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ABSTRACT Objective: To explore the image quality of high-pitch coronary angiography by flash spiral mode and to analyze the
influence factors for the senile patients. Methods: One hundred and eighty-six senile patients with suspected coronary artery disease who
were undergoing coronary angiography in our hospital from January 2010 to December 2012 were prospectively selected in this study
and were divided into two groups by the rate and rhythm of the heart. Group A (98 cases) were performed the coronary angiography by
flash spiral mode, while group B (88 cases) were conducted by spiral acquisition mode to acquire data. Then the general characteristics,
image quality scores and effective radiation dose of patients in the two groups were assessed, and effects of heart rate variability on image
quality were analyzed statistically. Results: There were no significant differences about the age, gender, body mass index (BMI) and calc-
ium scores between two groups (all P>0.05); the heart rates and heart rate variability of groups A were significantly lower than that of the
group B(P<0.05, respectively); there were no significant differences about the image quality scores, the image noise, contrast-to-noise ra-
tio (CNR) between two groups (all P>0.05); there were no significant differences about the non-diagnostic coronary artery segments
between two groups (segment-based analysis 1.98% vs 2.21%, patients-based analysis 8.16% vs 6.82%, all P>0.05); the scan time,
volume CT dose index (CTDIvol), dose length product (DLP) and effective dose (ED) of groups A were significantly lower than those of
the group B (all P<0.05); the coronary artery image quality in patients with heart rate variability > 10 times/min were significantly lower
than that heart rate variability 5 ~ 10 times/min and 5 times/min or less (P<0.05). Conclusion: The image quality of high-pitch coronary

angiography detected by the flash spiral mode is similar with spiral acquisition mode, while being associated with significant reduction of
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radiation exposure in senile patients. The heart rate variability is a considerable factor which affects the image quality of high-pitch

dual-source coronary computed tomography angiography in senile patients.
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Table 1 Comparison of baseline ¢

haracteristics in the two groups Group

Heart rate .
Case Age Gender BMI Hear ratio Calcification
Group . . variability
(n) (years) Male Female (kg/m?) (time/min) ) ) score
(time/min)
A 98 66.9+ 9.1 57 41 239+ 34 56.4% 4.3 42+ 24 139.4+ 201.6
B 38 68.5+ 8.4 53 34 233+ 3.0 76.7+ 8.5 10.5¢ 5.7 142.8+ 217.2
t/X? 1.24 0.08 1.27 20.20 9.63 0.11
P 0.216 0.775 0.206 0.000 0.000 0.912
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A 1.98%F1 2.21%, & F B EH TN 43510 8.16%F1 6.82% , 2=
BTG 2 L (P=0.580 , P=0.728 ), WLl B H UG aiT4
FEg I & CNR M HL#R, 22 R TEGE 38 L (34 P>0.05) (I
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Table 2 Comparison of the image quality scores, the image noise, contrast-to-noise ratio and non-diagnostic coronary artery segments in the two groups

Non-diagnostic coronary artery segments

| | CNR %)
Case mage quality n,%
Group £ Image noise (Hu) -
(n) scores Segment-based Patients-based
analysis analysis
A 98 3.4+ 0.5 19.8+ 3.8 11.4% 3.5 25/1262(1.98) 8/98(8.16)
B 38 3.3+ 0.6 20.6+ 3.6 12.1% 4.0 26/1130(2.30) 6/88(6.82)
t/x? 1.23 1.47 1.27 0.29 0.12
P 0.222 0.143 0.205 0.589 0.728
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Table 3 Comparison of scanning parameters and radiation dosage in the two groups

G Case Scan length Scan time CTDIvol DLP ED
roup
(n) (cm) (ms) (mGy) (mGyxcm) (mSV)
A 98 123+ 1.2 142.2+ 17.0 10.1+ 3.2 153.5¢ 57.1 2.6+ 1.0
B 38 12.6+ 1.9 244.5+ 37.6 30.9+ 104 458.4+ 166.2 7.8+ 2.6
t 1.27 23.46 18.01 16.36 17.63
P 0.206 0.000 0.000 0.000 0.000
2.4 DET RO EIR BB E &R EF N e RAFFNOLTS 20 51 0 0.41% .1.09% 31.83%F1 66.67% ; .L» 38
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AR FpE> 10 Yk /min BFEA 338 Btk sk 3 T BEr4r, 5
PR RN . — B RIFAIETE R 2.96% .7.69% |
25.74%F11 63.61%. L RAZGAYE> 10 ¥k /min B TRREIKIE L
R B A T4 Sk 5~10 YK /min F1< 5 YK /min(P<0.05),
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Table 4 The influence of heart rate variability in coronary artery image quality (n, %)
Heart rate variability .
Bad General Fine Good In total
(time/min)
<5 1(0.08) 3(0.23) 375(28.36) 943(71.33) 1322
5~10 3(0.41) 8(1.09) 233(31.83) 488(66.67) 732
>10 10(2.96) 26(7.69) 87(25.74) 215(63.61) 338
N - RIS
s fE% F Flash Spiral #55{,
3 ik

H AT, B NETF 2288 CT 5k 3 ik s A% 5 T A 38 Ak
%, (R&HGBARE B T Z R IBE CT ik sl Ik R i 58 4870
WFFE & B, B A4 R B, 47 BB T IR 3l DS AL AN B 25 4
Xof B Sy R AN 22 LB, R IO A 2 MR BE CT 4R sl koAt
1 EAT BN RE X, AW 186 B 4F B EVE A It
B, BGEBAE NAE IR S k2 2 R CT 5t 2 A Rz FH O
O S S

KIZREZZ0E CT 4 2 7 X Rk . IR H A 2
95° JUE , B AR AERIZE 64 HETE 0.6 mm (K4, HLESHER
TR 280 ms, B[] 4393 75 ms™9, FEFER Sk CTA
RGN H . TSR Flash Spiral £25X fil Spiral #£3(, Flash
Spiral A5 32 58 23 57 RGO B T il 2 1) v R B MR T A A
X, RTREEBE CT £ B 9, 1 CT 5R4E gk
1/4 JE AT AE 200 30 R M 52 AU, 308 SR AR B ] T R (IR &2
0.25's, sk T 20 s FEAEHE 5 B0 R 3 Dk iR 22 3
Btk O 52 , sz T B BRSO FE RS AR BUS AN 32 , A ke
UL SRR 1/10049, Achenbach SR ER <
60 Y% /min {9 £ &% J Flash Spiral £ 307E 60%RR [a] ] iif% ,
R B 99.5%IM B B BRI PEA . #8107, Flash Spiral #3225k
DFRARFERTF 65 K /min H.OHHEE, i F Flash Spiral #XA]
1R A e O SR BB AR B — TR AT O
FEL A0S, ARG, A B FE <65 K /min, SEMLL AL
Mk, AT 1262 AR KR B, BRI R 3R 1k
98.02% , G Tt A R (3.4 £ 0.5)%, 5 B AWK LR LS
T2 L(P>0.05), AR I (Y Jy (142.2 £ 17.0)ms, - 44 ED
J9(2.6 £ 1.0)mSv, 5 B 20 H A 5 2 BEAK T 4 ik ) A0 6 5 51
it Spiral BExCR H MR BRI BEFRAEK 76 RR M N R B A
T ARSI AL, T e 3~4 A0 0 8 3 52 Al O A PG B8l 2R
4E , BB S A LEZ TR S KA PEA O R 8 , (R R 2R F Tl st 44
VR TR B AR/ R SRR, i S B KT AR 9T B 4R
LFE2 65 K /min, OHEATE, AL B S K RS TR 1130
Atk sh kB B, AR sh Ik USRI R 26 97.69%, A Hi (]
(244.5t 37.6)ms,¥-1] ED 4 (7.8% 2.6)mSv, & T Flash Spiral
(L5

ARG FIS R I, O B8R B R e BUR BT i — P T2
Sl NS Sy N U TR sl 41 K= e R Z N R Y [ e i |8
Flash Spiral 5304 $i%.00 3848 Fed O R, T BE 5 0o AR S R
BF, RR A, A 203048 F MK, Flash Spiral f555X0R
SRR BN EHA RIS AR AT PTREVE 2 R L, S s,
B I 2400 3R AR S > 10 YR /min 3 2% Fi Spiral #0473, Wi

i bk, KRB ZZRBE CT /e 24k sk CTA J7

TET P IO, AR £ 002 OS2 BMI SR ] Flash Spiral £885X

ul; Spiral F AT, FEARER ST, F L0 H A8 S VX Flash Spiral

RS PRG5BS0 , DT S 3R R 30 7 58

£ % 3 Hk(References)

[1] FMEZ, %)%, #H3 8, %.2007 £ 2009 £ T F 25 9k LER A
PR S JH FAE AR A ey S [1]. P s R 4 &, 2012, 403):
194-198
Sun Jia-yi, Liu Jing, Xie Xue-qin, et al. Surveillance on the incidence
of acute coronary events in the permanent residents of Beijing aged 25
years and more from 2007 to 2009 [J]. Chinese Journal of Cardiology,
2012, 40(3): 194-198

[2] Wink O, Heeht HS, Ruijters D. Coronary computed tomographic
angiography in the cardiac catheterization laboratory: current applica-
tions and future developments[J]. Cardiol Clin, 2009, 27 (3): 513-529

[3] Einstein A J, Henzlova M J, Rajagopalan S. Estimating risk of cancer
associated with radiation exposure from 64-slice computed tomograp-
hy coronary angiography[J]. JAMA, 2007, 298(3): 317-323

[4] Austen WG, Edwards IE, Frye RL, et al. A reporting system on patien-
ts evaluated for coronary artery disease: report of the Ad Hoe Commit-
tee for Grading of Coronary Artery Disease. Council on Cardiovascular
Surgery, American Heart Association[J]. Circulation, 1975, 51(4 Supp-
ly): 5-40

[5] E 4k, shorsk. M3k 40 8 AR 3 bk 8 A AR AL AUA) 09 BT 50 3t R[]
AR A E 3, 2010, 10(17): 3372-3374
Wang Xu-lin, Bao Hong-guang. The Drocess of adiponectin and anti-
atherosclerosis [J]. Progress in Modermn Biomedicine, 2010, 10 (17):
3372-3374

[6] swBE3E, wuehl, 3 B4, F. F AR SRERR 5 BK 3R L
AEWHR]. ) E %, 2012, 34(9): 1137-1141
Huang Qun-ying, Huang Xiao-ming, Liu Wei-hua, et al. Study on the
Relationship between Risk Factors and Characteristics of Coronary
Artery Lesion in Patients with Premature Coronary Artery Disease[J].
Guangxi Medical Journal, 2012, 34(9): 1137-1141

[7] Lell M, Marwan M, Schepis T, et al. Prospectively ECG-triggered high
-pitch spiral acquisition for coronary CT angiography using dual sour-
ce CT: technique and initial experience[J]. Eur Radiol, 2009, 19(11):
2576-2583

[8] Lee J H, Chun E J, Choi S I, et al. Prospective versus retrospective
ECG-gated 64-detector coronary CT angiography for evaluation of co-
ronary artery bypass graft patency: comparison of image quality, radia-
tion dose and diagnostic accuracy[J]. Int J Cardiovasc Imaging, 2011,
27 (5): 657-667 (TEE 1391 1T)



REYES#E www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.7 MAR.2014

« 1391 .

[18] Morgan KJ, Gilliland DG. A role for JAK2 mutations in myeloprolif- human colon carcinoma cells[J]. J Biol Chem 2007, 282: 16006-16015
erative diseases[J]. Annu Rev Med, 2008, 59: 213-222 [25] Kim HL, Cassone M, Otvos L Jr, et al. HIF-lalpha and STAT3 client
[19] Catlett-Falcone R, Landowski TH, Oshiro MM, et al. Constitutive proteins interacting with the cancer chaperone Hsp90: therapeutic
Activation of Stat3 Signaling Confers Resistance to Apoptosis in Hu- considerations[J]. Cancer Biol Ther, 2008, 7: 10-14
man U266 Myeloma Cells[J]. Immunity, 1999, 10: 105-115 [26] Bromberg JF. Wrzeszczynska MH, Devgan G, et al. STAT3 all an
[20] Yu H, Pardoll D, Jove R. STATSs in cancer inflammation and immun- oncogene[J]. Cell, 1999, 98(3): 295-303
ity: a leading role for STAT3 [J]. Nature Reviews Cancer, 2009, 9: [27] Luo J, Solimini NL, Elledge SJ. Principles of cancer therapy:
798-809 oncogene and non-oncogene addiction[J]. Cell 2009, 136: 823-837
[21] Fan Z, Mendelsohn J. Therapeutic application of anti-growth factor ~ [28] Turkson J, Bowman T, Adnane J, et al. Requirement for Ras/Rac1-
receptor antibodies Curr. Opin [J]. Oncol, 1998, 10: 67-73 Mediated p38 and c-Jun N-Terminal Kinase Signaling in Stat3 Tran-
[22] Mora LB, Buettner R, Seigne J, et al. Constitutive activation of STA- scriptional Activity Induced by the Src Oncoprotein [J]. Mol. Cell.
T3 in human prostate tumors and cell lines : direct inhibition of STA- Biol, 1999, 19: 7519-7528
T3 signaling induces apoptosis of prostate cancer cells [J]. Cancer [29] Ali S, Ali S. Cardiac Myosin-Binding Protein C (MyBP-C): Identific-
Bes, 2002, 62(22): 6659-6666 ation of Protein Kinase A and Protein Kinase C Phosphorylation Sites
[23] Karras J, McKay R, Lu T, etal. STAT3 Regulates the Growth and Im- [J]. J. Biol. Chem, 1998, 273: 7709-7716
munoglobulin Production of BCL1 B Cell Lymphoma through Control [30] Sullivan NJ, Sasser AK, Axel AE, et al. Interleukin-6 induces an
of Cell Cycle Progression[J]. Cell Immunol, 2000, 202: 124 -135 epithelial-mesenchymal transition phenotype in human bre-ast
[24] Ziesche E, Bachmann M, Kleinert H, et al. The interleukin-22/STAT3 cancer cells[J]. Oncogene, 2009, 28: 2940-2947
pathway potentiates expression of inducible nitric-oxide synthase in
(EEF 1274 ) 128 multi-slice dual source CT with multiple scan modes [J]. Journal
[9] &4, 703, R#-F, 5. % — K 3R CT Flash Spiral 42 X, & o % of China Clinic Medical Imaging, 2012, 23(3): 168-172

[10]

[11]

[12

—

[13

—

[14]

IR B BRGS0 B AR RZ AR AR (1), P B i RAT R,
2012, 10(10): 737-742
Han Rui-juan, Sun Kai, Zhao Rui-ping, et al. The image quality and
diagnostic accuracy of high-pitch dual-source coronary angiography
using flash spiral mode in patients with high heart rates [J]. Chinese
Journal of Cardiovascular Research, 2012, 10(10): 737-742
Alkadhi H, Stolzmann P, Desbiolles L, et al. Low-dose, 128-slice,
dual-source CT coronary angiography: accuracy and radiation dose
of the high-pitch and the step-and-shoot mode [J]. Heart, 2010, 96
(12): 933-938
Hirai N, Horiguchi J, Fujioka C, et al. Prospective versus retrospective
ECG-gated 64-detector coronary CT angiography: assessment of ima-
ge quality, stenosis, and radiation dose [J]. Radiology, 2008, 248(2):
424-430
Ketelsen D, Thomas C, Werner M, et al. Dual-source computed tom-
ography: estimation of radiation exposure of ECG-gated and ECG-tr-
iggered coronary angiography[J]. Eur J Radiol, 2010, 73(2): 274-279
Achenbach S, Marwan M, Ropem D, et al. Coronary computed tom-
ography angiography with a consistent dose below 1 mSv using pros-
pectively electrocardiogram-triggered high-pitch spiral acquisition[J].
Eur Heart, 2010, 31(3): 340-346
Fih, thE, A B, 5. 128 HaUR CT BK 3k CTA A %
Ardaa A X a9 R[] F BIE R EF#5kE, 2012, 23(3): 168-
172
Lei Wei, Xu Xiu-fang, Yu Ri-sheng et al. Coronary angiography by

[15

[16

[17

[18

[19

=

b}

—

=

—

Herzog B A, Husmann L, Burkhard N, et al. Accuracy of low-dose
computed tomography coronary angiography using prospective elect-
rocardiogram-triggering: first clinical experience [J]. Eur Heart J,
2008, 29(24): 3037-3042

Genders T S, Meijboom W B, Meijs M F, et al. CT coronary angiogr-
aphy in patients suspected of having coronary artery disease: decisio-
n making from various perspectives in the face of uncertainty [J].
Radiology, 2009, 253(3): 734-744

Flohr TG, Leng S, Yu L, et al. Dual-source spiral CT with pitch up to
3.2 and 75 ms temporal resolution: image reconstruction andassessm-
ent of image quality [J]. Med Phys, 2009, 36 (12): 5641-5653
Pflederer T, Jakstat J, Marwan M, et al. Radiation exposure and
image quality in staged low-dose protocols for coronary dual-source
CT angiography: a randomized comparison[J]. Eur Radiol, 2010, 20
(5): 1197-1206

BEREE, BR, R, F. B A% T 128 ZUR Flash Spiral CT
TR AN E AR FOHR ()] T ARAAE AR E, 2011,
45(5): 481-485

Xue Yue-jun, Qian Nong, Shao yan-hui, et al. Optimized imaging qu-
ality and radiation dose for coronary artery angiography using 128-sl-
ice, dual-source Flash Spiral CT under the natural heart rate[J]. Chin-
ese Journal of Radiology, 2011, 45(5): 481-485

[20] Bastarrika G, Lee Y S, Huda W, et al. CT of coronary artery disease

[J]. Radiology, 2009, 253(2): 317-338



