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Abstract Objective: To extract the whole volume CT texture parameters of urinary stones, to analyze the re-
lationship between the whole volume CT texture parameters and the composition of the urinary stones as well as
the operation time of holmium laser lithotripsy, and to discuss the clinical application of the whole volume CT tex-
ture analysis in urinary stones. Methods: The data of 104 patients with urinary stones who were hospitalized in
Wuxi People's Hospital and received both holmium laser lithotripsy and stone composition analysis from January
2018 to October 2019 were retrospectively collected. Relevant softwares were used to process the urinary stone
images in CT and then were converted to numerical values. The CT values of every pixel in the whole stone vol-
ume were extracted and the whole volume CT texture parameters including the mean, median, sum, 25th percen-
tile, 75th percentile, maximum, minimum, full range, kurtosis, skewness and entropy were calculated. Compa-
ring the difference of the whole volume CT texture parameters between every two of the three groups of patients
with uric acid stones, calcium oxalate stones and mixed stones and analysis of the correlation between the whole
volume CT texture parameters and the operation time of holmium laser lithotripsy were conducted. Results: A-
mong the whole volume CT texture parameters, the mean, median, full range, maximum, 25th percentile and
75th percentile of the uric acid stone group were significantly lower than those of the calcium oxalate stone group
and the mixed stone group (P<C0. 05). Entropy, kurtosis and skewness had no significant difference among the u-
ric acid stone group, the calcium oxalate stone group and the mixed stone group (P >>0.05). Among the whole
volume CT texture parameters, entropy, 25th percentile, sum, median and skewness were all related to the two

groups of the operation time of holmium laser lithotripsy (P<C0.05) . of which entropy, 25th percentile and sum
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showed positive correlation while skewness showed negative correlation. Entropy showed the strongest positive

correlation (r>0. 5, Pearson and Spearman correlation coefficients) , 25th percentile and sum showed strong posi-

tive correlation (0. 3<C»r<C0.5, Pearson and Spearman correlation coefficients), the skewness showed a medium

intensity negative correlation (¥ = —0. 351 Pearson correlation coefficient; »r= —0. 345, Spearman correlation co-

efficient). Conclusion: Among the whole volume CT texture parameters, the mean, median, full range, maxi-

mum, 25th percentile and 75th percentile are significantly lower in the uric acid stone group than those in the non-

uric acid stone groups. These texture parameters have potential to be selected to help distinguish uric acid stones

from non-uric acid stones. Entropy, 25th percentile and sum are positively related to the operation time of holmi-

um laser lithotripsy, but skewness showed a negative correlation with the operation time of holmium laser litho-

tripsy. The measurements of the whole volume CT texture parameters were helpful to pre-evaluate the difficulty

of the holmium laser lithotripsy.

Key words stone; texture parameters; CT; operation; composition

W R ZR 25 A 2 WA PR AR R DL, BLYR YT R
SR . WRRR A TE 245 A HE T e 6 M b 7T
iy TR T X TR YT O AU BB
DI R TF AR M oy B BE W 4 45 5 T A A B L,
CT 3 #1 (CT texture analysis, CTTA) &L &
e K JR R SR iy — R 240 KO T R BRAE R
MG AL BB A, HLREHRE CT FHRFRAE , A Al S
A8 N S BT MR ) 2 S8R A I R b — SR 1Y
S R WS E T =l UL KR fa o S (= SN Ny 1 R S
SUH T TR R A CT 18, B E 0T
SR CT LS80 5 45 A % Mot o +
ARBFEOE R, T 2R CTTA £ MW IR R4
rh AR I PR N A 1A .

1 #&REFRE
1.1 s RBEE

PEHE 2018 4E 1 H—2019 4F 10 A T BT A
B BE B4 Be 42 32 Bk O e F ARG IR AT 45
AT AT 104 Bl E . A9 A AR HE . O B 2% (1)
B WE PR B e 4E A s RIS A O 4 A e R
HAE>5 mm; QLB AUKE B FK <20 mm; @R
BT IR R 54 CT . HeBRbR . O B e
K=20 mm; @ [F M) B E sk RS 2 R 454 QR
FHFARFC 2 MW vh i P A R (ESWL)IRYT .
104 B E T, 55 71 B, 2 33 Bl 4E % 22~77 %,
44 (49.53£11.87) % 5 B i 145~188 mm, F- 3
(167.44 + 8.33) mm; /& H 45 ~ 105 kg, ‘3
(69.914+12.01) kg; B 45 A 18 B, i R4 45 1 80
B, e a5 B, R IRIESS A 1 B,

1.2 ik

1.2.1 FARFRX 104 # 8 F b, R i R4 B
BROBIEA AR 26 191, B0H: B PR A B B OO A R
70 B, 28 B o R AR A R 2 4], 28 PRI B b R
BB A AR 6 i, 4% F KRB AR, 48 <
60 min A>>60 min PI4 , H: 1 <<60 min 2 70 i,
=60 min £ 34 f],

1.2.2 iAo ath FARBG S A3 et T
Ji o BRI — 24 B A 3 0 P W S 1 21 A0 S 3 o0 A A i

P854 B o3 M. 104 1 45 4 42 B 43 69 AS 8] AT DA
O3 R — KBRS | — K B RS + K BERES . — K
B PR B R WA K AT L — /K B R AT+ UK R R4S+
T R Wl K A i TR Wk K A\ PR TR 4 45 A1 L TG /K IR TR
g,

1.2.3 CT ##i k% K H SIEMENS SOMA-
TOM Definition B2 iE 64 HEHLIEFT 0 FM R 5 5
HH AL FHEIB S 8120 kV, 250 mA, 125
0.8 mm,/Z/% 5 mm,

1.2.4 CTTA BIEMEEE T2 104 B8 E W
RAEGE A CT K& - 47 DICOM 5, ff
244 Onis 2.5 Free Edition & Fiji. app. X}
iR CT BMR 17 b 3. 5. 7€ Onis
2.5 Free Edition # 4 AT I8 r 47 )2 1H 45 44
B CT FE1&, 85 S B E 45 DICOM X4, i
Fiji. app & 2% S5 1 0 245 A AR OK, IF # 4 h
oK . JE Bl 4 4 B AT A HEBR (B 1)L 4 B 7% a4
(MACROYEEUIT A 454 CT JZmAEMEFEM CT
B 83X ) 45 4 1 o A 2 T B A R AR 1R
CT fH.

1 ZRBGEFRHRARINH (EBLEN)

1.2.5 2B CTTA JH SPSS 19. 0 #1143 ¥ 5
g a2 CT a4 % CT i, 2 At HE
Hh B 25 40 1995 (Entropy) » IR 1H 50 1 45 41 45 11 1)
HAth AR CT eS80, BAR 3G ¥E P E W
B W R AR KR AR /IMEL R 25 S 6 BRI



557 B A AR CT SO 4 BT 70 9 BR 28 45 A 1 I DR 1% FH R 5% « 545
75 B 2.3 R CT S HMEE A 0 R

1.3 Stk

N SPSS 19. 0 G it 84 k47 $cdls or dr . 3t
HEPORLL &t oo, H v B A BRI 25 A R A
S BEOEEA FRB [ Z H R " K5, A
REAEH(BMD CT W 5 K A2 = Fp &b £ 8
HEE) CT S SHE S AT AR B E 4 22 (8 (1
CTLUHBH2ERRM K5, LI P<<0.05 H %
RAGIE XL
2 #ZR
2.1 HBEMNSARER

104 f B FH 45 A B, — KBRS 45 A 30
B, — K B RS + KRR ES 45 4 31 B, — /K FLIR
5 - BR FR A K A1 16 9], — /K R 45 -+ K B R 45
B TR AT 10 M5 R TR 5 K A 1 1), DR TR B &5 4
1), oK IR 454 15 5], Forp 1 45 /8 35 (T XX,
BRI R S A S5 A U — K B R + K B
PR 5 ) i J3E 06 R B s Ok . 3 A4 103 o], o
B 70 B, % 33 ;AR (49. 65+ 11.87) %5
BMI<(18.5 kg/m* A 3 #],18.5~24.0 kg/m* A
37 i, >24.0 kg/m* 4 63 {9l ; B 45 47 18 B, fi bR
BEAA 79 B BB AR B S5 A 6 B CT s W i e
KA (9. 80+4. 80) mm,
2.2 LERFCT 8 sH

ANHBESE AN EER CT ae S5 M1
(494. 15+ 164. 61) HU, H1 {8 (437. 67 £ 165. 66) HU,
25 A A B (247. 50 £ 65.04) HU.75 T 4 i
(705.84 + 272.87) HU, #H K {f (1136.47 +
404. 84) HU M /IMH (124. 27 +19.34) HU, 4B
(1012. 19 4= 405. 66) HU, 1 (227 766.05 + 784
460. 80) HU &S (—0.610.69) 1 B (0. 58 £
0.37) .Entropy(7. 14£1. 22),

T ok TC A R 2% B = 4 H AR T 2 45 B A
AR > RREZS A IRIRBE K 14 HA 1
B 22 5 TG 1T 5 s — 41 M 5 48 A B Bk
(1 XX) . #4540 W5 53 — 41, Horh R 45 2%
LG — K RS — /K SR 45 + K R R £5) 41
60 i TR A 45 A0 (— K FETR A5 + ik R W JK A1 . — K
RS + KRR AS -+ B R W K ) 4 26 91 L R R
gEf e 15 il

AR CT Ge S8 i (B L 208 )
KAE .25 EAMLECR 75 E 430 A PR R 45 A 4 v
HROH A T B R A 45 A 2 MR B 45 A 4 AR R
CT 8 S H0h & FE R JE  Entropy 7€ JR IR 45
M EREESAHMBASSE A A ZE I 525,
W1,

2.4 2 CT 808 S 5O EKEOE A TR B E
P

S HERR 45 A AL B R A TR R XA X TR B
6] B S 0, AZH 46 3k 104 9 B 35 v A b
PRAE B8 B0 B A R 1Y B R A DR A T B A A AR
HAk 66 i, Hrh 5 A1 B, 2 25 B, BovE R B B
BEOCEAREEA IR R 20 W, FARH AR F
& WA — 2 W R AN FARE R AT, A F AR
[T 75 S 1 i WO S NI 1 U B R [ )
60. 14 min, 80 ¥ Bk ¥ 6 A T R B H 5 o8 <
60 min 41 F1=>60 min AP 4, H:rp<<60 min 4 39
$1] .>>60 min 21 27 i, P54 E MR AR BMI
MG B Z T TG T L (P >0.05),
{BEKEOE R A F AR BHH <60 min HAY %A CT B
W 1 f £ A2 /N T T R I [ > 60 min LAY 45 A CT
W KR MALBEERAERIT B L=
—4.407,P<<0.05), W3 2,

Rl EERCTYUESHMERRSHXER Tts
CT 8B 5 RIREE A (n=15) HREEL A (n=060) RELA (n=26) P1(») P2(t) P3(t)

¥){i/HU 330.55+75. 71 505, 81+149. 13 533.194-159. 42 0(6. 388) 0(5. 496) 0.460(—0. 746)
T/ HU 314.67+76. 81 441, 09158, 15 466. 10147, 54 0(4. 442) 0(4.317) 0.483(—0. 706)
2E/HU 570.27+301.64 1 058.584355.52 1 118.27+405.44 0(5. 402) 0(4.924) 0.519(—0. 650)
W KRAE/ HU 688.67+£303.95 1184.124353.12 1 242.62+£401.27 0(5.459) 0(4.984) 0.524(—0.643)
/ME/HU 118.40427.60 125.53419. 74 124.35412. 34 0. 359(0. 943) 0. 440€0. 790) 0. 737(0. 338)
119 020. 93+ 172 945. 15+ 138 746. 27+
F1/HU 0. 332(0.977) 0. 567(0. 581) 0. 503(0. 674)
110 441. 40 366 225. 44 941 24. 20

25 Ao hi%/HU  215.80436. 22 246.65+62. 29 255.341£58. 82 0.017(2.501) 0.011(2.662)  0.540(—0.617)

75 FAME/HU - 430.624107.51  726.994248.66 767, 994-264. 03 0(6. 983) 0(5.742) 0. 504(—0. 673)
[235°8 —0.48+1.03 —0.58+0. 66 —0.7020. 50 0.724(—0.360) 0.447(—0.777) 0. 358(0. 927)
it B2 0.4540. 42 0.6340. 36 0.5940. 30 0.138(1.547)  0.253(1.173) 0. 621€0.497)
Entropy 7.184+1.15 7.04%1.22 7.234+1.16 0.677(—0.422)  0.891(0.138) 0. 486(—0.702)

TE:P1 g IRRES A1 2 R B RRES 45 41 20 HL B P2 SR RIS A 2 RN 25 0 2H L A P 3 SRR IS 45 1 A FR & 25 A 2H LU 3



+ 546 - I R 26 PR A1 Bl 2 7 o 36 4
K2 NABRENIERES %),z +s
P | BB A F AR B ] . P
<60 min 4 (n=239) =60 min 4 (n=27)

PE 5] 0.250(1.321)

] 22(56. 41) 19(70. 37)

4 17(43.59) 8(29.63)
s 49.15+11. 82 48.52+12. 33 0.834(0.211)
BMI 24.9843.50 25.3342.21 0.613(—0.509)
CT % W 1 ¢ 1 42 9.0642.45 13.12+4. 33 0(—4.407)
50 4y 0.217(3.059)

i 45 4 22(56.41) 11(40.74)

RAEY 11(28.21) 8(29.63)

JR R &5 5(12.82) 8(29.63)

Tk PR W K A1 1(2.56) 0

P 2R CT 8L S04 Entropy .25 H 4
PEEC A A B DL K CT R I 18 i K 4% 7 8K
WO A FANME LK EZRARITFE L (P <
0.05), M Entropy, CT H Wi iz K 42,25 A 7>
57 B8 S 5 BTG A TR B Ja] 42 1E AH DG 5 B2
A SENE . Entropy F1 CT 8 Wi i K42 5 804
FEREAT T A B[] 522 d5 53 119 1F AH 2 M (- =>0. 5, Pear-
son Hl Spearman #H5¢ Z 5 [R5 /2 . 25 & 207 5K

3 BB CTYESHAMNEABAFARBENXR

NN 52 P03 58 19 1E AH & PE (0. 3<<r<C0. 5, Pearson
Fl Spearman AH 3¢ 72 i [A] B 3l 12 ), f B 52 0 op 45
R A G (r = —0. 351, Pearson M R4 r=
—0. 345,Spearman AL RED , W 3,

SRFCT ae #2480, CT s Wr i e K 42 5 8k
BOGHE A TR I ] (4 40 26 1 23 7 2758, Entropy #
CT A W7 T e K A2 5 T AR I 1) A 4 56 &R Bt K (]
2.3),

§
i+

BRHOE A T AR [A]

CT S S8

<60 min 4 (n=39)

P)

=60 min 21 (n=27)

B/ HU 496. 514148, 04 562.72+157. 31 0.086(—1.741)
R /HU 426.334133.47 505.594144. 04 0.025(—2.296)
425 /HU 1 087.36+£370.78 1 159.374383. 41 0.447(—0.765)
Wkl /HU 1211.034375.76 1279.154379. 26 0.473(—0.721)
Me/ME/HU 123.67+19. 66 119. 78 +20. 91 0.4440.770)
F1/HU 101 904. 0371 944. 49 253 326.52+206 318.75 0.001(—3.663)
25 HAa g/ HU 240. 32446, 44 278.33+£52.79 0.003(—3.091)
75 H i g/ HU 706. 314252, 91 818.58+1275. 19 0.092(—1.710)
U4 i —0.43+0.69 —0.7040. 87 0.158(1.428)
A BE 0.7140.29 0.4740. 39 0.004(2.998)
Entropy 7.0640. 84 8.0440.70 0(—4.919)
0.6 0.524 0518 0.7
05F T — 0.468 0.6 |- 0556 o544
0.505
0.4 0.360 = 0.5
£ L 0.276 W 0.4
N4 0.3 Rk 0.311
® o2l 0.213 0.209 :!.é 0.3} o252 o106
B oL H H 0.095 0.090 e 0.2 0.154 0.148
% [ ol HOHTH
2 0 _ IS
W] I:l 8 |:|
O -01F -0.096 o -0.1F
-02r -0.176 » 02} 0116
-0.3F -0.3} s
-04"“ -0.351 -04L 0.
S . < S B &
S R OB 6 S8 S R g R
& @4‘* ,@% ,@% FH & @4‘* ,@‘5 ,@% JH
& @ 5 & P o
0&’@‘ 0&,@,

B2 2R CTYESH.CTEHNEREKEEHH
A F AEEH Pearson 18X R

B3 2R CTZESH.CTENAEKEEHH
St A F AEEH Spearman #H 3% 2 £



57

A5 A RB CT LUBE I3 BT 76 WA IR 2R 45 40 A9 I R 1z JH T 52 « 547 -

3 it

WA IR 2R 45 A7 e — B A BR M 1 2 Sk T A )
HBR RO FE R L, Ak 2058 & 3k
T CT A A 2 S B g 08 T Wil ESWL 3697
B R T R0 R AT R A CT (B RN &5 & A% 43
5 ESWL M A — P, (H2 CT H
W 7 WA PR, BT 85 A % i R
AYETT B — ) R D4 # [X 3, (region of inerest, ROID)
ANRE R WS PR AE B . P, A T v IR R BR L AR
58I AT 2K CTTA, CTTA A] L% Ui Hi 1T
AN E SR, WEE EE.CT E
fRFHE VR B AT X2 58 ok 3 5 i 80 B AiF ) o
7 6 PR ZR 25 40 1 N 3 A A A T R LA A 2
A7 AE RO AN A R AR P 22 5. IR R 45 A 1 CT-
TA il M4 CT BHG b R R sk 2 K B 2%
(R0 A1 156 R, Bt 3t S s 45 A 2 4 45 0 1) S
P T R % 0 L 2 B IEA

G CTTA J& i — 2T 1) 2D S0 4 7, B
7E CT EMG i B2 A B R i S, SR 5 F 3
i RO, B DL H R U A9 0B S 80T A g
LA 28 BB AR A A g B B 5T S AT
BAGEA R Ok RS A N EA )R
T /) T % 8 DX W 2485 A (%) N 2 T 0 ) T 52 56 L 3845
2817 B RO # 75 FH (volume of interest, VOI) , {H
RHROIZEGS A NG FohamE, A MHY 2
B — IR R AW . AR 2 CTTA 4
i ROT Y 75 ¥ R 5 45 0 B R4 )2 A9 1% 20008
KW B B — AR R R E IR
BH 22 0 1% 2 i 4 -3 ) i (R 1) L A/ ) BBl A
BITRZVE T . 3 B B 5 36 I 12 Sl 5 1 o AR — 350
Iy WAL R A TR A B0 A 3 i HE R AR AL . A
30 A $ R A 4 B 4 R RR B A Bk DR A X
e 23 P 2B I DR I A L N B3 Bk iEL 1R B
20 [1 AT (EP Y i PO STk AR (S i | B =N 2
FERT . T ARk WFSE R B — 2 1 1Y 2D Sr 5y
M5 4R B 3D SCFE 43 AR H 40 B 45 A T

UL AE BGRB8 M R W IR R 4
A —3097 k. BRI A TR
R ] KK L ) 9 % o0 B A ME 2R e 2 A X B O, B
DAAE T A Bsf i) IR 52 A 48 4 S Y S A e o BB,
S KOG RE AT TP B T G DR 26 LR LA AT BRI
W& IR P ARE B AR K P A A B S B R
FURRPE G500 KN B Ry L R B T ) N AR
W% Tro 200 By BIF 5% S8 7 45 40 00 067 B DL R B i
XFIRYT 45 FAFAE R 5 A 5T 2 WA IT 45 B IR
EHAMTIEMBRYEEE - CNER. A
9% & e 3R I W o] 38 o AR AT 45 4 1 CT S0 BELFRRAE
e PPk K O T AT TR (R M 5 FR B L TR S 45 4
25 (6] J 1 02 8 B0 HD X IR 97 45 S A9 5% W, 0k

PR R AT BOHE B PR B B BOBO G R A R TT Y
'R i DR A b Be b A VR R AR 4 AR BIE S R OR
HHE— A0+ w0 W RAMRE EAR BRI 2 A F
NN TN e NS 8 N S\ A ISl s B
225G (P >0. 05) , U i F il TR 44 A
#, HTIRRE A4 KUB LA 52, 5%k 5
HAE KUB By K&a, B DLIRAT Rl & 45 4 78
CT MW b KAt 78 2 PRI EHF,CT
DR IF 1 A 4 AR 22 R R A e 2R i Y (P <<0. 05)
H CT W1 i K 2 5 8OO A F AR B a2 5
R ) IEAH M (- >>0. 5, Pearson 1 Spearman #H 3¢
FEE B2 . FRATATLAA 1 >>60 min 4449 CT
1 0BT TAT A1) B R A2 B0 A B R T F R B ] <<60 min
20, B CT e W7 i1 A9 A < AR B (i B K, 75 281 F R
B[] 23 A B JE 4, AR 5T 1 2R R CT QU 240
P AYHS (Entropy) .25 H 20 D8 K AN 4R FL CT
SO SHCS BBOGEE AT T AR B[R] 1A DG, D B2 5 2k
WOLHE A T A B ] A OC, Hrf Entropy &2 R 1Y
1EAH &M (»>>0. 5, Pearson #l1 Spearman #H 3¢ £ 44
[e] Ff i A2

AWETT R B B A A TR 2
ESWL shfi kB . it ESWL 7 %% 9 10 fg
ERmTE OB ESEamEE., MERBER
M ZE LR BE L AR 2 o A BE LR 09 B 5 AR T 45
A S EE ., A5 Entropy 58HOLH A T
AT ] 52 B o A O AH OGP, FARRTE R K AW
Entropy K T F- A B 5 5 (%) 21, 5 15 & 19 i 5%
SR — B T DR R S S A R EE KT
AR IE] . FEPCI A A i ih 97 By b v, — e i 5 ]
fie & B 2 S B B AR T XL, T O — SE R Y K
PR 2 2 I I e AR TN R Y A AT R WL
e JEE T LB 92 00 B B A BT A ) el OB 4
UV WP S EBR A A TTE  ESWL sp B R
BRH 5C U 32 114 2 Xof {8, 3 R 45 0 i o 1 o i
WeWEOR Z . MAEABEFE b R Kk BRI B 5 800
A TR B TRl B S 0 A e M. A B 5T v Al B TR
BRUOL A F R R A 2 [ 5 22 5 A St % &
X, FARME<60 min 409 EH A 8 KT F R
) =60 min 20 H. 5 B 45 58 B 67 AH OGPk B i
I BRARK 1) &5 A o K I e R A ) Sz AR R AR X AR
Koo BT DATE AW 5T v 85 e 199 905 18 0 ARG 1) g B2 B
AR WA T LW 2 0 T REHE, Al g iR E FA
X B P AH O 3G

AWFFE R, X 40 45 A B R 4 1T 4 R ESWL
Jragtt . WA KWL AER SR CT 9 CTTA 1]
DAMERR SN R IR 45 A 5 AR IR IR &5 A . AWF5eh
R CT se S8 g B B . Entropy 7E IR
PR 485 A L R TR A 445 A AL RN A 5 0 4L 22 () I A
ZS MR CT S S5, ¥ E . hE. 4



+ 548 -

I R W PR Aok 23 ks

536 45

B A KAE L 25 T 4r 2 AN 75 1 4 oL $UTE IR R 45
AAFTU AL TAERIRES A 24, X4 CT guill %
B BBk R A Bl DX 23 PR R 445 0 AR IR IR 45
WHIESE R SR AP 45 /A — 2. R 2 A
B— LR SRR PR T HE A AL, AT RE IS RE 1
HR PRIR 25 40 ] RE PR B 5 T AS T 5% v B9 PR R 45
AT P A M P 2 KA 25 A B
75 TR CT {H ¥ 8, H CT {8 43 fii 58
7L JEE 2 A CT LU S BUAE bR #R AR I 4 IR R 45
A1 B A] RE TR RO

AFFE 1 45 SR T LA Bl ol R B2 AR R A 5 1Y

BT 5 MR IR 2R 45 0 AT LR A IR 97 s ]

DL 52 001 i PR A8 B KOG B A R B0 B A B

Mo 58 ORI PEAS L 1 A L TR IO M By B HE S T X

T T RO AR 0 BB AT SR H Al i 3R 9T 5 5

N2 K B B A A R A
ARHFFE R R O e 25 0 2K CT gl

BRI KBRS X 3 IR IR 25 1 S AR IR MR 45 41, I8 A g

% 40 73 PR 45 A vh B9 HAR R 1 LA s @ AT 5

WAl B B BRI 2 — S HE O A B RE A B LS

B30 7 SR AN 22 vh 19 T B F 0 ok B gk —

AR IR ST RIS R
i TR ANy O 2k CT 8 2

b G E P E 2R KA L 25 | A LR 75

T 73 L BOTE PR IR 45 47 21 v W AR Tl PR R 25 4 4

X SO P 2 HOAT B T Ok B B DX A3 PR R 45 A AN

JEIRMR LA . Q2B CT 8L 2404, Entropy.

25 1 0 oL 80K A5 BK IO B8 A T R IR DE A OG

i B 5 B 0 A7 T AR I ] 6706 G , 33 26 2 R 2 4

f A B TR FI PR AL BROEOL R A TR B S

FEEE,

S % 3Lk

[1] Lubner MG, Smith AD, Sandrasegaran K, et al. CT
Texture Analysis: Definitions, Applications, Biologic
Correlates,and Challenges[ J]. Radiographics,2017,37
(5):1483-1503.

[2] El-Assmy A.El-Nahas AR, Abou-El-Ghar ME, et al.
Kidney stone size and hounsfield units predict suc-
cessful shockwave lithotripsy in children[]]. Urology,
2013,81(4):880-884.

[3] Cui HW.Silva MD,Mills AW ,et al. Predicting shock-
wave lithotripsy outcome for urolithiasis using clinical

and stone computed tomography texture analysis vari-

[4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

ables[J]. Sci Rep,2019,9(1):14674.
Abdelhamid M, Mosharafa AA, Ibrahim H.et al. A
Prospective Evaluation of High-Resolution CT Pa-
rameters in Predicting Extracorporeal Shockwave
Lithotripsy Success for Upper Urinary Tract Calculi
[J].J Endourol,2016,30(11) :1227-1232.
Sugino Y, Kato T.Furuya S,et al. The usefulness of
the maximum Hounsfield units(HU)in predicting the
shockwave lithotripsy outcome for ureteral stones and
the proposal of novel indicators using the maximum
HU[]J]. Urolithiasis,2020,48(1) :85-91.
Yamashita S, Kohjimoto Y. Iwahashi Y., et al. Non-
contrast Computed Tomography Parameters for Pre-
dicting Shock Wave Lithotripsy Outcome in Upper U-
rinary Tract Stone Cases[ ]J]. Biomed Res Int, 2018,
2018:9253952.
Elmansy HE.Lingeman JE. Recent advances in litho-
tripsy technology and treatment strategies: A system-
atic review update[]J]. Int J Surg, 2016, 36 (Pt D).
676-680.
TR AR I, 25300 BB, 45, CT {8 156 4 0 3143 7900 0 8K 3k
JCHRE A AT R W) 25 BT LT ). O % 92 Bk, 2019, 34
(7):805-809.
Huang Y, He L.,Dong D, et al. Individualized predic-
tion of perineural invasion in colorectal cancer:devel-
opment and validation of a radiomics prediction model
[J]. Chin ] Cancer Res,2018,30(1) :40-50.
Ito H, Kawahara T, Terao H, et al. Predictive value
of attenuation coefficients measured as hounsfield u-
nits on noncontrast computed tomography during
flexible ureteroscopy with holmium laser lithotripsy:
a single— center experience[ J]. J Endourol, 2012, 26
(9): 1125-1130.
Cui HW, Devlies W, Ravenscroft S,et al. CT Texture
Analysis of Ex Vivo Renal Stones Predicts Ease of
Fragmentation with Shockwave Lithotripsy[J]. ] En-
dourol,2017,31(7):694-700.
Xun Y, Li J, Geng Y, et al. Single extracorporeal
shock-wave lithotripsy for proximal ureter stones:Can
CT texture analysis technique help predict the thera-
peutic effect? [J]. Eur J Radiol,2018,107:84-89.
Zhang GM,Sun H, Shi B,et al. Uric acid versus non-
uric acid urinary stones:differentiation with single en-
ergy CT texture analysis[]J]. Clin Radiol, 2018, 73
(9):792-799.

Ok A3 B #:2020-11-20)



