

20 53 AUC Frufiz P 95% w5 X 1] 2 W BUEAE/ % FESE/ %
d/cm 0. 444 0.077 0. 428 0.293, 0.595 0.99 73.3 38.1
HUm/HU 0.915 0.031 <0. 001 0.854, 0.976 452. 90 83.7 95.2
HUsd/HU 0.972 0. 140 <0. 001 0.945, 1.000 211.90 91.9 90.5
HUd/ (HU/cm) 0. 858 0. 040 <0.001 0.779, 0.936 253. 70 66. 3 95.2
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The ROC of d, HUm, HUsd and HUd in

differentiate uric acid stones and
non-uric acid stones.
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i CT 2] AMERIX 73 S S AR &5 47 . ABESTH, HUd JR ] Bt mth X 73 R R 45 41 S AR IR
FRZk A, WA N 253, THU em B, LU R R S0 350l ok 66. 3% Fi1 95. 2%, (HIZ Wik
AEf& T HUm,

bl 22 02 — A - I B BB BE i — PP BE 5. CT I 1 bk M 22 S W JE % R X
(region of interest, ROI) ARG ERIR CT M/ HFEE, " RHREA . KW, LK
i S LA ROT P9 CT L AOASAL ™ . Tailly 251X} 466 4% JR I 40 B W R B, 45013
CT B 1] BAIX 43 HH R PR 45 47 M B4 345, T HUm R HUsd 5625 18 FH 0 T bR 198 45 45 77 T8I 55 A AR
50 dv HUm. HUsd A& HUd %500 RPR 45 41 S ARPRIR A5 41 1¥) ROC 4k B T 53 A 0. 444,
0.915. 0.972 1 0. 858, LA HUsd S5 JRIR 4541 5 AR IR BR 45 40 S N vERf, S re i BT
d. HUm K HUd.
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Study of Conventional Quantitative CT in the
Identification of Urinary Tract Stones

ZHOU Zhenyuan®, ZHANG Junwen?, LIU Zhifeng', CAI Jinhui®,
RUAN Yaogin!, GUO Donghua®, LIU Qingyu"**', XU Jinge?

1.a).Department of Radiology; b).Department of urology surgery, Zengcheng
District People’s Hospital of Guangzhou, Zengcheng 511300, China

2.Department of Radiology, Sun Yat-sen Memorial Hospital of Sun Yat-sen
University, Guangzhou 510120, China

Abstract: Objective: The aim of this study is to assess the value of spiral CT parameters in differenting stone
composition of urinary tract. Methods: Preoperative CT data of 112 patients with urinary calculi in our hospital
from May 2016 to March 2018 were collected. All images were reviewed using abdomen windows to evaluate the
following data of stone: the diameter (d), mean CT value (HUm), standard deviation of the mean CT value
(HUsd), and the ratio of average CT value/diameter (HUd). The the differences of various stone components were
compared for the above factors with statistical methods. Diagnostic performance of the d, Hum, HUsd and HUd
for different stone components were measured by receiver operating characteristic curve (ROC curve). Results:
There were 21 cases of uric acid stones, 49 cases of calcium oxalate monohydrate, 10 cases of carbonate apatite
and 27 cases of mixed stones. The HUm, HUsd and HUd values of uric acid stones were significantly lower than
other types of stones, and the difference were statistically significant between uric acid stones and non-uric acid
stones (n calcium oxalate stone, carbonate apatite and mixed stones) in HUm, HUsd and HUd values (P < 0.05).
There were no significant difference in HUm, HUsd and HUd values between non-uric stones (P > 0.05). There
was no significant difference in the d value of various stones (P > 0.05). The area under the ROC curve of d,
HUm, HUsd and HUd to identify the stone components were 0.444, 0.915, 0.972 and 0.858, respectively.
Conclusion: The HUm, HUsd and HUd values of spiral CT can identify uric acid stones and non-uric acid stones.
Among them, HUsd has the best identification efficiency, but it cannot distinguish all types of non-uric acid
stones.

Keywords: spiral CT; average CT value; CT standard deviation; urinary tract stones; stone composition
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