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=Abstract=
lLong—term Surgical Result for Complete
Atrioventricular Septal Defects

Si Ho Kim, M.D.*, Young Hwan Park, M.D.*, Suk Won Song, M.D.*, Bum Koo Cho, M.D.*

Background: The purpose of this study was to evaluate the long-term surgical result and to
analysis the risk factors associated postoperative death and residual left atrioventricular valve
regurgitation after surgical repair of complete atrioventricular septal defect. Material and
Method: Case histories of the patients with atrioventricular septal defect presenting to our
institution between July 1989 and June 2000 were reviewed. Seventy consecutive patients
(M:36, F:34, age range, 1 month to 19 years, mean body weight 8.9 6.6 kg) underwent
primary intracardiac repair of complete atrioventricular septal defect. Down syndrome was
present in 39(55.7%). The 42 valves were postoperatively classified as Rastelli type
A(60.0%), 6 type B(8.6%), and 20 type C(28.6%) and 2 valves were not clearly classified.
Median follow-up time was 45.3 months. Result: Operative mortality was 12.9%(9 patients).
Operative mortality, however, decreased over the period of the study from 20.0% before
1996 to 7.7% during the recent 5 years. Residual left atrioventricular valve regurgitation(over
grade II/IV) was present in 10 patients(14.3%). Five-year and ten-year survival rate was
79.4% and five-year and ten-year freedom from reoperation was 91.4%. Multivariate logistic
regression analysis identified only residual left atrioventricular valve regurgitation(over grade
HI/IV) as risk factor(odds ratio=38.5, p=0.001) for postoperative death and the commissure
repair of left atrioventricular valve after cleft repair(odds ratio=6.72, p=0.02) as risk factor
for residual left atrioventricular valve regurgitation(over grade III/IV). Conclusion: Repair of
complete atrioventricular septal defect dufing the infancy and the early childhood has
acceptable early mortality, long-term survival rate and a low incidence of reoperation. For
postoperative good function of left atrioventricular valve and improved survival rate, surgical
method should be focused on the leakless repair of AV valve.

(Korean Thorac Cardiovasc Surg 2001;34:311-21)
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Table 1. Cardiac anomalies associated with complete AV
septal defects

Anomalies No. of patients %
Small LV 3 43
Left SVC 4 7.1
CoA 2 29
PDA 26 371
Hypoplastic aortic arch 2 29
Common atrium 1 1.4
Pulmonary stenosis 4 7.1
Pulmonary atresia 1 1.4
VSD with aneurymal change 2 29
ASD sinus venosus type I 1.4

ASD, atrial septal defect; CoA, Coactation of aorta; PDA,
patent ductus arteriosus; VSD, venticular septal defect
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B Grade Il ~ V
W Grade I

W Trivial/Grade |
[ Not available*

70% BGrade I ~ IV
60% W Grade |l

40% M Trivial/Grade |
30% I Not available*

Fig. 1. Sequential assessment of left AV valve function
before and after repair of complete AV septal defects
excluding early postoperative death. A, Overall; B, After 1996
= Patients who have not records

of glojA Wsr} gokoy dubdo e vt 2 BE
B}AEL ASFANE 3 Ao AR Ve
HA Flsgict Adeds AT FulEM o e
£ A Asietd e, F e A Aweks A
S A Al F2 *Jvﬂzci“—‘.‘oﬂ AR Argiska
e i FANE SElA sl 47 t, stk
Ao ek 24Lmiym’ S E AstRn AL 24~28TE

FAEkAc) FAduE A HE AeeE ’ﬁ“ﬂ"‘ﬂ' o= o

Euu i}-d*g- }\]a—ﬂ—gl_o:]r,], /\J),I\] 4_r;__g] Lﬁﬁﬂﬂx]tﬂlﬁ- 15~20

cckkg B FUsPHA ARAE FESE T4 AR

(topical hypothermia)& 4] o} AR AL v 20~30%

vie} £elebgia, 1 Aojetx AAEAt H71H %E"“"] o
= 3}

0
32 mlm

o::‘.
¢
-

XN E 8
Sixteen-year experience of C-AVSD

Pericardiai

AN
Atrial S _”
Septal
Defect

S Pericardial
Patch -

Fig. 2. Surgical Technique A & C, Multiple interrupted suture
technigue; B & D, Simplified suture technigue. See details in
the text.
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Fig. 3. Schematic presentation of designed shape of patch
for ventricular septal defect. See details in the text.
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Table 2. Operative technigue

[
Single patch technique 14 20.0
Double patch technique 56 80.0
Modified double patch technique 28 40.0
Simplified continuous suture technique 44 62.9
Multiple interrupted suture technique 25 357
Inclis:;::ltsof superior & inferior bridging 10 143
Repair of left AV valve cleft 57 81.4
Repair of left AV valve commissure * 9 12.6
Annuloplasty of left AV valve 30 429
Annuoplasty of right AV valve 9 12.6

* All patients underwent the repair of left AV valve cleft
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Sixteen-year experience of C-AVSD

Table 3. Major reoperation after repair of complete AV septal defects. See details in the text.

Patient  Cause Site of LAVV  repair LAVV replacement Days+
1* LAVYV regurgitation Commissure — 288
2 LAVYV stenosis s MVR 215
3** LAVYV regurgitation _ MVR, Redo MVR 836
4 LAVYV regurgitation Commissure & annulus _ 4

LAVV, Left AV valve; +, Days between previous operation date and reoperation date; *, Patient who underwent the
resection of subaortic muscle; **, Patient who died 33months after reoperation

Table 4. Primary cause of early postoperative death

Table 5. Postoperative complication

No. of e No. of
Cause . Complications ;
patients patients
Acute right heart failure 3 4.3 Hemodynamic 9 12.9
Weaning failure of Cardiopulmonary ! 14 Remained left AV valve regurgitation 5 29
bypass ' (>Grade 3)* ‘
Sepsis 4 5.7 Developed left AV valve stenosis* 1 1.4
Unknown 1 1.4 Pericardial effusion 2 2.9
Total mortality 9 12.9 Pulmonary hypertensive crisis 1 1.4
Right ventricular failure 2 2.9
Infectious 14 20.0
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Table 6. Factors associated with postoperative death by
univariate analysis

oE-2] 2]
2001:34:311-21

Table 7. Factors associated with postoperativeleft AV valve
regurgitation{ > grade 2) by univariate analysis

Variables Odds ratio - P value* Variables Odds ratio - P value*
Preoperative congestive heart failure 4.89 0.05 Commissure repair of left AV valve 0.15 0.03
Length of postoperative ventilator 108 001 Convent-ionaI/Simplified suture 3.40 0.04
dependence technique
Length of postoperative inotropic 108 0.01 Total CPB time 1.02 0.01
dependence * P value < 0.1
Length of postoperative ICU stay 1.04 0.09
Other cardiac lesion 3.79 0.04
1.0
Total operation time 1.01 0.04
Total CPB time 1.02 0.03 L"“‘I
@ 8
Total aortic crossclamp time 1.02 0.04 E
[
>
Post tive left AV val z 5 yoars, 10 years survivial rate — 79.4%
0S ope.ra l've € valve 499 < 0.01 % N S
regurgitation 2
=
Development of postoperative g
complication E *
S
hemodynamic 11.1 0.02 ]
<
infectious 18.5 < 0.01 § 8
1urvival Function
others 9.25 0.12

* P value < 0.12
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Appendix A-1. Variables examined for associations with

postoperative death by univariate analysis

General variables

Date of operation

Sex

Age

Body surface area

Down’s syndrom

Length of preoperative
ventilator dependence

Length of preoperative
inotropic dependence

Preoperative congestive
heart failure

Morphologic variables

Preoperative left AV
valve regurgitation

Preoperative RV pressure

Rastelli type

Other cardiac lesion
Procedure variables

Surgeon

Single/Double patch

Conventional/Simplified
suture technique

Conventional/Modified
double patch technique

Incision of bridging leaflets

Commissure repair of left

AV valve

Cleft repair of left AV
valve

Annuloplasty of left AV
valve

Annuloplasty of right AV
valve

Opening of coronary sinus

Operation time

Total CPB time

Total ACC time

Concomitant other cardiac
operation

Postoperative phsiologic
variables

Length of postoperative
ventilator dependence

Length of postoperative
inotropic  dependence

Length of postoperative
ICU stay

Left atrial pressure

Postoperative left AV
valve regurgitation

Postoperative right AV
valve regurgitation

Development of
postoperative complication

Development of
postoperative AV block

Reoperation
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Sixteen-year experience of C-AVSD

Appendix A-2. Variables examined for associations with
postoperative left AV valve regurgetation( > Grade II) by
univariate analysis

Incision of bridging leaflets
Commissure repair of left AV valve
Cleft repair of left AV valve
Annuloplasty of left AV valve

Down’s syndrom

Opening of coronary sinus

Total CPB time

Single/Double patch
Conventional/Simplified suture technique

Conventional/Modified double patch technique

o 4 ok
lo ).,N?‘-:
off

do £ > 32 R ok oo & 2 b of
o r_>li o*{ﬂ
o
2 o M JE T

45 ok Book W N
*
A
ok
)
©
rh 4
e
ns
L
rigt

- X
=2
>
4 a
0
ux o
=2
>
b
=2
=
z
L

o
2
£y o
2
!
¥
2
2
i
k3
£
39,

o

Fig. 1o 0%9) &% 7] Agais A9= i)
AR BAFig. 1014 47128 22 142004 Ao 13
9 elgeln £ #4717k 39 107901 £4 1
1

F

— O
L
rlo

olsle] XL 29%(47.5%), 25+ 178(27.9%), 3E 0| A4-E
19(18.0%) °1ich HAAA Axss ArAMF 120819
FAL 307H49.2%), 25+ 1078(16.4%), 35042 6(9.8%)
olglel. &F uby] FAHAAA 1xo)she] HaAe 209
(32.8%), 255 119(18.0%), 35142 8%(13.1%) °]ch
HSuA AR A gk &3 AL 1996d o|F 3
< 557 Aol M AB R dFg 1B) 37|17 Ha s
dollA Aol 4d 270 ol lar F7F F3 77k 2 271 9]
drk £4 150]8te] AL 15%(57.8%), 25 6%(23.1%),
Lol 59(192%) oldch HUAAH AzSu FAM 1
o) BAL 179(654%), 255 TH(269%), 350|AFL-

wols

ol

- 317 —



AANE 8 ‘
Sixteen-year experience of C-AVSD

Appendix B-1. Variables examined for associations with
postoperative death by multivariate forward stepwise logistic
regression analysis

Concomitant other cardiac operation
Preoperative congestive heart failure
Preoperative left AV valve regurgitation
Length of postoperative ventilator dependence
Down’s syndrom

Other cardiac lesion

Total CPB time

Postoperative left AV valve regurgitation
Development of postoperative complication
Development of postoperative AV block

Conventional/Simplified suture technique
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Appendix B-2. Variables examined for associations with
postoperative left AV valve regurgetation( > Grade ) by
multivariate forward stepwise logistic regression analysis

Incision of bridging leaflets

Commissure repair of left AV valve

Cleft repair of left AV valve

Annuloplasty of left AV valve

Down’s syndrom

Opening of coronary sinus

Total CPB time

Conventional/Simplified suture technique
Conventional/Modified double patch technique

Rastelli type
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Fig. 5. Freedom from reoperation rate excluding early
postoperative death.
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Sixteen-year experience of C-AVSD

Table 8. Factor associated with perioperative death by
multivariate analysis

Variable Odds ratio P value Cr*

Postoperative left AV valve

o 3850 < 0.001 5.90~251.4
regurgitation( > grade 2)

* Confidence interval for odds ratio

Table 9. Factor associated with postoperative left AV valve
regurgitation( > grade 2) by multivariate analysis

Odds ‘ratio P value CI*

Variable

Commissure repair of left

AV valve 6.72 0.02

1.34~33.58

* Confidence interval for odds ratio
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