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| po ndhradé chlopenni protézy se Ize setkat s paravalvularnim leakem. V pfipadé vyznamného paravalvu-
larniho leaku s doprovodnymi symptomy nebo hemolyzou je nutno misto leaku uzavfit. V literature byla
popséana fada operacnich postupl véetné katetrizacnich intervenci i hybridnich metod pro feseni paravalvu-
larniho leaku. Popisujeme minimalné invazivni levou thorakotomii, kterd muaze zajistit uzavér recidivujiciho
paravalvularniho leaku u pacienta, u néhoz se jiz popaté provadéla operace na otevieném srdci.
Pfi této chirurgické metodé se provadi minimalné invazivni levostranna thorakotomie, pfi niz se nasitim kusu
protetického materidlu (bovinniho perikardu nebo umélého materiélu) s pouZitim prolenu vytvofi jakasi
»mini skirt” kolem komeréné dostupné chlopné a chlopen se standardnim zpdsobem umisti do prstence.
Po usazeni chlopné v anulu se provede sutura protetického materidlu kolem celé stény srdecni siné, aniz by
doslo k uzavéru usti plicnich zil. Zda se, Ze tato strategie predstavuje vhodné feSeni nékterych paravavular-
nich leakd v blizkosti vech Zivotné dllezitych struktur. Pfi tomto postupu neni nutno vyvijet tah na rigidni
anulus ani vyuzivat pfilehlou Zivotné dlleZitou tkan v okoli anulu mitralni chlopné. Domnivame se, Ze tato
chirurgickd metoda je prinosné a predstavuje dalsi uzitecnou metodu, kterd by se méla stat soucésti moz-
nych postupt pfi feseni podobnych pFipadu.

© 2016, CKS. Published by Elsevier sp. z 0.0. All rights reserved.

ABSTRACT

Paravalvular leaks still occur following prosthetic valvular replacement. When the paravalvular leaks are sig-
nificant and causing symptoms or hemolysis, they require closure. Numerous operative techniques, including
transcatheter interventions, hybrid approach are described in the literature to treat paravalvular leaks. We
describe a minimally invasive left thoracotomy surgical technique that can secure closure of recurrent mitral
paravalvular leak in a patient undergoing open-heart surgery for the fifth time.

This surgical technique involves the minimally invasive left thoracotomy, sewing a piece of prosthetic mate-
rial (bovine pericardium or synthetic material) to create a mini skirt around the commercially available valve
by using prolene and placing the valve in the annulus in standard manner. After seating the valve in to the
annulus, the prosthetic material is sutured all around in the atrial wall without occluding the pulmonary vein
orifices. This strategy seems to offer a good solution to the clinical problem of some paravalvular leaks that
lie within the vicinity of all vital structures. In this way there is no need to pull rigid annulus or incorporate
adjacent vital tissue around the mitral annulus. We believe, this surgical technique is beneficial and repre-
sents an additional useful strategy for the surgeon’s armamentarium.
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Introduction

Despite, improvement in valve designs and refinement of
surgical techniques, paravalvular leaks still occur. A poor
surgical technique, annular calcification, and endocardi-
tis have been implicated as risk factors for the develop-
ment of paravalvular leaks [1]. Indications for the closure
of paravalvular leaks include symptomatic heart failure
and hemolytic anemia [1]. Surgical repair of the paraval-
vular leak is associated with a better long-term survival
when compared to conservative therapy [2]. The choice
of operation involves repair of the leak or re-replacement
of the valve and depends on the surgical findings related
to the etiology, condition of the native mitral annulus,
location and size of the leak, and surgical exposure [3].
Either repair of the leak or re-replacement of the valve
poses a technical challenge as failure rates could be up to
35% [3]. Many surgical techniques have been described
earlier to treat mitral paravalvular leaks, including direct
suturing, use of patches, and incorporation of healthy full
thickness autologous tissue [3,4] and use of prosthetic
materials around the prosthetic valve [5].

Clinical case

A 67-year-old man with a history of recent mitral val-
ve replacement fourth time was admitted with decom-
pensated heart failure, hemolytic anemia requiring blo-
od transfusions and renal failure. He also had a history
of type Il diabetes mellitus, hypertension, and ischemic
heart disease. Laboratory tests showed hemoglobin 8.7
g/dl (normal range, 14-18 g/dl), white blood cell count
22.94 K/ul (normal range, 4.8-10.8 K/pl), creatinine
2.81 mg/dl (normal range, 0.67-1.17 mg/dl), and lacta-
te dehydrogenase 5133 U/l (normal range, 230-480 U/I).
Transesophageal echocardiography revealed significant
mitral paravalvular leak (Fig. 1). He was referred to our
department for surgical operation after failed conserva-
tive management. His previous cardiac operations include
mitral valve replacement (MVR) with the mechanical val-
ve and vein graft to the obtuse marginal coronary artery
by midline sternotomy for ischemic mitral regurgitation
and single vessel coronary artery disease respectively. Ten
years later he had MVR with the mechanical valve for sig-
nificant paravalvular leaks and aortic valve replacement
(AVR) with the mechanical valve for severe aortic insu-
fficiency by a redo midline sternotomy. A year later he
had redo MVR (Bioprosthetic) for significant paravalvular
leaks by a redo midline sternotomy and two years later he
underwent redo MVR (Bioprosthetic) for significant mit-
ral paravalvular leaks by a right thoracotomy.

Operative technique

We approached the mitral valve as described by Saunders
et al. [6]. The patient was placed in right lateral decu-
bitus position and used One-Lung ventilation technique.
Transesophageal echocardiography (TEE) was performed
to assess the leak. A left posterolateral mini-thoracotomy
incision 8 cm was made in the sixth intercostal space, and

Fig. 1 - Preoperative transesophageal echocardiography showing
a significant mitral paravalvular leak.

Fig. 2 - Left posterior mini thoracotomy with direct descending aor-
tic cannulation. Figure courtesy of Saunders et al. [6].

Fig. 3 - Mini skirt. Bovine pericardium is fashioned as a skirt and
sewn to the sewing ring of the mitral prosthesis by using prolene
suture. Standard annular valve sutures are then taken through the
sewing ring. (Medtronic Mosaic porcine tissue valve is shown).
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Minimally invasive left thoracotomy and prosthetic valve mini skirt

Fig. 4 - The valve is seated, and then skirt is sewn to the left atrium
with prolene suture.

Post operative TTEin 2
months showing no
paravalular leak.

Fig. 5 - Postoperative transthoracic echocardiography at 2 months
showing no mitral paravalvular leak.

the lung was retracted inferiorly to expose the heart. Fig.
2 shows the incision and typical exposure of the descen-
ding aorta for direct cannulation. Direct descending aor-
tic arterial cannulation Edwards 20 French soft flow (Ed-
ward Life Sciences, Irvine, CA 92614) was used. Femoral
venous cannulation by long venous (Estech Rapid Flow,
Estech, San Ramon, CA 94583) with vacuum-assisted ve-
nous drainage was used. The pericardium was opened
posterior to the phrenic nerve and retracted with retenti-
on sutures, and native myocardium perfused by cold fib-
rillation (22-25 °C). The left atrium was opened along the
base of the left atrial appendage. Intra-atrial retractors
were positioned by using a self-retaining retractor, pro-
viding exposure of the mitral valve operative field was
flooded with CO,. All the options to seal the paravalvu-
lar leaks were reviewed and we decided to replace the
valve. The previous prosthetic valve was removed with

by extreme gentle manner by removing all the sutures.
The mitral annulus was defined and standard pledged 2-0
Ethibond Excel (Ethicon, Inc., Somerville NJ 08876) placed
all around the annulus in interrupted manner. As our pa-
tient had rigid mitral annulus, all the surgical techniques
described before to prevent paravalvular leaks found to
be not suitable. We tailored and sworn a bovine pericar-
dium (Vascu-Guard, Synovis, Life Technologies, St. Paul,
MN 55114) as a skirt around the sewing ring of the new
porcine 27 mm valve (Mosaic Bioprosthesis, Minneapolis,
MN 55432) by using 4-0 Prolene suture (Ethicon, Inc., So-
merville, NJ). Annular sutures are then placed in a typical
fashion through the sewing ring (Fig. 3) and the valve
is seated. A running suture then can be used to sew the
free edge of the skirt to the left atrium with a care not to
occlude the pulmonary vein orifices (Fig. 4). After the mi-
tral procedure, the left atrium was closed in 2 layers with
3-0 Prolene sutures (Ethicon, Inc., Somerville, NJ). Deai-
ring was achieved through a transvalvular vent placed
through the atriotomy and optionally via a needle placed
in the left ventricular apex. Valvular function, myocardial
performance, and intracardiac deairing were monitored
with TEE. Post-operative follow-up echocardiogram at
two months revealed no paravalvular leak (Fig. 5).

Discussion

Prosthetic valve replacement is associated with an ongo-
ing long-term morbidity and mortality, irrespective of the
etiology. Requirement for anticoagulation, paravalvular
leaks, valve thrombosis, embolism, structural degenera-
tion, pannus formation, and endocarditis are all continu-
ous hazards that may need intervention even many years
after the initial operation [2]. Reoperation for paravalvu-
lar leakage after MVR is usually indicated in symptoma-
tic patients with large leaks and in those requiring blo-
od transfusions for persisting hemolysis. Either repair of
the leak or re-replacement of the valve poses a technical
challenge as failure rates could be up to 35% [3]. Many
surgical techniques have been described earlier to treat
mitral paravalvular leaks, including direct suturing, use
of patches, and incorporation of healthy full thickness
autologous tissue [3,4] and use of prosthetic materi-
als around the prosthetic valve [5]. We present here an
additional effective surgical technique a surgeon could
use in recurrent re-operative situation in mitral position,
which involves the minimally invasive left thoracotomy,
sewing a piece of prosthetic material (bovine pericardium
or synthetic material) to create a mini skirt around the co-
mmercially available valve by using prolene and placing
the valve in the annulus in standard manner. After sea-
ting the valve in to the annulus, the prosthetic material
sutured all around in the atrial wall without occluding
the pulmonary vein orifices [5]. This simple strategy seems
to offer a good solution to the clinical problem of some
paravalvular leaks that lie within the vicinity of all vital
structure. In this way there is no need to pull rigid annu-
lus or incorporate adjacent vital tissue around the mitral
annulus. We believe, this surgical technique is beneficial
and represents an additional useful strategy for the sur-
geon’s armamentarium.
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