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HIECTHMEST EBEMERE T B I6E
SHE, 2 ¥, IBE, BEE

Lo R BIERE CILPEE2ARERE ), INPEERIRASE = e, [RITEILvE ERB R, g KR
030032
2. INPEERI R A — R B B2 RE, 178 KJE 030001

[FE ] B R AHDEETEIUAZ S (computed tomography, CT ) Ml 1145 B g H 20 B Eh BE AT TE IR TR
NHME. Fik: MM S0BI2 8 PI e IS EIE C T IE 2 M58 Je i 2 B sl A8 AR B g . B CTE Ik 2 s
SR AR P BRI B35 R . Tl /A ek CTSEE AR (volume, V) | SF¥CT{H ( Hounsfield unit, HU) .
IR A (iodine concentration, IC) , FFHF-IICS B NEARUHAR A B M L7 SAEKAE, RN L i Patlak )y
P EARA S CTIHFRE. B E- "W 2R =M TR (" Tc-diethylene triaminepentaacetic acid, *"Tc-DTPA ) ¥ zh7s
AR TR/ NERIE T % ( Gates glomerular filtration rate, Gates GFR ) %11, $#1004~ 15 BE 4 A4 DhREIE # 4 ( Gates
GFR=40 mL/min) . /& IHAESZH14H ( Gates GFR<<40 mL/min ) ZH. % /HKruskal-Wallis HAS 3 AR 4H ADGREC TR S
BNES, IEESHS Y hE BI2HGates GFRIFATSpearmantfiS&PEsr#r. 22321 TAEFRE (receiver operating
characteristic, ROC ) MRS 4315 CTIHFBR R X /043 B DI BE IE 7 A1 2> B IhREZ W iU FEI2 W M . S8R . JGIECTr S Bk
R ST HCTERU (1) | B FHCTEAU (12) |« sk FBuREEEIC (1) | o8k EE1C
(t2) . S E AR E TR BAEK (t1) | FRbK IO R REURK (2) KA B CTERRR A Z M0 22 R A 5
HWeEE L (Z/=-4.459, 2,815, -3.313, 2,611, -3.609, —4.395, -5.637., -5.815, ¥JP<0.05) ; I H A& SHIY 5GFR
A (7=0.489. 0.339, 0.481, 0.361. 0.531. 0.590. 0.724, 0.740, ¥JP<<0.001) . X4343B LhFEIEH 52 M A HLE 74
BFCTHBRHEIUEF543 mg, iR HIECTHSEIYF W Eine, HriotibCTHUE 5505 CTINFR 2% 5 Gates GFRAHC
PRSI RE X A B I RE 2 32, HAT W AR I I R FR A
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Assessment of split renal function in patients with renal tumors by spectral detector computed tomography using
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[ Abstract ] Objective: To explore the potential clinical value of spectral detector computed tomography (SDCT) iodine

quantification in assessing the split renal function impairment in patients with renal tumor. Methods: This retrospective study
included 50 patients with renal tumors who underwent both multiphasic enhanced renal SDCT and renal dynamic imaging within two
weeks. SDCT scans were performed using a normal enhanced abdominal protocol. Renal volumes (V), mean CT number (HU), and
mean iodine concentration (IC) were delineated manually. The cumulative amount of iodine contrast media (K) was the product of
IC and V. Clearance of single kidney was calculated using a simplified “two-point Patlak plot”. The patients’ kidneys were divided

99m 99m

into two groups according to ~ Ic-diethylene triamine pentaacetic acid (" Ic-DTPA) Gates glomerular filtration rate (Gates GFR):
normal (Gates GFR =40 mL/min), and impaired (Gates GFR<<40 mL/min) group. SDCT parameters were compared between groups

using Kruskal-Wallis H test. Correlation between SDCT parameters and Gates GFR was analyzed using Spearman’s coefficient.

WEMEE: &I E-mail: wuzhifang01@163.com
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Receiver operating characteristic (ROC) curve analysis was performed to determine optimal diagnostic threshold for clearance of
single kidney to distinguish between normal and impaired renal function. Results: The V, mean HU of arterial phase-HU(t1), mean
HU of parenchymal phase-HU (t2), mean IC of arterial phase-IC (t1), mean IC of parenchymal phase-IC (t2), K of arterial phase-K (t1),
K of parenchymal phase-K (t2) and the clearance of single kidney between the groups were statistically significant (Z//=—4.459, 2.815,
-3.313, 2.611, -3.609, —4.395, -5.637, =5.815; P<<0.05); and those parameters were related to Gates GFR (#=0.489, 0.339, 0.481,
0.361, 0.531, 0.590, 0.724, 0.740; P<<0.001). The cutoff value of clearance in distinguishing normal from impaired renal function
was 543 mg. Conclusion: All parameters of SDCT could reflect split renal function, among which the clearance had the highest
correlation with Gates GFR and could be used in diagnosis of impaired split renal function, which was meaningful in clinical work.

[ Key words | Renal tumor; Spectral detector computed tomography; Iodine concentration; Renal dynamic imaging; Split renal

function

53 B DI RE B PEAL AE B R ) R T TEAL L
AR 2 BE B M AR 5 5% 4 B T ag i i v 22 ¢
T HERIT TR INE . AR
S JRRZY SN ()| DR TIRLib L S R | KL NP A
( computed tomography, CT ) ANLBEHEMIL i
Bl ) 2500 B miA5 B, vl DIfE— e R b
X B DIRe AT AL, (R B AT S e
BT CTREMSPEMLMUR I . BB BRI EH 2
PR G R, T2 Tka, GONE. Mg Es
JERS SN AU E MG A 7, (LR AEIECTAE
B Tt T A L I A WA

A FE A HIDGIE CT B IE 22 10138 0 9 4
T 2o ) 5T 43 B R R ARAT S i T RR ) 24
CTERSH, 5" H- T WO = H LR

( ™Tc-diethylene triamine pentaacetic acid, *"Tc-

DTPA ) ' 3 AR 5 ik /N ERIE R ( Gates
glomerular filtration rate, Gates GFR ) #E474H4E
OrHT, REOLIE CTHLE S 3FA4 2 B DI RE Y I IR
e

1 BORAT %

1.1 HARIR

PEE202 1451 H—9 H 1L 74 EE R} K250 — B
B 2 8 N B 52 OG I CT WU Z s ke Ay, X
SE RN R B sh A USRS A B B R R . A
P D R AKT18%; @ EIMRIEW . HEBRbR
e O WEE; @ KRR ReHE ., il
SOBEEE, 1004 IE, MG CH EIERALE R
HIRRASH (201688) ) "' 20 A2 B e e

2f ( Gates GFR=40 mL/min ) . 'S5 HE24i4H
( Gates GFR<<40 mL/min ) . As[alJiipEntoy 8 o
TIIPYERN R 225 — BB RS BE 2 T 2 1 W A
FFPAR A B E R R E

1.2 RE&EFZE

12.1 RECTEMGREF %

K H 7 *: Philips/A Al fJ1Qon Spectral 64
HEXUZ BEM 2R FECTHL, HHEAT20 minikK
500 mL. 4G IR ARG SR 3 A Al b,
JE120 kV, HJASIICHL, #%#0.5 s/, 1REE
0.984, JZJE5.0 mm, FHH)Z40.90 mm, i
T A RS 0 2 B A T 2. S R E
SR IE TR R K AT AR R B 11 SRR L
FIE T VP EEF SR (320 mg/mL ) , BN
3 mL/s, WM E80 mL, sl ki EIG RS
HBolus Tracking {4 22 4 S IEE IR EE TS, E
B{E 150 HU, A2 2 i Bk A g ALK P 3
sk, 2MRF W E{E150 HURAEIR7 s (94
FEIRIFIAI AT s ) FRIRIEMECREE , FHERTRIZY5 s;
BPKIR AL 45 7R 5 AER 40 sHURER KR4 5 i
PSS 13 min/5 #EATHER . VBB A T
UCREE VBRI AE S WS- -], B
PRUETE SRR T RERIE, WD ARS
122 “"Tc-DTPA %3 & Bk 4

K HIGE A AR 3k Infinia-Hawkeye SPECT
KA EMG . % FE R B D A R ER R 258
FABRAFRAEAY " Te-DTPA (AL 24l J&
>95% ) . BFHKAFIZ0 minfk/K500 mLIE/r7K
PEIFHEZS s . A At e X 245 7 Te-DTPA Y
AR T RCR 4B min, SEEEUE HE RN
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FIHE, F OCRECTRHLE BITA I 8 - 5 g

Rt K b, (RN IR R FETEGS I . R
FHATRE bk AT 3~5 mCi (1 mCi=3.7 x
10" Bq) MK "Tc-DTPA, [Fl i 8 XGRS Ay
JE PR AR, HEATEIARAE . HIl miny R
HETAH, ShARAERIGHE 12 s, FL30Mmi,
ZJA 19 min g PIREAH, SRAZEEE 9 1W/1 min, 3L
20MT, SRAR 58 B85 XA G 2 TR £R60 s,
1.3 BE&RSH
13.1 ARECTEHES T

182 2= J A BT AR sl AT O ER X (region
of interest, ROI ) A7) 2 &4 & . RO
T E R, SR, MUK
BEM L MR L B TR T LA R B kR # K O i A8
CEIL) o B ah B AR bR AR e RE T 2L
8328 2 0 B U S o 5 B T 2 ) I R O L5 MR- 1
1B, 53975 2 3h bk s bk -3 CTE . F
Hymiyk fE{d (iodine concentration, IC) , V1

SINKWCTIE . “FHF MKW CTIE . ¥4 3 ik
IC. “F¥#FHIKIAIC /AR HHU (t1) . HU
(2) ,IC (t1) , IC (t2) . fEHZmEE
Bk C /) 1 7 AR R 50 mm> I ROIZE 7R 3 ik A LA
Fe kIS EEKIC—Db (t1) . b (t2) . fEff
Jok ) HLERG R, I Clip &3D43E) T 5 H shik
BEEAAFL (volume, V) , RIS 4% T ATE
RZO G EFshdiis, DIk SRITdy
B AEMETINGE, &EEE22 ming K (3
fimg) MICH VIR, oo sh bk Fn ik ) 5
EH LR SR A REE—K (1) | K (2) o LU
B2 AR ( TAE104E L ) 25 RHEE
FERUE A TR . RS DL X SR S
¥, R TFRifkiPatlak H e ", HES L
ECT ICTH RSB CTIHR A /3B CTHfRE
(EBFEAE) =K (12) —[b (t2) /b (t1) ]
xK (tl) o

&1 BiEAMEESEENENCTE REEROIAE

A BRI LIRS T2 RROLA) 7 2 LUK el A3 CT{E; B ShbkIITEK LA ¥ 72 IR O I J5 v LU AR ICHEL ;s C: Flik I AL
KIS B T2 TRIROLVA W 7 i A S FrASCT(E s D: SRR AL B )2 RO A 5 vk LA K TRNASICHE s Ex Sl MLIEHE B i ok
122 HROVA W T 5 Fr Sk JE/K AT I e AR 2 RIROIA) W J5 i s Gi: Ftbkl] LR B i e AR 2 RO A M J5 i 5 He i

VK S T K L 5 A e AR J= TRTR OV 2 I 75 o
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132 B EREEGEHT
7EGE XELERIS 6200 T-/Eu B a8 40 v
A" Te-DTPARUR IR B # 1 B m . (RS
s, AU IE B ) 1 U AR R R AR L
FIPKAIROL, ZIHAALFR M GatesiZ: b BRAT 2 OUE
Gates GFR,
1.4 ZitEsE

KHISPSS 22,058 A8tk AT o0 br . F5 5
TEZS A 1Y E B RORER X 2 s3R7n , AR LA
KM AEA AT 5 AR TE A 70 A7 15 B BT RER
M (Py, Pys) Fon, KHIKruskal-Wallis HE:
Ko EMEVORHAN LR H R . W 2256 5%
TFE R U E bR IEA T SpearmanBRAR SC AT . X 7
THE K SECEA T A ] 52088 TAERHIE (receiver
operating characteristic, ROC ) Hi£#r, 4347
HhZ T REUE . FesBE . #ibiE. P<0.05
hEFAGIT R

2 % R
21 —mAEM
AT ULV BE R SR AT i 2e b,
e, TEE RSO s R IR E A6, 1
M7

R WUE R, IR e KR <4 em;
P g W I 440> 4 7 B A0 ifLE T E3 9
A, BRI SN2, FLCIRE 40 s B E
34, HygR KON B ISR, FEr B OhRE L
i Gates GFRZH(H /- M4, 7'FIREIE R
HENE3TA, EIEIEMIE E IS, g Bk
24y - TResZ A B E63 A, AL 4EAR M
WETSAS, JoEd B E484 . 43 TR IE & 4 5 70
LI RE 2 f0 4 A1 0] — i R WE bk 22 S g it % &
X (P>0.05, 2) . 5008 F 405150 X 2h
AESZ 4, IR EA R4 ecm LT A4 275 BH 40 it e R
F13), TEIREAR4~T co BB B W 20 0 A
24505 33450 e B The sz 4, AR B DD hE
IEH; 2BIE A TIRRIE R, Y IR R4 cm
DLF 049 ¥ 375 BH 20 e s 2

oy
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F1REHEMEEY

pem RHUE xom 59

Rk d<4 6 M- WUIR DR —
T d<4 2 e € 240 A T1aNOMO
d<4 3 FLRAR B A T1aNOMO
d<4 30 75 W] 240 T1aNOMO
4<d<7 7 75 W M g T1bNOMO
7<d<10 2 75 W] 240 T2aNOMO

®2 EZIRKS AOSIH#4HE
L7 WM (n=37)  ZHA (n=63) Zifl Pl
PPk 2otk 14 : 23 30 : 33 1.440  0.230
AR 55 (40, 67) 57 (49, 66)  -0.386 0.700
Hf/em 165 (160, 169) 163 (158, 170) -0.465 0.642
Tk di/kg 62 (55, 70)  62(52, 71)  -0.186 0.852
2.2 RIECTESHABILE

YeiECTA 25V, HU (t1) . HU (t2) .
IC (t1) . IC(2) . K(t1) . K(t2) . 55
CTiE R ) 22 7 ¥4 geit=2#7 X (P<0.05,

#£3) .
#®3 HRECTESHMABERSTER
24 IEWH (n=37) Z#d (n=63) Z/ii PfE
161200 125.900
VimL -4.459  <0.001
m (142.100, 174700)  (97.000, 146.200)
HU (t1) 123415+ 18272 109.867+33.551 2815  0.010
147.000 130.000
HU (©2 3313 0.001
(2 (126000, 160800) (102200, 152.500)
Ic(t1)/
’ 3.577 £ 0.661 3.051 +1.209 2611 0.006
(mgmL") . :
IC () / 4560 3.950
-3.609 <0.001
(mgmL") (3.710, 5.050) (2.920, 4.660)
520960 364.380
K (t1) -4394 <0.001
() /mg 411350, 680340) (231090, 487.920)
717610 482.730
K(2)/ -5.637 <0.001
(2)/mg o100, 787720) (324630, 605.540)
S CTi 497.650 355.980
-5.815  <0.001
Be/mg (419460, 578260) (246.080, 432.180)
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2.3 FECTESE5Gates GFRIEX ML 1T 70.489, 0.339, 0.481, 0.361, 0.531, 0.590,
FECTH S5V, HU (t1) . HU (t2) . 0.724. 0.740, ZF¥AGHE X (P<0.001,

IC(tl) . IC(t2) . K(tl) . K(t2) . /% E2) .,

CTH 5% 5Gates GFRIWEA EAH L, rEHH

A 500 - B 200 -
400 7 : 150
= 100
fu
504 ..

20 40 60 80 0 20 40 60 80

E 8 1 F 1500

1 000 —

K tl/mg

500 —

0 T T
20 40 60 80 0
Gates GFR/(mL-min™")
G 1500~ H 1500+
en
E
1 000 — 51000
1)) <f‘
g =
5 fir
= =
X500 2 500
R
0 0
Gates GFR/(mL-min™") Gates GFR/(mL-min™")

B2 XiEZCT&SH5Gates GFRIEXIEN T

A: VEGates GFRAH GRS B (7=0.489, P<<0.001) ; B: HU (t1) 5Gates GFRAHCHRUS E (7=0.339, P<<0.001) ; C: HU (2)
SGates GFRAHCHEBSE I (7=0.481, P<<0.001) ; D: IC (t1) SGates GFRAHCHERA K (=0.361, P<<0.001) ; E: IC (t2) SGates
GFRAHFEHEREIE (7=0.531, P<<0.001) ; F: K (t1) 5Gates GFRAHICHERLEIE (7=0.590, P<<0.001) ; G: K (t2) 5Gates GFRA{
PEH A (1=0.724, P<<0.001) ; H: 73 CTIHFR# 5 Gates GFRAHSCHEHUSE (7=0.740, P<<0.001) .



(BB HE) 2024553354

409

2.4 HiECTHMEEN'BCTEBREROCHZL N
X 4343 B D)6 IE W 5 32 450 iLUE & 5
BFCTH R4 T N0.849 (95% CI
0.763~0.936, P<<0.001, [KI3) ; RAEE NS
FE0.703. 1.000; FHE A543 mg. 43'E CTIERR
HAE543 mg K L BB RIFR - B IR IEH .
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0.80

=
mw
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<y 0.60
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T T T T |
0 0.20 0.40 0.60 0.80 1.00
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YIBRARTT, BRI S hRE 75 1 g
TSR P A R 5 2 A% T AR B i A5 XU I
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SRR b PR A 7 i, R T B e
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IS, O ELAEE T I M S A 8
R, AR R I KN S 1
O )32 1o JH T B U DA B 4% 2H 4 B B B0 12

Wr O BB, SRR RERE BUSRE
TECTHRAN TAE G CTIR— SR BfG , AL
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ARBFFE LS00 B E, 156 8 S hety 7
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AE, XHESAMEFFARICNEEL X1 R B B b
W, FARVDEMIRT I, mFART i
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EL I A Bz 5, 30 43 X6 E 3R G A 2 /N BR
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AR st Sz e B /NBR B A DI RE . AN S s IkIA
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C T4 58 41 41 308 2o AN [] B[] A 451> 2L U0 BT P4 1)
CT{H FI K 2 2 P B HE 0] ) B BRCRE B, A
BrLHZUA B X CTAE B2 M, PR X R B 5] i
JE WX o AN UER o TGS CTEA W) o o 3 4
A BURFEIRER T, AN [R50 X4k 114 W A0 U
NI, X ) T8 C T — AR AR, it
ARG R R IR, S SR 2 s T LAk Y [
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