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ABSTRACT 

 

Prior verification of the efficiency of face mask ventilationbefore curarisation ismostoftendogmatic. It 
isoftenconsidered a safety factor. The main aim of ourstudywas to investigate the effect of prior 
curarisation on face mask ventilation conditions. 
Materials and methods: A prospective, randomised, double-blind studywascarried out in the operating 
theatre of the Mohammed V military training hospital in Rabat. The inclusion criteriawere: patients 
aged over 18 years, with an American Society of Anesthesiologists (ASA) I and II score, scheduled for 
surgeryundergeneralanaesthesia and requiringtracheal intubation. Exclusion criteriawere: the 
presence of gastro-oesophageal reflux, the need for rapidsequence induction, the presence of criteria 
for face mask ventilation or difficult intubation and the need for vigorous intubation. The patients 
includedwererandomisedintotwogroups : the rocuronium group, in whom curarisation 
withrocuroniumprior to verification of the efficacy of VMF wasperformed, and the control group, in 
whom an equal volume of 0.9% saline wasadministered.  Improvement in face mask ventilation 
wasourprimaryendpoint. It wasassessedusing the HAN face mask ventilation difficulty score and tele-
expiratory volume (TEV) duringmask ventilation manoeuvres.  
Results: A significantimprovement in the Han score wasnoted at 2 min after administration of 
rocuronium(1.40 ± 0.50 vs 2 min : 1.17 ± 0.38, p=0.017). There wasalso a significantimprovement in 
TEV at 1 min (117.9 ± 41.41 vs 289.33 ± 78.63, p=0.004) and at 2 min afterearly curarisation (167.57 
± 59.7 vs 388.67 ± 38.85, p=0.008). 
Conclusion : Prior curarisation improves face mask ventilation in patients with an easyplannedairway. 
Severalstudieswithdifferentmethodologiesfoundsimilarresults. 
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1. INTRODUCTION  

 
Prior verification of the efficiency of face mask ventilation (FMV) before curarisation isoftendogmatic. It 
isoftenconsidered a safety factor. However, an inadequatelevel of anaesthesiaduring induction is a 
frequent cause of difficultywith FMV, and manyauthors have thereforequestioned the validity of this 
practice, givenitspotentially positive effects of increasing thoraco-pulmonary compliance and 
reducingupperairway muscle tone[1].  
However, thisbeneficialrole of curarisation ispoorlystudied. The main objective of ourstudyis to 
investigate the effect of prior curarisation on VMF conditions.  
 

2. MATERIALS AND METHODS  
 

Afterobtaining the approval of ourethicscommittee and the informed consent of the patients. A 
prospective, randomised, double-blind studywasconducted in the operating theatre of the Mohammed 
V Military Training Hospital in Rabat. Patients includedwere over 18 years of age, with ASA I and II 
scores scheduled for scheduledsurgeryundergeneralanaesthesia andrequiringtracheal intubation. 
Exclusion criteriawere: the presence of gastro-oesophageal reflux, the need for rapidsequence 
induction, the presence of criteria for VMF or difficult intubation and the need for vigorous intubation. 
The patients includedwererandomisedintotwogroups: the rocuronium group, in whom curarisation 
wasperformedprior to checking the efficiency of FMV, and the control group, in whom an equal volume 
of 0.9% saline wasadministered. In the operating theatre, all patients werepremedicated (2 mg 
midazolam). Standard monitoring wasapplied (electrocardiogram, heart rate, non-invasive blood 
pressure, pulse oximetry). The anaesthesia machine waschecked and calibratedbefore use for each 
patient. After 3 min of pre-oxygenation, the aimwas to achieve an expiredoxygen fraction of over 90%. 
General anaesthesiawasinducedwith fentanyl 2-3 y/kg and propofol 2-3 mg/kg. Thirty seconds 



afterloss of the ciliary reflex, eitherrocuronium (0.6 mg/kg) or an equal volume of 0.9% saline 
wasadministered. Improvement in FMV wasourprimaryendpoint. It wasassessedusing the HAN FMV 
difficulty score (Table 1) and the teleexpiratory volume (TEV). Hemodynamic variations and the 
occurrence of desaturationwere the secondaryendpoints. The Han score and the reference TEV 

wererecorded 30 seconds after the loss of the ciliary reflex and thenevery 30 seconds for 2 min.  

 
Table 1. HAN FMVdifficulty score 

Classification  Description  

Grade 1 Mask only ventilation 
Grade 2 Difficultyventilating, oropharyngealcannulainserted 
Grade 3 Mask ventilation withmandibular mobilisation, externallaryngealmanoeuvres and 

two-hand technique 
Grade 4 Mask ventilation not possible 

 
The data wereenteredusing SPSS 20.0 software. Qualitative variables wereexpressed as headcount 
and percentage, and quantitative variables as mean and standard deviation or median and quartiles. 
Pearson's χ

2 
 testwasused to compare percentages and the Student t test and Mann Whitney test to 

compare quantitative variables according to their distribution.  A value of p < 0.05 wasconsidered the 
threshold of significance. 
 

3. RESULTS  

A total of sixty patients wereincluded (thirty patients in each group). 
Demographiccharacteristics, comorbidities and criteria for difficult intubation were comparable 
between the two groups (Table 2). 

 
Table 2. Basic characteristics 

 All patients 
 

 (n=60) 

Control 
group   
(n=30) 

Rocuronium 
group   
(n=30) 

P 

Age  55.27±13.64 56±14.43 54.53±13 0.468 
Men 36(60) 19(52.8) 17(47.2) 0.598 
Woman 24(40) 11(45.8) 13(54.2)  
Body mass index (kg/m²) 25.4±2.45 25±1.74 25.8±2.97 0.203 
ASA score     
ASA I 41(68.3) 19(46.3) 22(53.7) 0.405 
ASA II 19(31.7) 11(58) 8(42.1)  
Hight blood pressure  12(20) 7(58.3) 5(41.7) 0.52 
Diabetes 10(16.7) 6(60) 4(40) 0.488 
Asthma 4(6.7) 1(25) 3(75) 0.301 
Mouthopening (mm) 33.08±2.45 33.5±2.33 32.67±2.53 0.064 
Thyromental distance (mm) 64.08±2 64.17±1.9 64±2 0.744 
Mallampati Class     
Class 1 11(18.3) 16(61.5) 10(38.5) 0.118 
Class 2 49(81.7) 14(41.2) 20(58.8)  
Neck circumference (cm) 40.02±3.55 39.76±4.14 40.40±2.47 0.058 

 
FMV wasimprovedafterprior curarisation, with a significantimprovement in the Han score at 2 min after 
administration of rocuronium (basal: 1.40 ± 0.50 vs 2 min: 1.17 ± 0.38, p=0.017) (table 3). 
 

Table 3. Effect of prior curarisation on face mask ventilation (Modification of HAN FMVdifficulty 
score)  

 
Control group (n=30) 

 Basal  2 min P 
Han's score 1.60±0.56 1,40±0.50 0.151 



Rocuronium group (n=30)   
 Basal  2 min P 

Han's score 1.40±0.50 1.17±0.38 0.017 

 

There wasalso a significantimprovement in TEV at 1 min (117.9 ± 41.41 vs 289.33 ± 78.63, p=0.004) 
and at 2 min afterearly curarisation (167.57 ± 59.7 vs 388.67 ± 38.85, p=0.008) (Table 4). 

Table 4. Effect of prior curarisation on face mask ventilation (Variations in meantele-expiratory 
volume TEV) 

 Control group 
(n=30) 

Rocuronium group 
(n=30) 

P 

Basal   72.40±13.43 80.60±10.72 0.426 
1 min  117.9±41.41 289.33±78.63 0.004 
2 min  167.57±59.7 388.67±38.85 0.008 

 

The incidence of hypertension and tachycardiawas comparable between the two groups with 

(p=0.640) and (p=0.554) respectively.  Only one patient experienceddesaturation in the rocuronium 

group comparedwith 2 patients in the control group (p=0.554). (Table 5) 

 
Table 5. Haemodynamic and respiratory variations 

 
 Control group  

(n=30) 
Rocuronium group  

(n=30) 
P 

Desaturation 2(66.7 %) 1(33.3 %) 0.554 
Tachycardia 2(66.7%) 1(33.3 %) 0.554 
Bradycardia 1(100%) 0 0.313 
Hypertension 3(60%) 2(40%) 0.640 

 

4. DISCUSSION 

 

The main finding of ourstudywas a significantimprovement in FMV afterprior curarisation as measured 
by the HAN score and TEV. Severalstudieswithdifferentmethodologiesfoundsimilarresults. 
Sachdevaand al. in a prospective study of 125 patients, found a significantimprovement in 
FMVafterearly curarisation. Theynoted a significant 12 per cent increase in TEV.  
FMVwasperformedtwo-handedunder pressure-controlled ventilation (inspiratory pressure at 15 
cmH2O). The sameresultwasalsoobserved in the group of obese patients witha body mass index (BMI) 
≥ 30 kg/m² [2].  
In the samecontext, Ikeda and al. used a FMVseparating the oral and nasal routes. He demonstrated 
a significantincrease in oral and nasal tidal volumes after administration of succinylcholine. Dilatation 
of the upperairway, observedendoscopicallyduringpharyngeal fasciculations, wassuggested as the 
main mechanism for the improvement in FMV[3]. However, there are somereservations about 
thisstudy. It was a non-randomisedstudy, only 31 patients wereincluded, and FVM wasperformedwith 
the head in the neutral position, withoutadditionalmanoeuvres to optimise ventilation. The target tidal 
volume waslow (2 ml/kg) and endoscopywasonlyperformed in six patients receivingsuccinylcholine. 
Furthermore, the reference values for oral and nasal tidal volumes differedbetween patients 
receivingrocuronium and succinylcholine. 
In their prospective randomisedstudy of 90 patients, Wartersand al. usedanother score to assess FMV 
after curarisation. Theyconcludedthatearly administration of rocuroniumsignificantlyimproved FMV, 
even in the subgroup of patients withdifficult initial mask ventilation (Warters score ≥ 3). However, 
therewas no change in the Han score [4].  
In ourstudy, weused the Han score to assess FMV, as wefounditlesscomplex and easier to use than 
the Warters score, whichis in line with the study by Richard H and al [5]. 
To ourknowledge, thereisonly one study in which curarisation did not improve FMV, and the 
authorsused a ratio of expired to tidal volumes as the endpoint. However, the ability of this ratio to 



reflect the efficacy of FMVwasquestioned by El-orbany M and al. intheirreview of FMV. Indeed, it can 
beaffected by leaks in the respiratory system [6,7]. 
Despitedifferences in methodology and criteria for judging the efficacy of FMV.  The results of ourstudy 
as well as previousstudiesagreethatprior curarisation beforetesting the efficacy of FMVissafe practice. 
Consequently, manyauthors have questioned the appropriateness of testing the efficiency of FMVprior 
to curarisation [8-10]. Indeed, Amathieu et al, usingsuccinycholine in patients withdifficult FMV before 
curarisation, foundthat the quality of FMVneverdeteriorated but improved in the majority of cases [11]. 
Furthermore, this practice isbecominglesssupported by experiencedanaesthetists, in an online survey 
of 136 anaesthetistsworking in Central London School of Anesthesiahospitals. Broomheadand al. 
foundthatonly 57% of anaesthetistsreported checking the effeciency of FMVbefore curarisation [12].  
Our study has several limitations. The sample size wassmall. Patients withdifficult intubation and FMV 
criteriawereexcluded.  Our patients weremanuallyventilated and therefore the teleexpiratory volumes 
collectedcouldbeaffected by leaks. The Han score wasused to assess the effeciency of FMV, but the 
interpretation of the degree of difficultyis subjective and depends on the operator.  
 

5. CONCLUSION  
 

Prior curarisation improves face mask ventilation for patients with an easyupperairway, but this 
technique shouldbereserved for patients withoutcriteriaof difficult ventilation or intubation, and carried 
out by senior anaesthesiologist. 
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