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Abstract
Annular abscess is a serious complication of infective endocarditis, which often requires complex surgery and has a very high
post-operative mortality rate. The Konno procedure involves valve annuloplasty for a narrow aortic annulus or left ventricular
outflow tract stenosis in children; it is also performed for various cardiac conditions in adults. Here, we report a case of the
Konno procedure performed in a patient with aortic valve infective endocarditis, with an annular abscess extending into the
interventricular septum (IVS). A 58-year-old man who presented to our hospital with fever was diagnosed with aortic valve
infective endocarditis caused by Streptococcus saccharolyticus. On echocardiography, an annular abscess in the direction of the
IVS was detected, and surgery was planned. The Konno procedure was performed to secure an adequate surgical field and
to debride and reconstruct the cavity created by the interventricular septal abscess. The patient was discharged uneventfully
29 days after surgery.

INTRODUCTION
Annular abscess is a very serious complication of infective endo-
carditis, which often requires complex surgery and has a very
high operative mortality rate of 7.1–36% [1–6]. The Konno pro-
cedure has been performed as an aortic annular enlargement
technique for narrow aortic annulus and left ventricular outflow
tract stenosis in children [7]. There are also several case reports
of it being performed in patients with infective endocarditis
complicated by an aortic annular abscess [8–11]. In this case,
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we performed the Konno procedure in a patient with infective
endocarditis and with an aortic annular abscess extending into
the interventricular septum (IVS).

CASE REPORT
A 58-year-old man with a history of angina pectoris and
diabetes mellitus was admitted to our medical center because of
high-grade fever and progressive cough for 4 weeks. On
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Figure 1: Preoperative TTE (parasternal long-axis view) showing vegetation on

the aortic valve (white arrow) and aortic annular abscess extending to the IVS

(yellow arrows); (A) end-systolic phase; (B) end-diastolic phase; LV, left ventricle;

RV, right ventricle; LA, left atrium; AV, aortic valve; Ao, ascending aorta.

examination, his temperature was 38.5◦C, and a grade 3/6
systolic murmur was audible at the right sternal border in
the second intercostal space. Laboratory findings showed
leukocytosis (white blood cell count (WBC), 18 310 μ/l), high C-
reactive protein (CRP) level (10.8 mg/dl) and a high procalcitonin
level (3.17 ng/ml). Streptococcus saccharolyticus was identified
from two samples of blood cultures. Initial transthoracic
echocardiography (TTE) revealed severe aortic stenosis, with
a mean pressure gradient of 65 mmHg, due to a calcified
bicuspid aortic valve and small vegetation attached to the
aortic valve. Magnetic resonance imaging of the brain revealed
multiple small acute cerebral infarctions. We initially started
intensive intravenous antibiotic therapy (sulbactam/ampicillin:
12 g/day, gentamycin: 120 mg/day) based on the diagnosis of
infective endocarditis complicated by acute cerebral infarctions.
His fever subsided immediately, and the WBC and CRP levels
returned to the normal range. However, repeat TTE revealed an
aortic annular abscess below the right coronary cusp extending
into the IVS (Fig. 1A and B). Therefore, we decided to perform
emergent surgery, including aortic valve replacement and radical
debridement of the aortic annulus and IVS, on Day 34 after
admission.

Following standard median sternotomy, we established car-
diopulmonary bypass (CPB) with ascending aortic cannula and
drainage from the bicaval cannulae. A left ventricular vent tube
was inserted via the right upper pulmonary vein. Under mild
systemic hypothermia (30◦C), the ascending aorta was clamped
and antegrade cold-blood cardioplegia was administered into
the aortic root for cardiac arrest. A longitudinal aortotomy was
performed at the anterior wall of the ascending aorta toward
the left side of the right coronary ostium. The aortic valve was
severely calcified; the bicuspid valve was found to be infected
and was completely resected (Fig. 2A). An aortic annular abscess
under the right coronary cusp and extending into the IVS was
detected. The IVS was dissected by the abscess and formed
a pouch-like giant cavity. We decided to perform the Konno
procedure for extensive debridement of the abscess. Aortotomy
was extended beyond the aortic annulus on the left side of the
right coronary ostium into the IVS to open the abscess cavity
widely, similar to the Konno incision (Fig. 2B). The right ventric-
ular outflow tract was then opened toward the proximal end
of the aortotomy, and radical debridement of the abscess was
performed (Fig. 2B). The bottom half of the Dacron patch (C.R.
Bard, Haverhill, PA), trimmed into the shape of the foliage, was
sutured to the incised and debrided IVS using 4-0 polypropylene
mattress sutures with felt-pledgets (Fig. 3A and B). A St. Jude
Medical 27-mm mechanical valve (St. Jude Medical, St. Paul, MN)
was implanted in the reconstructed aortic annulus (Fig. 3C). The
top half of the Dacron patch was used to close the aortotomy. The
right ventricular outflow tract was closed and enlarged using

Figure 2: Intraoperative photographs; (A) a severely calcified and infected aortic

valve was resected; (B) aortic annular abscess (asterisk) extending to the IVS

(yellow arrow) was opened widely by Konno incision.

Figure 3: Intraoperative photographs; (A) bottom half of the Dacron patch

trimmed into the shape of foliage was sutured to the debrided IVS using 4-0

polypropylene mattress sutures with feft-pledgets; (B) aortic annulus and IVS

were reconstructed by the Dacron patch; (C) a St. Jude Medical 27-mm mechanical

valve was implanted in the reconstructed aortic annulus.

another Dacron patch using a 4-0 polypropylene continuous
suture. Weaning from CPB with a low amount of catecholamines
was uneventful. Operation time, CPB time and aortic cross-clamp
time were 427, 322 and 262 min, respectively. Tissue cultures
of the resected valve and IVS were negative. We continued
intravenous antibiotic treatment for 4 weeks after surgery. The
patient’s post-operative course was uneventful, except for a
complete right bundle branch block, and he was discharged
29 days after surgery. Four years later, the patient was asymp-
tomatic and led a normal daily life. The latest post-operative
echocardiography demonstrated normal left ventricular systolic
function and no recurrence of endocarditis.

DISCUSSION
The incidence of valve annular abscess in infective endocarditis
is reported to be 9.8–39% [1–6]. It is more common in the aortic
valve than in the mitral valve [1–6]. It is a very serious complica-
tion that requires complex surgery, and the post-operative mor-
tality rate remains high at 7.3–36% [1–6]. The principle of surgical
treatment for infective endocarditis with valve annular abscess
is radical debridement of the infected tissue and reconstruction
of the defective annulus followed by valve replacement [4–6]. If
the lesion is limited, patch reconstruction and valve replacement
might be the surgical option, but if the lesion is extensive, more
complex surgical techniques, such as aortic root replacement,
might be required [4].

If the annular abscess extends further into the surrounding
tissue, it might result in an interventricular fistula, pseudoa-
neurysm or ventricular-aortic discontinuity [1, 4]. David et al.
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reported that 16% of annular abscesses extended into the IVS;
however, it is unclear what surgical techniques were used [5].
If the IVS abscess is confined to a shallow area, the surgical
field might be adequate for debridement and patch reconstruc-
tion. However, if the IVS abscess extends deeply toward the
left ventricular apex, radical debridement might be difficult. In
such cases, the Konno procedure can be performed to ensure an
adequate surgical field and radical debridement.

No difference has been reported in the recurrence rate of
post-operative infective endocarditis between prostheses using
mechanical or biological valves [4, 6]. The recurrence is thought
to be related to the surgeon’s skill to recognize and resect all the
infected tissue rather than the type of prosthetic valve used [5, 6].
However, the use of homografts reduces post-operative mortality
[12], whereas the availability of homografts is less in Japan.
We selected a mechanical valve considering the patient’s age
because radical debridement of the infected tissue was possible
with the Konno procedure.

Complications of the Konno procedure include prolonged
duration of surgery due to the complexity of the procedure
and heart failure due to decreased movement of the ventricular
septum in the long term. In some cases, an atrioventricular block
might occur, and pacemaker implantation might be required.
In this case, there was no recurrence of infection at the 4-year
follow-up, and echocardiography showed normal left ventricular
systolic function; however, careful follow-up is necessary.

CONCLUSION
We encountered a rare case of aortic valve infective endocarditis
with an annular abscess extending into the IVS. The Konno
procedure was considered a suitable technique for this condition
because it provides a good surgical field and allows radical
debridement of the IVS abscess cavity.
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