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Preoperative transesophageal echocardiogram
showing severe LAVVR and RAVVR.

CENTRAL MESSAGE

This report describes a set of
techniques to optimize out-
comes for repairs of complex
atrioventricular valve defects in
infants.

See Commentary on page 175.
VIDEO 1. Video displaying the key techniques in a complex partial AVC

repair in an infant with double orifice LAVV and significantly restricted

RAVV: (1) bridging leaflet division; (2) LAVV leaflet patch augmentation

with leaflet-to-leaflet apposition and commisuroplasty; and (3) RAVV sub-

valvular mobilization and chordal division. Video available at: https://

www.jtcvs.org/article/S2666-2507(21)00314-X/fulltext.
Video clip is available online.

Repairing complex partial atrioventricular canal (AVC) de-
fects is challenging, particularly in infants and patients with
double-orifice atrioventricular (AV) valves.1,2 We report a
repair in a 6-week-old infant with partial AVC defect,
severely regurgitant double-orifice left atrioventricular
valve (LAVV), severely regurgitant Ebstenoid right atrio-
ventricular valve (RAVV) with significant restriction of
leaflet components, and atrial arrythmias (Video 1).

CLINICAL SUMMARY
An early-term 2.6-kg male infant with the described anat-

omy (Figure 1, Videos 2 and 3) was hospitalized for heart
failure and inadequate oral intake. Preoperative echocardio-
gram showed left ventricular (LV) volume z scores of –2.50
in diastole and –4.20 in systole.

Through right atriotomy, the redundant right atrial wall
was excised. The superior bridging leaflet (SBL) and infe-
rior bridging leaflet (IBL) were apportioned. LAVV double
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orifices and leaflets were assessed. Although no valve tissue
was found in the left ventricular outflow tract (LVOT) on
preoperative imaging, the LVOT was assessed for tissue
that could cause obstruction. Examination showed a defi-
cient leaflet that would not produce a competent LAVV
without stenosis. Therefore, patch augmentation was
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FIGURE 1. Preoperative transesophageal echocardiogram showing initial anatomy, with right-dominant unbalanced partial AVC defect, smallish left

ventricle, and severe LAVVR and RAVVR. RV, Right ventricle; LV, left ventricle; LAVVR, left atrioventricular valve regurgitation; RAVVR, right atrioventric-

ular valve regurgitation.

Congenital: Atrioventricular Septal Defect: Case Report
chosen to augment the leaflet’s surface, using fresh autolo-
gous pericardium at the leaflet base as previously
described.3 To enable this, the IBL was divided, allowing
additional leaflet mobilization. The SBL was incised, and
abnormal chords were divided, ensuring the LVOT was
clear. The LAVV was sized with a Hegar dilator, aiming
for one size less than expected valve size. A fresh autolo-
gous patch bridged the gap between the SBL and IBL. We
were satisfied with the LAVV orifice size. The cleft was
approximated. Papillary muscle mobilization under both or-
ifices improved leaflet coaptation. Posterior suture annulo-
plasty of the accessory orifice was performed. Both
LAVV orifices were tested and found competent. Another
autologous pericardial patch was used to close the primum
defect.

RAVV was assessed and found to be Ebstenoid without
apical displacement. Extensive delamination of RAVV
from septal muscle improved restricted leaflet movement.
All chordal attachments except primary chordae were
VIDEO 2. Postoperative transesophageal echo clip, apical view. Video

available at: https://www.jtcvs.org/article/S2666-2507(21)00314-X/full-

text.
divided. A 5-0 pledgeted ETHIBOND suture approximated
papillary muscles, improving leaflet apposition. No formal
leaflet rotation was performed due to poor leaflet quality.
RAVV was competent.
Cut-and-sew isthmus ablation was performed with an

incision from the inferior vena cava to RAVV. The right cor-
onary artery was carefully avoided when crossing the AV
groove. Cut-and-sew was chosen due to greater accuracy
than cryoablation, which may freeze a substantial portion
of heart in a 3-kg baby. Left atrial (LA) line placement al-
lowed postoperative monitoring. Bypass was discontinued
with good hemodynamics, but LA pressure was elevated
at 17 mm Hg, and echocardiography showed moderate
regurgitation of the LAVV anterolateral orifice. Bypass
was reinitiated, posterior suture annuloplasty was per-
formed on the main LAVV, and an extra cleft approximation
suture was added. After weaning bypass, LA pressure was 6
to 8 mm Hg. and echocardiography showed mild LAVV
regurgitation.
VIDEO 3. Postoperative transesophageal echo clip, short-axis view.

Video available at: https://www.jtcvs.org/article/S2666-2507(21)00314-

X/fulltext.
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FIGURE 2. Postoperative transesophageal echocardiogram showing mild LAVVR and moderate RAVVR. LAVVR, Left atrioventricular valve regurgita-

tion; RAVVR, right atrioventricular valve regurgitation.

Congenital: Atrioventricular Septal Defect: Case Report
The patient was extubated on postoperative day 8 and dis-
charged home on room air 1 month postoperatively. Postop-
erative echocardiogram demonstrated mild LAVV
regurgitation and moderate RAVV regurgitation
(Figure 2). At 4 months, he is 4.72 kg with stable echocar-
diogram findings.

The institutional review board or equivalent ethics com-
mittee of the Cleveland Clinic did not approve this study, as
review is not required for single case reports in which per-
sonal health information is not included. The subject(s) pro-
vided informed written consent for the publication of the
study data.
DISCUSSION
AVC defect repair is technically challenging in the

setting of severely regurgitant double-orifice LAVV, in-
fancy, and some degree of unbalance with LV hypoplasia.
While pulmonary artery banding is an option for some un-
balanced partial AVC defects, its risk of worsening AVV
regurgitation in patients like ours outweighs its benefits.
Among patients undergoing partial and transitional AVC
defect repairs, 19.2% require LAVV reoperation within
10 years,2 due primarily to LAVV regurgitation through
the zone of apposition. Among patients with double-
orifice LAVV, up to 33% require reoperation, chiefly for
LAVV regurgitation.4

Our report demonstrates additional techniques for ac-
complishing complex AV valve repair in small infants
with the described anatomy who may be unsuitable for
single-ventricle repair or pulmonary artery banding. Tech-
niques used include (1) division of IBL and SBL, despite
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the absence of a ventricular septal defect, to allow identifi-
cation of all abnormal leaflet attachments, particularly in
the setting of a borderline LV with small LVOT to mitigate
LVOT obstruction; (2) fresh autologous pericardial leaflet
augmentation instead of direct leaflet approximation; (3)
commisuroplasty for double orifice LAVV—rather than
obliteration of the smaller orifice—to prevent valvular
incompetence; (4) division of all valvular attachments
except primary chordae to improve mobility of restricted
RAVV leaflets; (5) approximation of RAVV papillary
muscles with pledgeted suture to improve leaflet coapta-
tion; and (6) LA line placement for postoperative moni-
toring. Postoperative care should involve avoiding
hypertension, volume loading the heart, and early wean-
ing to extubation.
CONCLUSIONS
Complex valve repairs with unbalanced partial AVC de-

fects in infants are facilitated by a sequential approach
involving all valvar components.
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