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Anaesthetic management of laparoscopic surgery for 
rectal cancer in patients of dilated cardiomyopathy  
with poor ejection fraction: a case report
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Abstract: A patient with dilated cardiomyopathy with poor ejection fraction posted for laparoscopic surgery for rectal 
cancer which was successfully performed under general anesthesia with endotracheal intubation and mechanical 
ventilation was reported. Our observations strongly indicate that detailed preoperative assessment, watchful intra-
operative monitoring, and skillful optimization of fluid status and hemodynamic play important role in the high risk 
patient under general anesthesia with endotracheal intubation and mechanical ventilation.
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Introduction

Dilated cardiomyopathy (DCM) that is charac-
terized by ventricular dilation and impaired 
myocardial dilation is recognized as an impor-
tant disorder that threatens human health and 
life [1-3]. DCM is well known to be defined by 
the presence of (a) fractional myocardial short-
ening <25% and/or ejection fraction <45% and 
(b) left ventricular end diastolic diameter 
>117% excluding any known cause of myocar-
dial disease [4-6]. DCM and resulting comor-
bidity, such as heart failure or atrial fibrillation, 
significantly increase the risk for perioperative 
adverse events [7]. It is widely acknowledged 
that management of patients with severe car-
diomyopathies and left ventricular dysfunction 
is associated with a high morbidity and mortal-
ity in the preoperative period [8, 9]. Left ven-
tricular ejection fraction (LVEF) of ≤35% is con-
sidered to be an optimal predictor of postoper-
ative cardiac events [6, 10]. Because of the 
increased risks of perioperative complications, 
anesthetic management of DCM requires the 
application of a specific technique. It has been 
shown that appropriate preoperative assess-
ment, adequate perioperative monitoring, and 
early intervention to hemodynamic disturbanc-

es, may help prevent adverse events and 
improve patient outcome [11]. Herein we pro-
vide a patient with dilated cardiomyopathy with 
poor ejection fraction posted for laparoscopic 
surgery for rectal cancer which was success-
fully performed under general anesthesia with 
endotracheal intubation and mechanical 
ventilation.

Case presentation

The patient was a 63-year-old man with a medi-
cal history notable for diabetes mellitus, benign 
prostatic hypertrophy, and a dilated cardiomy-
opathy characterized by severe left ventricular 
dysfunction without a history of congestive 
heart failure (CHF), in Huanggan Central 
Hospital, Hubei, PR China. Ten days ago, he was 
admitted to another hospital with heart palpita-
tion, chest discomfort, weight loss, abdominal 
pain, changes in bowel habit, or bleeding, and 
had no history of abdominal surgery or trauma. 
On examination, there was rectal neoplasm. He 
was referred to our institution with a curative 
intent.

On admission, he had a temperature of 36.4°C, 
blood pressure of 140/90 mm Hg, heart rate of 
110 bpm, respiratory rate of 19 bpm, weight of 
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67.5 kg, and O2 saturation of 96% on room air. 
Initial laboratory studies of electrolytes, com-
plete blood count and cardiac enzymes were 
within normal limits. EKG showed sinus tachy-
cardia and incomplete left bundle branch block. 
Chest radiograph showed biventricular enlarge-
ment (Figure 1A). He had undergone a cardiac 
ultrasound imaging study, which revealed a left 
ventricle of 62 mm, left atrium of 48 mm, right 
ventricle of 36 mm, right atrium of 43 mm, a 
left-ventricular shortening <18%, and a left-
ventricular ejection fraction of 31% (Figure 
1B-D). He appeared comfortable seated in a 
supine position and denied dyspnea. On exami-
nation, auscultation revealed low breath 
sounds, a little moist rale over the left lung 
base, and a grade 2/6 systolic murmur at the 
apex. At the time of his cardiac evaluation, he 
was mildly symptomatic, and didn’t experience 
edema of lower limbs. The patient understood 
and accepted the risks and benefits of surgery 

and anesthesia by a frank discussion, and 
wished very much to proceed with elective lap-
aroscopic surgery for rectal cancer. Written 
informed consent was obtained from the 
patient and his family.

In the operating room, the patient was lightly 
sedated with 2 mg intravenous midazolam, and 
left radial artery cannulation and right internal 
jugular vein cannulation were performed under 
local anesthesia. After preoxygenation, intrave-
nous induction of general anesthesia was 
accomplished with 50 µg sufentanil, 10 mg 
etomidate, and 50 mg rocuronium. The trachea 
was easily intubated with a tracheal tube under 
direct laryngoscopy. After intubation, heart rate 
of 140 bpm was treated by intravenous cedi-
lanid 0.4 mg. Mild hypotension was initially 
treated by infusion of epinephrine at 3 to 6 µg/
min. Additional support was achieved by intra-
venous infusion of nitroglycerin 0.3 to 0.8 µg/

Figure 1. Imaging data. A. Chest radiograph showed biventricular enlargement. B-D. Cardiac ultrasound imaging 
study revealed a left ventricle of 62 mm, left atrium of 48 mm, right ventricle of 36 mm, right atrium of 43 mm, a 
left-ventricular shortening <18%, and a left-ventricular ejection fraction of 31%.
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kg/min to promote right ventricular afterload 
reduction. General anesthesia was maintained 
with 1.0% to 1.5% sevoflurane, 0.3-0.6 µg/kg/
min remifentanil and 0.1-0.2 mg/kg/min pro-
pofol (so as to maintain PaCO2 between 35-45 
mmHg). Intermittent doses of rocuronium were 
administered to maintain skeletal muscle 
paralysis [12, 13]. The depth of anesthesia was 
monitored by recording entropy (Datex-
Ohmeda, GE Healthcare)/bispectral index (BIS). 
Figure 2 showed intraoperative parameters in 
response to laparoscopic surgery and anes-
thetic management. The overall anesthetic 
goal is to maintain adequate volume expansion 
by maintaining central venous pressure (CVP) 
of 10-15 mmHg and avoid decreased perfusion 
by maintaining mean arterial pressure (MAP). 

The laparoscopic operation for rectal cancer 
lasted 5 h. After confirmation of neuromuscular 
recovery, the patient was extubated. After sta-
bilization in the operate room, he was trans-
ported to an intensive care unit dedicated to 
the care of surgical patients after surgery. On 
postoperative day 2, he was transferred to a 
step-down unit and was discharged home on 
postoperative day 6. At last follow-up on post-
operative day 30, he had walked independently 
and made a near full recovery in terms of his 
motor function.

Discussion

The present case described successful anes-
thetic management of the patient with dilated 

et al reported general anesthetic management 
of the patient with dilated cardiomyopathy 
undergoing pulmonary resection surgery, and 
indicated that in patients presenting for pulmo-
nary resection, additional effects resulting from 
positioning, one-lung ventilation, surgical pro-
cedures, and contraction of the pulmonary vas-
cular bed imposed physiological effects on car-
diovascular function [11]. Sanatkar et al 
observed the hemodynamic effects of spinal 
block with low dose of bupivacaine and sufent-
anil in patients with low myocardial ejection 
fraction, and reported thedecrease of blood 
pressure after a low dose of subarachnoid 
block [14]. Srivastava et al reported anesthetic 
management of renal transplant surgery in 
patients of dilated cardiomyopathy with ejec-
tion fraction less than 40% using combined spi-
nal epidural technique, and indicated that 
meticulous preoperative optimization, close 
intraoperative monitoring, tailoring the anes-
thetic plan to patient’s specific needs, optimi-
zation of fluid status and hemodynamic, and 
watchful postoperative care are the key to a 
successful renal transplant in these high risk 
patients [15]. Pradeep et al reported the suc-
cessful anesthetic management of a patient 
with severe dilated cardiomyopathy for frac-
tured femur surgical repair under graded epi-
dural anaesthesia [16]. Kaya et al demonstrat-
ed the application of successful anesthetic 
management of hysterosalpingooophorectomy 
in a patient who had been diagnosed with 
severe idiopathic dilated cardiomyopathy by 

Figure 2. Intraoperative haemodynamics. SBP: systolic blood pressure, MAP: 
mean arterial pressure, DBP: diastolic blood pressure, CVP: central venous 
pressure, and Peak: Peak of airway resistance.

cardiomyopathy with poor 
ejection fraction posted for 
laparoscopic surgery for rec-
tal cancer. Based on our 
knowledge, this is the first 
study in a patient with dilat-
ed cardiomyopathy with 
poor ejection fraction post-
ed for laparoscopic surgery 
under general anesthesia 
with endotracheal intuba-
tion and mechanical ven- 
tilation.

Several clinical studies have 
demonstrated cardiovascu-
lar stability in the patient 
with dilated cardiomyopathy 
or low myocardial ejection 
fraction [14] undergoing 
non-cardiac surgery. Sumler 
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using regional anesthetic management (tho-
racic epidural anesthesia) [17].

General anesthesia, muscle relaxation, and 
positive-pressure ventilation all impose cardio-
vascular burden [18, 19]. For most patients 
with adequate cardiovascular reserve, these 
effects are well tolerated. However, this case 
was asked to provide anesthetic care for the 
patient with significantly reduced cardiac func-
tion who required laparoscopic surgery for rec-
tal cancer. Anesthetic management of a patient 
having dual problems of DCM and laparoscopic 
surgery is a challenge for the anesthesiologist. 
Preoperative assessment in the patient with 
DCM often includes the following factors: 
Patient with DCM is on the verge of developing 
cardiac failure, so preoperative volume assess-
ment must be taken care of. Arrhythmias like 
ventricular tachyarrhythmias and atrial fibrilla-
tion are commonly associated with DCM [20-
22], so preoperative assessment and correc-
tion of electrolytes particularly are very impor-
tant. Intraoperative monitoring is essential and 
the following factors must be taken care of: (1) 
avoidance of drug induced myocardial depres-
sion, (2) maintenance of myocardial contractili-
ty, (3) hypotension should be avoided to pre-
vent myocardial hypoperfusion, (4) mainte-
nance of adequate preload while preventing 
fluid overload.

In conclusion, data presented here provide suc-
cessful anesthetic management of the patient 
with dilated cardiomyopathy with poor ejection 
fraction posted for laparoscopic surgery for rec-
tal cancer. Our observations strongly indicate 
that detailed preoperative assessment, watch-
ful intraoperative monitoring, and skillful opti-
mization of fluid status and hemodynamic play 
important role in the high risk patient under 
general anesthesia with endotracheal intuba-
tion and mechanical ventilation.
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