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ABSTRACT

Objective: Aim of current study was to determine the frequency of right ventricular dysfunction and its
associated factors in patients after cardiac surgery.

Study Design: Cohort study

Place and Duration: The design of this study was a cohort study design and this study was conducted in
Armed forces Instituted of cardiology / National Institute of Heart Diseases.

Methods: Total 314 patients were included after post-operative cardiac surgery. Treatment and diagnosis of
RV dysfunction were implemented. Clinical relevance was the only criterion for RV dysfunction consideration:
the presence of hemodynamic instability necessitating catecholamine support and the use of sildenafil to relay
inhaled nitric oxide. SPSS 22.0 was used to analyze all data.

Results: There were 190 (60.5%) males and 124 (39.5%) females among all patients. Patients mean age was
67.8+7.17 years. Frequency of RV dysfunction was found in 18 (5.7%) cases. Very severe outcomes were
observed among cases of RV dysfunction included prolong ICU stay, mortality, reintubation and stroke.
Patients of RV dysfunction had mean age 70.5+£3.12 years, mostly were females with more history of atrial
fibrillation and greater euro score 1.

Conclusion: The rate of patients experiencing clinically severe RV dysfunction after surgery was 5.7% in this
cohort analysis. Death, strokes, reintubation, and extended stays in the critical care unit were among the worst
unfavorable events linked to RV dysfunction.
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INTRODUCTION

Even while RVF is rare after standard cardiac
surgery, it is nonetheless a major cause of
complications during and after the procedure. first
to third Cardiotomy has a 0.1 percent risk of severe
acute perioperative RVF, orthotopic heart
transplantation (OHT) a range of 18 percent to 30
percent, and left ventricular assist device (LVAD)
installation a range of 20 to 30 percent. RVF
usually manifests itself during surgery as trouble
separating from cardiopulmonary bypass (CPB),
and in the immediate aftermath of surgery, it can
cause low cardiac output syndrome or malfunction
in several organs. In patients with pulmonary
hypertension (PH), obstructive heart disease
(OHT), left ventricular assist device (LVAD)
implantation, ischemic [5] surgery, or adult
congenital heart disease, RVF is more common
after valve surgery.[6]

In order to control RVF after surgery, one must take
measures such as administering pulmonary
vasodilators, managing fluids optimally, providing
inotrope support, and, if required, administering
systemic vasopressors to restore a damaged RV
myocardial perfusion pressure. There is a lack of
strong research supporting these therapies at this
time. Although there is no evidence in concrete
clinical outcomes, inhaled nitric oxide (iNO) is
used off-label for cardiac post-operative RV failure
[7]. It has an authorised application for chronic
pulmonary hypertension in newborns. By lowering
pulmonary pressures and resistance without
changing systemic hemodynamics and
oxygenation, sildenafil also shown promise in
clinical trials for postoperative care [8,9].

The absence of a universally accepted definition of
RVF following surgery is another concern [7]. So
yet, the frequency of RVF and the variables that put
people at risk for it remain unknown. Despite a few
papers detailing RVF risk scores following left
ventricular assist device installation, conventional
cardiac surgery literature is lacking [5-8]. Clinical
situations where RVF can be widespread include
cardiac transplant and mechanical support of the
left ventricle. Approximately 11% of patients
experience RVF following LVAD implantation,
and this condition is associated with a significant
death rate [9]. According to Ochiai et al., female
gender, non-ischemic aetiology, and the need for
inotropic support are factors that increase the
likelihood that a patient with left ventricular assist
device (LVAD) will require a right ventricle
assistance device (RVAD) [10]. According to
Kormos et al., clinical factors like fever, pulmonary
edoema, and transfusions during surgery are better
predictors of the need for right mechanical support
than pre-implantation measurements of right
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ventricular function [11]. Disappointing clinical
results are associated with RV dysfunction, which
is an almost always-present condition in cardiac
transplant patients; RVF is a potential source of this
acute and severe graft malfunction [11].
According to a study on the RV's role in cardiac
surgery, a higher risk of RVF and perioperative
mortality is linked to vascular pulmonary resistance
(VPR) before the transplant of 6 Woods Units or
more and a mean transpulmonary gradient (TPG)
greater than 15 mm Hg [12]. The objective of this
research was to identify the causes, consequences,
and rates of RVF following cardiac surgery.

MATERIALS AND METHODS

The design of this study was a cohort study design
and this study was conducted at Armed forces
Instituted of cardiology / National Institute of
Heart Diseases. Any adult patient having heart
surgery with CPB was a part of the research. Age
less than 18 years was a criterion for exclusion.
Information gathered prospectively, such as
perioperative variables, postoperative medications,
and outcomes, was analyzed retrospectively. Two
criteria were used to characterize post-operative
RVF: (1) hemodynamic instability necessitating
the use of vasopressors and/or inotropes, and (2)
the requirement for pulmonary vasodilators
immediately following surgery (iNO followed by
sildenafil® per o0s). Echocardiography was
routinely used to examine patients who presented
with hemodynamic instability in the postoperative
phase.

The RV free wall hypokinesia, RV/LV
dependency, or a larger RV with an RV/LV ratio
greater than 1 were necessary for RVF. If patients
did not receive tricuspid intervention, further
optional measures might include a tricuspid annular
plane systolic excursion (TAPSE) less than 16 mm
and tissue doppler imaging with a peak myocardial
velocity at the lateral tricuspid annulus (S wave)
less than 9.5 cm/s. At the time of RVF diagnosis,
inhaled NO was started. Weaning was
accomplished by reducing the dosage by 1 ppm
hourly when hemodynamic stability had been
maintained for at least 24 hours after administration
at 10 ppm. For the first 48 hours following surgery,
patients were prescribed sildenafil at a dosage of 20
mg every 8 hours, to be taken orally whenever
feasible. The Kolmogorov-Smirnov test with
Lilliefors adjustment was used to examine the data
distribution. The student t-test or Mann-Whitney
U-test were used for comparing the summarized
continuous variables, which were expressed as
mean + standard deviation or median (interquartile
range), respectively. Whenever possible, we used
the chi-square or Fisher exact-test to compare
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categorical variables, which were given as counts

(percentages).

Table-1: Demographics Of the Enrolled Cases

RESULTS
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There were 190 (60.5%) males and 124 (39.5%)
females among all patients. Patients mean age was
7.8+7.17 years. HTN, COPD and type 1| DM were

the comorbidities among all cases. (table 1)

Variables | Frequency | Percentage
Gender

Male 190 60.5
Female 124 39.5

Mean age (years) | 67.8+7.17

Comorbidities

HTN 185 58.9
COPS 70 22.3

Type || DM 54 17.2

Frequency of RV dysfunction was found in 18 (5.7%) cases. (figure 1)

Figure-1: Association of RV dysfunction

RV Dysfunction

Very severe outcomes were observed among cases of RV dysfunction included prolong ICU stay, mortality,
reintubation and stroke. (table 2)

Table-2: Outcomes Of RV Dysfunction Cases

Variables | Frequency (18) | Percentage
Prolong ICU stay

Yes 15 83.3
No 3 16.7
Mortality

Yes 7 38.9
No 11 61.1
Reintubation

Yes 11 61.1
No 7 38.9
Stroke

Yes 14 77.8
No 4 22.2
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Patients of RV dysfunction had mean age
70.5+£3.12 years, mostly were females with more
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history of atrial fibrillation and greater euro score

Il. (table 3)

Table-3: Variables Associated with Incidence of RV Dysfunction

Variables Frequency (18) Percentage
Mean age (years) 70.5+£3.12

Gender

Male 5 27.8
Female 13 72.2
History of AF

Yes 10 55.6

No 8 44.4

Euro score 11 5.0£2.9

DISCUSSION

Reduced heart output following surgery When it
comes to echocardiographic right heart evaluation,
correct and repeatable information is difficult to get
without sternotomy, which is why intensive care
unit (ICU) diagnosis is a big reason for worry.
Without patent clinical RVF, TAPSE may naturally
decrease in the postoperative period as a result of
the conventional method to cardiac surgery, which
involves accessing the heart's pericardium [13].
Also, it's possible to underestimate RV systolic
function following tricuspid annuloplasty if you
undergo TAPSE [14]. Consistent with other
descriptions, we found that post-operative RVF
was linked with mitral valve surgeries and a history
of left ventricular ejection fraction (LVEF) below
50% [15]. Particularly if LV was reduced prior to
correction, the main mechanism is a sudden rise in
afterload as a result of the removal of the reverse
flow into the left atrium [16].

Our findings suggest that a more challenging
postoperative course may be related with a history
of AF [17]. Research conducted by Gorter et al.
revealed that in heart failure patients with
maintained left ventricular ejection fraction
(LVEF), RV and RA functions were significantly
impaired in patients with atrial fibrillation (AF) and
sinus rhythm patients with a history of AF as
compared to patients without an AF history [18].
They further hinted that these results had little to do
with pulmonary pressures. Right atrium (RA)
enlargement is linked to functional TR in chronic
AF, according to recent research [19].
Atrioventricular  (AF), tricuspid (TR), and
retrograde (RA) enlargement are all factors in the
progression of RVF. Then, TR correction may be
an important treatment choice; nevertheless, it is
associated with an increased risk of RVF following
surgery [20].

Unfortunately, we did not have a control group in
our data set, thus we cannot analyse the effects of
iINO and sildenafil as RVF treatments. Sildenafil,
either alone or in combination with iNO, has
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recently attracted research interest. While no
studies have shown differences in clinical
outcomes just yet, our experience suggests that
combining the two medications in the post-
operative period is a safe and effective way to
decrease pulmonary circulation pressure and
resistance without compromising cardiac output.
At a 3-month follow-up following mitral valve
surgery, Tamborini et al. [21] discovered that s' was
considerably lower at 17.8+4 cm/s and TAPSE
was significantly lower at 25.3 +4 mm compared
to 15.5+3 mm (all p<0.0001). In fact, there were
no discernible changes to RVEF or RV size as seen
by 3D echocardiography. Interestingly, TAPSE
and s' went back to normal levels at the 6- and 12-
month follow-ups in this study. When feasible,
Lang et al. [22] further suggests that patients in this
context undergo a 3D evaluation of RV function
using TAPSE and s'.

CONCLUSION

The rate of patients experiencing clinically severe
RV dysfunction after surgery was 5.7% in this
cohort analysis. Death, strokes, reintubation, and
extended stays in the critical care unit were among
the worst unfavorable events linked to RV
dysfunction.
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