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CASE REPORTS

Atrioventricular groove disruption after aortic valve
replacement
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ABSTRACT

Atrioventricular groove (AVG) disruption is a fatal complication after mitral valve surgery with high mortality. Here we present a
case of aortic valve replacement complicated with AVG disruption.
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1. INTRODUCTION
Atrioventricular groove (AVG) disruption can be a fatal com-
plication following cardiac surgery. It usually occurs after
mitral valve replacement or repair.[1, 2] One case report of
AVG disruption following off pump coronary artery bypass
graft was reported in literature.[3] AVG tear after isolated
aortic valve replacement has not been reported before. We
experienced AVG disruption following tissue aortic valve
replacement.

2. CASE REPORT
A 70-year-old male was referred for elective aortic valve re-
placement and coronary artery bypass graft. His past medical
history revealed Hodgkin’s lymphoma treated with chemo
radiotherapy and squamous cell carcinoma of anus T3N3 M1
treated with chemo radiotherapy. He was cleared from all
cancer at the time of surgery. Transthoracic Echocardiog-
raphy revealed severe aortic stenosis with aortic valve area
0.4 cm2 and mean pressure gradient 60 mm of Hg, mild
mitral stenosis, left ventricular hypertrophy with good left
ventricle (LV) systolic function and dilated left atrium

(51 mm). Coronary angiography showed severe stenosis
in left anterior descending (LAD) artery and right coronary
artery. The patient was put on cardiopulmonary bypass ma-
chine by routine cannulation - arterial cannulation was done
in ascending thoracic aorta, venous cannulation on right atrial
appendage, aortic root vent cannulaion for root vent and an-
tegrade cardioplegia, pulmonary artery vent for venting the
cardiac chambers. During surgery, heavily calcified aortic
leaflets and aortic annulus were identified. Meticulous de-
bridement of calcified annulus was carried out. Mid LAD
was grafted with pedicle left internal mammary artery and
right coronary artery was grafted with long saphenous vein
conduit. Twenty-one square milimeter Hancock modified ori-
fice biological valve was implanted in supra-annular position
using interrupted pledgeted sutures. The deairing was done
meticulously by blowing the lungs and filling the heart be-
fore tying the aortomy closure. The patient came off bypass
with minimal inotropic support. He was safely transferred
to intensive therapeutic unit (ITU). First two post-operative
hours were uneventful. In third postoperative hour, the chest
drain dumped 500 ml of fresh blood with decreasing blood
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pressure and increased demand for ionotropes. He was taken
back to theatre for reexploration. A large amount of fresh
blood and clot were found in the chest cavity. All surgical
sites were intact including aortic suture line. A bleeding
point was identified at the posterior-lateral wall of the ven-
tricle at the base of left atrial appendage suggesting AVG
disruption. Cardiopulmonary bypass was re-established with
antegrade cardioplegia. The aorta was reopened and valve
was noted to seat well. Implanted valve was removed. Bleed-
ing was tracking through the junction of right coronary and
left coronary commissures. Several pledgeted stitches were
tried through external approach without success due to heav-
ily calcified annulus and friable myocardium. At that stage,
aorta was transected to explore the aortic root with an inten-
tion to repair internally. The annulus was heavily calcified
without any supporting tissue for holding the stitches. This
procedure was abandoned and the patient was declared dead
on table.

3. DISCUSSION
AVG disruption after cardiac surgery is a catastrophic com-
plication with high mortality rate ranging from 50%-75%.[1]

The incidence of atrioventricular tear following aortic valve
replacement, was not reported in the literature. Mediaratta
et al has reported two cases of catastrophic bleeding after
aortic valve replacement at the same anatomical area as we
experienced but they mention the title as “aortoventricular
bleeding”.[4] Several other case reports are also named as
“aortoventricular disruption”.[5]

The contributing factors for atrioventricular tear include ex-
tensive debridement of heavily calcified mitral annulus, my-
ocardial infraction, cardiomyopathy, advanced age. Incipient
or spontaneous AVG disruption occurs during manipulation
of the heart during cardiac surgery.[3] These lead to increased
left atrial pressure and volume. The tension is transmitted
to vulnerable AVG resulting in tear.[6] Another cause for
AVG disruption is overzealous use of ionotropes leading to
potential stress in susceptible myocardium.[3]

AVG is a fibrocollagenous structure and weakened transi-
tional between atrium and ventricle, only conduction zone
provides muscular continuity.[7] Mechanism of disruption to
AVG in every case is difficult to identify due to its anatomical
position. The bleeding point may not be the injured or perfo-
rated site. The precise location site of disruption is difficult
to determine and bleeding tracks down externally in the most
dependent site.

Several techniques have been described in the literature for
repairing the AVG tear including ex-situ repair and autotrans-
plantation.[8, 9] Firm atrioventricular continuity is obligatory
to withstand the ventricular activity. The crucial requirement
for successful repair is presence of healthy myocardium. In
our case, repair was impossible due to calcified annulus and
distorted myocardium. Previous chemo radiotherapy might
have contributed to the extensive annular calcification. Some
sutures of left and right coronary annulus area might have
gone through the fragile ventricular myocardium leading
to this complication. It is worth to note that we did not
find the bleeding during deairing process and coming off
bypass. This complication could happen while large dose
of inotropic agents were used in postoperative period to re-
store haemodynamic stability. The liable AVG could not bear
this abrupt force of myocardial contractility. We could not
consider transcatheter aortic valve implantation (TAVI) for
aortic valve replacement and percutaneous intervention for
coronary arteries, as patient preferred conventional surgery.

4. CONCLUSIONS

AVG disruption is rare complication after aortic valve re-
placement. Judicious dissection of calcified annulus and
cautious use of ionotropic agents can prevent this disastrous
complication. Presence of healthy tissues is mandatory to
hold the stitches for competent repair.
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