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Abstract: This case report illustrates a patient who underwent supra-annular mechanical aortic valve

replacement then suffered from prosthesis dysfunction, increasing pressure gradient with aortic valve. She

was successfully underwent aortic valve re-replacement, sub-annular pannus removing and aortic annulus

enlargement procedures through combined cardiac incision passing through aortic root, right atrium (RA),

and upper atrial septum. This incision provides optimal visual operative field and simplifies dissection.
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Introduction

Aortic valve reoperation and annulus enlargement in the
patient with previous mitral and aortic valve replacement
is technically challenging. We share a case about this
operation through a combined cardiac incision.

Case presentation

The patient was a 52-year-old female who was admitted in
our center in 2016 with exertional dyspnea and episode of
syncope in recent period. She had undergone mitral and
aortic valve replacements 10 years ago due to rheumatic
heart valve disease. In the previous operation, a bileaflet
mechanical aortic valve, CarboMedics sized 19, was
implanted with supra-annular technique. Anticoagulation
therapy with Warfarin was continuous since first operation,
and the INR value was satisfactorily controlled around
2.5. Physical examination revealed over grade 3/6 ejective
systolic murmurs at aortic auscultation. Transthoracic
echocardiogram confirmed that the mean pressure gradient
across the aortic valve was 56 mmHg, with normal leaflet
motion of aortic prosthesis, and normal function of mitral
prosthesis.
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The preoperative evaluation indicated that the minimal
size of aortic prosthetic valve is 21 mm based on her body
surface area (BSA), to avoid prosthesis patient mismatch
(PPM). The patient was warranted redo aortic valve re-
replacement and annulus enlargement. After separating
the pericardial adhesion, cardiopulmonary bypass was
established by ascending aorta cannulation, superior and
inferior vena cava. Aorta was cross clamped, and the cold
blood cardioplegia solution was delivered through aortic
root. Right atrium (RA) was opened after vena cava snaring.
Atrial septum was opened and left atrial vent was inserted.
An oblique aortotomy on the ascending aorta was made,
and extended downward to merge with incisions of RA and
upper atrial septum. The aortic annulus was then opened
approximately 6-7 mm away from the ostium of right
coronary. The commissure between the non-coronary and
right coronary sinus was hard to be identified, and subaortic
triangular curtain was disappeared. This incision will keep
two sides of the aortic root and the RA wall intact (Figure I).
With a satisfactory visual operative field, the prosthetic
valve and subvalvular area were easy and carefully assessed.
It was found that subvalvular pannus formed circlewise,
which reduced the orifice area but did not limit the motion
of prosthesis leaflets. The sewing ring and the banding
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Figure 1 Illustrative diagram of the incision.

Figure 2 Aortic root and valve was optimal exposed with extended

aortotomy combined with atriotomy.

structure of the mechanical prostheses were cut down
thoroughly, so that the housing of the valve was easily taken
out by pulling with a tonsil clamp. The circumferential
pannus on the inflow side was formed with an orifice about
10 mm, which obstructed the left ventricular outlet (LVOT)
(Figure 2). The pannus was originated the felt pledgets that
placed in the primary operation (Figure 3). The fabric of the
sewing ring and the pannus in the LVOT were completely
removed with #11 blade. The aortic incision was further
extended to the mitral annulus. An autologous pericardial
patch treated with glutaraldehyde was trimmed as the
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Figure 3 Circlewise subvalvular pannus obstructed the left

ventricular outflow.

spindle shape and proper size guided with #21 valve sizer in
place at the aortic position. The aortic annulus was enlarged
with the patch and 4-0 Prolene continuous suturing as
Nick’s technique. To facilitate the supra-annular valve
implantation, multiple mattress sutures with pledget were
inserted in the neo-annulus, which part of the pledgets were
underneath the native annulus, and part on the right side
of the autologous patch. A 21-mm AT aortic mechanical
heart valve was secured and the sutures were tied. The
double arm sutures of enlargement were continuous upward
along the rims of aortic sinus, and merged at ascending
aortic incision to close the aortotomy. Another 4-0 Prolene
was used to close the RA. The heart was de-aired, and aorta
was unclamped. The clamping time was 82 minutes. The
heart re-beated to atrial fibrillation rhythm without electric
defibrillation. The patient was weaned off cardiopulmonary
bypass with stable hemodynamics. Bleeding control was not
difficult and the chest tube drainage in the first day after
completion of surgery is 790 mL. Oral anticoagulation
therapy with Warfarin was taken to maintain INR 2.0 to 3.0.
The postoperative recovery was uneventful. The patient was
discharged to home on postoperative day 7. The patient is
doing well after 3 months follow-up with New York Heart
Association functional class I.

Comments

Prosthetic valve dysfunction is a serious complication after
mechanical valve replacement, which can be classified
to structural valve dysfunction and non-structural valve
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dysfunction. Structural valve dysfunction was only seen
in first-generation mechanical valves (1-3). The incidence
was 0.1-0.24% per patient year (4-6). Non-structural valve
dysfunction is caused by thrombosis, thromboembolism,
endocarditis, pannus formation and paravalvular leak.

Pannus formation is one of the most common causes to
trigger non-structural valve dysfunction. Pannus circlewise
formed under the prosthetic annular could obstruct the
blood flow of outflow tract, thus increased the transvalvular
pressure gradients and lead a series of symptoms. Although
pannus formation had not impacted on the movement of
mechanical valve leaflet in this case, it had significantly
increased the gradience which was warranted reoperation.
Maria-Sinziana Moldovan and the colleagues reported a
patient whose mechanical aortic prosthesis closure was
interfered by sub-annular pannus (7).

In the previous published papers, the epidemiologic
features of pannus formation after aortic valve replacement
were that women have higher risk to grow pannus than
men, and it usually occurred one or two decades after
initial surgery (8,9). Some reported that pannus formation
causing prosthetic aortic valve stenosis occurred mainly in
female patients with a small BSA (10,11). Histologically the
pannus is an overgrowth of fibrous tissue which composed
by myofibroblasts, endothelial cells, chronic inflammatory
cells and an extracellular matrix such as collagen fiber (12).
It may be associated with a healing process of periannular
tissue via the expression of transforming growth factor
beta 1, protein C and protein S (10,13). There is no
exact evidence to prove the relationship between pannus
formation and the location of felt pledget.

Reoperation is the effective and essential treatment to the
patients whose pannus obstruct the left ventricular outflow
tract. The majority of these patients were with small aortic
annulus and received 17 or 19 mm mechanical valves in the
initial procedure. The aortic annulus orifice was further
reduced by subvalvular pannus and secondary hyperplastic
ventricular septum. The annulus enlargement procedure
had to been done concurrently with aortic valve replacement
at the second operation to improve hemodynamics and
long-term survival. The common approaches include Nicks,
Konno and Manouguian techniques. All of these methods
need optimal surgical exposure of aorta root, which is
usually accompanied by tight adhesion with right atrial
appendage and hard to dissect in the second operation.
Massive adherence separation may cause injury of RA,
aorta, and even right coronary artery. In order to avoid
the risky anatomy and make the second procedure simple,
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we here implied the alternative incisions that extend the
oblique aortotomy across the commission of right coronary
cusp and the noncoronary cusp, and simultaneously incise
the partial RA which adhere to the aorta. After the aortic
root has been enlarged sufficiently, a spindle-shaped patch
of autologous or prosthetic material is inserted to the
incision with continuous suture. Comparing to regular
Nick’s procedure, this incision avoid overmuch separation
resulting in excellent root exposure, short operation time,
and less bleeding complication.

In summary, we report this case to remind the cardiac
surgeons to be alert to the pannus formation after
mechanical aortic valve implantation, and provide a new
feasible incision for the aortic root and valve reoperation.
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