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[Abstract] Objective Assessment of the effectiveness and stability of atrial septal defect closure using a mini thoracotomy and
transvenous occlusion via the internal jugular vein guided by transesophageal echocardiography. Methods A total of 72 cases of ostium
secundum ASD patients with deficient rim, who underwent mini—invasive closure under the guidance of TEE at the Department of Car-
diac Surgery in Sichuan Provincial People’s Hospital were enrolled. The subjects were classified into two groups by the different surgi-
cal closure paths: 26 cases in the mini-incision transthoracic device closure (transthoracic group) and 46 cases in the trans—jugular
vein device closure (trans—jugular vein group). TEE was used to screen suitable cases before operation. Under anesthesia, TEE re—
evaluated the ASD defect status, including the maximum diameter and defect edge of ASD, selected the appropriate type of occluder and
guided the monitoring placement. Immediately after occlusion, the blood flow status (i.e. residual shunt) of atrial septum and the status
index of occluder (i.e. occluder diameter, occluder angles of the aortic edge and the SVC edge angle) were recorded. ECG and TTE

were followed up 3 days, 2 weeks, 6 months and 12 months after operation to record related cardiac complications (i.e. occluder disloca-
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tion, valve injury). Results (DAmong 72 ASD patients with insufficient rim, 69 cases were successfully closed, and 3 cases underwent
second minimally invasive closure operation because of occluder dislocation.Small residual shunts were found in 2 cases after operation,
1 case disappeared by TEE observation 3 days after the procedure, and 1 case disappeared after re—occlusion due to the dislocation of
occluder. No cardiovascular complication occurred during the later follow—up. @The occluder angles of the aortic edge and the superior
vena cava (SVC) edge in the trans—jugular vein group were positively correlated with the maximal defect diameter. The occluder angles
of the aortic edge were negatively correlated with the posterior rim, and the occluder angles of the SVC edge were negatively correlated
with the atrioventricular valve rim in the trans—jugular vein group (P < 0.05).The occluder angles of the aortic edge and the SVC edge
were not correlated with the maximal defect diameter and each rim length in the transthoracic group (P > 0.05). Conclusions TEE-
guided minimally invasive surgical closure of ASD with insufficient edge is a feasible and effective procedure for ASD patients with defi-
cient rims. TEE can accurately assess the defect state of ASD before operation and the state of occluder immediately after surgery. The
occluder angles of the aortic edge can quantify the extent of the occluder riding across the aortic end, and the occluder angle of the SVC
edge can reflect the changes of the anatomical position between the umbrella surface of the occluder and the superior vena cava after su-

ture fixation. The above two ultrasonic indexes can be applied to the quantitative evaluation of the stability of the occluder after mini-

mally invasive closure of ASD.
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Figure 1 TEE measurement of the occluder angle of aortic edge

2 TEE MEEERR LEERIkink B

Figure 2 TEE measurement of the occluder angles of the SVC edge
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LEINEREIEH Sl NIEAH

P (n=46) (n=26)
FHEE AR () 7138 £ 778 69.50 + 168 0.67
BHERS FESAlom A(E) 16,94 + 394 18.83 + 6.02  0.29
EPEZE E% (mm) 2720 + 1.68  38.00 + 0.97 < 0.01

RIS HANIEE L] 1/46 2/26 0.46

232 WMUIHHE K AL ASD K/ R K35 a548 K%
2230 N k3 2 B bR T s ko e A 5 ASD B kAR
BEIEMX(r=0.663,P < 0.01), 55 25k K i 5 6t
% (r=-0.480,P < 0.05) ; BN E kS 4l B85
s ok g & £ 5 ASD fe KAR S IEAH G (r = 0.563, P <
0.01) , 5P M5k v K B 2 RAHC (r = -0.515,P <
0.05) (W3 4) . 2/ N) 0 3% 2l B3 8 3h ko e
£ R ko e £ 5 ASD f R B LR K BE 44
B BAHEE(P > 0.05), L35,
%4 BHRHIRAIHERRE S ASD /N R BIEL ST

Table 4 Correlation between the occluder angle and defect size or rim in

trans—jugular vein group

- TAenEE e _EsEkon R s e
r P r P

ASD e K% 0.663 <0.01° 0.563 <0.01°
Fahk 0.263 0.276 —0.347 0.145
J5%% —0.480 0.038" —-0.211 0.386
R —0.266 0.271 —0.515 0.024°
% —0.350 0.142 -0.317 0.185
ks -0.316 0.187 -0.119 0.626
sk —0.009 0.972 0.039 0.875

E BB AR S R AR, P <0.05, %P <0.01,

®5 ZMNOEEAERE RS ASD K/ K KRB X ES T
Table 5 Correlation between the occluder angle and defect size or rim in

the transthoracic group

- ErhbiomEERs A iEEhomE s e
r P r P

ASD iz K12 0.051 0.904 -0.290 0.487
BRIl -0.577 0.134 -0.361 0.380
Ja%k —0.280 0.502 0.255 0.542
EERES 0.046 0.914 0.266 0.525
% 0.00 1.000 0.088 0.837
sk -0.325 0.432 -0.227 0.588
NSk —0.064 0.880 0.414 0.308

2.3.3 R P mEJme RBLE BRI IR HHE R LA
T AL

2.3.3.1 mBEymE G/ OB E A A 1],
Bhig A R ko e A i i E T34 {E 17.54 + 4.85
ARAE 4 51.09 + 1.97 (P < 0.05) , 37451k 31.82 + 6.54
(LA 3),

~ 501

i

g,

%*40

é —— mEE

4] -4 @

H

0

+

B A 53

ﬁEZO- /// \\ /, \\ e

7 el ™, v T T
e 4= 9

-

10- :
)
3 Zf/NIOEEAESNEFHER EIEFRknRATL



340

PRGEERI RS54 20234 Hid6d: A4l
Journal of Southwest Medical University Vol.46 No.4 2023

Figure 3 Changes in the occluder angle of the SVC edge after suture rein-

forcement in the transthoracic group
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