Comparison one handed traditional technique and glass holding technique of mask ventilation before induction in paediatric patients
 
INTRODUCTION: - Successful and effective ventilation using a face mask is very basic, important and critical step in emergency resuscitation as well as in operating room for pre-oxygenation of patients before induction. Adequate ventilation along with maintaining good perfusion are two critical factors which determine the positive outcome in successful resuscitation. [1] In operating room mask ventilation is used for pre-oxygenation of patients. At adequate flow, 100% oxygen in breathing circuit in maintained using effective face mask seal to increases the oxygen reserve and achieve de-nitrogenation which give valuable additional time for laryngoscopy, tracheal intubation, and for airway rescue if laryngoscopy or intubation fail. For optimal pre-oxygenation recommended EtO2 values are >92%.[2,3] In healthy adults, optimal pre-oxygenation can extend the duration of apnea without desaturation (i.e. interval between the onset of apnea and till peripheral capillary oxygen saturation falls up to a value of ≤90%) to up to 8  mins which is otherwise limited to 1–2 min without pre-oxygenation.[4] Thus face-mask ventilation can be a lifesaving backup plan to bridge attempts at intubation, prior to establishing a supraglottic airway or before progressing to surgical airway. Mask ventilation requires a good seal and a maintaining patent airway. Good technique and proper practice of this important skill increases the clinician’s ability to provide effective ventilation. There are various techniques for face mask ventilation, which include the one-handed techniques and the twohanded techniques. One handed technique can be either classical C-E technique or glass holding technique. The classical C-E technique involves thumb and index finger to form a “C” on the mask surface to maintain an adequate seal and the little, ring and middle finger form an “E” on the mandible for jaw lift while glass holding technique involves index finger and thumb to form a seal with the mask in a way similar to classical C-E clamp technique, but using the other three fingers and rest of the palmer surface of the hand to engulf the under-surface of the chin or the mandible, very much like holding a glass.[5] 
There are studies which compare one handed technique with two handed technique of mask ventilation.[6] Although single handed face mask ventilation is more practical and most commonly used method, still no study effectively compares efficacy of ventilation among single handed techniques. So, with this study we aim to compare two one-handed techniques of mask holding in terms of delivered ventilation, mask leak and ease of performing.  
 
OBJECTIVES:-  
1. To find out alternate techniques of face mask ventilation 
2. To assess efficacy of these techniques  
3. To find out better technique of mask ventilation among these techniques 
4. To study the effect one technique (when used before) over another technique  

 
 
MATERIALS AND METHODS:-  Study Design- After proposal approval by Institutional review board, a prospective, randomized, crossover study, was conducted in the department of paediatric anaesthesia, IMS, Banaras Hindu University, Varanasi, India. Study was conducted between months of August to October 2019. A Sample size of total 100 patients was chosen for study. Paediatric patients of 1 year to 10 years of age, who were scheduled for elective surgery under general anaesthesia, were included in the study. Day before the scheduled surgery all the patients were assessed for eligibility and Parents of all study participants were briefly described about study and only patients whose parents were ready to give written consents were included in study.    
 
Exclusion criteria- Patients who were undergoing emergency surgery, or were planned for surgery of face / neck, patients with anticipated difficult mask ventilation or any facial trauma or facial deformity, patients having any cardiac or respiratory disease, full stomach patients or patients with high risk of aspiration, patients planned for rapid sequence induction or having any contraindication of bag mask ventilation, patients who were induced with different drugs and patients whose parents did not give consent to participate in study, were excluded from study. 
 
Study protocol- On the day of surgery patients were taken in operating room and a brief quick re-assessment was done as per inclusion and exclusion criteria mentioned in the study. All the ASA monitors was attached. On the study case sheet patient’s age, sex, height, weight, and ASA physical status along with the baseline hemodynamic parameters were noted. For randomization of study subjects, all the patients with odd serial number were first started with one handed C-E technique than crossed over with glass holding technique while all the other patients who were having even serial number were ventilated first with glass holding technique followed by one handed C-E technique. To avoid investigator bias mask ventilation was performed by anaesthesiologists who were not part of study and investigator present in operating room was recording the required data on a study case sheet.  


     


 Study participants (100)

        Randomization (based on odd/ even serial number)  

Traditional technique (odd number)        Glass holding technique (even number)                                            

CROSS OVER

Traditional technique (even number)        Glass holding technique (odd number)
 
Patients were induced with fentanyl 1-3 mcg/kg, propofol 2-3mg/kg and cisatracurium 0.15 – 0.2mg/kg to achieve apnea. Once apnea was confirmed, patients were first checked for ability to ventilate with an optimum sized mask and proper seal. Patients were then put on ventilator in anaesthesia machine (Drager fabius plus) which were preset in volume control mode at tidal volume of 10 ml/kg, respiratory rate 20/min, I:E ratio 1:2 and no positive end expiratory pressure. Now anaesthesiologist was asked to hold mask with either of two technique of mask ventilation depending on serial number provided to patient. Expiratory tidal volume (VTe) and peak inspiratory pressure (PIP) for each breath in one minute were recorded by investigator. Then, anaesthesiologist was asked to switch the technique of mask ventilation and again VTe and PIP readings were noted with each breath for next one minute. Collected data from all the patient’s case sheet were then compiled in a study record sheet and taken for statistical analysis using SPSS software.  
 



RESULTS: -  The study was conducted in the department of paediatric anaesthesiology, 100 participants, eligible as per inclusion and exclusion criteria, were enrolled in study. Six participants were dropped from study because parents of one participant withdrew consent in the morning of surgery, in two participants different medications were used and two handed technique of mask ventilation had to use in three patients. So after excluding these patients a total 94 participants were analysed for final results. Participants were classified in two groups, patients in whom CE technique was used first (with odd serial number) were kept in group A and patients in whom glass holding technique was used first were classified in group B. both the groups were matched in various variable scales. (Table 1). 
 
 Table 1: - Participant’s characteristics 
	
	GROUP A
Traditional first
(47)
	GROUP B
Glass holding
first (47)
	CHI-
SQUARE
TEST
	P –value

	Age (mean)
	5.27 yrs
	4.33 yrs
	0.268
	< 0.005

	Gender (M:F)
	32:25
	35:22
	0.498
	< 0.005

	Weight (mean)
	15.10 kgs
	14.11 kgs
	0.575
	<0.005

	ASA
	׀&׀׀
	׀&׀׀
	
	


  
Group A - patients in which traditional technique was used first                                      Group B - patients in which Glass holding technique was used first 

Patients of Group A (47) were first ventilated with CE technique for one minute followed by Glass holding technique for next minute at VTe 93.20 ± 27, leak 25.80 ± 6.17, PIP 18.50 ± 3.13 and VTe 104.70 ± 29.62, leak 24.30 ± 14.9, PIP 16.80 ± 2.09 respectively. Patients of Group B (47) were first performed with Glass holding for one minute followed by CE technique
[bookmark: page5]for next minute with VTe 98.55 ± 27.88, leak 14.77 ± 7.71, PIP 16.22 ± 1.85 and VTe 96.88 ± 22.06, leak 16.44 ± 6.94, PIP 17.55 ± 2.92 respectively.






Study participants (100)


                                             Dropouts-6

Randomization (based on odd (group A) / even serial number (group B)
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C-E technique (group A)	Glass holding technique (group B)
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VTe 93.20 ± 27, leak 25.80 ± 6.17, PIP 18.50 ± 3.13	VTe 98.55 ± 27.88, leak 14.77 ± 7.71, PIP 16.22 ± 1.85

CROSS OVER



C-E technique (group B)	Glass holding technique (group A)

VTe 96.88 ± 22.06, leak 16.44 ± 6.94, PIP 17.55 ± 2.92	VTe 104.70 ± 29.62, leak 24.30 ± 14.9, PIP 16.80 ± 2.09





Comparison between group A and B: Outcome measures were VTe, mask leak and PIP. Mean VTe was more in techniques being performed after crossover but results were statistically insignificant. (p value > 0.005). There is no difference in PIP between groups. (Table 2 and table 3)

Table 2: comparison of CE technique between group A and group B
	Variables
	CE (Group A)
	CE (Group B)
	
	T test

	VTe (mean±SD ) ml
	93.20
	± 27.4
	96.88
	± 24.06
	0.760

	Leak (mean±SD ) ml
	25.80
	± 6.17
	16.44
	± 6.94
	0.660

	PIP (mean±SD ) cm H2O
	18.50
	± 3.13
	17.55
	± 2.92
	0.508

	Table 3: comparison of Glass holding technique between group A and group B
	
	

	Variables
	Glass holding (Group B)
	Glass holding (Group A)
	
	T test

	VTe (mean±SD ) ml
	98.55
	± 27.88
	104.7
	± 29.62
	
	0.649

	Leak (mean±SD ) ml
	14.77
	± 7.71
	24.30
	± 14.9
	
	0.436

	PIP (mean±SD ) cm H2O
	16.22
	± 1.85
	16.80
	± 2.09
	
	0.535
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[bookmark: page6][image: ]Fig.1 Box plots showing median values (solid

bar), interquartile range (margins of box),

range  of  data,  and  any  extreme  values

(indicated by an asterisk).







Comparison between traditional technique and Glass holding technique: Outcome measures were VTe, mask leak and PIP. VTe (mean±SD )ml, Leak (mean±SD)ml, PIP (mean±SD)cmH2O was 94.94±25.22, 21.36±7.97, 18.05±2.99 and 101.78±28.18, 19.78±15.68, 16.52±1.95 for CE and Glass holding technique respectively. There is no significant difference between both the techniques in terms of analysed variables. (p value > 0.005). Table 4 and fig 2.

Table: 4 Comparison between CE technique and Glass holding technique
	Variables
	
	CE technique
	Glass holding technique
	T test

	
	
	(A+B =94)
	
	(A+B-=44)
	

	VTe (mean±SD ) ml
	94.94
	± 25.22
	101.78 ± 28.18
	0.436

	Leak (mean±SD ) ml
	21.36
	± 7.97
	19.78
	± 15.68
	0.799

	PIP (mean±SD ) cm H2O
	18.05
	± 2.99
	16.52
	± 1.95
	0.071
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Fig.2 Box plots showing median values (solid bar), interquartile range (margins of box), range of data, and any extreme values (indicated by an asterisk).

[bookmark: page7]DISCUSSION: -

Although there was no difference in mean expiratory tidal volume, leak and peak inspiratory pressure between both the techniques and statistical analysis does not support that Glass holding technique is better than C-E technique in respect to studied variables. Still as results were comparable for both the groups, the Glass holding technique is a good alternative to C-E and other techniques of mask ventilation. This technique is very easy to learn and perform, there was less procedure fatigue, less soft tissue trauma and less tempomadibular dislocation.

Also in this study, two groups were made for each technique, in one group one technique was used for initial first minute and in second group this technique was used after one minute ventilation via other technique. For both the techniques, in the latter groups mean expiratory tidal volume was more and leak was less than the former groups. But this comparison was also statistically insignificant (p value < 0.005), this means that after 3 minutes of used muscle relaxant, mask ventilation performance is neither influenced by increasing time nor by previously used ventilation technique.



CONCLUSION: - Mask ventilation is a critical technique that requires mastering, so the technique which is easy to learn n perform would be easy to master also. Glass holding technique is good alternative to other techniques of mask ventilation. Expiratory tidal volume and mask leak is statistically similar in both the studied techniques but investigator also found that Glass holding technique in very promising in view of ease of ventilation, decreasing procedural fatigue and reducing incidence and severity of various tissues trauma, but further studies are required to establish this as fact.
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