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the monitor as abnormal waves in the pulse oximetry tracing.

ECG silver chloride pads are applied over the ulnar nerve 
[Figure 1]. The pulse oximetry probe is placed on the thumb 
with special attention to keep the thumb and the cable loose. 
Stimulation of the ulnar nerve by the neuromuscular monitor 
causes contraction of the adductor pollicis muscle. With every 
contraction of the adductor pollicis muscle the thumb moves and 
the movement is transmitted by the pulse oximetry probe to the 
multiparameter monitor as 4-5 erratic waves [Figure 2]. Once 
we see the abnormal waveform in the pulse oximetry tracing, 
we know that it is time to give a top up of relaxant.

This technique makes it easier for the anesthesiologist to 
assess the state of neuromuscular blockade without a need to 
look for movement of the stimulated muscle all the time. Only 
thing to be done is attaching the neuromuscular monitor as 
mentioned, give the patient TOF stimuli when needed and 
keep an eye on the multiparameter monitor for visualisation 
of the depth of relaxation.

Figure 1: Position of the ECG electrodes and pulse oximetry probe

Figure 2: The multiparameter monitor showing the pulse oximetry trace with the 
abnormal waveforms (shown under the white circle) corresponding to the TOF 
stimuli when the patient comes out of the effect of muscle relaxant

Monitoring of neuromuscular 
blockade by pulse oximetry 
tracing: A simple modification 
of mechanomyographic and 
acceleromyographic principles

Sir,
Monitoring the action of neuromuscular blocking drugs is 
essential to assess conditions for tracheal intubation, degree 
of blockade and timing of reversal agent administration. The 
intensity of neuromuscular blockade is often assessed by tactile 
or visual evaluation of the responses rather than automatic 

quantification of the train-of-four (TOF) ratio. [1] Unfortunately 
significant residual muscle weakness might not always be 
detected when visual and tactile assessment is used.[2-5] Even 
very experienced observers are unable to manually detect 
fade at TOF ratio of 0.40-0.60 or more or double burst 
stimulation (DBS).[4] Consequently, the only way to reliably 
assess neuromuscular blockade is by objective monitoring 
methods.

Evoked Responses can be recorded by five methods: 
Measurement of the evoked mechanical response of the 
muscle (Mechanomyography), evoked electrical response of 
the muscle (Electromyography), acceleration of the muscle 
response (Acceleromyography), evoked electrical response in 
a piezoelectric film sensor attached to the muscle (piezoelectric 
neuromuscular monitor), and phonomyography. [6] These 
monitoring instruments are not always available in the operation 
theatre and are cumbersome to use. Commonly used modalities 
of electrical nerve stimulation for evaluation of neuromuscular 
blockade are single-twitch, TOF, titanic count, post-tetanic count 
(PTC), and double burst stimulation (DBS).[6] Neuromuscular 
function is monitored by evaluating the muscular response to 
supramaximal stimulation of a peripheral motor nerve.

We have devised a simple modification which works well in 
the operation theatre and which has a special advantage in 
dark operation rooms as in laparoscopic surgery. Moreover it 
has an added advantage in robot assisted surgeries in which 
the accessibility to the patient is limited and intense muscle 
relaxation is required throughout. It works to some extent on 
the principle of Mechanomyography (MMG), which is a 
standard method for monitoring neuromuscular blockade.[7] 
It measures the force displacement of a muscle contraction in 
response to electrical stimulation of a motor nerve with the help 
of a force transducer. We use the pulse oximetry probe as a 
force transducer which records the movement of the thumb on 



Letters to the Editor

Journal of Anaesthesiology Clinical Pharmacology | July-September 2011 | Vol 27 | Issue 3 425

Jyotirmoy Das, Sangeeta Khanna,  
Devalina Goswami1, Pawan Kumar Kapoor,  

Yatin Mehta 
Department of Anaesthesiology Institute of Anaesthesiology and Critical 
Care, Medanta - The Medicity, Gurgaon, 1Department of Anaesthesiol-

ogy,  
Lady Hardinge Medical College, New Delhi, India

Address for correspondence: Dr. Jyotirmoy Das, Institute of 
Anaesthesiology and Critical Care, Medanta - The Medicity, Gurgaon, 

Haryana, India. E-mail: dr.jyotirmoydas@gmail.com

References

1.	 Kim KS, Cheong MA, Lee HJ, Lee JM. Tactile Assessment for the 
Reversibility of Rocuronium-Induced Neuromuscular Blockade 
during Propofol or Sevoflurane Anesthesia. Anesth Analg 
2004;99:1080-5.

2.	 Murphy GS, Szokol JW. Monitoring neuromuscular blockade. Int 
Anesthesiol Clin 2004;42:25-40.

3.	 Fruergaard K, Viby Mogensen J, Berg H, el-Mahdy AM. Tactile 
evaluation of the response to double burst stimulation decreases, 
but do not eliminate, the problem of postoperative residual 
paralysis. Acta Anaesthesiol Scand 1998;42:1168-74.

4.	 Viby-Mogensen J, Jensen NH, Engbaek J, Ording H, Skovgaard LT, 
Chraemmer-Jorgensen B. Tactile and visual evaluation of response 
to train-of-four nerve stimulation. Anesthesiology 1985;1985:440-3.

5.	 Drenck NE, Ueda N, Olsen NV, Engbaek J, Jensen E, Skovgaard LT, 
et al. Manual evaluation of residual curarization using double 
burst stimulation: A comparison with train-of-four. Anesthesiology 
1989;70:578-81.

6.	 Mogensen JV. Neuromuscular monitoring. In: Miller RD, editor. 
Miller’s anesthesia. 7th ed. Philadelphia: Churchill Livingstone 
Elsevier; 2010. p. 1515-31. 

7.	 Viby-Mogensen J, Engbaek J, Eriksson LI, Gramstad L, Jensen E, 
Jensen FS, et  al. Good clinical research practice (GCRP) in 
pharmacodynamic studies of neuromuscular blocking agents. Acta 
Anaesthesiol Scand 1996;40:59-74.

Access this article online
Quick Response Code:

Website: 
www.joacp.org

DOI:   
10.4103/0970-9185.83709

Presence of dense beard in patients is often not welcomed 
by anaesthesiologists. Some people wear beard for religious 
reasons, while others consider it an insignia of respect, and as 
a result they do not consent to shave even on life threatening 
medical grounds. Besides posing a difficulty during ventilation 
and intubation, facial hair also limit reliable tube fixation. [1] 
The adhesive tape, used commonly, cannot stick on such 
patients. Other methods such as tying around neck with 
gauze bandage or plastic tubing may lead to venous return 
obstruction in neck veins. Moreover, visibility of tube is 
also obscured by the beard. Intraoperative repositioning 
of obscured endotracheal (ET) tube is cumbersome.[2,3] 
Anesthesiologists have tried diverse methods, such as use 
of sterile drapes, oxygen tubing and surgical sutures, for the 
purpose.[4]

We present an innovative way of fixing the ET tube in such 
bearded individuals by using easily and commonly available 
material. We administered anesthesia to a 65-year-old male 
patient, with a beard, for percutaneous nephrolithotomy. 
The patient’s positioning for the procedure posed a high 
risk of tube displacement and difficult accessibility of 
the tube during the procedure. A 500 ml plastic bottle 
of an intravenous fluid was cut open into a rectangular 
piece. A centre slit of approximately the diameter of the 
ET tube was cut out. Two side holes were cut near the 
longitudinal margin [Figure 1a]. It was ensured that the 
side holes were not very near the margin as they could cut 
through the plastic. After intubation of the trachea, the 
tube was temporarily secured with the bandage. Thereafter, 
the tube was engaged into the slit of the rectangular 
piece [Figure 1b]. The tube was secured using tape over 
the plastic rectangle [Figure 1c]. Next, the whole unit 
consisting of the rectangular piece and tube was secured 
using the bandage tied to the side holes on the rectangular 
piece [Figure 1d]. The benefit of using the rectangular 

Nonconventional way of 
securing endotracheal tube in 
bearded individuals

Sir,
Figure 1: Method of tube fixation
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