Mechanical valves:
a silent worry
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Articles in this section use cases to
illustrate the emergency management of
patients presenting in general practice
with cardiac problems. They are inspired
by, but not based on, real patient
situations.
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Mr KD is a 63-year-old schoolteacher who sees you regularly to monitor his warfarin
therapy and cardiovascular risk profile. He takes warfarin for atrial fibrillation

(AF) and the mechanical mitral valve replacement that he received 25 years ago
for rheumatic mitral stenosis, with a target INR of between 2.5 and 3.5. He takes
regular metoprolol for heart rate control, which was shown to be adequate on
Holter monitoring a few years ago. He is overweight and has hypertension, as well
as a family history of premature coronary artery disease. He has no other medical
problems. He is married with three adult children and enjoys playing cards at his
bridge club.

Today, Mr KD asks to see you because he has developed breathlessness on
exertion. He first noticed this two months ago. The breathlessness occurs on mild
to moderate exertion outside the house (corresponding to NYHA Class Il symptoms).
He denies experiencing chest pain, orthopnoea, leg swelling or palpitations. There is
also no sputum production, fever or rigors. He is not usually an anxious person but
reports being worried about his heart valve. In particular, one of his bridge partners
noticed that the valve has fallen silent, having lost its regular ‘click’. Mr KD cannot
recall this happening before and thought it should be checked.

What does the clinical examination oximetry results and temperature are normal.

show?

Mr KD’s heart rate is 90 beats per minute
and irregularly irregular. His blood pressure
is 155/80 mmHg, and his peripheral
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There is no conjunctival pallor or haemor-
rhages, and his jugular venous pressure is
not elevated. His first heart sound is
reduced, with no audible click from the

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2016.

© PHOTOTAKE/PDSN/MEDICAL IMAGES



mechanical valve, and his second heart sound
is normal. There are no obvious murmurs.
Auscultation of his lung fields reveals medium
paninspiratory crackles in the lower zones
only, with no wheeze. There is no peripheral
oedema or splinter haemorrhages. His ECG
shows AF with a normal ventricular rate and
without ischaemic changes. His spirometry
results are within normal limits.

What are the potential causes of the
dyspnoea?

The important considerations for Mr KD’s
dyspnoea include cardiac, respiratory, haema-
tological and metabolic causes. Firstly, the
onset of symptoms that Mr KD describes is
subacute, making the chronic causes of dysp-
noea such as emphysema unlikely. Secondly,
you think pulmonary embolism is unlikely given
his warfarin therapy, and you confirm that his
INR readings have been in the therapeutic
range. Thirdly, there are no infective symptoms
or signs to suggest bacterial endocarditis. The
remaining causes of dyspnoea are possible,
including malfunction of his heart valve, so you
plan to refer Mr KD to a cardiologist once you
have the results of some simple tests.

Should you send Mr KD to a hospital

emergency department?

The threshold to send a patient such as Mr KD

to a hospital emergency department (ED) for

new-onset dyspnoea can be based on the
presence of:

e symptoms, such as dyspnoea during
activities of daily living (corresponding to
NYHA Class lll) or dyspnoea at rest
(corresponding to NYHA Class V)

» vital sign abnormalities, such as hypoxia
or tachypnoea

* clinical signs, such as paninspiratory
crackles to the mid-zones of the lung or
diffuse wheeze

¢ abnormal laboratory or radiology findings
(e.g. acute pulmonary oedema on chest
x-ray or marked anaemia on full blood
count).

What additional tests are required?

You provide Mr KD with a request for a chest
x-ray, mainly to examine for cardiomegaly,
oedema or pulmonary infiltrates. You also

provide a pathology request including:
¢ a full blood count and measurement of

C-reactive protein level to examine for

possible anaemia or inflammation
¢ biochemistry tests to examine for renal

or liver dysfunction
* INR to confirm it is in the range 2.5 to

3.5.

The chest x-ray shows small pleural effu-
sions and mild interstitial fluid in the absence
of cardiomegaly. The blood test results are
normal. You telephone and arrange an appoint-
ment for Mr KD to see a cardiologist urgently
within a week, and at the advice of the cardi-
ologist ask him to trial low-dose furosemide
(frusemide) in the interim. You also instruct
Mr KD to call an ambulance or present to
hospital if his symptoms worsen.

How does the cardiologist approach
this case?

Mr KD is a nonsmoker who has a two-month
history of exertional dyspnoea in the absence
of chest pain, and in the context of a previous
mechanical mitral valve prosthesis and per-
manent valvular AF. With normal blood test
and spirometry results, and given his thera-
peutic warfarin levels, the cause of his dysp-
noea is likely to be cardiac. Broadly, cardiac
causes of dyspnoea are systolic or diastolic
heart failure, valvular pathology, pericardial
pathology, pulmonary hypertension, tachy-
arrhythmia or coronary artery disease.

Mr KD undergoes transthoracic echo-
cardiography, which reveals normal left and
right ventricular size and systolic function, a
left ventricular ejection fraction over 60%,
severely increased mean pressure gradient
across the mechanical mitral valve prosthesis
(15 mmHg, normal =5 mmHg) with increased
peak velocity (2.7 m/s, normal <1.8 m/s), mild
valvular mitral regurgitation, and mildly elevated
pulmonary pressures (peak 37 mmHg, normal
=30 mmHg).

These results explain Mr KD’s symptoms
and are concerning for degeneration or
malfunction of the mechanical mitral valve.

What are the causes of prosthetic
valve dysfunction?

Dysfunction of prosthetic valves can be differ-
entiated into early or late complications. Early

I

Types of prosthetic heart valves as

classified by the American Society
of Echocardiography*

Biologic
 Stented
— Porcine xenograft
— Pericardial xenograft

e Stentless

— Porcine xenograft
Pericardial xenograft
— Homograft (allograft)
— Autograft

* Percutaneous
Mechanical

* Bileaflet

e Single tilting disc
e Caged-ball

complications may result from technical
challenges during surgery, patient—prosthesis
mismatch, conduction abnormalities requiring
permanent pacemaker implantation, or early
infection.* The incidence and nature of late
complications depend on the type, durability
and thrombogenicity of the valve prosthesis.
The different types of prosthetic heart valves
are summarised in the Box. Late complications
include dehiscence, pannus formation
(a reaction between the prosthesis and host,
causing fibrous ingrowth), thrombus formation,
late infection, and valve degeneration causing
stenosis and/or regurgitation. In a study of
2680 patients with mechanical heart valves
over 27 years, the incidence of re-operation
was 9%, mainly because of dehiscence (53%),
pannus (19%) and thrombosis (12%).2

How can we further assess a
mechanical heart valve?

Mr KD undergoes transoesophageal echo-
cardiography with two and three-dimensional
image acquisition, which identifies no evidence
of valvular or paravalvular thrombus. The valve
is well seated in the mitral annulus with no
evidence of dehiscence. However, as commonly
happens, assessment of the prosthetic leaflets
on echocardiography is limited by metal-
induced shadowing (Figure 1). Consequently,
Mr KD undergoes fluoroscopy of the valve
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cardiologist. The surgeon considered
Mr KD had an appropriate indication

for ‘redo mitral valve replacement’,

and he underwent elective surgery

four weeks after he initially presented
to your practice. Intraoperatively, the
cardiothoracic surgeon found significant
pannus obstructing the opening of

the prosthetic leaflets. Given Mr KD’s
relatively long life expectancy and

need for anticoagulation for permanent
AF, he received another mechanical
mitral valve prosthesis rather than a
bioprosthetic valve. Furosemide was
ceased after the surgery. Mr KD required
three months’ leave from work to
recover, during which time he enjoyed

Figure 1. Transoesophageal echocardiography
image showing a metal-induced acoustic

shadow (red arrows) obscuring assessment of Figure 2. Still image showing fluoroscopy playing bridge. His postoperative

a mechanical valve. The valve in this patient being used to assess the function of the recovery was otherwise uneventful. CT
(not Mr KD) is a mechanical aortic valve, mechanical valve prosthesis in the same

which is hidden in the top section of the patient as in Figure 1. Note the sternal wires
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