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A 28 year old boy was referred from a private hospital for evaluation 
of constrictive pericarditis. He was diagnosed for the same about 4 
years back with history of worsening shortness of breath and fatigue. 
At the time of presentation, patient required supplemental Oxygen 
and was New York Heart Association Class-IV heart failure. Physical 
examination revealed distension of jugular veins with significant 
ascites & hepatomegaly. Bilateral pedal edema was absent; however 
patient was on long term therapy with loop diuretics. About 1 litre of 
abdominal paracentesis was done to relieve tense ascites. A chest X-ray 
revealed pericardial calcification which was confirmed by computed 
tomography scan showing thickened pericardium with calcification 
with mild bilateral pleural effusion and congestion of liver. Preoperative 
echocardiography showed left ventricular ejection fraction between 
40% and 45% with thickened pericardium. He had past history of 
completion of full course of antitubecular treatment for the same in 
recent past. Routine biochemical tests within normal limit and an 
elective pericardiectomy was planned through lateral thoracotomy 
approach under general anesthesia.

Patient was transferred to the operation theatre with supplemental 
Oxygen having peripheral saturation (Spo2) 98-99%. Right radial 
artery catheterization was done under local anesthesia showing blood 
pressure of 130/80 mm Hg and heart rate 115/min. Patient was induced 
with Fentanyl, Etomidate and intubated after muscle relaxation with 
Rocuronium. Anesthesia was maintained with Oxygen and air (50:50) 
with Sevoflurane. Intraoperative vitals were maintained with blood 
pressure ranging 110-130/70-90 mm Hg, heart rate 110-140/min, SpO2 
98-100% and EtCO2 30-40 mm Hg. Through left lateral thoracotomy
approach, pericardiectomy was preceded. After removing about 5cm
X 4cm portion of thickened calcified pericardium, ventricles were
visualized contracting poorly and the right atrium was distended
with no contraction at all. The blood pressure suddenly dropped
to 40/20 mm Hg with EtCO2 to 10 mm Hg. Fluid bolus with 300
ml hydroxyl ethyl starch (130/0.4) via large bore veins revealed no
significant improvement in blood pressure and intracardiac massage
was started with infusion of high doses of Dobutamine, Adrenaline
and Noradrenaline and ventilation continued with 100% Oxygen.
Urgently trans-esophageal echocardiography was done which showed
severe reduction of systolic function with ejection fraction dropped to
less than 20% without any valvular incompetence. Surgery temporarily
stopped and resuscitation continued. Despite 20 minutes of heroic
efforts, the refractory heart failure progressed to death.

Low cardiac output syndrome (LCOS) after pericardiectomy seen 
in a small but not insignificant portion of patients with constrictive 
pericarditis, regardless of the operative approach or the extent of 
pericardial resection [1]. Despite extensive pericardiectomy, there 
always have some early deaths due to LCOS and this is because 
outcome is related not only to the extent of surgery, but to myocardial 
involvement. Autopsy findings indicate that myocardial fibrosis and 
atrophy may result from chronic constrictive pericarditis [1-3]. LCOS 
can also be caused by changes in cardiac architecture resulting from 

long periods of myocardial compression contributing to remodelling 
of the ventricles and to greater involvement of the myocardium in 
patients who have undergone long periods of symptomatic pericardial 
constriction, as in our patient with a history of 4 years of symptoms.

MacCaughan et al. [4] have described haemodynamic abnormalities 
after pericardiectomy in the largest series available (231 patients). The 
investigators noted a 28% incidence of LCOS postoperatively in their 
patients, with many of the perioperative deaths occurring in this low 
cardiac output group. Some patients also develop unexplained abrupt 
decrease in left ventricular ejection fraction noted in early postoperative 
periods which gradually improved over the next 4 weeks [5]. 

LCOS can be considered a form of acute heart failure (AHF). In the 
same way that AHF produces high mortality in non-surgical patients, 
[6] LCOS is a major cause of perioperative death in patients undergoing 
cardiac surgery [7,8]. LCOS is, however, a peculiar form of AHF as it
differs from the latter in etiology, prognosis, and treatment, all of which 
are influenced by the combination of surgery and anesthesia. In both
AHF and LCOS, there is clearly an underlying myocardial dysfunction, 
though the term “AHF” is too broad and all-embracing. In the surgical
context, “low output syndrome” is preferred, as it more precisely defines 
the patient’s clinical condition. All surgical patients with a cardiac index 
of <2.2 L/min/m2 and without hypovolemia have low output syndrome
[7,8].

Although the general principles for treating AHF apply in the 
case of LCOS, there are nevertheless some clear differences. Adequate 
oxygenation should be ensured by using mechanical ventilation and the 
usual anesthetic care. In surgical patients with low output, hypertension 
is not present and vasodilatation should be approached with caution 
in patients who are already usually vasodilated. According to the 
European Society of Cardiology guidelines for the treatment of AHF, 
levosimendan is the inotropic drug for which most evidence is available 
[9]. The same level of evidence is not available regarding the drug’s 
use in surgical patients. Published series have usually included only a 
small number of patients, have been performed in only 1 centre, and 
have not analyzed survival [10]. Levosimendan was introduced into 
clinical practice based on favourable results from the LIDO [11] and 
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RUSLAND [12] studies and although the results from the SURVIVE 
[13] study have not confirmed the tendency, its use in patients with
worsening heart failure is based on improvements in survival.

This phenomenon of LCOS after pericardiectomy in constrictive 
pericarditis can be correlated with that of “bird in cage phenomenon”, 
where after keeping a bird for few years in a cage, forgets to fly, 
if allowed to do so. Like this phenomenon, after long periods of 
pericardial constriction, upon releasing the same, heart fails to pump 
which ultimately leads to severe LCOS. So, while dealing with such type 
of patients, proper anaesthetic care with all emergency drugs should be 
kept ready to counteract such catastrophe. 
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