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320 — Row Dynamic Volume CT Using “Double Low” Technique in the Diagnosis of Pulmonary Embolism: A Preliminary Study. Fu Xiao-
jiao, Liu Fang, Gao Chao, et al. Department of Radiology, The Fourth Affiliated Hospital, Harbin Medical University, Heilongjiang
150001, China

Abstract Objective To evaluate the feasibility of low dose radiation and iodine CT pulmonary Angiography ( CTPA) using a
320 - row dynamic volume CT(320 - DVCT). Methods Sixty — four suspected PE patients were randomly divided into two groups. Pa-
tients in group A (n =32) were injected 36.53 +3.19ml contrast medium (370mgl/ml) with injection rate 4.55 +0.38ml/s, and per-
formed CTPA using 100kVp tube voltage. In group B (n =32), patients were received 20ml contrast medium (320mgl/ml) with rate
4.0ml/s and scanned using 80kVp tube voltage. All patients were performed CTPA on 320 — row volume CT with automatic tube current
modulation (ATCM) and AIDR 3D iterative reconstruction algorithm( AIDR 3D IR). The following parameters were recorded ; subjective
image quality score, contrast dose and CT dose volume index (CTDI ), dose length product (DLP), effective dose (ED) and iodine
content. In axial view, mean CT values of pulmonary arteries were measured. Results There were no significant differences in back-
ground noise, signal noise ratio (SNR) , carrier — to — noise ratio (CNR) , subjective evaluation and mean CT values of pulmonary arteries
between two groups (P >0.05). Contrast medium, injection rate, iodine content, CTDI ; , DLP and ED in group B were declined from

group A by 45.25% , 12.09% , 52.66% , 49.12% , 49.25% and 49.01% by reducing tube voltage from 100kVp to 80kVp. All differ-

ences were statistically significant (P <0.05). Conclusion CTPA protocol by reducing tube voltage as well as contrast agent during a

single inspiratory breath — hold is feasible and radiation dose exposure can be easily reduced.

Key words Pulmonary CTA; X —ray computed tomography ( CT) ; Radiation dose; Pulmonary embolism; Contrast medium

fifi #: ZE ( pulmonary embolism ,PE) 2284 LAY |
WTEM BRI Z — o W T HAER A LA /N R
FEAM R L I, X BEBL PE AR E AT o A 12 W A K
MABGAITRE RS, ZRIBHE CT BA S
[E1] 3 3% 5 H i ) 43 98 A8 59 0 s, Rl , CTPA 2 5
I PR HEBR PE A9 1 5 40 DG 4 0y 1L AR B A
B CT KA O AW, R o 2 gx R 51 7 A
T2 e E . dedh, i T CTPA Ko (i FH Y il %f
e (CM) 1] B 25 3 Bour R B (CIN) 19 & 4B, T
IR AATRE CTPA 4 22 2P FH.G o PRIG, T ] 5
IR B e UAe” (CALARA) JE U 2 1 o 24 iy CT-
PA BRI 5T 45 5o I8 F e 49 4 5 58 e 0% [ IR BE 1L
PE [ CTPA ) 4 5 57 5 S X b A | i
A ARG A b, 2 390 4 M 7 DA T B i PR A R
AIDR 3D %A A4 AR T DL s P IR A 3 %o &1 45
TR E R, PRI R R R4 A AN E Yy CT-
PA F14li 77 % 10 R T B R 05 W5 L PE 2177 AK B
55 B AEIR VT 320 — DVCT XK 4 43 7] f AR %F b 55 B
4 AIDR 3D #EACEE @ 4 R AL SR X PE 12 I i1 Af

- 146 -

ik
X R5TE

LA 2602017 4 1 ~2017 49 1A,
PR Jie e L e Fed | T2 TR A A 2 3 IR BE 47 CTPA
A /9 64 B BEL PE 835 o Horb, B34 30 f], Lok
34 ), B EEHWHER 61.69 £13.07 %, ¥ 64 i
HREHL A A B 2H B 32 . HEBR AR EO
HERH BN LG R o SO VAR <18 B A2
T EREA 4 C LA > 1. Smg/L) M fA T >
80kg & . AMIAEH BB MM A& Z 5t 24t i,
JIT A R A TE A A A B AU IR A R S O R
I,

2.\ TR R H AR Z AW 320 Hish B4R
CT( H 4 Aquilion Vision Toshiba /A &), A4 2%
PRI 25 1 320 x 0. 5mm ; AL 4L € % B [A] 0. 275s; 41
2R 0. Smm; [8] 0. Smm; 3 3% I ) £ R
(ATCM) ;& L s A 2 (100kVp) \B 41 (80kVp) ;5% H]
Bk AR EH# 3D(AIDR 3D) R EH, A dXF I
FVE ST 98 . AT A 0T 550 LU AR B R DL R



B2l 2018 4R 10 1 %547 % 45 10 3

-E B

SO A, LR R A R mgl/s = 17.5M + 525,
M g, B kg, X G R 4 22 T 6 B T - 8s ., X I
RS AR = B A+ F bR MR RE o X LG R SR i =
XF LG R O A x 8s. A ZH X HE R SR & 36. 53 +
3.19ml, ¥ B 370mgl/ml, i i# 4. 55 +0. 38ml/s; B
2 X AR AR B 20ml, Y BE 320 mgl/ml, 7 3K 4ml/s 5
2R H TS X HE RS DL 4ml/s 9 3 18 A B R K
10ml, 9 Fir X A8 5 R AT PR B I 25 5 R85 SO b
AL 5 7 0 R LA 0 22 T A 0 SR Py 16em; SO
R X (ROT) B8 A2 fifi 2 ik 3=+ SR A CM S i i 4% 5~
Bl fish A4

3. BG4k B - A v A P AR O A% i B V-
rea FX 3.0 J5 b3 T fF o, #4712 F M H & (MPR) |
i B g (CPR) (25 BURRIE (VR) B dj K %5 B2 4% 5%
(MIP)

4. BB HT: (1) ZWMEBREN il 1 g m+
S AR AE fh A b D ig sh ik 32 e Im sl ik
A s bk sl ik ih B KO B 3 ik CT B, ROT K
AN E A =2mm , ROT [ AR 2 /20 Sy i I 1l 5 16 AR 1
172, 44> ROL % CT {E I & 3 YO B X, Il &
P 3 I i sl Dk A 7 b R Dk 2k R AP B2 o it gl ik
F WY CT (EAE 905 506, Il 3h bk 321 )2 1 5 il
Sk T g7 LA CT {8 bR 1 22 B9 ~F (6 1E o
SR i Sl bk 32 1 2 P A S5 LAY F- 2 CT (B AE
HXF S 5 H. {5 M Lk ( signal - to — noise ratio,
SNR) = (F5ME/ M, X LM L (contrast —
to — noise ratio, CNR) = ({5 1H - X HA5F1{H)/
RS . (2) EMEBITH 2 KA R W
RIRZARBEIIR T 3 233 733 DL SUE JE 200 4% 22 il 5
kB EUREAT Vo PP AR dE: 1 gy, BHMR BRI,
REAZ 12 W B HEBR PE; 2 70, IR BT& h 8R40 1 4),
{EATS RE % W /2 12 Wt PE; 3 73, RGBT it 22, 3 82 0 5
BAR, BT . Mie ey A —5nt, =
H IR IR 2

4. B G & . CT 25 BN & 48 %4 (CTDIvol ) 3t 4
KEFM (DLP) g it S ALIE A 45 R 5 A 30 24k .
A G & (effective dose, ED) = DLP x K, K H# &
HF,K =0.014mSv/(mGy + em) ',

5. GEit AR R AT SPSS 22.0 Ge it 2w ok X £
PTG T, SR A B I H + AR 2% (v £ 5)
FoR, o AR RBCR E A3 L (% ) /R . SR
M P 2R AR Z A ] Pearson AH G 2 B0HEAT AH 2>
Br, L P <0.05 22 A Geit 238 3.

% R
Lo — BB LB A R 36 64 i, o 35 4
30 il , Ltk 34 il A 41 PE % 11(34.4% ) fil, B
41 PE 3% 13 (40.6% ) fil. PEBI AFE MR E B
Do AT 4 B A — e BORE, P LL B 22 S RS i 4
X(P>0.05), W3 1,

®1 AHBE—MRBEBLR [xxs, n(%) ]

i E A% (n=32) B#H(n=32) /i P
Jiti 3 ik i € 11(34.40) 13(40.06) 0.267  0.606
B 19(59.4) 11(34.4) 4.015  0.045
SR (%) 62.66 +14.91  60.72+11.23  0.587  0.559
T (kg) 66.09 £8.07  62.90 +11.06  1.292  0.201
B E(m) 1.67 £0.08 1.62 £0.08 2.051  0.044
BMI(kg/m?®) 23.89£2.91  23.86 +3.76 0.037  0.971

2. G 5T A3 AT - 45 R B kT2 T K =
PEAEE A LR 2, il Bk 32T (MPA) | Zc i 2l fik
T (LPA) A5 Jiti 2l Jik T (RPA) - Jiti 3l Jik | B i 20 Jik
B B0 ik F- ¥ CT (8 B W R E 43 78 A VB 40
]l 22 S G2 L (P >0.05)

3. GRS R RO L R A 56 S 8 b A A
F & (DLP, CTDI,, ED) M7  Xf H ) A ¢ 2 %
(R TR G o 0 ), 7 L 35 3. B 3 4 &
1K 2 s, S8 HLEM 100 kVp T FE % 80kVp B
A R 8 T B R AR A AT 7 S 3 3R 4 AR 2 R i
R E T, M4lE DLP CTDI K ED 2% R7
HEit2#E L (P<0.05),

F2 ENEGITES FEMENKTS CT EILE
miH A (n=32) B4 (n=32) t P

FMERIFSr(4r)  1.13£0.34 1.13 +0.34 0 1.000
Wik £ (HU)  457.98 £123.47 417.34 £127.91 1.293 0.201

FHshk(HU)  437.55 £131.97 398.94 £116.38 1.241 0.219
e sk HU) 436.68 £137.04 394.49 £127.68 1.274 0.207
s ik (HU)  429.55 £135.19 380.34 £105.63 1.623 0.110
Belitishfik(HU)  416.09 £134.12 365.93 £101.20 1.689 0.096

W B sh ik (HU)  391.43 £134.44 335.15£96.30 1.925 0.059

Wi
WEE Z HE BB e CT BUIG F R i Rl & e, fli 15
CTPA © Wk H AT I K12 Wi PE Y 1 38 %l Bk A 5
%1, 320 HE CTPA 2 W7 PE e %8258 100% |, iIF %
B AR AL Gt il 2y ok 3 5% L i i T T IR AR R A
W AR R, BE CTPA £ PE Wi h iy )32 i
FH BT 5 3500 5 5 R ) 5 T AT )iz R
- 147 -



J Med Res,Oct 2018 ,Vol. 47 No. 10

®3 BHEANEBBRFERMEFEXSHILE

i H A #H(n=32) B#H(n=32) THEH (%) ' P
Xt He 335 B (ml) 36.53 £3.19 20.00 +0.00 45.25 29.291 0.000
R (ml/s) 4.55£0.38 4.00 £0.00 12.09 8.231 0. 000
Wi (g) 13.52 +1.18 6.40 £0.00 52.66 34.080 0. 000
CTDI,,, (mGy) 5.70 0. 00 2.90 +0.00 49.12 999.999 0. 000
DLP (mGy - cm) 91.02 +0.46 46.19 0. 17 49.25 521.584 0. 000
ED (mSv) 1.27 £0.01 0.65 £0.00 49.01 501.732 0. 000
SNR 1.59 £0.06 1.57 £0.06 4.01 1.715 0.091
CNR 0.12 £0.02 0.13 £0.02 10.71 0.948 0.347

CTDL,,. CT # AR5 42t 15 %0 DLP. i 4 (K e AR ED. A7 200 42t 5 SNR. {5 W LE s CNR. X LL IR 75 Lb

E 1 FAhzhfk CTA B&
B, M 54 0 H g SR SEL PE, 1T CTPA ## (B A HIE %) . Bl %45 d /& 80kVp, H# 73X AIDR 3D IR, X}t
A :20ml, 320mgl/ml, A RZEFHIM(VR), B ARAHERE (MIP), C Rlizhik CT HskihfL, D £ FHE & (MPR) i @
Rk E TSRSy, T PE, EWMEMRIESr 1 4y MighlikEF CT {6 570HU, ED =0.65mSv

E 2 AhzhBk CTA Ef&
B ok, 72 % R DT I PR BE L PE AT CTPA A4 (A A ) . FIHi 5 %8 & ML JE 100 kVp, E#J7 30 AIDR 3D IR
X3 :40ml, 370mgl/ml, A BRI (VR) , B REKREFERE (MIP), C N CT HiRHAL, D £ Vi E @ (MPR) i s
fili 8l Bk T4 oy X 2 R BB, 2 W PE, EWEURIESr 1 45, Mlish bk ET CT { 545.65HU, ED =1.27mSy

o EEM@ERP RS —UUE RN EYN, CT K
A A 1996 ~ 2010 4F LA 3 75 4 3 3 76 3 K, Bl =
T R B A A R S M T 1 % (L2 ~
2.3mSv) . BLAh, @ IAE RS 255 (> 20mSy) HH
Feem T AR 7R RAIE B2 0T TR R R R
T, R T B £ Hb W IR BB 1 4 5T 00 R R CTPA —
LAk g BIF 5 g7 1 2

AR AU 5 0 e 1 1 T A BRI L R BRI A
HLURE AR MR AR A 2 TR 4 e R ) B A
S IRl o AR A WL T 2 R P A — o 8 165 6 50 1
F B, R HLE (100kVp) B4 A0 2 A 1 07 &
BE Tz M B T R A L R 100k Vp
B4y AIDR 3D ¥R F & A HH 5 € ED <

- 148 -

1.28mSv B W AIK T4 L s > 100kVp Hiiir %, 5%
i % 100k Vp ZHAH [t , 45 B & 80k Vp 21 /¢ CTDI,, .DLP
K ED 43 FRET 49.12% 49.25% 49.01% , 2% 5%
ALt FE (P ¥ =0.000), K, & H L 80kVp
RO B, B 1B 2 ARG CT-
PA #5757 % 10 2 A~ ALK £

XoF b T e BE R e R S R RE 6% 52 e R1 4R BT
o PEHE TR AR ] B R S EORFRS LR AT, &
e BE X LY R e 4 e S B, AT AR AR BT A R
o HJE BG 0T LR MR R, BB 08 1 i AR O i I A R
S8 95 95 1 XU () B 34 AT 375 & %t bE 3R B s ( CIN)
I, B ATROGT LU R0 ¥ B2 RE 65 B IR S AL B A B R AIK CIN
R g MR 2R 5 HLE 100kVp 4] (36. 53 +



BRIl 2018 4R 10 1 4547 % 45 10 4]

e B

3.19ml 4.55 +0.38ml/s 13.52 = 1. 18g) b #r, 45
JE 80kVp 41 (20ml 4.0ml/s 2.9g) X 750 & 7 5
BRGS0 T BE T 45.25%, 12.09% ,
52.66% (P =0.000) , Kk, HHE 80kVp 41 (B 4)
BT i T 0 I AR A R BRI CIN 1Y & AR 3
SR, 765 L CT 48 b, AR v B 3 5% 70 vl g &5 B 1K
LB a2, DT B IC A sl Bk i CT (. PRk, AR F 57 3
TR AE LR (80K Vip ) > ok b PR X L 7] e 2 B4 1K 4
K X S, AT Al B ik CT (B A AR . BEAIR
B HL R 2 i R e ) DR AR F 9 R AR A
BT EMGE R, SEGE B ARMIL, AIDR 3D %
E BB RE S A SRRt T X ol &m 51 1)
PRI P i v R B &, 0l 2 I PR I2 W 285K

P4 a8, an SR 3h k3 9 5 CT {H =250HU, K%
BRI A 2 IG PRIZ W 225K . ABFSE I A (B B4 45 7
M3k 32 (MPA) A5 i 3 ik (RPA) |, 72 Jifi 3 Jik
(LPA) Fewy | Bt W Bt i 2 ok 19 - ¥ CT A ¥ # 3
250HU, & RE W 2 Ik R 12 W PE 22k, Hfli#
TR AR N SUS B T  LIH F AR, DT 6 /N4 4
T IR B AR Z A R R EE R B A, AT
SR A Al B RN O EE AR, A SR R T 16em Z
A 5 PE PR A% iy AR IR A AR O X B ETIR K
A K TEH 320 HE 58 2 ARl 07 R AT B ik CTA
MIAA DGR GE o 76 IR L IR X L B & AIDR 3D
EARE @AM T , 8 25 B 4 n] DUI o 8 55 6 30 ik
AT AR A5l 2 0412 W S

ABEFEAJE Z AL B 5, 43 BT Y 58 5 B8 A X A
A REZYTREEA R, R, B4R BMI I A bR EE
IAF 1B 31. 62kg/m’ , H B F 1 BMI {340 X 241,
I, PR AS R R G AIOK b ) 5 AR 78 JIE e A8 25 v | iz FH e
{H ¥ 5 i — 25 o

25 LTI ARG L R AR X L 7 65 ATDR 3D
BARE A FEPEA R X ZERL PE SE1T R B
T R R AE A G IR AR 3 00 4 5 500 S BRI B A
I 1Y [ B A5 0 1212 W A 0 R A AT

S % ik

1 Hecker M, Sommer N, Hecker A, et al. Pulmonary embolism[ J].
Anaesthesist 2017 ,66:211 - 226

2 Remyjardin M, Pistolesi M, Goodman L R, et al. Management of sus-
pected acute pulmonary embolism in the era of CT angiography: a
statement from the Fleischner Society[ J]. Radiology,2007,245 - 315

3 Mayo J, Thakur Y. Pulmonary CT angiography as first — line imaging

AJR Am

for PE: image quality and radiation dose considerations[ J].

J Roentgenol 2013 ,200:522 - 528

11

12

Lu G M, Luo S, Meinel F G, et al. High — pitch computed tomo-
graphy pulmonary angiography with iterative reconstruction at 80 kVp
and 20 mL contrast agent volume[ J]. Eur Radiol,2014,24.3260 -
3268
Szucs — Farkas Z, Schibler F, Cullmann J, et al. Diagnostic accuracy
of pulmonary CT angiography at low tube voltage : intraindividual com-
parison of a normal — dose protocol at 120 kVp and a low — dose proto-
col at 80 kVp using reduced amount of contrast medium in a simula-
tion study[ J]. Am J Roentgenol ,2011,197.852 - 859
Henes F O, Groth M, Begemann P G, er al. Impact of tube current —
time and tube voltage reduction in 64 — detector — row computed tomo-
graphy pulmonary angiography for pulmonary embolism in a porcine
model[ J]. J Thorac Imaging,2012,27:113 — 120
Lagmani A, Regier M, Veldhoen S, et al. Improved image quality
and low radiation dose with hybrid iterative reconstruction with 80 kV
CT pulmonary angiography[J]. Eur J Radiol,2014,83:1962
Hunsaker A R, Olival B, Cai T, et al. Contrast opacification using a
reduced volume of iodinated contrast material and low peak kilovoltage
in pulmonary CT angiography: Objective and subjective evaluation
[J]. AJR Am J Roentgenol ,2010,195:118 - 124
Yuan R, Shuman W P, Earls J P, et al. Reduced iodine load at CT
pulmonary angiography with dual - energy monochromatic imaging:
comparison with standard CT pulmonary angiography — a prospective
randomized trial[ J]. Radiology,2012,262:290 - 297
Wittram C, Kalra M K, Maher M M, et al. Acute and chronic pulmo-
nary emboli: angiography — CT correlation[ J]. AJR Am J Roentgen-
ol ;2006 ,186 ;5421
Smithbindman R, Miglioretti D L, Johnson E, et al. Use of diagnostic
imaging studies and associated radiation exposure for patients enrolled
in large integrated healthcare systems, 1996 — 2010 [ J]. JAMA,
2012,307 :2400 - 2409
Mccollough C H, Primak A N, Braun N, et al. Strategies for reducing
radiation dose in CT[ J]. Radiol Clin North Ame,2009,47 ;27 - 40
Nyman U, Bjérkdahl P, Olsson M L, et al. Low — dose radiation with
80 — kVp computed tomography to diagnose pulmonary embolism: a
feasibility study[J]. Acta Radiol,2012,53.1004 — 1013
Sodickson A. Strategies for reducing radiation exposure in multi — de-
tector row CT[J]. Radiol Clin North Am,2012,50:1 - 14
Viteriramirez G, Garcialallana A, Simoényarza I, et al. Low radiation
and low — contrast dose pulmonary CT angiography: Comparison of
80kVp/60ml and 100kVp/80ml protocols[ J]. Clin Radiol,2012,67 .
833 -839
Pontana F, Pagniez J, Duhamel A, et al. Reduced — dose low — volt-
age chest CT angiography with Sinogram — affirmed iterative recon-
struction versus standard — dose filtered back projection[ J]. Radiolo-
2y,2013,267:609 - 618
Hunsaker AR, Oliva IB, Cai T, et al. Contrast opacification using a
reduced volume of iodinated contrast material and low peak kilovoltage
in pulmonary CT angiography: Objective and subjective evaluation
[J]. AJR Am J Roentgenol ,2010,195:118 - 124

(F#% 153 W)

. 149 .



BRIl 2018 4R 10 1 4547 % 45 10 4]

e B

NAFLD (2% IR I R /K7 T B, BUBR B R AR B R
H: K F 1 (insulin growth factor — 1, IGF — 1) #4711,
JBE 5y R IGF — 1 SZ AR5, A E 40 M 15 58, 400 ) 440
P EI 3R IR BRI B R IR AE T o AL A N
BRI T 1 s TR 4 H B A I AR Rl s R R
HEAEM o BRICER KT BE T AE — G FE b FiR 45
Tl R A2 s Mk SR A7 AE T 45 1 R
B B T R 3 45 B W e e R AL, G R R
S A B ALK . ROS TNF — o (IL -6 (PAI -1 %
200 1 PR A A P P R U A Y 4 B 1 A AR A o)
o R U A e - () R
B2 ARG R85 1 g A, 0 H = B v B
W NAFLD (9 % A 3380, 0k — 22 AF 52 45 B 2
5 NAFLD %A R AH O PE i) BAR AL, IR A
RTA T Ik R A 2K . &5 H i BN R
BRI S BB A A T, X M i & L NAFLD,
ToURT I AE Ak R 00 K AR B AT AR
5% 3
1 Rex DK, Ahnen DJ, Baron JA, et al. Serrated lesions of the colorec-
tum; review and recommendations from an expert panel [ J].
Gastroenterol, 2012 ;107(9) : 1315 - 1329
2 Haque TR, Bradshaw PT,Crockett SD. Risk factors for serrated polyps
of the colorectum [ J]. Digest Dis Sei, 2014(12), 59. 2874 - 2889
3 Rinella ME. Nonalcoholic fatty liver disease: a systematic review
[J]. J Am Medical Association, 2015, 313(22) : 2263 —2273
4 Ahmed M. Non - alcoholic fatty liver disease in 2015 []].
Hepatol, 2015, 7(11) . 1450 — 1459
5  Mendonca FM, de Sousa FR, Barbosa AL, et al. Metabolic syndrome
and risk of cancer: which link? Metabolism [ J].
(2):182-189
6  Mahmud M, Tarik Y, Omar AE,et al. Association between fatty liver
disease and hyperplastic colonic polyp [J]. IMAJ, 2017, 19(2) .
105 - 108
7 Hwang ST, Cho YK, Park JH, et al. Relationship of non — alcoholic

fatty liver disease to colorectal adenomatous polyps [ J]. Gastroenterol

Hepatol, 2010, 25(3) : 562 - 567
Bhatt BD, Lukose T, Siegel AB, et al. Increased risk of colorectal
polyps in patients with non — alcoholic fatty liver disease undergoing

liver transplant evaluation [ J]. J Gastrointest Oncol, 2015, 6 (5):

Touzin NT, Bush KN, Williams CD, et al. Prevalence of colonic ade-
nomas in patients with nonalcoholic fatty liver disease [ J]. Therapeut
Hassan B, Marwah Z, Adeyinka OL, et al. Gastric Helicobacter pylo-
ri infection associates with an increased risk of colorectal polyps in Af-
BMC Cancer, 2014, 14(1) :296 - 303
Taweesak T, Soraya K, Natthawut K, et al. Helicobacter pylori asso-
ciated gastritis increases risk of colorectal polyps: a hospital based —
cross — sectional study in Nakhon Ratchasima province, Northeastern
Thailand [ J]. Asian Pac J Cancer Prev, 2016, 17 (1) . 341 —345
Kumor A, Daniel P, Pietruczuk M, et al. Serum leptin, adiponectin,
and resistin concentration in colorectal adenoma and carcinoma pa-
Int J Colorectal Dis, 2009, 24(3) . 275 - 281

Erarslan E, Turkay C, Koktener A, et al. Association of visceral fat

accumulation and adiponectin levels with colorectal neoplasia [ J].

Ayyildiz T, Dolar E, Ugras N, et al. Association of adiponectin re-
ceptor (Adipo — R1/ = R2) expression and colorectal cancer [ J]. A-
sian Pac J Cancer Prev 2014, 15(21) : 9385 -9390

Mutoh M, Teraoka N, Takasu S, et al. Loss of adiponectin promotes

intestinal carcinogenesis in Min and wild - type mice [ J]. Gastroen-

Ferroni, P, Palmirotta, R, Spila, A, et al. Prognostic significance of
adiponectin levels in non — metastatic colorectal cancer [ J]. Antican-
Oh SW, Park CY, Lee ES, et al. Adipokines, insulin resistance,
metabolic syndrome, and breast cancer recurrence: a cohort study
[J]. Breast Cancer Res, 2011,13(2) : article R34

De Visser KE, Eichten A, Coussens LM. Paradoxical roles of the im-

mune system during cancer development [ J]. Nat Rev Cancer, 2006,

Mutoh M, Niho N, Komiya M, et al. Plasminogen activator inhibitor —

1 blockers suppress intestinal polyp formation in Min mice [ J]. Carci-

(c A H 9122017 =12 -01)
(f& [ H 1 .2017 - 12 - 19)

(L#%F 149 )

18 Goble E W, Abdulkarim J A. CT pulmonary angiography using a re-
duced volume of high — concentration iodinated contrast medium and
multiphasic injection to achieve dose reduction [ J].
2014,69:36

19 Saade C, Mayat A, El - Merhi F. Exponentially decelerated contrast
media injection rate combined with a novel patient — specific contrast
formula reduces contrast volume administration and radiation dose dur-
ing computed tomography pulmonary angiography[ J]. J Computer As-
sisted Tomograp,2016,40:1

20 Laqmani A, Kurfiirst M, Butscheidt S, et al. CT Pulmonary angiogra-
phy at reduced radiation exposure and contrast material volume using
iterative model reconstruction and iDose4 technique in comparison to
FBP[J]. PLoS One, 2016,11:e0162429

21 Szucsfarkas Z, Megyeri B, Christe A, et al. Prospective randomised
comparison of diagnostic confidence and image quality with normal —

dose and low — dose CT pulmonary angiography at various body weights

Heyer CM, Mohr PS, Lemburg SP, et al. Image quality and radiation
exposure at pulmonary CT angiography with 100 — kVp or 120 - kVp
protocol: prospective randomized study [ J]. Radiology, 2007, 245 .

Liu ZZ, Schmerbach K, Lu Y, et al. Todinated contrast media cause
direct tubular cell damage, leading to oxidative stress, low nitric ox-

ide, and impairment of tubuloglomerular feedback[J]. Am J Physiol

Zhao Y, Tao Z, Xu Z, et al. Toxic effects of a high dose of non - ion-
ic iodinated contrast media on renal glomerular and aortic endothelial
cells in aged rats in vivo[ J]. Toxicol Lett,2011,202 253 -260

Becker J, Babb J, Serrano M. Glomerular filtration rate in evaluation

8
459 - 468
9
Adv Gastroenterol ,2011, 4(3) :169 — 176
10
rican Americans [ J].
11
12
tients [ J].
13
Dig Dis Sci, 2009, 54(4) . 862 — 868
14
15
terology, 2011,6(7) : 2000 - 2008
Am ] N
16
cer Res, 2007, 27(1B) . 483 -489
17
World J
18
Clin Exp,2015; 64 6(1): 24 -37
19
nogenesis, 2008,29 (4) .824 - 829
[J]. Eur Radiol,2014,24.1868
22
Clin Radiol,
577
23
Renal Physiol ,2014,306.864 — 872
24
25

of the effect of iodinated contrast media on renal function[ J]. AJR
Am J Roentgenol ,2013,200 :822
(e B 441:2018 -01 - 09)
(f& [ H 1 .2018 - 01 - 10)

- 153 -



