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REPAIR OF COMPLETE ATRIOVENTRICULAR
SEPTAL DEFECT: WHAT ARE THE RISK
FACTORS FOR ITS FAILURE?

Running Title: Left Atrioventricular valve Function.

By
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ABSTRACT

Objective : To assess the function
of the left atrioventricular valve
(LAVV) following surgical repair of
complete atrioventricular septal defect
(CAVSD) and find out the possible
risk factors for development of left
atrioventricular valve regurgitation
(LAVVR).

Methods : Over a ten-year period,
105 patients with the diagnosis of
CAVSD underwent surgical repair us-
ing the two-patch technique at our in-
stitution. According to our inclusion
criteria, only 97 patients were includ-
ed in this study. Patients were evalu-
ated preoperatively by full history tak-
ing, physical examination and 2-D
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echo-Doppler evaluation. Intraopera-
tive transesophageal echocardiogra-
phy was performed in all patients.

Results : The included 51 boys
and 46 girls. Age ranged from 70 to
517 days (mean of 182 + 10.5). Body
weight ranged from 3.8 to 8.2
Kg. (mean of 4.6 + 0.15). Down's
syndrome was present in 71 patients.
Associated cardiac defects were
present in 51 patients. Sixty-six
patients had Rastelli type A, 6 had
type B, and 25 had type C. The LAVV
cleft was completely closed in 50,
partially closed in 21 and left without
closure in 26 patient. Additional
annuloplasty was done in 13 patients.
At discharge, the degree of LAVV
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excluded; one hospital death, three
late deaths and four lost from com-
plete follow up. The remaining 97 pa-
tients constitute the patient population
for this study. This series is limited to
include only those with the complete
form of the defect (i.e. common atrio-
ventricular valve and a non-restrictive
ventricular septal defect). Excluded
from the study are patients with partial
defect, transitional defect, those with
associated tetralogy of Fallot, and the
unbalanced forms of the defect for
which the patient went on to single
ventricle pathway. None of our pa-
tients had a previous pulmonary ar-
tery banding. Also, excluded from the
study are patients who did not have
intra-operative trans-esophageal
echo-cardiography (TEE).

Preoperative evaluation included
complete history taking and physical
examination, full 2-D colored echo-
Doppler study. Cardiac catheteriza-
tion was done in 36 patients to evalu-
ate the pulmonary vascular resis-
tance. All patients had intraoperative,
pre, and post-repair TEE study to
evaluate the left atrioventricular valve
(LAVV) function and assess the ade-
quacy of the repair.

Operative Technique: All patients

were operated upon by the same
surgical team. After aortic and direct
bicaval cannulation, cardiopulmonary
bypass was instituted and the heart
was arrested using antegrade cold
blood cardioplegia. Through a right at-
riotomy, the intracardiac anatomy was
studied carefully to define the ventric-
ular and the atrial components of the
defect as well as the morphology and
the pattern of chordal attachment of
superior and the inferior bridging leaf-
lets. The ventricular septum was
examined for additional ventricular
septal defects. Both ventricles were
visually inspected to make sure that
they are of adequate size. The right
and the left ventricular outflow tracts
were examined to rule out obstruc-
tion. The opposing points of the
components of the mitral valve
were determined by injection of cold
saline into the ventricular cavity and
were marked 6-0 prolene sutures.
Detailed and unhurried assessment
of these anatomical aspects has a
positive impact on the surgical
outcome, and also helps minimizing
the risk of postoperative LAVVR. The
ventricular component of the defect
was closed using a glutaraldehyde-
treated patch of autologous pericardi-
um. This was sutured to the right side
of the septum using 5-0 Tycron pled-
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Postoperatively, patients were
cared for in a pediatric cardiac inten-
sive care unit. Before discharge, a
pre-discharge full trans-thoracic 2-D
colored echo-Doppler evaluation of
the heart was obtained.

Postoperatively patients were fol-
lowed up regularly at 6 to 12 months
intervals at the outpatient clinic of the
department of pediatric cardiology. At
each visit, full history taking and com-
plete medical examination of each pa-
tient was done. Echo-Doppler study
was performed to evaluate the heart
with special attention to the function
of the LAVV. The Hospital files were
obtained and preoperative, intraoper-
ative and postoperative data were re-
trieved for analysis.

Statistical analysis : For statistical
analysis the measured values were
expressed as range (minimum, maxi-
mum), mean and the standard devia-
tion of the mean (SD). Univariate
analysis was used to identify the risk
factor for failure of the LAVV. The
possible risk factors studied included,
age, gender, weight, Down's syn-
drome, preoperative pulmonary hy-
pertension, associated cardiac de-
fects, degree of pre-repair LAVV
regurgitation, Rastelli type, cleft clo-

sure, and the degree of pre-discharge
LAVV regurgitation. Freedom from re-
intervention for LAAV regurgitation
was analyzed using Kaplan-Meier
curves and expressed with the 95%
confidence limits.

RESULTS
Patient population: Ninety-seven
patients were included in this study.
Fifty-one were males (53%) and 46
were females (47%). Age ranged from
70 to-517 days (mean of 182 + 10.5).
Body weight ranged from 3.8 to 8.2

Kg. (mean of 4.6 £ 0.15).

Down's syndrome was present in
71 patients (73%). Associated cardiac
defects were present in 51 patients
(53%) {Table 1}.

Mean pulmonary vascular resis-
tance in 36 patients who had cardiac
catheterization was 6 + 0.4 Woods
units (range 2 to 11), which came
down with hyperoxygenation to a
mean of 2 + 0.2 (range 0.5 to 6). As
determined intraoperatively by the
surgeon; 66 patients (68%) had Ras-
telli type A, 6 (6%) had type B, and 25
(26%) had type C. The intraoperative
pre-repair degree of the LAVV regur-
gitation was none in 60 (62%), mild in
22 (23%), moderate in 11 (11%) and
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Table 1: Associated cardiac defects in 51 patients.

Associated lesion Number
Secundum ASD or PFO 15
PDA 20
Both ASD and PDA 14

Additional MVSD

rJ

Total 51(53%)

ASD = Atrial septal defect, PFO = Patent foramen ovale, PDA-= Patent ductus

rE No B Mild O Moderate O Severe l

Number of Patients

iy .

ORpre-rep. ORpost-rep.  Discharge Follow up

Figure 1 : Degree of the left atrioventricular valve regurgitation at various stages.
OR pre-rep. = intraoperative pre-repair, OR post-rep. = intraoperative post-repair.
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CAVSD in 1954 (17), a variety of sur-
gical technigues have been used for
repair of this anomaly with the major
aim of improving late outcome in
terms of LAVV function. The single
patch technique, first introduced by
Rastelli and associates at Mayo clinic,
including violating the integrity of the
bridging leaflets by dividing them, ini-
tially dominates (1, 18, 19). A gradual
transition to the two-patch technique
gradually happened since it was first
introduced by Trusler in 1971(20) with
the assumption that it has a superior
results regarding the function of the
LAVV as it does not violate the valve
integrity and support the leaflets as it
get sandwiched between the two
patches creating an atrioventricular
annulus for both the newly created left
and right atrioventricular valves (2, 3,
5, 10). Others continued on using the
single patch technique (7). Careful re-
view of the reported results with both
techniques fails to definitively docu-
ment the superiority of one technique
over the other. We have been using
the two-patch technique and have no
experience with the single-patch one.
We also believe that the use of either
technique is just a matter of the sur-
geon preference and experience. Re-
cently there has been an interest in
revival of the old technique of Lillehei

in repairing CAVSD with direct attach-
ment of the common AVV to the crest
of the ventricular septum without in-
corporating a patch. Two recent re-
ports have shown good outcome in a
small series (21, 22). Others have
used an intermediate approach by us-
ing a smaller patch to close the ven-
tricular septal component of the lesion
(9). Because of the fact that an abnor-
mal structural of the AVV is an inte-
gral component of this malformation,
there is an inherent problem in retain-
ing the competence of the valve even
after complete repair (3).

Regardless to the technique used,
the issue regarding the management
of the cleft of the septal leaflet of the
LAVV valve is not solved yet. Com-
plete closure (the bifoliate approach),
partial closure, and leaving the cleft
opened (the trifoliate approach) have
all been tried with variable conflicting
results regarding the long-term func-
tion of the LAVV. Good results have
been reported with bifoliate approach
(7, 8, 10, 11, 16). On the other hand,
trifoliate approach has been reported
to have good long-term results.
Authors who support this approach
believe that it avoids aggressive ma-
nipulation of the LAVV. It also, ac-
cording to their believes, preserve the
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cant problem following successful sur-
gical repair of CAVSD. The incidence
has not improved, and better tech-
niques to reduce or hopefully elimi-
nate this problem are needed. It is an
inherent problem to this unique cardi-
ac defect regardless to the surgical
approach used probably because of
the congenitally deformed valve struc-
ture. We identified (so and so) as risk
factors for reoperation for LAVVR.
Based on our study we recommend
repair of CAVSD at early age. We
prefer the two-patch technique with-
out division of the bridging leaflets.
We also recommend complete clo-
sure (bicuspidization) of the LAVV
cleft whenever possible unless LAVV
stenosis is a real concern. Routine
use of intraoperative TEE is very valu-
able in assessing the adequacy of the
repair. Intraoperative post-repair
LAVVR more than mild should not be
accepted and is an indication to go
back on pump for additional repair.
Our experience, however, indicates
that reoperation for late LAVVR can
be done with low risk and excellent
results. Most of these valves can be
repaired.Valve replacement is rarely
needed.
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