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Cardiac
Implantable Devices
Implantable Cardioverter De�brillators & 
Cardiac Resynchronisation Therapy

National University Hospital
5 Lower Kent Ridge Road, Singapore 119074
Tel: 6779 5555   Fax: 6779 5678   Website: www.nuh.com.sg

Contact Information
National University Heart Centre, Singapore
1 Main Building of NUH. Angiography Centre, Level 2.
Opening Hours: 8.30 am - 5.30 pm (Monday - Friday)
Closed on Weekend & Public Holidays
Website: www.nuhcs.com.sg

Getting to NUH
Circle Line Kent Ridge MRT Station
Commuters can transit at the Buona Vista MRT Interchange and alight two stops after 
at the Kent Ridge Station. The station is served by three exit-entry points.
Exit A: Right at the doorstep of National University Heart Centre, Singapore.
Exit B: Along South Buona Vista Road, which links to Singapore Science Park 1.
Exit C: Leads to NUH Medical Centre.

Information in this brochure is given as a guide only and does not replace medical advice from your doctor. 
Please seek the advice of your doctor if you have any questions related to the surgery, your health or medical 
condition. Information is correct at time of printing (May 2016) and subject to revision without notice. Copyright© 
is held by the publisher. All rights reserved. Reproduction in whole or in parts without permission is strictly 
not allowed.
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Overall, implanting an ICD/CRT/CRT-D is a very low risk procedure. 
The risk of a major complication is about 1%. These include:

Infections
These may require the extraction of the device and 
clearing the infection before another one is implanted.

Pneumothorax
An air-leak from the lung.

Puncturing the heart
This usually does not require any treatment other than 
close observation for a few days.

Diaphragmatic stimulation
A “hiccupping” sensation during pacing. This may 
occur because the pacing lead is positioned too close 
to the nerve that supplies the diaphragm. This can be 
easily �xed by re-programming the device.

Adverse reaction to drugs or sedation

Kidney impairment

During the lifetime of the ICD/CRT/CRT-D, about 20% of patients 
may experience an inappropriate shock. This happens when the 
de�brillator delivers an electrical shock because it has mistakenly 
diagnosed a dangerous rhythm that is not present. Although this is 
painful, it does not damage your heart. The programming of your 
device can be readjusted so that you do not receive another 
inappropriate shock.

Location

Following the procedure, assessment of remaining battery life and 
adjustment of the devices are done wirelessly through a special 
programmer and patients are required to return for regular 
follow-up checks.  When the battery life is depleted in a few years' 
time, the device will need to be replaced.

What are the potential risks/complications 
of the procedure?

What are the follow-up arrangements after 
my discharge?
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Download a FREE
QR Reader on your
smartphone and
scan the QR code.

The QR code will decode
instantly.  You’ll be brought to
www.youtube.com/user/
NUHCS

View patient education videos 
on NUHCS             page!
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Every day, we save lives by providing financial 
relief to needy patients, funding groundbreaking 
research and giving training to our medical 
specialists. This is why the support we receive is 
essential.

Make a donation and help us continue the 
fight for every heartbeat!

To make an online donation, log on to  
http://www.nuhcs.com.sg/make-a-gift.html



Implantable cardioverter de�brillators (ICDs) are small devices that are 
placed under the skin of the upper chest, below the collarbone. It 
continuously monitors the heart’s rhythm via wires or leads that are 
placed in your heart.

ICDs are implanted in patients who have had or are at a high risk of 
dangerous, rapid heart rhythms called ventricular tachycardia (VT) or 
ventricular �brillation (VF). These can cause sudden cardiac arrest and 
death if left unchecked.

Cardiac resynchronization therapy (CRT) is a form of treatment for 
heart failure which can improve heart function. Many heart failure 
patients have enlarged hearts which contract in uncoordinated 
fashions, reducing their ability to pump blood. 

CRT stimulates both the right and left ventricles to resynchronise 
(balance) the contraction of various parts of the ventricles. CRT has 
shown to not only improve the quality of life in patients, but also to 
prolong their lives.

What is an Implantable Cardioverter 
Defibrillator?

Patients who have:

• A history of previous cardiac arrest.
• Life-threatening heart rhythm disorders like VT or VF.
• Poor heart function with ejection fractions of less than 35% to 40% 

(a normal ejection fraction is more than 50%).
• A high risk of sudden cardiac death because of an inherited 

heart abnormality.

Who should get one?

When it detects a dangerous heart rhythm, the ICD sends a 
lifesaving jolt of electricity (shock) to restore the heart’s normal 
rhythm and prevents sudden death. This may be felt by the patient 
as a sensation similar to a kick in the chest. ICDs are able to keep a 
record of the heart’s activity when an abnormal heart rhythm 
occurs, information that is useful for the managing doctor.

How do they work?

Some CRT candidates also have a high risk of sudden cardiac death. For these patients, a special CRT device that incorporates an ICD with the 
CRT pacemaker called a CRT-D device may be appropriate. The “D” refers to de�brillation and works similar to the ICD.

Cardiac Resynchronization Therapy Defibrillator (CRT-D)

What is Cardiac Resynchronization
Therapy?

Patients who have:

• Moderate to severe heart failure symptoms.
• A weak and enlarged heart.
• A significantly abnormal electrocardiogram (ECG).

Who should get one?

Conventional pacemakers and ICDs pace only the heart’s right 
ventricle. This can be detrimental as it disrupts the normal 
sequence of contraction of different parts of the heart. A CRT 
device is able to pace both the left and right ventricles and restore 
a coordinated (synchronous) contraction. This is also referred to as 
bi-ventricular pacing because both ventricles are electrically 
stimulated (paced).

How do they work?

How is it implanted?

The procedure to implant the ICD or CRT device takes 1 to 2 hours 
or 2 to 3 hours respectively. You will usually be admitted on the 
day of the procedure and will need to abstain from food and drink 
for at least 6 hours prior to the procedure.

You will be given antibiotics both before and after the procedure 
to reduce the risk of infection. The procedure itself is performed 
under sedation but not general anesthesia. Local anesthesia is 
used to numb the upper chest so you should not feel any pain.

After the procedure, you will be admitted antibiotics intravenously 
(through a drip) for at least 24 hours, after which you can be 
discharged. You may experience some pain and discomfort around 
the wound in the few days after the procedure but this is usually 
managed with painkillers. You will also have some antibiotic 
tablets to take home with you which you must complete.

It is important to seek medical attention immediately if your 
wound becomes more painful, swollen or red, or if you develop 
a fever after you are discharged.

Catch our video on Cardiac Implantable Devices on www.youtube.com/user/NUHCS

ICD and CRT devices against a 50 cent coin for size comparison


