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Post cardiac surgery patients require intensive moni-
toring, judicious use of cardiovascular drugs, effective
pain control, early mobilization, and intense respiratory
care. In the last decade, off-pump coronary artery by-
pass surgery (OPCAB) that avoids the use of cardiopul-
monary bypass (CPB) and aortic cannulation has
evolved.1 With the advent of new instruments, multi ves-
sel bypass is now performed on the beating heart. As
compared with conventional coronary artery by pass graft
surgery (CABG), OPCAB is associated with less inflam-
matory response, coagulation disorders, multiorgan dys-
function, postoperative atrial fibrillation, stroke,1-3 shorter
hospital stay, early hospital discharge3 and better op-
erative mortality and outcome.

All this has changed intensive care requirements in
these patients. Pulmonary artery catheter (PAC) for es-
timating preload and cardiac output (CO) for improving
outcome is still doubtful. A multicentre study in the set-
ting of non emergency coronary artery bypass graft sur-
gery (CABG) concluded that, use of PAC was associ-
ated with an increased in hospital mortality, greater length
of stay and higher total cost particularly in hospitals with
low volume of PAC use.4

Transesophageal echocardiography (TEE) on the other
hand can directly visualize volume status, identify the
cause of hypotension, detect new regional wall motion
abnormalities and provide a visual impression of the ef-
fect of specific management. It is noninvasive, can be
repeated when required and provides better images than
Transthoracic echocardiography5 but is not continuous,
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unlike PAC. In a study on 126 post cardiac surgical pa-
tient who were hypotensive despite conventional (fluid
and inotropes) measures TEE revealed valuable diag-
nostic information in 82% patients. 19% underwent ex-
ploration on the basis of TEE, and the time to establish
diagnosis by TEE was 9.6 ± 2.8 min.5 Reichert et al6 had
similar results.

Newer methods of minimally invasive CO estimation
like lithium dilution7 are under evaluation. Studies have
shown that pulse contour cardiac output measurement
(PiCCO) is reliable for at least 8 hours after cardiac sur-
gery.8 Ultrasonic methods to estimate cardiac output can
be performed externally by placing a probe on the chest
or internally by inserting a probe in the oesophagus i.e.
Trans esophageal cardiac output (TECO).9 Judicious use
of PAC in high-risk patients is still reasonable till we gather
more evidence regarding other non-invasive methods of
haemodynamic monitoring.

Early extubations that is within 6 hours of ICU arrival
are now an accompaniment of fast track cardiac
anesthesia for CABG and is easier in OPCAB.10 The in-
cidence of ventilator-associated pneumonia (VAP) is di-
rectly proportional to duration of ventilation.11 Early ex-
tubation is associated with decrease in hospital compli-
cations, ICU and hospital stay, cost of surgery and no-
socomial pneumonia. Prone position ventilation has been
shown to improve oxygenation in post cardiac surgery
hypoxemia not responding to other means.12 Nitric oxide
(NO) is another modality, which has been used for ARDS
or in right heart failure as a temporary measure.13

Respiratory physiotherapy is an essential part of post-
operative care, but its usefulness for prevention of pul-
monary complications remains unproved.14

Cardiac surgery is particularly painful due to ster-
notomy/thoracotomy. With the advent of minimally inva-
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sive surgery including robotic cardiac surgery adequate
postoperative analgesia is mandatory. In addition to in-
termittent or continuous infusion of analgesics, patient
controlled analgesia is also effective. Thoracic epidural
analgesia (TEA) has been shown to provide intense
postoperative analgesia, helps in early extubation, im-
proves pulmonary function and improves distribution of
coronary flow.15 In patients receiving TEA a high index
of suspicion for epidural haematoma should be kept in
mind if lower limb motor weakness develops in the ICU.16

Then, local anaesthetic should be stopped and early CT
scan of the spine is recommended. The incidence of
epidural haematoma is approximately 1: 150,000 and
early diagnoses and surgical evacuation will prevent
paraplegia.17

Subarachnoid morphine17 has also been successfully
used for pain relief in the first 24-36 hours. The risk of
epidural haematoma remains, though much less.

The incidence of deep vain thrombosis (DVT) and pul-
monary embolism (PE) is low in cardiac surgery patients.
A procoagulant state has been described following
OPCAB and low dose heparin, low molecular weight
heparin and early mobilization reduces the incidence of
DVT and PE.18 Sequential compression devices have not
been effective in reducing the incidence of DVT and PE.19

It has been shown that, acute renal failure (ARF) occur-
ring post cardiac surgery is an independent risk for mor-
tality and morbidity.20 A modest increase in creatinine that
resolves within 48 to 72 hrs is common. ARF occurs more
frequently following valve surgery than CABG. The dura-
tion of CPB is an important intraoperative risk factor for
severe and sustained ARF, which occurs in approximately
2% of the patients. Low ejection fraction, hypovolaemia,
use of aminolycosides, use of angiotensin converting
enzymes inhibitors and use of nonsteroidial anti-inflam-
matory agents, can increase the risk of renal failure.

To prevent ARF in post-cardiac surgical patients,
prerenal factors must be corrected. Haemodynamic
monitoring is crucial for appropriate fluid therapy. In a
prospective randomized study OPCABs were associated
with less renal dysfunction.21 Renal dose dopamine has
no role in prevention and treatment of ARF22 furthermore
it may increase the incidence of adverse complications
like cardiac arrhythmia and gut ischaemia. Early aspirin

therapy has been shown to reduce the incidence of ARF,
stroke and gut ischaemia in these patients.23 Once ARF
is established, renal replacement therapy should be in-
stituted early. Daily renal replacement therapy reduces
ICU stay and mortality, which has remained 15% over
last 20 years.

A recent report by Vanden Burgh24 has shown that in-
tensive control of blood sugar in surgical ICU (mainly
post cardiac surgical) reduces infection rate, ICU stay
and mortality. Blood sugar should be maintained between
100 - 150 mg/dl with the help of insulin therapy.

Post-cardiac surgery, the incidence of major neurologi-
cal complications is high 2.1%.25 The risk factors for the
development of neurological complications are old age,
atheroma in aorta, carotid artery stenosis, left atrial /
left ventricular thrombus and atrial fibrillation. Cerebral
infarct develops due to emboli from atheroma, intracavity
clots. The manifestations are focal neurological deficit,
coma and seizures. The most useful diagnostic modal-
ity is CT scan.

Avoidance of application of the aortic cross clamp and
CPB are expected to reduce the incidence of stroke flow-
ing OPCABs.3

A lot has been achieved, but still many issues need
to be tackled. Infection control and left ventricular as-
sist devices, better ventilator strategies, non invasive
ventilation, control of bleeding and pain, prevention of
hypothermia need to be studied in the critical care of
cardiac surgical patients and strategies need to be
evolved for India with its special socioeconomic con-
cerns in mind.
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