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Clinical application of pulmonary vein imaging of multi-slice spiral computed tomography in

radiofrequency ablation for atrial fibrillation

YU Kang-hui', JIANG Gui-hua', CHENG Guan-xun’
1. Department of Imaging, Guangdong Second People's Hospital, Guangzhou 510317, China; 2. Department of Medical Imaging, Pe-
king University Shenzhen Hospital, Shenzhen 518036, China

Abstract: Objective To explore the guiding significance of pulmonary vein imaging of multi-slice spiral computed tomography
(MSCT) in radiofrequency ablation for atrial fibrillation. Methods Totally, 34 patients with atrial fibrillation treated by
radiofrequency ablation were retrospectively analyzed. The patients were examined by preoperative MSCT scanning and
intraoperative conventional pulmonary venography (CPV). The images of pulmonary-left atrium were reconstructed by MSCT
to observe the anatomical type of pulmonary vein, measure the size of each branch of pulmonary vein ostium, and be compared
with the results of intraoperative CPV. All the patients were operated with circumferential pulmonary vein ablation. And 14 cases
of preoperative MSCT original image data were integrated into the Carto system. Results MSCT showed 136 pulmonary veins,
including 22 cases of typical pattern of pulmonary veins (64.7%), 5 cases of right additional pulmonary vein (14.7%), 6 cases
of common trunk left pulmonary vein (17.6%), and 1 case of mixed variation (3.0%). CPV only distinguished 130 pulmonary
veins. No significant differences were found in the diameter measurements of each branch of pulmonary vein between MSCT
and CPV (P>0.05). The average operation times of circumferential pulmonary vein ablation for 20 cases with the guidance of
traditional Carto system mapping and 14 cases with the guidance of Carto-Merge technology were respectively (190.46+35.13)
min and (162.63+33.74) min (P<0.05). Conclusion MSCT displays better anatomical details of the pulmonary vein and left atrium
area than CPV, which makes the MSCT can replace CPV to evaluate the pulmonary vein. The radiofrequency ablation for atrial
fibrillation with the guidance of Carto-Merge technology combined with MSCT constructed images is conducive to ensure the
continuity of circumferential pulmonary vein ablation and effectively shorten the operation time.

Key words: multi-slice spiral CT; pulmonary venography; atrial fibrillation; radiofrequency catheter ablation; Carto-Merge
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c: CPR image

d: Cross section of pulmonary vein opening

1 RiERBkak E K & BEREk A O K/

Fig.1 Pulmonary vein images and size of pulmonary vein opening

VR:Volume rendering; CPR: Conventional pulmonary venography
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a: Display of heart and main vessels

b: Show the pulmonary veins and the left atrial, c: Left atrial and the roots of pulmonary vein

and cut each pulmonary vein from the root

2 CARTO-Merge 155 T HIRHEBk-Z2 0 5 R MR B EZ T2

Fig.2 Reconstruction process of pulmonary veins and the left atrial under the guidance of CARTO—-Merge

1.3 EEERM R ARHITCPV

LT EEA T, ) S A R R K S i
Bk, 2 BE R KO 6F eIk Bk EE (CS) b, 22
A R B 5 R % 43 T R 2 0 o ) o e D A
2R 7.5F SL1KHE £ /2.0 57, 705 T2 RTAH (LAO)
45° K AT T ARHY (RAO)30°4T CPV, il & Lasso HLH E
N LA, 2 AP R v S K T T RSk
Ttk Carto = 2 A 43 5147 94 it e ok L ol 125
Lasso HIL AR A e AU it e ik 5500 B LA 2 75 5 4 FoL B
2 . R H Leonardo % J5 Ab BRER AN w2 il ok I 11
M AR,
1.4 Gritz4big

JT A T BB R B R v 25 3R 0R o W
SPSS 17.0 AT 08T o P It ik A% 2 D0l
it e ik 1 AR 1) B3R X REAS ¢ A58, P 4 s B
SFEA Rl s AR B 1] () B3 R AR ST REAR ¢ G563
P<0.05 KR ZEFAGIFE L,

24 B

345 6 o MSCT R itk 136 41, Horp 22
5] Ay s 74 2R i e ik 9 31) (64.7% ) , 5 510 R A B b T 11
() A B i ok (14.7% ), 6 {51 kg 22 i Bk 3 [) F 11
(17.6%) , A 1 461 Ay 22 Fili e ok Jot 3145 3 v il ke
SRR A AR S (3.0%) , WLIEI 3~5. CPV - il it ik
130 MY, Hor 3 51 R AT CPV st i A &I i e ik (4
R, 1A A 0 2 A Al 5 bk ), 2 18] 55 3 il e ik s 2
FCTE A R ImER K . 34 61 H B I AR k2 v T
A S il ek S 4 B B9 2 100% , AR S5 B Z1 3k 1) 5%
PELHEEN 85.3% , RJG ABEER TS o BR 2SIl kist i

S IC IR 6 AR K L A A4 1 130 AR it
FRIKT O G ARgs R 1 3R 2, 2R X REAS ¢ K56
Sy HTIESE MSCT filif ik B A% 5 CPV Tl 45 i il 6 fik
Ktz iz m 2R Iisi2E 8 X, P{E>0.05,

20 f5il% 5t Carto Z2 Gebn I T 1Y Ml % bk 74 Al A
-4 F AR W E] 4 (190.46+35.13) min, 14 4 Carto-
Merge £ A8 T A0 B i e Jik 775 A S 2 TR B 1)
4 (162.63+33.74) min, £ 5 37 FEA ¢ K6 58 70 7, 1=
5.766, P<0.05, Bl 5t B Carto-Merge £ K45 5 T 19 55
e g R i N R A B N T I N TN A
TR XMt

3.1 MSCT fh&RRk g5l 4> B

i H NS 4 SR KA 0 BT AL by, DB
LT AR S IR KA 22O s I D 2 F ki T 4
Ao 22 0 R KPR Ay R e e Ik, RS A7 T A
PUAE 220 AT B o T 4 FF DA AT — i ]
BE LR T P kL [ 0, BRI 8 2 S A bk )
FF O F 220 A —7 B . Jongbloed %5 X T fili &
e i W I S [ B S W 7 R 1 B Sy = S T
O b IR T RO 2000 o 5 T e K 1 4 %, 24 it e Jk
O 220 4R 0.5 em Z NI FR 2 A BT 1 F 42
O s W20 B 30 5 55 i kO 11 E] FE 5=0.5 em
7 9%alyS B i A S W

H il e e ) L i AR SR 2 B A G TN
DK A 5] 4 AU vk i o8 — L . Marom ™ 45 fili
Fi k4> 0 58 (R1,R2 . R3 R4 RS) , 2 ili 5 ik 2 A4
(L1.L2) . Kato %" ¥ fili ik 53> 6 B2 A . O 45



- 518 -

Hh [ R 2 B A RS %i33%

a: Left superior pulmonary vein

d: Right inferior pulmonary vein

b: Left inferior pulmonary vein

c: Right superior pulmonary vein

e: Anterior—posterior images of MSCT with VR f: Anterior—posterior images of MSCT with

maximum intensity projection

SR Ty RSO

Fig.3 Contrast of pulmonary vein of standard type

a: Pulmonary vein angiography image in LAO 45°

b: Anterior—posterior image of MSCT pulmonary vein imaging

with VR (yellow arrow)

El4 ZMEHERAKSET
Fig.4 Left pulmonary vein with common trunk

LAO 45°: Left anterior oblique position of 45°
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a: Pulmonary vein angiography image in b: Pulmonary vein angiography image in c: Anterior—posterior image of MSCT

LAO 45° RAO 30° pulmonary vein imaging with VR (yellow arrow)
5 HiNEAHER KT HR

Fig.5 Contrast images of right accessory pulmonary vein

RAO 30°: Right anterior oblique position of 30°; Pulmonary vein angiography failed to detect the tiny right middle pulmonary vein

#&1 MSCT # CPV MEMERA KRG D4 (£ 25)

Tab.1 Statistical analysis of long diameter in every pulmonary vein measured by MSCT and CPV

(Mean+SD)
Vein Numbers MSCT/ mm CPV/ mm t value P value
LSPV 27 20.37£1.17 20.43+1.07 -1.632 0.115
LIPV 27 18.60+0.93 18.67+0.93 -1.765 0.089
RSPV 34 20.16+1.13 20.20+1.09 -1.406 0.169
RIPV 32 19.54+0.83 19.59+0.75 -1.831 0.077
CTLPV 7 30.40+3.46 19.59+0.75 -0.687 0.518
RMPV 3 10.37+0.74 10.40+0.40 -0.152 0.893

LSPV: Left superior pulmonary vein; LIPV: Left inferior pulmonary vein; RSPV: Right superior
pulmonary vein; RIPV: Right inferior pulmonary vein; CTLPV: Common trunk of left pulmonary vein;

RMPV: Right middle pulmonary vein

22 MSCT#0 CPV M EFhER KRR HILEIT 74 (7 £5)

Tab.2 Statistical analysis for short diameter in every pulmonary vein measured by MSCT and

CPV (Mean=SD)
Vein Numbers MSCT/ mm CPV/ mm t value P value
LSPV 27 14.94+1.25 20.43+1.07 -1.625 0.108
LIPV 27 13.11+0.80 18.67+0.93 -1.207 0.231
RSPV 34 15.80+1.25 20.20£1.09 -1.640 0.105
RIPV 32 15.60+0.78 19.59+0.75 -1.313 0.193
CTLPV 7 23.45+3.12 30.56+3.24 -0.345 0.731
RMPV 3 8.24+0.69 10.40+0.40 -0.246 0.806

St KT DAL B LS S0 B R R G EER B ST AL 2GS 1Y Lasso 4, bk 11 i) K
VALK AR RN RS . AR RS 2 NSIR R R R ER A W EERER R,
f )2 Lasso LI 3% , Lasso RUAORE — PRI AT WRSAGAIEIR RSP E I, SUR M K 1 i 5
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