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Abstract

Structural valvular heart disease (VHD) may be the cause of heart failor@yoworsen the clinical
status of patients with heart failure. Heart failure patients with VHD arecaased risk of events including
sudden cardiac death. Before considering intervention (surgical or peragprdiopatients should receive
appropriate medical therapy. Numerous percutaneous and/or hybrétipres have been introduced in the past
few years and they are changing the management of VHD. In patientheuth failure and valvular heart
disease, either primary or functional, the whole process of decisikimgnahould be staged through a
comprehensive evaluation of the risk-benefit ratio of different treatment stratiegtes case, a heart failure
patient with multiple-valve diseases, LA thrombus, and dilated cardiomyopedhyreferred to a faraway
cardiac center to undergo intervention procedures. This is a case fep&@9-yo female who presented to the
emergency ward, she was referred with the diagnosis of Chronic Heart Faikite multiple-valve diseases,
atrial fibrillation, hypo-potassium, and low blood pressure. From eh@graphy, we found severe mitral
stenosis, severe aortic stenosis, moderate aortic insufficiency, moderate tristespdis, severe tricuspid
insufficiency, mild pulmonic insufficiency, with left atrial thrombus, and dilatediioanyopathy. However,
after the evaluation was made and had a discussion with the pethiemt the risk-benefit of intervention
procedures, the patient chose to not undergoing the interveptamedures even though there was no
contraindication found in the patients to the procedures that shewdne to the patient.

Keywords: Heart failure; multiple-valve diseases; &fial thrombus; intervention procedure option

1. Introduction
Structural VHD can be a cause of heart failure or can worsen the clinical stataeotgpwith heart

failure. Heart failure can also occur in patients who have had valve surgery. Patibriteart failure with
VHD are at increased risk for cardiac events including sudden cardiac deathef{Fdlk 2017). Before
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considering any intervention (surgical or percutaneous) all patients shogilcerappropriate medical. Many
percutaneous and/or hybrid procedures have been introduced in reeestayd they are changing the
management of VHD (Rosano, 2017). In patients with heart failur&/Bifii whether primary or functional,
the entire decision-making process should be carried out through aetmmgive evaluation of the risk-
benefit ratio of various treatment strategies (Gong et al., 2018; Khan &24l), t addition, good education
and a well-planned referral system for further action can help reduce tsersadved in treating patients
(Baumgartner et al., 2017a; Reyes et al., 2016).

We present a case with multiple-valve diseases that has progressed to heart faillrdueéd ejection
fraction and LA thrombus that was sent from a referring hospital in the dibimplementing an intervention
strategy. The purpose of this case report is to consider all existing vadeselsin determining intervention
strategies for multiple-valve diseases (not specifying intervention strategies individnaach valve) and
emphasizes the importance of educating patients about disease diagnosis, recommadndatitervention
strategies and medical therapy. to be given, the risks-benefits of theeimien, and the prognosis of the
patient's disease. These things will help doctors and patients in determining the treabadaken next.

2. Case

A 59-year-old woman came to the emergency room after getting refgridabaway hospital for further
treatment for Chronic Heart Failure due to multiple-valve diseases, atrial fibrillatioosgogpssium, and low
blood pressure. Her chief complaint was shortness of breath, especially after trayailage recently. The
patient cannot sleep on a flatbed. The patient had just been discharged frefarthéhospital after 23 days
of treatment due to acute decompensated heart failure. Her history of mudiiydediseases has been known
in the last 20 years, with the also the history of undergone balloon ratkallaplasty (BMV) procedure
performed at a heart center hospital. There is no history of previous ilnems patient. So far, she has been
seeking treatment from a cardiologist at a public hospital in the city where the pagent liv

From the physical examination, the patient found conjunctival anemia, increased JVP. Auscultatio
revealed irregular heart sounds, grade IlI/IV diastolic murmur at the gpaede 11I/VI systolic murmur at the
lower left sternal border, minimal lung rales on both sides, and no swollen lovbs:. lfrom the chest X-
Ray, cardiomegaly (CTR 60%), mitral heart configuration, and emphysesnlatogy were obtained. From the
ECG, the picture shows atrial fibrillation slow ventricular response 60x/min,azoig) slow progression of
R V1-V3 (Figure 1).

Figure 1. patient chest x-ray (left) and patient E@ght)
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Echocardiography examination revealed severe mitral stenosis [mitral M)eMean pressure gradient
(PG) 10.33 mmHg; mitral valve area (MVA) Planimetry 0.6 cm2] Wilkins score2233 severe aortic
stenosis (AS) [aortic valve area (AVA) planimetry 0.6 cm2; AV mean PG 39.72 fmidglerate aortic
regurgitation (AR) [AR deceleration slope 2.9 m/s2; AR pressure half-time (PBT)ns]; moderate
tricuspid stenosis (TS) [tricuspid valve (TV) mean PG 2.51 mmHQ); severeptdaggurgitation (TR) (TR
max PG 101.72 mmHg); mild pulmonic regurgitation (PR deceleration slope/42); severe pulmonic
hypertension (PHT) [estimated pulmonary artery systolic pressure (PASP)ri#ig;npulmonic valve (PV)
acceleration time (AccT) 55 ms]; all cardiac chamber revealed dilated [left ventricularaird&ameter end
diastole (LVIDD) 5,1 cm]; reduced left ventricular (LV) systolic function [ejectiaction (EF) by teich
33%; EF by biplane 33%]; right ventricular (RV) also show reduced systolic fanapse 1.3 Cm); LV
segmental analysis show global hypokinetic with eccentric left ventricular hyperifiogH); there was also
show thrombus in LA with the size of 2.9x 4.7 Cm; no dilatation of aartetaortic root was shown (Figure
2).

From the examination results, it was concluded that the patient was diagnosed with chrorilinesar
rheumatic heart disease (RHD) severe MS - severe AS - moderatenddierate TS - severe TR - mild PR;
severe PHT; left atrial thrombus; atrial fibrillation moderate ventricular response; and dilated
cardiomyopathy. Then the patient was informed about her diagnosis, therititervat procedures that
should be done to the patient, which are: MVR; AVR; tricuspid annuloplasty; LA Busravacuation;
CABG procedure if required depending on the result of diagnostic aigr@mgiography (DCA); and also,
about the risk and benefit of the procedure that will be carried out. édtesultation, the patient chose not to
undergo any of those intervention procedures.

Figure 2. Parasternal long-axis view showing calatfan of mitral and aortic valves with aortic regtagjon jet (left) and apical-four-
chamber view showing all chamber dilatation with LAotmbus (right)

3. Discussion

In determining what intervention procedures can be performed on the patientemthetintervention is
minimally invasive or surgical, or the patient is only receiving medical therapy wtithwasive strategy
procedures, we refer to the Guidelines for the management of VHD frofutbpean Society of Cardiology
(ESC). In the guidelines, the only contraindication to do intervention in patient8/Wihis patients with
severe comorbidiés in which intervention is unlikely to improve quality or survival, in whiot such
contraindication was found in this case (Baumgartner et al., 2017a).

In this patient, we have multiple-valve diseases and combinations of stenosigargitation. Thee are
five general principles for the management of combined or multiple-valvesdgs®dich are: The first is that
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when regurgitation or stenosis is the main VHD, management should follow thermeodations for that
VHD. When the severity of regurgitaticand stenosis is balanced, treatments should be based on objective
symptoms and consequences rather than regurgitatistenosis severity indexn this case, the pressure
gradient must be taken into account rather than the valve area or regurgiteéisunrements for determining

the severity of the conditioiBaumgartner et al., 2017a).

The second is that, in addition to assessing each valve lesion separately, it isusded teqonsider the
interactions between the various valve lesions. As an illustration, concomitant mitnadjiteggpn can
contribute to an overestimate of the severity of aortic stenosis because mitrgitatgign limits flow across
the aortic valve, lowering the aortic gradiefhis emphasizes the importance of combining different data,
including valve area evaluation, utilizing approaches that are less dependeatliag kircumstances, such
as planimetry, if possibléBaumgartner et al., 2017a).

The third principle is that interventional indications are based on a broad assesEiteneffects of
various valvular abnormalities (i.e., symptoms or presence of LV dilatatiatyssunction). Interventions
may be undertaken in the case of non-severe multiple lesions that caugensyrmp compromise LV
function. Fourth, the presence of other VHDs must be considered when sedestirgjcal procedure; valve
repair remains the best option (Baumgartner et al., 2017a).

Fifth, the decision to intervene on multiple valves must take into account the additigiedlsusks of the
combined procedure (Baumgartner et al., 2017a). Patients that undesgemdpeart surgery udly will be
using a heart-lung machine. Although it is an amazing machinéete-lung machine had many adverse
effects that can occur. A systemic inflammatory response is the most commoto dhe blood being
introduced to an entirely new environnefhis inflammatory response can lead to many other problems
throughout the body and ultimately organ failure may occur. Other a&dedscts are atrial fibrillation,
pulmonary damage including edema and ischemia, renal failure, and rgnitiveodeficts. While some of
these are not common effects, research has shown that they certainly ale possitarmful (Steidl, 2011;
Tamargo et al., 2020).

Besides the adverse effects of the heart-lung machine, there are also adeets®fefieneral anesthas
that should be considered. Most short-term adverse effects occudiatefe and last only for a short while.
The most common that occur are feeling confused. Though rarelyspsomnetimes the patient feels nausea
and vomiting, dry mouth, sore throatr hoarseness, chills and shivering because of dropped body
temperature, dizziness, and bladder problems. Long-term adverse effectauttiatopnir are Postoperative
delirium that could last for a week and Postoperative cognitive dysfunction (POCDR R®@tre likely to
develop the longer the patient undergoing general anesthesia and if the patient tay aftésroke, heart
disease, lung disease, Alzheimer's disease, and Parkinson's diseaset @Ch&020; Damshenas and Kalani,
2016).

3.1. Mitral Valve Stenosis

The patient fits the indication criteria for percutaneous mitral commissurotomy (PMQg selection of
interventional mitral stenosis in patienta general, intervention should be reserved for individuals with
clinically signfficant mitral stenosis (moderate to severe, and MVA < 1.5 cm2). Howesgmjftoms cannot
be explained by other causes and the anatomy is good, PMC may be considgneqbtiomatic individuals
with valve area >1.5 cm2. (Baumgartner et al., 2017a).

However although the patient met the criteria for PMC, from the examination of the patient, vk foun
contraindications for PMC, namely the presence of a thrombus in the left atritheapdesence of sewer
aortic valve disease and a combination of stenosis and regurgitation of thpidricalve that requires
surgery. So that the intervention that can be performed on the patiaittal valve surgery according to the
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ESC algorithm (see Figure 3). The most important contraindication for PM& isrombus. Havever, when
the thrombus is located in the LA appendage, PMC may be considered in patieots aitluirgent need for
intervention, provided repeated echocardiography shows that the throvadbasappeared after 1-3 months
of oral anticoagulation. Surgery is indicated if the thrombus persistsymptomatic mitral stenosis patients,
surgery is performed in patients at high risk of cardiac complicationdhedm® contraindications to PMC and
are at low risk for surgery (Baumgartner et al., 2017a

Management of clinically significant micral stenosis (MVA <15 em)

)
€ Symptoms |

No Yes
v v

High risk of embolism or P—
haemodynamic decompensation*

T T
No Yes No Yes
v L v

i Cl or high risk
Exercise testing e Surgery

l No Yes
:
1
No Yes pHC
v v v v
Follow-up €l to or unfavourable Favourable anatomical
characteristics for PMC characteristics®
T
No Yes Ne Yes
A
Favourable clnical )
characteristics®
T
Ne Yes
I
|
¥ ' v '
PMC Surgery’ Surgery PMC?

Figure 3. Management of severe mitral stenosis cligisggnificant (MVA < 1.5 cm2) (Baumgartner et &017a)
3.2. Aortic Valve Stenosis and Regurgitation

The main diagnostic tool is echocardiography. This validates aortic steevslisates valve calcification,
LV function, and wall thickness, detects the existence of additional related vatlis&ase or aortic
pathology, and offers prognostic information. When it comes to deteignihenseverity of aortic stenosis,
Doppler echocardiography is the preferred method. Although the valve greargpo be an appropriate
measure for determining the severity of aortic stenosis from a theoreticdpaian it has technical
limitations in clinical practice. Overall flow rate, mean pressure gradient (the strongesefen), ventricular
function, wall size and thickness, degree of valvular calcification, blood preasdr&jnctional status should
all be considered when making clinical decisions. When hypertensive indivicicalsib normotensive, they
should be evaluated. (Baumgartner et al., 2017b).

The results of the examination showed a patient with symptomatic severe aortic stenoszdarate
aortic regurgitation. Echocardiographic examination showed that the patient wasatethery of low-flow
(Svi 29.42 ml/m2), low-gradient (AV mean PG 39.72 mmHg) aortic stemdgglisreduced ejection fraction
(EF by Teich 31%; by biplane 33%). The next step should be to dbwasoine stress echocardiography, to
see if the patient still has a floreserve. In patients with low-flow, low-gradient aortic stenosis with reduced
ejection fraction where the decrease in ejection fraction is largely due to egcaftenoad, LV function
usually improves after the intervention. In contrast, improvemeiVi function after the intervention is
uncertain if the underlying cause is scarring due to extensive myocardiaitiofaor cardiomyopathy.
Interventions are advised to be performed when severe aortic stenosiseist prith the increased flow (true
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severe aortic stenosis)(Baumgartner et al., 2017a) While patients classified as havitgspgere aortic
stenosis on increased flow should receive conventional treatment for aidae(Annabi M et al., 20199
Although the outcome of this intervention in patients without reserve flow is roomged by higher
operative mortality, surgical aortic valve replacement (SAVR), as well as transcatheter vabréc
implantation (TAVI), has also been shown to improve ejection fraction and clstitals in thes@atient

(Sergi et al., 2019).

3.3. Tricuspid Valve Stenosis and Regurgitation

Tricuspid stenosis is frequently associated with tricuspid regurgitation, whitloss commonly due to
rheumatic causes. As a result, it's almost always linked to left-sided valve diseases, partittdally
stenosis, which frequently takes center stage in the clinical picture. Congenitaindinaed valve illness,
Whipple's disease, endocarditis, and large right atrial tumors are among theofesson causes.
(Baumgartner et al., 2017a)

While the @thology of tricuspid regurgitation is more often secondary, it is cams®V dysfunction as a
result of pressure and/or volume overload on a structurally normal vafeetive endocarditis (especially in
intravenous drug addicts), rheumatic heart disease, carcinoid synadngrmmatous disease, endomyocardial
fibrosis, Ebstein's anomaly and congenital dysplastic valves, drug-indabadar disease, thoracic valve
trauma, and iatrogenic damage are all possible causes of primary tricuspgitagigar (Baumganer et al.,
2017a)

The most useful information comes from echocardiography. Tricuspidssseis frequently ignored and
necessitates a thorough examination. Valve reparability is determined by an eidgpaphic examination
of the valve's anatomy and its subvalvular apparatus. The origin of prirf@argpid regurgitation is usually
determined by a specific abnormality of the valve anatomy. The degrdlatafidn of the annulus, the size
and function of the RV, and the degree of distortion of the tricuspiet\should all be measured in secondary
tricuspid regurgitation. The severity of tricuspid regurgitation should be assgsseg a combination of
qualitative and quantitative indicators) as well as the pulmonary systolic pressureildtshamoted that the
existence of severe tricuspid regurgitation may disguise the problem of edtreatmonary vascular
resistance because the rate may be lower than predicted in the case of puhgpaggnsion (Baumgartner
etal., 2017a)

Catheterization is no longer used to diagnose or assess the severity of tritespils and tricuspid
regurgitation, but it should be done in patients who are having isolated trisadpédsurgery with secondary
tricuspid regurgitation to assess hemodynamics, particularly pulmonary vascul@noesi@@aumgartner et
al., 2017a).

In this patient's case, we found a patient with moderate tricuspid valvularedi@@asmrean PG 2.51
mmHg) and severe tricuspid regurgitation (TRxPG 101.72mmHg). In patients with severe tricuspid
regurgitation, both primary and secondary causes who will undergauirggervention on the left heart
valve, it is recommended to undergo surgical intervention on the patient'pittivat/e.

Based on the ESC valve disease management guidelines, the patient is recomorgiaddhservention,
the patient must undergo 4-5 procedures, namely: mitral valve replacemenn(®autation 1/C); surgical
aortic valve replacement (Recommendation I/C or lla/C depending on the réfutisudamine Echo and CT
Calcium Score if needed); surgical tricuspid replacement (Recommendation I/Clhélestomy for thrombus
in LA; and CABG (Recommendation I/C if indicated, according to results aheaoy stenosis from DCA
examinaibn)(Baumgartner et al., 2017a).

In predicting mortality during hospitalization after surgery, EuroScorenlbeaused. In a study comparing
EuroScore Il with the Society of Thoracic Surgeons (STS) Risk Score in cauigary, EuroSCORE Il had
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better pedctive discrimination for operative mortality than EuroSCORE |, which greatly oveiastihthis
risk. EuroSCORE Il also outperformed the STS risk score. The inclusitee of EuroSCORE Il for
multiple procedures provides more flexibility than the SSiSre for complex procedures. EuroSCORE |I
should be considered to calculate the risk score for complex cardiac spageryts (Ad et al., 2016)
Prediction of mortality during hospitalization after surgery in patients basedrosdére 1l is 4.13%.

The next step for the patient is to educate the patient and family about matters teeldtedpatient's
illness; prognosis; intervention actions that should be taken; existingdprateroblems at the local heart
center such as the unavailability of pfusic tricuspid valve supplies; several more examinations that must be
carried out by patients related to determining the prognosis of surgical intenvétobutamine echo, CT
cardiac / DCA) so that the risk-benefit of surgery can be determined. Afieatexh, the patient decides to
refuse the currently recommended intervention.

4. Conclusion

Structural valvular heart disease can be a cause of heart failure or can werslaridhl status of patients
with heart failure. Heart failure can also occur itigats who have had valve surgery. The general principle
for the management of combined or multiple-valve diseases is that birenvHD, valvular pathology is
considered severe even if the stenosis and regurgitation are only efateodeverity and the pressure
gradient is critical for assessment; and management of multiple-valve diseases nsinddtdny the
predominant VHD. Coronary evaluation using DCA/CT is recommended fores&Hb patients who will
undergo intervention and have cardiovasculak féctors. Education to patients about understanding the
patient's disease, recommendations for intervention and treatment to ibd oaty the risk-benefit of the
intervention, and the prognosis of the disease will help patients and doctoekiimg deisions about the
next treatment.
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