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Variable

Age (months)

Groups

N (%)/Median
(IQR)/Mean (SD)
448 (218-9938)

95% Cl (%)

69.1-86.1

Gender

168 (43.4)

219 (56.6)

Weight (kg)

12 (8.5-18)

158-186

137 (354)

250 (64.6)

5p0, (%)

77 (69-86)

Associated Diagnosis

140 (36.2)

247 (638)

Preoperative Days
Blood Obtained

3(2-5)

32-36

Leukocyte Count

8,570 (7,190-10,150)

8719.7-
92397

Neutrophil Percentage

421 (147)

406-435

Lymphocyte
Percentage

46.5 (14.3)

45-479

Thrombocyte Count

2,99,685.7 (1,14,658)

2882263~
3,11,145.1

0.88 (0.56-1.43)

1.06-14

3,854 (2,806-5,299)

3,994.6-
43747

723 (54.89-98.9)

79.09-88.49

ALC, absolute lymphocyte count; Cl, confidence interval; IQR, interquartile range; NLR
neutrophil lymphocyte ratio; SpO;, blood oxygen saturation measured by pulse oximetry
TLR, thrombocyte lymphocyte ratio; kg, kilogram.
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Associated Diagnosis
Down Syndrome
Persistent Left SVC
Persistent Left IVC.
ASD

Sinus Venosus
Secundum
PFO

VSD Muscular

VSD outlet
AVSD incomplete

PDA
MAPCAs

PA Stenosis
PA Hypoplasia
PV Stenosis
PV Atresia

PV Absent
Others

PA from PDA
Coronary AV fistula
Dextrocardia

ASD, atrial septal defect; AV, arteriovenous; AVSD, atrioventricular septal defect; IVC
inferior vena cava; MAPCAs, major aortopulmonary collateral arteries; PA, pulmonary
artery; PDA, patent ductus arteriosus; PFO, patent foramen ovale; PV, pulmonary valve
SVC, superior vena cava: VSD, ventricular septal defect.
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Variable Groups| N (%)/Median | 95% CI (%)
(IQR)
103 (82-128) 1066-123.4
<100 min 186 (48.1)
2100 min 201 (51.9)
53 (42-67) 556-61.1
241 (210-300) 2521271

CPB time (min)

AOX time (min)

Surgery duration
(min)

AOX, aortic cross clamp; CI, confidence interval; CPB, cardiopulmonary bypass; IQR
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Variable Groups N (%) 95% Cl (%
Reoperation No 362 (93.5)
Yes 25 (65)
Mortality No 369 (95.3)
Yes 18 (4.7)
HLOS (days) 9(6-14) 109-126
Postoperative LOS (days) 7(5-10) 8.7-10.1
<5 days 30 (7.8)
25 days 357 (92.2)
Complications No 62 (16)
Yes 325 (84)
Grade of Complication No 62 (16)
1 102 (26.4)
i 31(8)
1 54 (14)
Illa 24 (62)
1 30 (7.8)
v 120 (31)
Va 108 (27.9)
Vb 12(3.1)
v 18 (4.7)
ccl 257 (87-443) 28.1-334

CCl, comprehensive complication index; Cl, confidence interval; CDCC, Clavien-Dindo
complications classification; HLOS, hospital length of stay; LOS, length of stay.
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Characteristic

VACO, <6 mmHg (n = 38) VACO, >6 mmHg (n = 86) p-value
LCOS -related poor outcomes, 1 (%) 7 (18.4) 18 (209) 0.938
VIS >20 18 (47.4) 46 (53.5) 0.664
Reintervention 309 2(23) 0.167
ECMO 106) 5(58) 0.666
Cardiopulmonary arrest 0(0) 3(3.5) 0.552
Reintubation, (%) 3(7.9) 9 (105) 0.754
28-day ventilation-free days, median (IQR) 27.0 (25.2-28.0) 27.0 (24.0-28.0) 0.085
28-day inotrope-free days, median (IQR) 265 (23.0-28.0) 240 (220-27.0) 0.027
28-day ICU-free days, median (IQR) 24.0 (22.0-27.0) 23.0 (18.2-26.0) 0.031
Significant n (%) 7 (184) 18 (209) 0.938
Acute kidney injury, n (%) 2(5.3) 16 (18.8) 0.091
Renal therapy, n (%) 1026) 6(7.0) 0437
Neurological complication, n (%) 126) 4(47) 1.000
Death, n (%) 1026) 6(7.0) 0437
ECMO, b ion; ICU, unit; IQR, il LCOS, low cardi syndrome; PICU, pediatric intensive care unit; VACO,, venous-to-

arterial carbon dioxide partil pressure difference; VIS, vasoactive-inotropic score.
N'= 124 becanse three patients required ECMO or died at 6 h after PICU admission.
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OPS/images/fcvm-11-1466982/fcvm-11-1466982-t001.jpg
Parameters 1st examination | 2nd examination | p-value*, comparison | 3rd examination | p-value*, comparison
( ] 0]

(n=280) between 1st and (n=42) between 2nd and 3rd
2nd examination examination

Age (y) 4.4 [38; 60] 100 [8.9; 106] 152 [135; 16.5]

Weight (kg) 167 [15.0; 18.8] 300 [25.5; 37.0] <0.001 510 [437; 65.8] <0001
Height (cm) 1040 [99.0; 111.0] 137.0 [129.0; 146.5] <0.001 1626 [1538; 172.3] <0001
BSA (m?) 0.7 [06; 08] 11 [096; 12] <0.001 15 (14 17] <0001
RVEDV (ml) 619 [51.4; 729] 1023 [82.8; 127.2] <0.001 1654 [1328; 198.8] <0001
RVEDVi (ml/m’) 86.1 [74.2; 98] 904 [74.3; 1102] 004 1074 [94.1; 1209] <0001
RVESV (ml) 27.8 [209; 348] 48.0 [36.4; 62.4] <0.001 800 [62.1; 1057] <0001
RVESVi (ml/m’) 37.5 [297; 468] 42,6 [34.3; 55.5] <0.001 52,0 [425; 68.3] <0001
RVSV (ml) 318 [295; 379] 514 [45.0; 67.4] <0.001 777 [642; 95.4] <0001
RVSVi (ml/m?) 47.4 [422; 533 49.6 [42.7; 585] 009 533 [46.0; 52.2] 0.001
RVEF (%) 555 [503; 59.7] 542 [48.8; 59.0] 003 506 [54.8; 56.4] <0001
Ao net flow (V/min) 21 [18;25] 3.2 (26 38] <0.001 47 [4; 55] <0.001
Ao net flow (/min/m’) 3.0 27 35] 29[2 015 0.12
Ao RF (%) 3.6 [24; 56] 332 089 011
Ao peak velocity (m/s) 08 [0.7;09] 0908 1.0] <0.001 10 (09 12] <0001

AAo, ascending aorta; Ao RF, aortic regurgitant fraction; BSA, body surface area; RVEDV, right ventricular end-diastolic volume; RVEDV, indexed right ventricular end-diastolic volume
RVEF, right ventricular ejection fraction; RVESV, right ventricular end-systolic volume; RVESV, indexed right ventricular end-systolic volume; RVSV, right ventricular stroke volume:
RVSVi, indexed right ventricular stroke volume; , years.

Data are presented as median and IQR

*Wilcoxon signed-rank test.
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RSSI group | MS group P-
(n=282) (n=282) | value

Thoracic deformity 4 (1.4%) 21 (7.4%)

Respiratory tract susceptibility 6 (2.1%) 6(2.1%)
Growth and developmental 48 (17.0%) 52 (18.4%)
deviation
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/*************************************************************
 *
 *  MathJax.js
 *  
 *  The main code for the MathJax math-typesetting library.  See 
 *  http://www.mathjax.org/ for details.
 *  
 *  ---------------------------------------------------------------------
 *  
 *  Copyright (c) 2009-2012 Design Science, Inc.
 * 
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 * 
 *      http://www.apache.org/licenses/LICENSE-2.0
 * 
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

if (!window.MathJax) {window.MathJax = {}}

MathJax.isPacked = true;
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Variables

Groups

p-value

p-value

p-value

Mortality No 087 (056-139) 0530 3,864 (2,8025-5,282.5) 0925 7219 (54.82-98.84) 0471
Yes 09 (057-2.03) 3,632 (2,800.25-5,449.5) 8182 (54.43-123.82)
Reoperation No 088 (057-137) 0922 3,853.5 (2,807.5-5,258.5) 0761 7225 (55.21-98.55) 0992
Yes 0388 (0.4-235) 4,218 (2,2905-5,556.5) 73.69 (49.68-116.86)
Complications No 0.74 (047-126) 0077 3,802 (2,640-5,497) 0832 6489 (53.42-89.15) 0.126
Yes 089 (059-143) 3,879 (2,855-5,261) 7637 (55.33-100.33)
Grade of Complication | No 0.74 (047-126) 0.100 3,802 (2,640-5,497) 0019 6489 (53.42-89.15) 0274
1 085 (055-132) 41925 (3348.8-5,752.5) 7193 (54.43-96.14)
I 0.89 (0.66-1.69) 3,942 (2,808-5,266) 6553 (42.14-97.6)
1l 111 (0.63-1.66) 3,616 (2,501.5-4,351.5) 8732 (64.57-100.34)
b 123 (0.71-1.86) 3,063 (2,1725-4,128.3) 77.91 (6196-116.83)
Va 09 (055-135) 3,704.5 (2,577.5-5,160.8) 78.56 (53.99-104.82)
Vb 0.83 (053-098) 44626 (3,270-5,186.3) 61.14 (37.26-115.29)
v 09 (057-2.03) 3,632 (2,8003-5,449.5) 8182 (54.43-123.82)
Postoperative LOS <5 days 092 (057-143) 0822 3,732.5 (3,004-4,960.8) 0746 8795 (67.64-1155) 0.026"
25 days 087 (056-142) 3,882 (2,795-5,360.5) 71 (54.68-98.46)

‘Significant p-value (<0.05).

ATIC: shacikoss Byplicicrta:count NUR: sesteophill hyphiicyts st ‘TLB. thrombocyts Ianbiosys satli.





OPS/images/fcvm-12-1489242/fcvm-12-1489242-t006.jpg
p-value | Correlation coefficient |p-value | Correlation coefficient | p-value

Variables Correlation coefficient

)
HLOS ~0.008 0879 ~0.002 0.961 ~0.161 0.001*
Postoperative -001 0844 0026 0.603 -0.157 0.002*
10s
ccl 0.87 0.086 —0078 0.126 0095 0.061

“Significant p-value (<0.05).
ATIC: abaodons Tymiphocyis ot HEOS: hoaplial lengthof sex T0S; langth :of stayy LR, sealviphil bymphocyle ratioy TLR, throiibocys Ivnphocyts 1t
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Variables Univariate Multivariate

OR (95% Cl) Adjusted OR (95% CI) p-value
Gender (Female) 116 (0.67-2.02) 0592
Age (months) 1(1-1) 0316
Weight (kg) 101 (099-1.03) 0117 1(0.98-1.03) 0840
Weight (<10 kg) 0.72 (041-1.25) 0240
SpO, (%) 0.99 (0.97-1.02) 0724
Associated Diagnosis (Yes) 169 (0.98-2.93) 0058 171 (0.98-2.96) 0058
NLR 121 (0.87-1.68) 0077 122 (0.79-1.86) 0371
ALC 10-1) 0832
TLR 1(1-101) 0.126 1(099-101) 0879
Surgery Duration (minutes) 10-1) 0637
CPB time (minutes) 1(1-101) 0654
CPB (<100 min) 118 (0.69-2.04) 0541
AOX time (minutes) 1(099-1.01) 0532

ALC, absolute lymphocyte count; CI, confidence interval; IQR, interquartile range; NLR, neutrophil lymphocyte ratio; $p0,, blood oxygen saturation measured by pulse oxymetry; TLR,
thivaiboicie hmehocye pille: ke Kiloin: A0 Sac0e o daiips CL cdiSiemcs Silsevl O cirllosalinaticy: broea: 100; Mol vk
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Variables
The broad category of cardiac
defects

Category

Congenital

403 (95.5)

Acquired

19 (4.5)

“The broad division of
congenital defects (n = 403)

Acyanotic

278 (68.6)

Cyanotic

125 (31.4)

at admission

or non-specific

symptoms or 2D echo screened

331 (784)

Failure to thrive or poor weight gain

47 (11.14)

Recurrent respiratory tract infection

22 (521)

Cyanotic spell

12 (2.84)

Chest pain or dyspnea on exertion

10 (2.37)
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Variables
Usage of diagnostic modality

Category

CT scan

99 (23.46)

Cardiac catheterization

29 (6.87)

Postoperative issues

Residual lesions

149 (35.31)

Right ventricular dysfunction

31(735)

Left ventricular dysfunction

26 (6.16)

Biventricular dysfunction

15 (3.55)

Redo surgery

22 (5.21)

Pulmonary artery/arterial
hypertension

129 (30.57)

Outcome

Discharged

406 (96.21)

Death

16 (3.79)
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RSSI group | MS group | P:
(n=282) | (n=282) value

Perimembranous VSD
Subarterial VSD
Intracristal VSD

Perimembranous to subarterial
VSD

Multiple small perimembranous
combined muscular VSDs
Muscular VSD

Type of VSD: Endocardial
cushion defect
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Outcomes and follow-up Overall, n =151 Perimembranous
VSD, n =94

Success rate

Muscular VSD,

n=>57

Hospital stay (Days), mean (D)

Device embolization | 1 [ 0.7) | 1 | 07) 0 (0.0)
Residual shunt 3 (219) 20 (132) 13 (86)
Significant [ 1 | ©7) | 1 [ ©7) 0 | ©.0)
Non-significant [ » | @12) [ 19 | (126) 13 | ®6)
Newly acquired valve regurgitati 16 (10,6) 12 () 4 @7
AR (trivial-mild) [ 11 [ (73) | 9 [ (6.0) 2 | 13)
TR (Moderate-severe) [ 5 | (33) [ 3 | (2.0) 2 | (13)
Adverse EP events 5 (33) 3 @0 2 3)
Nodal rhythm 3 2.0) 2 a3) 1 ©.7)
Intermittent heart block 1 ©7) 0 00) 1 ©7)
Severe bradycardia and asystole 1 ©7) 1 07) 0 0.0)
“Total vascular complications 13 (86) 6 0 7 (46)
Local Hematoma 1 ©7) 0 0.0) 1 (%)
Peripheral ischemia 12 7.9) 6 (4.0) 6 (4.0)
Responding to anticoagulation 2 (1.3) 1 0.7) 1 (0.7)
Responding to Thrombolytics 9 (6.0) 5 (33) 4 2:6)
Not responding to medical 1 ©7) 0 00) 1 ©7)
treatment

AR, Aortic regurgitation; TR, Tricuspid regurgitation.
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Age (day)

RSSI group
(n =349)
1261 (33.5)

MS group
n=434)
1098 (36.8)

P.

Weight (kg)

475 (0.32)

453 (049)

Female/Male

2221127

259/175

Left heart size (mm)

2871 (3.15)

27.77 (3.86)

Left ventricular ejection
fraction (%)

703 (24)

703 (1.1)

Pulmonary hypertension ()

254

History of pneumonia in the past

half month before surgery (1)

92
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Age (day)

RSSI group
(n = 282)
1210 (332)

MS group | P-value
(n = 282)
1160 (35.6)

Weight (kg)

47 (0.3)

4.7 (0.4)

Female/male

1701112

174/108

Left heart size (mm)

284 (32)

283 (3.7)

Left ventricular ejection
fraction (%)

707 (53)

711 (5.3)

Preoperative VSD size (mm)

103 (27)

104 (3.0)

Pulmonary Hypertension
(mmHg)

217

220

History of pneumonia half a
month before surgery ()

77

35
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Variables
Gender

Category

262 (62)

160 (38)

Age in months

233 (55)

90 (21)

63 (15)

36 (09)

Is the heart defect part of the syndrome?

Yes.

13 31)

No

409 (96.9)

Residence

Own district

185 (43.84)

Other districts of the state

221 (52.37)

Outside the own state

13 (3.08)

Outside own country

03 (0.71)
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Baseline demographics Overall, n =151 Perimembranous VSD, | Muscular VSD, n =57

n =94
Age (months), mean (+SD) 55.4+484 532541 587383
Male gender, N (%) [ 72 [ @ | 41 [ 272 | 31 [ 205
Weight (kg) (N (%) 1762119 171+ 154 1842109
<5kg 5 (3.31) 3 (2.0) 2 (1.3)
6-10kg. 40 (26.5) 24 (159) 16 (10.6)
>10kg 106 (702) 67 (119 39 (25.8)
Height (cm) 10264256 1019269 104252
Body mass index (kg/m’), mean (+SD) 152+3.1 116+38 20635
Pauci-/asymptomatic, N (%) 119 [ 89 75 [ @ m [ e
Indication of intervention:
Clinical symptoms, N (%) 32 12) 18 (119) 14 93)
LVEDD z-score 22,0, or left atrium-to-aortic diameler ratio 115 7656 72 477 43 285
>1.5, N (%)
Aortic valve prolapse, N (%) 3 20) 3 20) 0 0.0)
History of infective endocarditis, N (%) 1 07) 1 07) 0 (0.0)
LVEDD Z-score, mean (+SD) 1835 17236
Defect left ventricular diameter (mm), mean (+SD) 8924 87+26
Defect right ventricular diameter (mm), mean (+SD) 4815 47115
Echocardiographic systolic PAP (mmHg), mean (+SD) 328+62 326+65
Echocardiographic mean PAP (mmHg), mean (+SD) 189+3.1 188+3.1
Indirect gerbode shunt, N (%) 5 S 2 [ a3 3 [ o
Mild RVOTO, N (%) 2 [CE) 0 ) 2 )
Other associated lesions, N (%) 16 (1056) 8 (53) 8 (53)
Required concomitant interventions, N (%) 1 73) 7 (46) 4 26)
ASD 4 6) 3 0 1 ©7)
PDA 5 (33) 2 (1.3) 3 (2.0)
LPA stenosis 1 ©7) 1 07) 0 (0.0)
Pericardial effusion 1 ©7) 1 07) 0 (0.0)
Not requiring concomitant interventions, N (%) 5 (33) 1 07) 4 (26)
Small ASD 2 3) 0 (0.0) 2 13)
Tiny PDA 3 20) 1 07) 2 13)
LV, left ventricle; LA, left atrium; LVEDD, left ventricular PAP,p y artery pressures RVOTO, Right ventricular outflow tract obstruction; ASD, atrial septal defect;

PDA, patent ductus arteriosus; LPA, left pulmonary artery.
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Procedural details

Selected route

Overall, n =151

Perimembranous
VSD, n =94

Muscular VSD,
n =57

Antegrade, N (%)
Retrograde, N (%)

Delivery sheath

5 FR, N (%)
6 FR, N (%)

7 FR, N (%)

Occluder size

6x4, N (%)

7x5, N (%)

8x6, N (%)

9x7, N (%)
108, N (%)

12x10, N (%)

Procedure duration (min) mean (+SD)

4404220

5184304

4481213

Radiation time (min) mean (+5D)

131 £90

13096

135+80

Radiation dose (Gy) mean (+SD)

0214023

0202

0408

Contrast dose (ml/kg) mean (+SD)

3124214

288+179

3324223
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Characteristic LCOS-related No LCOS-related p-value AUC (95% CI)

outcomes (n = 26) outcomes (n = 101)

VACO, (mmHg)
TO

83 (3.2, 141) 68 (28, 102) 0.240 08 (0.43-072)
To 9.4 (5.9, 120) 78 (53, 94) 0175 059 (0.44-074)
12 93 (6.4, 118) 72(50,98) 0.027 064 (052-077)
T24 5.8 (3.1, 11.8) 7.5(58,9.7) 0.078 0.62 (0.48-0.77)
Lactate level (mmol/L)
To 32(22,58) 19 (14, 22) <0.001 074 (0.63-084)
To 48(25,82) 14 (L1, 22) <0001 034 (0.75-093)
T2 38 (24,57) 1208, 19) <0001 033 (0.73-093)
T24 1.8(1.3,29) 1.3 (09, 1.7) 0.003 0.71 (0.58-0.83)
0,£R (%)
To 337 (247, 52.0) 246 (197, 319) 0.006 068 (0.54-081)
To 353 (285, 55.7) 304 (253, 376) 0017 0.6 (0.52-080)
Ti2 36.1 (11.8) 31.6 (10.0) 0.058 0.61 (0.47-0.74)
24 318 (283, 40.0) 303 (24.1,357) 0210 059 (0.45-0.73)

Data are presented as means with standard deviations or medians with interquartile ranges. AUC, area under the curve; CI, confidence interval; LCOS, low-cardiac-output syndrome; O,ER
oxygen extraction ratio; ScvO2, central venous oxygen saturation; VACO,, venous-arterial carbon dioxide partial pressure difference.
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haracteristic LCOS- No LCOS- | p-value

related related
outcomes outcomes

(n = 26)

Age (months), median 5.4 (08-747) 325 (11.9-69.7)
(IQR)
Genetic abnormalities, 2(7.7) 16 (15.8)
n (%)
Preoperaive sepsis, 12 (46.2) 16 (158)
(%)

Previous cardiac surgery, 7(26.9) 32 (317)
n (%)
Single-ventricle repair, 5(192) 18 (17.8)
n (%)

RACHS score, 1 (%)

8(308) 82 (822)

18 (69.2) 19 (17.8)
Cardiopulmonary 1520 (1368, 2442) | 840 (520, 140.0)
bypass time (min),
median (IQR)
Aortic clamp time 1115 (772, 1642) | 47.0 (22,0, 82.8)
(min), median (IQR)
Intraoperative blood 604 (435,919) | 37.0 (236, 54.7)
transfusion (ml/kg),
median (IQR)
Intraoperative fluid 21 (23, 384) 182 (80, 37.7)
balance (ml/kg), median
(IQR)

Intraoperative steroid 6(231)
use, n (%)

IQR, interguartile range; LCOS, low-cardiac-output syndrome; RACHS, Risk Adjustment for
Coupiniied et Sormey:
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No | Gender | Age Weight

(kg)

Complication

Treatment

1 ¥ 1 98 136 | Wire-induced perforation of the left atrial appendage with | Surgical repair
cardiac tamponade

2 ¥ 14 3 28| Ventricular tachycardia with pulse Cardioversion and amiodarone

3 F 17 41 20 Transient complete AV block (CAVB) None

4 ¥ 50 46 25 | Unstable atrial flutter 1:1 Cardioversion

5 F 9 15 15 | Device embolization to right atrium Device snare-recapture and ASD surgical
closure

6 ¥ 9 2 19| Device embolization Device snare-recapture and redeployment of
the ASD device

7 F 22 35 35 Device embolization Device snare-recapture and ASD surgical
closure

ASD, atrial septal defect; CAVB, complete atrioventricular block; F, female.
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N (overall %)

Simple cases (N = 91)

Complex cases (N = 248)

Male, n (%) 62 (182) 20 (219) 42 (169)
‘Weight, kg, median (IQR) 46.5 (22-59) 40 (17-54) 49 (27-60)
Age, years, median (IQR) 21 (9-38) 15 (65-327) 23 (11-40) 0090
Defect size, mm, median (IQR) 20 (16-25) 17 (13-20) 22 (18-27) 0050
Large defect (225 mm), n (%) 99 (29.2) 0 99 (39.9)
Multiple or fenestrated ASD, n (%) 31(9.0) 0 31 (125)
Deficient posterior-inferior rim <3 mm, n (%) 53 (15.6) 0(0) 53 (21.3)
Deficient retro-aortic rim <5 mm, n (%) 162 (47.7) 00 162 (65.3)
n (%) 114 (336) 0 114 (45.9)
n (%) 23 (67) 0 2392
Pregnancy, n (%) 7) 0(0) 7(28)

ASD, atrial septal defect; AV, atrioventricular; BPV, balloon pulmonary valvuloplasty; IQR, interquartile range; MVR, mitral valve replacement; TVR, tricuspid valve repair; VSD, ventricular

septal defect; VT, ventricular tachycardia.
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Guidewire position

N (overall

%)

Simple cases
(N=91)

Complex cases
(N =248

Left atrium, # (%) 29 (855) 6(65) 2392
Left upper pulmonary vein, n (%) 274 (80.8) 74 (813) 200 (80.6)
Right upper pulmonary vein, n (%) 35 (103) 11.12) 24 (9.6)
Right lower pulmonary vein, # (%) 1(02) 0(0) 1(04)
5
Left atrium, (%) 304 (89.6) 80 (87.9) 224 (90.3)
Left upper pulmonary vein, n (%) 33 (9.7) 11 (12) 22 (8.8)
Right upper pulmonary vein, n (%) 2(05) 0(0) 2(08)
Convert to fluoroscopy (1, %) 7Q) 0(0) 7(28) <0001
Device size, mm, median (IQR) 26 (20-32) 20 (16-24) 28 (22-32) 0.006
Device types
Amplatzer™ Septal Occluder (AGA Medical Corp, Golden Valley, 16 (47) 5(54) 11 (44)
MN), n (%)
Figulla Flex I ASD Occluder (Occlutech, Germany), n (%) 2(05) 00 2(08)
Memopart™ ASD Occluder (Lepu, Beijing), n(%) 61 (17.9) 17 (186) 44 (17.7)
Ceraflex™ ASD Occluder (Lifetech Scientific, Shenzhen), n (%) 15 (4.4) 7 (7.6) 8(32)
Cera™ ASD Occluder (Lifetech Scientific, Shenzhen), n (%) 245 (72.2) 62 (68.1) 183 (73.7)
Procedural time, mins, median (IQR) 405 (31-55.7) 41 (30-47) 45 (36-62) 0.008
Balloon-assisted, 7 (%) 23 (67) 00 2392 <0001
n (%) 72 21 52 <0001
Complications. 27 (7.9) 6(65) 21 (8.4) <0.001
Intraprocedural, 7 (%) 18 (53) 4(43) 14 (5.6) <0001
n (%) 9(26) 21 728) <0001
Residual shunt, (%) 18 (53) 3(32) 15 (6) <0001
Death, n (%) 00 00 0(0)
Success rate, n/N (%) 331/339 (97.6) 90/91 (98.9) 241/248 (97.1) <0.001
Length of stay, days, median (IQR) 2(2-5) 2(0-2) 4(3-7) 0250
Follow-up duration, days, median (IQR) 187 (21-428.7) 187 (20-407) 187 (21-431) 0409
Residual shunt status at recent follow-up, n (%) 0(0) 0(0) 0(0) <0.001
Clinical during recent follow-up
Nausea, 1 (%) 4(L1) 21) 2(08)
Palpitation, 7 (%) 2(05) 1) 1(04)
n (%) 10 (29) 4 (43) 6 (2.4)
Chest pain, 7 (%) 926) 1) 8(32)

IQR, interquartile range.
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42 ccTGA patients

39 ccTGA patients

| | | |

3 deceased in early infancy
+ 2 post coarctation repair
« 1 post PDA stent

Group (1) f Group (2) Group (3) Group (4)
16 (38%) patients 3(7%) patients with 3(7%) patients with one 17(40%) patients
with systemic RV(including anatomic repair & half ventricle repair with single ventricle
surgical palliation*) \ \
2hadsurgical 2 Glenn waiting to
e Good biventricular function Good vrtriculr function and Complete Pontan
18TT shunt slactory resy)
with samfacmrv result

7 Balanced ccTGA no
intervention
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Median Right
sternotomy vertical
group axillary
incision
group
n =35
Gender 16/19 16/19
Weight (kg) 75, 14] 87, 12]
Age (months) 713,371 15 [7, 40]
VSD diameter (mm) 10 [8,12] 10 (8, 10]
VSD type
Perimembranous 25 (714) 33 (943)
Doubly committed wess | 262
and juxta-arterial
PH(Yes/No) 11724 10125
Preoperative 233 134
mechanical
ventilation (Yes/No)
Preoperative
electrocardiogram
Normal 35 (100) 34 (97.1)
Abnormal 00 129)
Preoperative NT- 705.5 [152.75, 1,841] | 369 [1807, 965.4]
ProBNP (pg/ml)
Preoperative Hb (g/L) | 111 [102, 120] 117 110, 124]

Hb, hemoglobin; NT-proBNP, N-terminal pro-brain natriuretic peptide; PH, pulmonary
Hypestnaion: VA vantricales soptal dafact
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Operation
duration
(minutes)

Median
sternotomy
group
n =35
145 [135, 165]

Right vertical
axillary incision
group
n=35
150 [135, 169]

0576

Bypass duration
(minutes)

65 [55, 74]

64 56, 72]

-0.182

Cross-clamp
duration
(minutes)

33 [25, 38]

5 [29, 41]

-127
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Median Right |Z/x*| p

sternotomy vertical
group axillary
incision
group
n =35
Operative incision
length (cm)
Oxygenation index
1 h after surgery 300 [223,407) | 280 [205, 384] | —0452
12 h after surgery 517 [284,559] | 452 (352, 564] | —0247
24 h affer surgery 4055 [292.25, 563] | 448 3715, 519] | ~0834
WBC(107L) 1211, 14] 12[8,14] | -1023
Hb (g/1) 113 104,123 | 122 (117, 126] | -2827
CRP (mg/ml) 25 (10, 38] 25[12,36] | ~0.159
NT-proBNP (pg/ml) 1940 (113225, | 1,938 [1,2655, | —0.091
3542 2,794]
Electrocardiogram 0565
Normal 30 (85.7) 32 (91.4)
Abnormal 5(143) 3(8.6)
Pleural effusion (Yes/ 1817 2114 0521
No)
Postoperative drainage 70 (50, 90] 55[45,70] | -2012
(ml)
Drainage tube 88 (70, 116] 89 [68,96] | ~0.606
retention duration (h)
Mechanical ventilation 402,19] 302,6] -1188
duration (h)
Postoperative 3312 29/6 2258
Analgesia (Yes/No)
CICU duration (h) 93 [41, 142] 66 [45,94] | -1252
Length of hospital stay 14 [10,21] 11[10,14] | -1.669
(d)
Hospitalization 66971 (54,759, | 59,675 (55,116, | ~1533 | 0.125
expenses (yuan) 76,455] 65,233]

CICU, cardiac intensive care unit; CRP, C-reactive protein; Hb, hemoglobin; NT-proBNP,
N-terminsl pro-brain natriuretic peptide; WBC, white blood cells.
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Patients
Patient 1

Patients with Cor Triatriatum (N =7)
Initiation of cardiopulmonary bypass between the aorta and both
vena cavae
Surgical repair performed on the second day of admission
Enlargement of the patent foramen ovale
Resection of the membrane within the left atrium
Relief of the pulmonary vein obstruction

Patient 2

Initiation of cardiopulmonary bypass between the aorta and both
vena cavae and aortic cross-clamping performed

Opening of the right atrium and atrial septum

Identification of an oblique membrane in the left atrium with a
small (10 mm) opening

Excision of most of the membrane in the left atrium

Closure of the atrium and atrial septum

Placement of one chest tube in the mediastinum and one in each
pleura and closure of the sternum

Patient 3

Initiation of cardiopulmonary bypass between the aorta and both
vena cavae and aortic cross-clamping performed

Opening of the right atrium and atrial septum followed by
Identification of an oblique membrane in the left atrium,
perpendicular to the septum

Excision of most of the membrane in the left atrium and
visualization of all pulmonary veins in the left atrium

Closure of the atrial septum and right atrium and finally the
sternum and tissue

Patient 4

Surgery not performed

Patient 5

+ Initiation of cardiopulmonary bypass through cannulation of the
ascending aorta and both vena cavae and aortic cross-clamping
with antegrade blood cardioplegia was performed

ght atriotomy followed by resection of the interatrial septum
Resection of the left atrial membrane
Mitral valve tested for regurgitation, which was negative
Closure of the atrial septal defect using an autologous
pericardial patch
Placement of one chest tube in the mediastinum and one in the
right pleura
Closure of the sternum, subcutaneous issue, and skin

Initiation of cardiopulmonary bypass through cannulation of the
ascending aorta and both vena cavae and aortic cross-clamping
with antegrade blood cardioplegia were performed

Right and left atriotomy were carried out

Resection of the restrictive intra-atrial membrane with two small
orifices in the left atrium

Redirection of the right superior and middle pulmonary veins to
the left atrium using an autologous pericardial patch

Mitral valve commissuroplasty using 5/0 Prolene with pledgets
Identification of previously present severe regurgitation, especially
at the posterior commissure, likely due to a jet lesion from the
membrane’s orifice

Re-initiation of bypass to perform mitral valve repair, with two
stitches using 6/0 Prolene at the posterior commissure
Placement of chest drainage and closure of the sternum,
subcutaneous tissue, and skin

Patient 7

Median sternotomy was performed
Initiation of cardiopulmonary bypass between the aorta and both
vena cavae and aortic cross-clamping with antegrade blood
cardioplegia were performed

Opening of the right atria and the atrial septum

Identification and opening of an oblique membrane in the left
atrium at the 3:00 position, away from the mitral valve

Closure of the atrial septum and right atrium and the sternum,
subcutaneous tissue, and skin
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Malseptation
Theory

Description
Abnormal membrane
results from atypical growth
of the septum primum.

Entrapment

Common pulmonary vein
becomes trapped in the
embryonic sinus venosus,
‘preventingits incorporation
into the atrium.

Malincorporation
Theory

Failure in the normal
incorporation of the
‘pulmonary vein into the
atrium during fetal
development, leading to the
formation of a
fibromuscular membrane.

Consequences
Septum like structure in the
atrium leading to obstruction
of pulmonary venous return,
increased venous pressure, and
secondary pulmonary
hypertension.
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Demographic characteristics

Age (months) median (IQR)

Patients with Cor
Triatriatum (N = 7)
5(4-230)

Females n

4

Males n

3

Weight (kg) median (IQR)

14 (9.8-14.0)

Height (cm) median (IQR)

92 (80.0-92.75)

Cor Triatriatum Sinister n
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Patient#

Associated
anomalies
Patent foramen ovale,
small, connecting the
vena cava with right

auricle

Clinical
presentation
Dyspneic

Atrial
communication
Left sided
communication

Anomalous
pulmonary veins
Pulmonary veins draining
into a chamber behind left
auricle and that connects
the left auricle with
obstruction

Hospital
stay

Outcome

Excellent result and no residual
abnormalities. Patient was
discharged home in good clinical
condition.

Patient 2

Aortic and Mitral
Regurgitation

Dyspneic

Left sided
communication

Obstructed flow due to

Good cardiac function post
resection of membrane good flow to
the pulmonary veins.

Patient 3

N/A

Fast and labored
breathing

Left sided
communication

Good results, feeding well. Normal
S1 and S2 recorded, sinus thythm,
and no pathological murmur. Slight
pericardial effusion seen.

Patient 4

Patient 5

Atrial Septal Defect

Atrial Septal Defect
and Ellis-van Creveld
syndrome

Dyspneic

Upper respiratory tract
infection since 2 weeks
and minimal cough

Left sided
communication
Left sided
communication

Pulmonary veins draining

in a distal chamber

Right pulmonary veins
anomalous drainage into
the right atria and Partial
anomalous pulmonary
venous return

Advised to undergo resection of
membrane but lost to follow up.
Cough resolved post surgery and
comfortable sleep noted. Clean
surgical wound with no erythema.
Surgery went well with no efusion.

Patient 6

Coxsackie virus
infection and Mitral

Dyspneic

Left sided
communication

Partial anomalous
pulmonary venous return

Good outcome. No medications
needed, and growth is normal. An
oxygen saturation of 100% is noted.

Patient 7

Viral respiratory
infection

Dyspneic and
congested

Left sided
communication

N/A

No medications. Oxygen saturation
is 100%. Electrocardiogram and
echocardiography are normal
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