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ABSTRACT  

Background: Post-operative pulmonary complications are 

broadly defined as conditions affecting the respiratory tract that 

can adversely influence clinical course of the patient after 

surgery. Hence; the present study was conducted with the aim 

of assessing the post-anaesthesia pulmonary complications 

after use of muscle relaxants.  

Materials and Methods: A total of 200 subjects were enrolled 

in the present study. All the subjects were broadly divided into 

two study groups as follows: Group A: 100 subjects with 

muscle relaxants, and Group B: 100 subjects without muscle 

relaxants. Complete demographic and clinical details of all the 

subjects were obtained. Postoperative physical examination of 

all the subjects was carried out for checking for adverse 

pulmonary events. All the results were recorded in Microsoft 

excel sheet and were analyzed by SPSS software.  

Results: Among the group A subjects, Post-anaesthesia 

pulmonary complications were seen in 10 percent of the 

patients while in group B, Post-anaesthesia pulmonary 

complications were seen in 4 percent of the patients. Among 

group A subjects associated with Post-anaesthesia pulmonary 

complications, 5 subjects belonged to the age group of more 

than  80  years. Among group B subjects associated with Post- 

 

 
 

 
anaesthesia pulmonary complications, 2 subjects belonged to 

the age group of more than 80 years. Significant correlation 

was seen between occurrences of post-anaesthesia pulmonary 

complications and patients with BMI ≥ 30 Kg/m2. 

Conclusion: Post-anaesthesia pulmonary complications are 

significantly associated with use of muscle relaxants. 
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INTRODUCTION 

Post-operative pulmonary complications are broadly defined as 

conditions affecting the respiratory tract that can adversely 

influence clinical course of the patient after surgery. Prior risk 

stratification, risk reduction strategies, performing short duration 

and/or minimally invasive surgery and use of anaesthetic 

technique of combined regional with general anaesthesia can 

reduce the incidence of adverse events.1 

Neuromuscular blocking agents (NBAs) exhibit their clinical effects 

on pulmonary functions indirectly by acting on autonomic nervous 

system. Succinylcholine stimulates autonomic ganglia whereas 

D‑tubocurarine blocks it. D‑tubocurarine, succinylcholine, 

atracurium  and mivacurium are associated with histamine release  

that may cause increased airway resistance and 

bronchoconstriction in patients with hyperactive airway. 

Pancuronium, vecuronium and rocuronium do not have any effect 

on pulmonary functions. The allergic reactions are most common 

in NBAs amongst all drugs used in anaesthesia. Cross‑reactions 

with other NBAs are also common; hence, allergy test must be 

done if found allergic to one of them. Anticholinesterases do not 

have direct effect on pulmonary functions but when used alone 

cause increased tracheal secretions and consequent 

bronchoconstriction.2- 6 Hence; the present study was conducted 

with the aim of assessing the post-anaesthesia pulmonary 

complications after use of muscle relaxants.  
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MATERIALS & METHODS 

A total of 200 subjects were enrolled in the present study. All the 

subjects were broadly divided into two study groups as follows: 

Group A: 100 subjects with muscle relaxants, and 

Group B: 100 subjects without muscle relaxants  

Ethical approval was obtained from institutional ethical committee 

and written consent was obtained from all the patients after 

explaining the entire research protocol.  

Enrolment of all the patients who were more than 18  years of age 

and who were schedule to receive general anaesthesia for any in-

hospital procedure. Patients schedule to undergo cardiac surgical 

procedures were excluded. Complete demographic and clinical 

details of all the subjects were obtained. Postoperative physical 

examination of all the subjects was carried out for checking for 

adverse pulmonary events. All the results were recorded in 

Microsoft excel sheet and were analyzed by SPSS software.  

 

RESULTS   

Among the group A subjects, Post-anaesthesia pulmonary 

complications were seen in 10 percent of the patients while in 

group B, Post-anaesthesia pulmonary complications were seen in 

4 percent of the patients. Among group A subjects associated with 

Post-anaesthesia pulmonary complications, 5 subjects belonged 

to the age group of more than 80 years.  

Among group B subjects associated with Post-anaesthesia 

pulmonary complications, 2 subjects belonged to the age group of 

more than 80 years. 6 subjects in the group A with presence of 

post-anaesthesia pulmonary complications were males while 4 

subjects in the group B with presence of post-anaesthesia 

pulmonary complications were males.  

Significant correlation was seen between occurrences of post-

anaesthesia pulmonary complications and patients with BMI ≥ 30 

Kg/m2. 

 

Table 1: Post-anaesthesia pulmonary complications 

Variable Groups 

Group A Group B 

Age  group  18-40 0 0 

41-60 3 1 

61-80 2 1 

Above 80 5 2 

Gender  Male 6 3 

Female 4 1 

Overall complication (n) 10 4 

 

Table 2: Correlation of Post-anaesthesia pulmonary complications with BMI 

Variable  95% CI p- value 

BMI less than 25 Kg/m2 0.86 to 1.23 0.12 

BMI between 25 to 29.9 Kg/m2 0.94 to 1.85 0.35 

BMI ≥ 30 Kg/m2 -1.56 to 1.42 0.00 (Significant) 

 

DISCUSSION 

The World Health Organization estimates that at least 187 million 

surgeries requiring general anesthesia are performed each year 

worldwide.  Anesthesiologists often use intermediate-acting 

neuromuscular-blocking agents (NBAs) to facilitate tracheal 

intubation and maintain optimal surgical conditions.  However, 

studies show that NBAs are associated with postoperative 

respiratory complications including postextubation hypoxia, 

respiratory failure, negative pressure–induced pulmonary edema, 

and atelectasis.7- 9 Postoperative respiratory complications are the 

second most common postoperative surgical complications, after 

wound infection, and contribute to a significant financial burden on 

hospitals and patients. Anesthesiologists need to balance optimal 

surgical conditions and associated side effects of medications 

used to accomplish surgical relaxation. Although deeper levels of 

neuromuscular blockade may improve surgical conditions, larger 

doses of NBAs are more difficult to reverse and put patients at a 

greater risk of developing residual paralysis.7- 10 Hence; the 

present study was conducted with the aim of assessing the post-

anaesthesia pulmonary complications after use of muscle 

relaxants. 

Among the group A subjects, Post-anaesthesia pulmonary 

complications were seen in 10 percent of the patients while in 

group B, Post-anaesthesia pulmonary complications were seen in 

4 percent of the patients. Among group A subjects associated with 

Post-anaesthesia pulmonary complications, 5 subjects belonged 

to the age group of more than 80 years. Among group B subjects 

associated with Post-anaesthesia pulmonary complications, 2 

subjects belonged to the age group of more than 80 years. In 

ambulatory surgery, residual paralysis occurs less frequently, 

however the proportion of patients affected is still significant at 38 

%. The overall risk of perioperative morbidity and mortality in day-

case surgeries is low with one recent study quoting the risk to be 

as low as 0.1 %. By these observations the effect of residual 

paralysis on postoperative outcomes in day case surgery must be 

very minimal. Despite this, concerns over patient safety remain as 

more procedures are carried out on an ageing population in 

ambulatory care centers with fewer resources to rapidly identify 

and treat post-operative complications.11 

In the present study, 6 subjects in the group A with presence        

of post-anaesthesia pulmonary complications were males while     

4  subjects  in  the  group  B  with  presence   of  post-anaesthesia  
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pulmonary complications were males. Significant correlation was 

seen between occurrences of post-anaesthesia pulmonary 

complications and patients with BMI ≥ 30 Kg/m2. Duncan J 

McLean et al assessed the dose-dependent Association between 

Intermediate-acting Neuromuscular-blocking Agents and 

Postoperative Respiratory Complications. In a hospital-based 

registry study on 48,499 patients who received intermediate-acting 

neuromuscular-blocking agents, the authors tested the primary 

hypothesis that neuromuscular-blocking agents are dose 

dependently associated with the risk of postoperative respiratory 

complications. In the secondary analysis, the authors evaluated 

the association between neostigmine dose given for reversal of 

neuromuscular-blocking agents and respiratory complications. 

Post hoc, the authors evaluated the effects of appropriate 

neostigmine reversal (neostigmine ≤ 60 μg/kg after recovery of 

train-of-four count of 2) on respiratory complications. The authors 

controlled for patient-, anesthesia-, and surgical complexity-

related risk factors. High doses of neuromuscular-blocking agents 

were associated with an increased risk of postoperative 

respiratory complications (n = 644) compared with low doses (n = 

205) (odds ratio [OR], 1.28; 95% CI, 1.04 to 1.57). Neostigmine 

was associated with a dose-dependent increase in the risk of 

postoperative respiratory complications (OR, 1.51; 95% CI, 1.25 to 

1.83). Post hoc analysis revealed that appropriate neostigmine 

reversal eliminated the dose-dependent association between 

neuromuscular-blocking agents and respiratory complications (for 

neuromuscular-blocking agent effects with appropriate reversal: 

OR, 0.98; 95% CI, 0.63 to 1.52). The use of neuromuscular-

blocking agents was dose dependently associated with increased 

risk of postoperative respiratory complications.12 

 

CONCLUSION  

Post-anaesthesia pulmonary complications are significantly 

associated with use of muscle relaxants. 
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