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EditordWith great interest, we read the letter by Baronos and

colleagues1 reporting a case of bronchospasm that occurred after

the administration of sugammadex for reversal of rocuronium-

induced neuromuscular block during desflurane anaesthesia in

a patient with no history of pulmonary disease. Interestingly,

isolated bronchospasm occurred without manifestations

of hypersensitivity or an allergic reaction and over a short

duration, which allowed tracheal extubation without post-

surgical consequences. The authors hypothesised a potential

role of sugammadex in eliciting bronchospasm.1 However, we

would like to comment on this clinical interpretation.

Bronchospasm can occur after activation of the para-

sympathetic nervous system or a neural network in the lungs,

known as the non-adrenergic non-cholinergic (NANC) nervous

system, by a noxious stimulus.2,3 In the first mechanism, the

trigger directly stimulates afferent vagal sensory fibres and ac-

tivates a vagal reflex with final release of acetylcholine, which

acts on M3 muscarinic receptors and results in bronchiolar

smooth muscle contraction.2 In the second mechanism, the

triggering factor, mainly proinflammatory mediators, stimu-

lates NANC unmyelinated C-fibres, resulting in the release of

neuropeptides via axon reflexes. These neuropeptides, such as

substance P, neurokinin A and B, and calcitonin gene-related

peptide, induce airway smooth muscle contraction.3

When isolated bronchospasm occurs in a patient without

pulmonary disease, hypersensitivity, or anaphylaxis, and

without administration of risk-promoting drugs (e.g. i.v. beta-

blockers, cholinesterase inhibitors, histamine-releasing drugs),

vagally-induced bronchospasm should be considered.4 Me-

chanical stimuli, such as tracheal intubation, secretions, soiling,

suctioning, pulmonary aspiration, and surgical stimulation,

which may or may not be associated with inadequate anaes-

thetic depth, can elicit neurogenic bronchospasm throughdirect

activation of the parasympathetic nervous system.4,5 Of 4000

bronchospasm incidents reported in Australia, 103 reports were

related toperioperativebronchospasm(3%). Furthermore, anon-
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allergicmechanismwasmore frequently observed (79%) than an

allergicmechanism (21%).5Among the81non-allergic cases, 44%

occurred during anaesthesia induction (64% were idiopathic or

presumed to be the result of airway irritation from laryngoscopy,

intubation, or both; 17% were attributable to tracheal tube

displacement), 36% occurred during anaesthesia maintenance

(31%were theresultof tracheal tubeproblems),and20%occurred

during recovery from anaesthesia (38%were idiopathic).5

Sugammadexisamodifiedg-cyclodextrinthatwasdeveloped

as a reversal agent for aminosteroid neuromuscular blocking

agents, particularly rocuronium, and acts by encapsulating un-

bound rocuronium to form tight 1:1 complexes that are inactive.6

Thus, this mechanism-of-action does not involve an interaction

withthecholinergic system.6Furthermore, sugammadexhasnot

been found to affect the contractile function of bronchial smooth

muscle in rats.7 Although described, bronchospasm directly

related to sugammadex seems tobe anunusual event in patients

without pulmonary disease; when present, it would be expected

to be related to hypersensitivity or anaphylaxis and is typically

observed with higher doses of sugammadex.6,8

Desflurane is a short-acting volatile anaesthetic agent. The

potential for desflurane to alter respiratory mechanics remains a

matter of debate. In isolated guinea pig trachea, desflurane

administered at 0.5e1 minimum alveolar concentration (MAC)

markedly attenuated cholinergic contractions, most likely by

inhibiting acetylcholine release and directly interfering with the

intracellular contractile processesof airway smoothmuscle cells.9

In rabbits, desflurane 1 MAC exerted bronchoprotective effects

against methacholine-induced bronchoconstriction, which were

independent of the severity of bronchospasm or the presence of

hyperresponsiveness.10 In adult humans, desflurane at 7 vol%

inspired concentration inoxygeneair exhibitednobronchodilator

activity. Instead, respiratory system resistance increased by 5% in

the 10 min after desflurane administration.11 In patients under-

going elective surgery, significant increases in both total and

airway resistancewere observed at desflurane 1.5MAC, but not at
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1.0MAC,with return tonear baseline values after discontinuation

of the agent.12 This dose-dependent, reversible increase in resis-

tance has also been shown in animal studies in which desflurane

modifiesthevagalefferentpathwaybybothcentralandperipheral

reflexes.13 In guinea pigs, desflurane increased lung resistance

mainly by stimulation of NANC unmyelinated C-fibres, inducing

the release of tachykinins (neurokinin A, substance P, or both)

antidromicallyviaaxonal reflexes.13 Ina follow-upstudyusing the

same animalmodel, desflurane activated the irritant gas receptor

transient receptor potential A1 on NANC unmyelinated C-fibres,

resulting in release of contraction inducing tachykinins and

thereby evoking bronchoconstriction.14 In clinical practice, des-

flurane can trigger bronchoconstriction in some circumstances

and is not always protective against neurogenic bronchospasm,

particularly in patients who smoke.11

Inhaled, short-acting b-adrenoceptor agonists and paren-

teral corticosteroids are considered the mainstay of treatment

for acute bronchospasm.5 However, in light of a possible

neurogenic mechanism, an anticholinergic drug,4,5 such as

inhaled ipratropium bromide,15 should be considered.

Both desflurane and sugammadex are widely used in

operating rooms, often in combination.We agreewith Baronos

and colleagues1 that further research is necessary to deter-

mine the safety profile of these agents, especially when

administered together. Caution should be exercised when

using these drugs while awaiting further data.
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