
NMBDs 

2008a(7): Describe the terms train-of-four stimulation and double burst 
stimulation with respect to the peripheral nerve stimulator. Describe their 
advantages and disadvantages when used to evaluate non-depolarising 
neuromuscular blockade.  
General:  

- muscle relaxants are monitored by examining the effect they have on 
muscle contraction following stimulation of the relevant nerve 

- nerve stimulators must generate a supramaximal stimulus (60-80mA) to 
ensure that all the composite nerve fibres are depolarized 

- the duration of the stimulus is 0.1msec 
- the negative electrode should be directly over the nerve while the positive 

electrode should be placed where it cannot affect the muscle in question 
Train of Four (TOF):  

- is four 0.1 msec stimuli delievered at 2Hz 
- the ratio of the fourth twitch height to the first twitch height (T4:T1), or the 

number of twitches may be recorded leading to the TOF ratio or TOF 
count respectively 

- the stimuli will produce a reduced twitch height in the presence of partial 
non-depolarizing muscle relaxant (NDMR) blockade, that is T4<T1 

- as receptor occupancy rises above 70% T4 will start to ↓ in size 
- the TOF count records the number of twitches in reponse to a TOF 

stimulus 
- disappearance of the fourth twitch is represents 75% receptor occupancy, 

the third twitch 80% occupancy and the second twitch 90% occupancy 
- clinical relaxation usually requires 75-95% neuromuscular blockade 
- Disadvantages:  

o TOF ratio is difficult to assess in practise and not very accurate 
without acceleromyography 

Double Burst Stimulation (DBS): 
- describes the delivery of two bursts of stimulation separated by 0.75 sec 
- each burst consists of three 0.2 msec stimuli separated by 20msec (ie at a 

50Hz) 
- DBS was developed to allow easy manual detection of small amounts of 

residual NMJ blockade so that when the magnitude of the two stimuli are 
equal clinically significant residual NMJ blockade does not exist 

- Advantages: 
o DBS is more sensitive than TOF for the visual evaluation of fade 

and determining adequacy of recovery from a NDMR block and 
ability to reverse 

- Disadvantages: 
o When assessed mechanically DBS is no more sensitive than TOF 
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