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Abstract Case Report |

The correction of tricuspid regurgitation following left-sided valvular surgery is of paramount importance. If
valve leaflet lesions are also present, it poses a therapeutic challenge. In this article, we report the case of a
patient who underwent tricuspid valve repair using bovine pericardium to address severe tricuspid valve
regurgitation following two left-sided valve surgeries. This case demonstrates that bovine pericardium allows
a wider selection of repair options in tricuspid surgery.
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INTRODUCTION

Tricuspid regurgitation (TR) poses a significant
public health challenge, with a prevalence of moderate to
severe tricuspid valve regurgitation reaching as high as
0.55% [1]. Additionally, the incidence of long-term
significant TR following left-sided valve surgery (LSVS)
is estimated to be around 27% [2], Tricuspid valve (TV)
surgery consists mainly in treating valve incompetence
by suture annuloplasty or implantation of prosthetic
rings.

When compared to valve replacement, repairing
the tricuspid valve offers notable advantages due to its
slower blood flow rate, reducing the risk of thrombosis
associated with mechanical valves and minimizing the
need for intense, long-term anticoagulation therapy.
However, the durability of bioprosthetic valves in the
tricuspid position is often suboptimal.

Synthetic materials, while strong and durable,
have limitations in terms of flexibility and
biocompatibility, and can eventually trigger fibrotic
reactions, particularly in intracardiac applications. In
recent years, pericardial tissue, whether autologous or
heterologous, has gained popularity in both adult and
congenital cardiac surgeries for repairing various intra-
and extracardiac defects [3, 4].

Thus, this article reports the case of a patient
who underwent Tricuspid valve repair with bovine
pericardium for severe tricuspid valve regurgitation after
left-side valve surgery (LSVS).

CASE REPORT
Patient information

Mrs. Y. L. 58-year-old women with
cardiovascular risk factors including age and menopause,
has a medical history of mitral valve replacement in 2000
for mitral stenosis, and aortic valve replacement
combined with tricuspid valve repair using aring in 2011
for aortic stenosis and tricuspid regurgitation. She was
diagnosed with dyspnea stages Il and 111 of the NYHA.

Preoperative findings

During clinical examination, Mrs. Y. L. was
conscious, well-oriented in time and space, with a
general condition corresponding to stage 2 of the WHO
Performance Status. Cardiovascular examination
revealed irregular heart sounds as well as a systolic
murmur in the tricuspid area. Peripheral pulses were
perceived symmetrically, without signs of right-sided
heart failure such as lower limb edema, hepatomegaly, or
jugular vein distention. Auscultation of the lungs
revealed normal vesicular breath sounds in both
pulmonary fields without rales.
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The electrocardiogram (ECG) showed atrial
fibrillation with a heart rate of 88 beats per minute (Fig
1). Transthoracic echocardiography (TTE) confirmed
significant tricuspid regurgitation, along with a non-
dilated left ventricle with good function (ejection
fraction of 60%) and well-functioning aortic and mitral
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prostheses without stenosis or paravalvular leak, the right
ventricle (RV) is dilated with a basal diameter of 49 mm
and limited systolic function, indicated by an S wave of
9 cm/s and a TAPSE of 18 mm. The tricuspid annulus is
also dilated, measuring 42 mm (Fig 2).
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Preoperative TTE
showing double jet
tricuspid regurgitation.
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The ECG shows a rhythm
in atrial fibrillation, a
heart rate of 88 bpm.

Preoperative TTE
showing a dilated
tricuspid annulus

Figure 2: Transthoracic echocardiogram

Perioperative results

Mrs. Y. L. was prepared for surgery and
underwent a vertical median sternotomy under general
anesthesia and in dorsal decubitus position. Right
ventricular dilatation was observed after pericardiotomy.
Extracorporeal circulation was established with a
femoral arterial cannula and two laced cava cannulas.
Cardiac arrest was achieved using crystalloid

cardioplegia. We did not perform the surgery on a
beating heart because it was necessary to have a
bloodless operative field to ensure optimal repair of the
valvular lesions.

Following right atriotomy, the tricuspid valve
was exposed and examined, revealing a rheumatic
tricuspid valve with a shredded and retracted septal
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leaflet, a dilated tricuspid annulus, and partial dehiscence
of the two horns of the prosthetic tricuspid ring (Fig 3).
The procedure consisted of enlarging the septal tricuspid
leaflet with a bovine patch associated with reinsertion of
the prosthetic ring. A bulb test is performed to ensure
proper sealing of the tricuspid valve (Fig 4).

The patient was transferred to the intensive care

unit after surgery and extubated at 7 hours. Her
postoperative course was uneventful, except for a
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Figure 4 Per operative image showing the tricuspid valve after repair

DiscussIiON

Isolated TR after LSVS for rheumatic heart
disease (RHD) is a special type and accounts for the
majority [5, 6].

Based on the ACC/AHA guidelines for heart
valve disease management (2020), tricuspid valve
surgery may be contemplated for patients experiencing
severe TR that doesn't respond to medical treatment. It's

hemoglobin drop to 7 g/, necessitating a red blood cell
transfusion. She was subsequently removed from
drainage on the second day and transferred from the
intensive care unit to the clinical sector on the third day.

An  echocardiographic  follow-up  was
performed on days 1 and 8 postoperatively, confirming
the tightness of the tricuspid valve and showing a grade
| regurgitation.

TRICUSPIDE
VALVE

Bovine patch

Sutures for the
reinsertion of the

tricuspid ring

also an option for asymptomatic patients with severe TR
showing signs of right ventricular dilation or systolic
dysfunction. Early intervention is recommended to
prevent irreversible right ventricular dysfunction and
organ failure [7].

Valve repair in the tricuspid valve position
offers significantly more advantages compared to valve
replacement.
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Implanting a ring alone in tricuspid
valvuloplasty does not vyield satisfactory results,
necessitating further valve leaflet augmentation to
restore normal coaptation [8].

As early as 1949, Templeton and Gibbon
replaced a TV leaflet with a patch of pericardium shaped
to reproduce also chordal attachments [9].

Pericardium can be utilized in TV annuloplasty,
producing excellent medium-term outcomes, De La
Zerda et al., reported the stability of this procedure up to
a maximum of 7 years following TV repair in 59 patients,
with no instances of failure [10]. The optimal material
for leaflet augmentation remains a topic of debate.

There is an article that compares the medium-
and long-term results of tricuspid valve repair using
bovine pericardium (BP) and expanded
polytetrafluoroethylene (ePTFE) patches for leaflet
augmentation. The study aims to assess the durability of
these two materials. The study concludes that leaflet
patch enlargement can be safely utilized in tricuspid
valve repair. However, BP patches carry a risk of
reduced flexibility and stiffness of movement, while
ePTFE patches pose a risk of calcification [11].

In additional studies, it was observed that
autologous or heterologous pericardium treated with
glutaraldehyde as a leaflet patch experienced patch
degeneration or calcification [12, 13].

Conversely, the EPTFE patch demonstrated
effective performance in reconstructing the right
ventricular outflow tract, with no apparent long-term
issues such as stenosis, calcification, or pulmonary
embolism [14, 15].

CONCLUSION

Tricuspid valve repair offers more advantages
compared to valve replacement or ring annuloplasty
alone in patients diagnosed with functional tricuspid
regurgitation preoperatively, as organic leaflet lesions
are often found during surgery. There are many types of
patches used with excellent medium-term results, but
with some complications such as calcification or
stiffness of movement.

Tricuspid valve repair with a bovine patch
allows a wider possibility of repair in the case of
rheumatic tricuspid diseases.
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