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Тhe aim of the research was to determine the cause of 
polyneuropathy in patients undergone heart surgery.

Material and methods
Sixty patients (36 - male, 24 - female) undergone cardiopulmonary 

bypass surgery were examined. The cohort was divided into two 
groups. Twenty patients (9 - male, 11 - female) who debuted 
polyneuropathy in early postoperative period after the heart surgery 
were included in the 1st (main) group. The patients of the 2nd control 
group (n=40) had also been undergone cardio-surgical interventions, 
but had no signs of polyneuropathy in early postoperative period.

The following cardiac surgeries were performed to all the patients: 
coronary artery bypass surgery in 51,7% of cases, reconstructive 
surgery on heart valves in 48,3% of cases. The patients of the both 
groups had comparable characteristics of age and sex. Preoperative, 
intraoperative and postoperative prospective factors that might cause 
the development of polyneuropathy were assessed in all the patients.

Results
Degree of incidence of the prospective factors, contributed to the 

development of polyneuropathy in preoperative and intraoperative 
periods in patients of both groups didn’t differ significantly, (p>0,05). 
Signs of polyneuropathy were revealed in 20 patients in postoperative 
period. These patients made up the main group (9 men, 11 women). The 
control group of 40 people (27 men, 13 women) was composed by the 
patients who had also undergone the cardio-surgical interventions, but 
had no signs of polyneuropathy in postoperative period. Preoperative 
rates as well as intraoperative rates in patients of both groups didn’t 
differ significantly.

Multiple organ failure syndrome (p<0,01), sepsis (p<0,01), 
pneumonia (p<0,01), myocardial infarction (p<0,05), pleurisy 
(p<0,05) were presented in patients of the main group in postoperative 
period significantly more often. Multiple organ failure was diagnosed 
in 19 patients of the main group and 1 patient of the control group, 
sepsis - 20 patients and 1 patient respectively, pneumonia - 17 in the 
main group and 4 of the control, 5 patients of the main group and 2 
of the control one had myocardial infraction, pleurisy was in 7 and 5 
patients respectively. Patients of the main group were treated in an 
intensive care unit significantly more often 19,4 bed-day, the control 

group - 1,5 bed-day (p<0,01); had the artificial lung ventilation for a 
longer period - 15,1 bed-day, the control group - 0,4 bed-day (p<0,01); 
they were provided by a longer inotropic support 12,3 bed-day, the 
control group - 0,4 bed-day (p<0,01) and a drug sedation comparing 
to the patients of the control group 10,5 bed-day and 0,4 bed-day 
respectively (p<0,01). Most frequently antibiotic therapy received 
by the patients of the main group than the control: 20 (100%) and 9 
(22,5%), p<0.01.

Discussion
The etiology of polyneuropathy in patients undergoing cardiac 

surgeries is still inadequately explored and in every specific case 
oftentimes remains unexplained. From the perspective of our research 
in 20 patients out of 60 after cardiac surgery polyneuropathy signs 
were revealed according to clinical pattern and EMG results. There 
is no data of possible preoperative or intraoperative predictors of 
polyneuropathy development in patients undergone cardiac surgeries 
in available contemporary literature. Our research also hasn’t 
shown any significant preoperative or intraoperative risk factors of 
polyneuropathy development in postoperative period.

We tested the possible polyneuropathy development risk factors 
in postoperative period in patients undergone cardio-surgical 
interventions. According to the research of Thiele RI et al.3  the 
authors came to the conclusion that sepsis, the increased level of urea 
and using of high doses of catecholamines may cause polyneuropathy 
in patients undergone cardiac surgeries.3 Chen HC et al.4  suggested 
that any kind of muscle weakness, limb paralysis as well as difficult 
weaning from artificial lung ventilation developed in patients with 
inflammatory response syndrome after cardiac surgeries were the 
signs of polyneuropathy. The polyneuropathy itself is considered to be 
the complication of the systemic inflammatory response and sepsis.4 

The results of our research have shown that the development of 
polyneuropathy in postoperative period in patients undergone cardiac 
surgeries is associated with sepsis and multiple organ failure that are 
corresponding to the literature data. These patients need to stay in 
an intensive care unit for longer time, they need prolonged inotropic 
support, drug sedation, artificial lung ventilation as well as a long 
lasting antibiotic therapy. Lots of mechanisms have been proposed 
to explain the pathophysiology of polyneuropathy in critically ill 
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Abstract

In recent years the complexity of the cardio-surgical interventions has increased 
significantly. The number of the patients with the severe comorbidity background that are 
being operated is constantly increasing.1  Nowadays the frequency of the complications after 
cardiopulmonary bypass surgery is still rather high - 20-30%.2  One of the complications 
that is appeared in patients undergoing cardio-surgical interventions is a polyneuropathy.

Keywords: cardiac surgery, polyneuropathy, EMG, multiple organ failure, sepsis

Journal of Anesthesia & Critical Care: Open Access

Mini Review Open Access

https://crossmark.crossref.org/dialog/?doi=10.15406/jaccoa.2017.09.00338&domain=pdf


Polyneuropathy in patients undergoing cardiac surgery 2
Copyright:

©2017 Davidov et al.

Citation: Davidov NR, Vinogradov OI, Gorokhovatskiy YI, et al. Polyneuropathy in patients undergoing cardiac surgery. J Anesth Crit Care Open Access. 
2017;9(2):11‒12. DOI: 10.15406/jaccoa.2017.09.00338

patients, the majority of which are complicated and aren’t fully clear 
or well proven.5 

A number of studies6–8  have shown that polyneuropathy 
development in critically ill patients protracts the artificial lung 
ventilation so that the phrenic nerves neuropathy may be the cause 
of complicated weaning. According to the prospective studies the 
authors7,9  suggested that hospital mortality rate increased in patients 
with neuromuscular disease who had artificial lung ventilation for more 
than 7 days. In the conducted research 48 patients with the signs of a 
severe sepsis were examined. The authors made the conclusion that 
the development of muscular weakness in the extremities (paralysis) 
along with the systemic inflammatory response and sepsis is a 
critically illness polyneuropathy. The development of polyneuropathy 
in patients affects the time of artificial lung ventilation, hospital stay 
and recovery time.7,9 

The cause of polyneuropathy development could also be a 
protracted mechanical lung ventilation, vitamin deficiency, bacterial 
endotoxins, coagulopathy, the use of aminoglycosides (gentamicin), 
corticosteroids therapy and neuromuscular blocking agents, that are 
widely used in an intensive care medicine.10–14 Polyneuropathy has 
also been developed after acute respiratory distress syndrome, acute 
hypotonia episodes, injuries with no signs of sepsis or multiple 
organ failure.15,16 A matter of principle is to choose the treatment and 
prevention approach of polyneuropathy in patients undergone cardio-
surgical interventions.

There is no specific management of polyneuropathy in critically 
ill patients nowadays. Everything is directed at preventive services. 
Prevention of polyneuropathy development in critically ill patients 
includes: sepsis and multiple organ failure treatment,17 tight glycemic 
control by insulin ranging from 4,6 to 6,1 mmol/L;8 early rehabilitation 
along with the physiotherapy that provides a faster recovery15,19–24  
and improves artificial lung ventilation time as well as staying in an 
intensive care unit,25–31 it also ameliorates neuromuscular function 
and reduces disability;22,23 electrical muscle stimulation of extremities 
(every day sessions about 60 min long).32–35 

Thus on the basis of comparative, correlation and factor analyses we 
can state that there are no preoperative or intraoperative predictors of 
polyneuropathy development in patients undergone cardiac surgeries. 
The polyneuropathy development is a result of postoperative sepsis, 
multiple organ failure, pneumonia, myocardial infarction, pleurisy 
that require a longer staying in an intensive care unit, protracted 
artificial lung ventilation, inotropic support and drug sedation as well 
as prolonged antibiotic therapy. Nowadays prevention and treatment 
of multiple organ failure, systematic inflammatory response, sepsis 
are the only and most essential methods of controlling polyneuropathy 
in patients undergone cardio-surgical interventions. Exclusion or 
careful use of corticosteroids, neuromuscular blocking agents along 
with an early rehabilitation and physiotherapy are critical to patient’s 
recovery.

Conclusion
Comorbidity background, types of heart surgery, the technique 

of surgical intervention and the specifics of anesthetic support 
are not the cause of polyneuropathy in patients undergoing heart 
surgery. Patients with polyneuropathy suffered from sepsis, multiple 
organ failure, pneumonia, myocardial infarction more often. These 
patients stayed in the intensive care unit for a longer time. They 
needed inotropic support, drug sedation, mechanical ventilation and 
prolonged antibiotic therapy more often. Therefore, the developed 

polyneuropathy in patients undergone cardio-surgical interventions is 
critical illness polyneuropathy. 
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