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INTRODUCTION 
Bronchospasm is an anesthetic emergency that can lead to 

disastrous outcomes if treatment is irresolvable. An anesthesia 

provider must immediately initiate treatment if bronchospasm is 

suspected in order to avoid negative sequelae (Linck , 2007). 

Bronchospasm encountered during the perioperative period 

and especially after induction/intubation may involve an 

immediate hypersensitivity reaction including IgE-mediated 

anaphylaxis or a nonallergic mechanism triggered by factors such 

as mechanical (i.e., intubation-induced bronchospasm) or 

pharmacologic-induced bronchoconstriction in patients with 

uncontrolled underlying airway hyperreactivity (for example, due 

to histamine-releasing drugs such as atracurium or mivacurium). 

The differential diagnosis includes inadequate anesthesia, mucous 

plugging of the airway, esophageal intubation, kinked or 

obstructed tube/circuit and pulmonary aspiration. Unilateral 

wheezing suggests endobronchial intubation or an obstructed tube 

by a foreign body (such as a tooth). If the clinical symptoms fail to 

resolve despite appropriate therapy, other etiologies such as 

pulmonary edema or pneumothorax should also be considered 

(Dewachter et al., 2011). 
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Active and passive heavy smokers, patients suffering from 

chronic obstructive pulmonary disease and children with mild to 

moderate upper respiratory tract infections have a high incidence 

of bronchospasm at extubation (Karmarkar and Varshney, 2008). 

Bronchospasm during general anesthesia can present in 

isolation or as a component of a more serious underlying 

pathology such as anaphylaxis. It is characterized by prolonged 

expiration, wheezes and increased peak airway pressures during 

Intermittent Positive Pressure Ventilation (IPPV). If untreated, it 

can cause hypoxia, hypotension and increased morbidity and 

mortality. Suspected bronchospasm during anaesthesia should be 

assessed and treated promptly. Ongoing management should 

address the underlying cause (Westhorpe et al., 2005). 
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AIM OF THE WORK 
 

The purpose of this Essay is to identify the causes of 

bronchospasm in the perioperative period and provide methods for 

their early detection and management. 
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PATHOPHYSIOLOGY OF 

PERIOPERATIVE BRONCHOSPASM 

Bronchospasm and wheezes are common features of  

reactive airway disease. Patients with bronchial asthma and some 

with chronic obstructive pulmonary disease (COPD) show 

hyperreactive airway responses to mechanical and chemical 

irritants. In these groups there is a combination of constriction of 

bronchial smooth muscle, mucosal edema and mucus 

hypersecretion with plugging. Perioperative bronchospasm in 

patients with reactive airway disease is however relatively 

uncommon. In patients with well-controlled asthma and COPD 

the incidence is approximately 2%. The overall incidence of 

bronchospasm during general anaesthesia is approximately 0.2% 

(Olsson , 1987). 

Exposure to tobacco smoke, history of atopy and viral 

upper respiratory tract infection (URTI) all increase the risk of 

bronchospasm during anaesthesia. In many patients with 

bronchospasm during anaesthesia there is no history of reactive 

airway disease (Pepe and Marini, 1982). 

Gas exchange abnormalities, particularly hypoxemia, are 

well known accompaniments of exacerbations of asthma. The 

degree of hypoxemia shows a poor correlation with indices of 
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severity of airflow obstruction. Several studies have indirectly 

recognized ventilation perfusion (V/Q) mismatching as the 

fundamental mechanism underlying abnormal gas exchange in 

asthma (Ballester et al., 1989). 

In asthmatic patients, the distributions of  V/Q ratios were 

typically characterized by a bimodal pattern in blood flow 

distribution, with a significant proportion of the cardiac output 

(approximately 25%) perfusing lung units with low V/Q ratios  

( < 0.1). There was no shunt and there were no areas with high 

V/Q ratios, and dead space was normal. The bimodal pattern of 

blood flow distribution was attributed to the effectiveness of 

collateral ventilation, which prevented complete airway occlusion 

by mucus plugging, edema, and/or bronchoconstriction. This 

explains the absence of the development of shunt and the failure 

of the low  V/Q units to collapse beyond the occluded airways 

(Lagerstrand et al., 1992). 

Likewise, it is consistent with the hypothesis that the 

changes involved in abnormalities of pulmonary gas exchange 

take place peripherally rather than centrally, where collateral 

ventilation is less likely to play a major role. The presence of this 

bimodal pattern with modest or no airflow limitation is most 

consistent with persistent peripheral airway involvement 

(Schmekel et al., 1994). 


