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Efficacy and safety of the compression ratio after atrial septal defect occlusion
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Abstract Objective: To evaluate the effect and safety of ultrasound-guided closure of secundum atrial septal
defect(ASD), and to identify relevant quantitative indicators. Methods: A retrospective analysis was conducted on
116 patients with secundum ASD who underwent minimally invasive closure guided by transesophageal echocardio-
graphy(TEE) in our hospital from December 2020 to December 2023. We detected the radiation compression
(waist diameter after unfolding the occlusion umbrella under X-ray) and ultrasound compression(waist diameter
after unfolding the occlusion umbrella under intraoperative TEE), and calculate the radiation compression ratio.
The formula is: compression ratio = (occlusion umbrella model-actual measurement value)/occlusion umbrella
model X 100. The changes in cardiac structure before and after occlusion were compared, and the correlation be-
tween defect size and compression ratio was analyzed. Binary logistic regression analysis was used to evaluate the
factors affecting changes in cardiac structure. Postoperative complications were also followed up. Results: After
the occlusion surgery, the right heart system significantly shrank and the left heart increased, with statistically
significant differences(P<C0. 05). The radiation compression ratio and ultrasound compression ratio were(23. 47
+ 9.36) % and(36. 01 £ 8.40) %, respectively. The compression ratio is negatively correlated with right ventric-

ular changes and defect size(P<C0. 05), indicating that the larger the defect, the smaller the compression ratio.
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There is a strong positive correlation between the radiation compression ratio and the ultrasound compression rati-
o. Three cases of occluder detachment occurred postoperatively, with radiation compression ratios of 5.00%,
8.33%, and 5.26%, and ultrasound compression ratios of 17.50%, 13.89%, and 7. 89% , respectively. The 5
cases showed residual shunting, which disappeared after 6 months of follow-up; One case of pericardial tamponade
occurred without any deaths. Logistic regression analysis showed that defect size was an independent predictor of
right ventricular structural remodeling(OR=1. 273, 95%CI 1.148—1.411). Conclusion: Compression ratio can
be used as a quantitative indicator to evaluate the safety of ASD closure surgery. A smaller compression ratio may

indicate a risk of occluder detachment. The size of the defect is a predictive indicator of right ventricular structural

remodeling.

Key words atrial septal defect, occlusion; transesophageal echocardiography; structural remodeling; com-

pression ratio

5 18] BB Bk 451 Catrial septal defect, ASD) 5 E ML
VBN FE 0 388 v T 20 o T ) R 0 AR i A 0 s 3
M-S AOHEMAOCEMNERAME M, KK
TBIT I ASD a] 5] R e s L0 ) 5 0 S5 F R
FE PR, B s P A ASD 2 B Ik X 28 5
RAE B B

ASD #35 AR B T = G A B R & A L
O R I R 1 38 1 3R 97 k. B BT HER
D B AR 0 A AW AL, TR % 2
PEFABOER R T W8T, SR, B 38 & B & 1
U AT SRAEAE . Ak, Bl A B Y7 i I 2
JUHUE 2 & | 7 0 3 Kl (transesophageal echo-
cardiography, TEE) B AR B ) HH » ASD H 35 K 19 1
PR A B R R B . TEE A {XHESE i i
N 3 s 00 6 8 FIDIR 2L o O BT 30 28 0 0 & L I
INMEAR G IT LT 38 T ARAS SE I R4 .

R4 2 te SRR RS RE T AR S
JE4RET HRW I ¥ H T A0 HEE &%
& F 3Pk B # R (transcatheter aortic valve im-
plantation, TAVD . K I £ 2 E M AF AR, %
SR T R R A B R AROR O 5O B 45 R A
Ko W I 4t n] BB R W RS A W) 5 A 2 1R] Y 4
fik T BK % 5 AR S, AR Y R 4 L T BE AR R A A W) R
A AN TR BN R IS I RRE B KUK

AR SCHLIE A A B ASD 35 AR RIS 790 ik 25 4
A B AR J5 I RAE S BV R 4R L2 7 A] AR S PEAG
ASD B35 R J5 I7 ROFN 4 4 Pk 0 ¥ A it A A8 A . D
P28 ASD B AR BB AR BT L 2k
1 WHRE57HE
1.1 X%

ABESE BP9 A 2020 4E 12 H—2023 4 12
H g N R B0 IEAMEHEZ TEE 515 T 4
LB 3% A 4k & FL A ASD B & 149 1], XF
HHITARSG 6 DAV . WARAE: O aiPEgk &
LA ASD., Q4 F#E>18 4. HERRtr#E. O &I
2% R0 JUE W, 40 ES TR] B Bk SR © 2 & LAY
ASD A fig I — B35 8830 97 s © & JF 5 B i 3l ik
FEANBEM 52 T A . r A B W4T & M 0 3

& (transthoracic echocardiography, TTE) #1 TEE
Kz . MRS H BT 47 = (right ventri-
cle, RV) K/NEAG ) i AL 80H J 35 40 2 41, RV
KNBALP A RON A B E AL RV K/NE L
>R B AR AR I R R B AR B B
2R HE No A8 37 (WF) 2024 4E5 508 5],
1.2 BERhlsE

O SR A TE R M AR RS  RR AR DA
FABEIL R . 5€ 35 O H R #8700 3l & AR 38 X
LREAER AT, O SRBH ASD BT R B 4 M/
I 2 350 P i Ik S 2 e e ik
1.3 ASD K/ F B354 8 A J5 K 40

AR Z Y HE TEE H4, 488 & 50mf =
He G LRI ASD JE 2 e K42 . R TEE
i ASD B i R A% 5 ASD 43 B Sy B AL R S LR
A S5 B Z0 S 5 AR A AR E AR A A T L B
WA LA, RIS AT M8 M A7 X 2 A 4, Wl
A A B AR T S S AR, W 1a BT
7N A R4 AR H TEE I & & 3% < I )5 158
ELAR, G 1b Fron . TR R4 = (B A A
S B R 4R /5 A RS X 100 % . #E R 4 L
= (RS — R RS /B IER RS X100%,

a: BSR4 0 A A6 20 (6 3 K B 48 A0z i B 0 A
WA 7 L M AL A TR . b B R4 I 4 7 6
7 Sk T 8 ALV RE T A R I i AT R 2
B .

B1 MHERSBFEERNETE

Figure 1 Measurement methods of radiation compres-

sion and ultrasonic compression
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Table 1 Comparison of cardiac structural and functional indices before and after occlusion X+S
A AR AT A H B t P
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Table 2 Comparison of clinical data between the two groups of patients

BICY%), X S
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R 5(7.8) 1(2.0) 0.225
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Table 3 Major intraoperative imaging measures in both groups of patients X+S

NG T .2 A (65 D BEARLA 51 F)D t P
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Table 4 Results of binary logistic regression analysis of factors influencing whether the change in RV is significant or not

S B Waldy* OR 95%CI P

4 51 —0. 886 2. 890 0.412 0.148~1. 145 0. 089
B | R AR 0.241 20. 903 1.273 1.148~1. 411 <<0. 010
O H 45 0.041 1.316 1.041 0.972~1.116 0.251
B 4R H 0. 050 1.509 1.052 0.970~1.139 0.219
AEIE —0.018 1.093 0.982 0.950~1.016 0.296




WL A D ) B R A SRR ST RO & A e AR bR —

i

LUO Xian.et al. Efficacy and safety of the compression ratio after atrial septal defect occlusion e 905 .

2.5 ARJFIHEIESES% T
W 5 Fron. B AR G B0 B35 A8 K St

Bl HS R4 A e — 2 X &R, 58 1 AR+ TEE
WM& ASD K/N% 32 mm X 25 mm , 2/ 17
A 40 mm B 2EIE T RA F 44 W5 E 315
A U R 4R He 5. 00 %0, B R 4R L 17.50% . R
Jo 4 d BRI E SRS T RA BE, BU B 54 4%
JE M ASD B RN A . 5 2 iR TEE il & ASD
K/NZ 32 mm X 28 mm., £ /NI A 36 mm
EIE RS S 46 8. 33 % R R4 1L 13. 89 %,
ARJG 2 h BRI IELRNIE A RV, B B3 8% )5 ek
9 ASD B4R, 55 3 B TEE il & ASD K/h
2] 35 mm X 25 mm, £ i /NI TR A 38 mm EH g

T R 4E Lk 5. 26 %0 B S R4 L 7.89% . KRG
3d LB SRR = RA BE, BUH I 7% £ 3% 2%
JE B 40 mm B FIRE L IE T RA F
W& & PIE , [ JH A .

BEAN  AHIE 5T IR LR 3] 5 B R 5 D = R A 4
Wi ¥ ok 0 fL B ASD, it 8t R 45 L 4y 0l A .
25.00% .27.78%,17.86%.20.00% .28.13% ., &
FEOE 45 W4 9 R 28.57% . 41.67% . 25.00% .
33.33%.28. 13 % s HFf YT 6 ™ HIFHIHEK.

2.6 HIEHIEHEELERE

] — WR 2% 5 AN [R) I (0] 3f 3% )5 5 38 48 005 1 4
IR P R 4 o 0 31 — 2ot R 47, 1CC 435128 0. 965,
0.871,

RS5 ASDHEREHEE
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