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Abstract 
 
 
Objective: To investigate the demographics, success rate of application, nature and 

frequency of complication and the survival outcome of patients receiving advanced 

airway management in the pre-hospital setting. 

Design: Prospective observational cohort study. 

Participants: Patients who were attended to by St. John Ambulance Paramedics in the 

Perth Metropolitan area and selected regional areas within Western Australia. The 

patients were unconscious, unresponsive with no gag reflex and where application of an 

advanced airway would improve ventilation. 

Methods: Ambulance Paramedics received mannequin training within the classroom 

environment on the techniques for the application of the Endo-Tracheal Tube and the 

Laryngeal Mask Airway.  

The indication for the application of an advanced airway was any patient whose 

ventilation may be improved by intubation. These patients would be either deeply 

unconscious and areflexic, long term transport, severely injured (especially head 

injured) or cardiac arrest patients. 

 Results: 190 patients were included in the study sample with 129 (67.9%) being male 

and 61 (32.1%) were female. The age range was 14 years to 96 years of age. The mean 

age of all patients was 61.4 years. 83.6% of cases were cardiac orientated and 8.9% 

were for trauma related cases. The success rate of application for the Endo Tracheal 

Tube was 80.4% and for the Laryngeal Mask Airway was 80.7%. 25 different problems 

were encountered at the scene, with the inability to visualise the vocal cords being 

responsible for 27.3% of the problems and time delay due to patient extrication as 

16.2% of problems encountered. Paramedic assessment demonstrated that 14 (7.4%) 
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patients had an improvement in outcome. Of the 14 patients, 5 (2.7%) cardiac arrest 

patients survived to discharge from hospital compared to a 2.1 % survival rate for all 

cardiac arrest cases attended by the WAAS in 2002.  

Conclusion: Ambulance Paramedics can successfully apply an advanced airway 

apparatus in the pre-hospital environment. There was no statistical significance to 

demonstrate whether the introduction of advanced airway skills was beneficial or 

detrimental to patient survival outcome. 

. 
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Chapter 1-Introduction 
 
 
For all significantly injured or sick patients airway patency is a priority for any 

Ambulance Paramedic. To treat a compromised airway, the Western Australian 

Ambulance Service (WAAS) has historically used the Oro-pharyngeal airway combined 

with the Bag-Valve–Mask resuscitator (B.V.M.). Although this method is completely 

acceptable, it is recognised that B.V.M. resuscitation has some limitations when used by 

a single operator in the pre-hospital environment (1 2).

 

Assessing the efficacy of advanced airway devices and techniques in the pre-hospital 

environment assists to improve the capability of the Ambulance Paramedic to manage 

the airway of an unconscious patient. Research conducted over the last 20 years that 

assesses the use of advanced airway apparatus in the pre-hospital setting has produced 

mixed results (1). 

 

After some considerable discussion the WAAS thought it appropriate to implement the 

skills of Endo-Tracheal Intubation (ETI) and Laryngeal Mask Airway (LMA) insertion 

by Ambulance Paramedics in March 2001. Following the introduction of advanced 

airway procedures in the WAAS, an observational cohort study was undertaken to 

assess advanced airway management in the pre-hospital setting. The study population 

was defined as all patients attended by the WAAS, during the period March 2001 to 

December 2002, and received an advanced airway during their pre-hospital care. 

 

The study focused on four specific areas of interest. What type of case was receiving an 

advanced airway procedure, the success rate of application of the advanced airway 

apparatus, the nature and frequency of any complications which may have occurred and 

the outcome of the patient. 
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Chapter 2  Literature Review 
 
2.1 Introduction 
 
In all emergency presentations of patients, airway management must be the primary 

concern. Ventilation using the oropharyngeal airway and the bag valve mask 

resuscitator is commonplace in the hospital and pre-hospital environments (2). However, 

it is a skill that is difficult to perform as a single operator, and leaves the operator 

unable to perform any other tasks. (3).   

 

Alternatives to the bag valve mask, which achieve adequate ventilation volumes without 

gastric inflation and decreasing the chance for aspiration, are continually being 

reviewed. (4 5 6). From a paramedic’s point of view, a device that achieves these 

fundamental objectives as well as allowing the paramedic to perform other tasks, 

improving the protection to the airway whilst moving the patient and transporting them 

to the hospital, would be advantageous. 

 

 The literature recognises that the preferred method or “gold standard” of ventilation 

and airway control in patients with cardiac arrest or upper airway compromise is E.T.I 

(1).  However, maintaining adequate skill in the use of E.T.I., without appropriate 

medical supervision is a controversial issue and may not be feasible for many services. 

 

A search of Medline was conducted from 1980 to the present, utilising the keywords of 

pre-hospital, endo-tracheal intubation, laryngeal mask, and airway management. The 

summary of literature reviewed focuses primarily on the laryngeal mask airway and 

endo-tracheal intubation.  These are the devices that are pertinent to this project. 
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2.2 Types of devices 

The endo-tracheal tube (E.T.T.) guarantees a completely sealed airway, by means of 

placing the tube into the trachea, past the vocal cords and inflating the cuff to hold it in 

position. Roberts states that, “unfortunately laryngoscopy and endo-tracheal intubation 

require a skilled provider who performs this procedure on a frequent basis.” (7) For those 

ambulance services that are small or who don’t have a sufficient caseload of patients 

requiring endo-tracheal intubation, then Rumball suggest that “maintaining adequate 

skill in the use of endo-tracheal intubation with appropriate medical supervision, may 

not be feasible.”(5) 

 

It is generally accepted that E.T.I. is perceived to be a difficult skill to maintain and 

perform outside of a hospital or similar environment and, there have been many 

attempts at adapting equipment to serve the purposes of the pre-hospital environment. 

That is, to be quickly inserted, provide an adequate seal against regurgitation of stomach 

contents and cope with positive pressure ventilation.  

 

Baskett, recognises that for adequate perfusion of oxygen to occur when ventilating, 

that a volume of 500mls of air needs to be delivered per ventilation. (8) Hand, recognises 

that ventilation with a BVM not only has an inadequate seal and therefore delivers a 

small volume of oxygen, but also increases gastric inflation, no matter how skilled the 

operator is. (9) Gastric inflation is documented to lead to a higher incidence of 

regurgitation and subsequent aspiration into the lungs. (1 6 7 10 11)  

 

In order to address some of these issues, alternative pieces of equipment have been 

developed over the past few years. 

 11



 One of the first E.T.T. modified apparatus available was the oesophageal obturator 

airway (E.O.A). Consisting of a face-mask that sits on the outside of the face and a tube 

that passes through the mask into the oesophagus, combined with an inflatable 

“ball”/obturator. The tube has 19 holes along its length and the ball sits in the larynx. 

The tube is inserted “blindly” and the ball is inflated via an external valve. Ventilation 

occurs via positive pressure through the lumen of the tube that passes through the face-

mask and obturator (7). This method had significant problems. There was leakage of air 

around the obturator and significant trauma to the larynx. With evidence of rupturing 

the oesophagus occurring. (7) 

 

 

Figure 1. The Oesophageal Obturator Airway 
(Photo Courtesy of National Library of Medicine) 

 

During ventilation with the oesophageal obturator airway it was recognised that gastric 

inflation was occurring.(7) A modification was made called the oesophageal gastric tube 

airway (E.G.T.A) Similar to the (E.O.A.) with the addition of a Levine tube to relieve 

gastric pressure (8), this also failed to achieve the desired results. 
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Figure 2. Oesophageal Gastric Tube Airway 
(Photo courtesy of the National Library of Medicine) 

 

 More recently further adaptations of the EGTA including the pharyngeal tracheal 

lumen airway (P.T.L), the oesophageal tracheal combi-tube and the L.M.A. have all 

been developed. (5)

The P.T.L and combi-tube are essentially adaptations of the E.O.A. and the E.G.T.A.  

Both of these devices are double lumen apparatus’ that are inserted “blindly”, usually 

into the oesophagus.  The P.T.L has an oral balloon and the combi-tube, a pharyngeal 

balloon, which when inflated, provides a proximal seal for the airway.  Both have an 

inflatable distal cuff to prevent aspiration of the gastric contents.  They both require the 

attendant to evaluate correctly whether the device is in the oesophagus or the trachea, 

and based on this assessment, ventilate through the appropriate lumen (5). (Figure 3 and 

4).
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Figure 3. Pharyngeal Tracheal Lumen 
(Photo courtesy of National Library of Medicine) 

 

 

Figure 4. Oesophageal Tracheal Combitube 
(Photo courtesy of National Library of Medicine) 

 

The most recognised and widely accepted alternative to the E.T.T is the laryngeal mask 

airway (L.M.A.).  Since 1988 when the L.M.A was first commercially available, its 

popularity has grown and its estimated use is 30-60% of general anaesthesics. (12) 

 

The L.M.A was invented by Dr Archie Brain in 1981 using plaster casts of a human 

cadaver’s pharynx as a structure on which to model the mask. This first model was a 
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device made in his home workshop with sections of an E.T.T and a dental face-mask.  

As experience grew and new materials became available to him, continued development 

of the L.M.A. has occurred. The final design produced an airway that can be inserted 

blindly, without trauma and because of the simple insertion techniques, is easily learnt 

by non-anaethetists such as G.P.’s, nurses and paramedical staff. (13) 

 

It consists of an elliptical silicone mask that has an inflatable outer rim joined to a 

flexible curved tube.  “When inserted correctly, the L.M.A occupies the entire 

hypopharynx and rests against the oesophageal sphincter behind the cricoid cartilage.  

The cuff is inflated to form an airtight seal around the larynx.” (12) The tip of the mask 

obstructs the oesophagus and reduces the likelihood of passive regurgitation occurring.  

It is the possible to administer positive pressure ventilation through the lumen of the 

L.M.A. as you would an E.T.T., however only to a maximum pressure of 20cms of 

water. (14) (Figure 5). 

 

 

Figure 5. Varying sizes of the Laryngeal Mask Airway. 
(Photo courtesy of National Library of Medicine) 
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2.3 Laryngeal Mask versus the Endo-Tracheal Tube 

The B.V.M continues to be the first line of action for any type of resuscitation whether 

within the hospital environment or pre-hospital. Baskett, states that “it is now generally 

accepted that ventilation via the B.V.M method is relatively ineffective in all but expert 

hands.”(10) Baskett’s research indicates for “optimum performance using the B.V.M. 

resuscitator that a two person operation is required.”(10) This is normally impractical 

when performing cardio-pulmonary resuscitation, as there are many duties to perform at 

the scene, such as history taking, equipment portage and extrication of the patient. 

Attempting the single handed B.V.M. technique may result in a poor seal around the 

patient’s mouth (4), and achieve a tidal volume of less than 500mls as recommended by 

Baskett(8). Roberts report that “high inflation pressures created during bag squeezing 

may lead to inflation of the stomach, predisposing to regurgitation and aspiration of 

gastric contents.” (7)  

 

By the end of 1996 there were 1336 publications in the anaesthesia literature on the use 

of the L.M.A. and the device at that stage had been used on over 30 million patients 

worldwide (13). Similarly studies have been conducted involving over 85 000 patients 

using the L.M.A. with a failure rate of application of less than 0.5% and few adverse 

reactions noted (13). However, most of these studies have been done within the environs 

of the operating theatre, comparing the success rates of application of the L.M.A., in 

different procedures. The literature is scant on the application of the L.M.A. within the 

pre-hospital environment, and of the literature that is available, most of it revolves 

around comparisons with other devices during CPR. Placement has been demonstrated 

to be easy to do for the relative amateur who uses the apparatus infrequently and in 

difficult conditions. (15)  
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Doerges, tested this by using 21 nursing students who had no experience in basic life 

support or airway maintenance. Simulation of a cardiac arrest was demonstrated on a 

bench model. A bench model is a mannequin that has an anatomically correct airway for 

simulation of application of an advanced airway apparatus. Students utilised the B.V.M. 

resuscitator, the combi-tube and the L.M.A. for airway management during CPR on the 

mannequin. Total minute lung volume was significantly lower with the B.V.M. than the 

other two devices and gastric inflation was significantly higher with the B.V.M. than the 

L.M.A. or combi-tube. There was only very minimal inflation of the stomach with the 

L.M.A. and none at all with the combi-tube. The biggest difference between these two 

devices was application time. The average time for application of the L.M.A. was 37.0 

seconds and 70.0 seconds for the combi-tube. Doerges concluded that in the first few 

minutes of CPR that the L.M.A. and combi-tube are suitable alternatives for airway 

management, with application time favouring the L.M.A. (6) 

 

The question that arises is whether these devices used in the field would achieve the 

same results.  A bench model or mannequin has a perfect anatomical structure and 

whether standing, sitting or laying the anatomy doesn’t move. There is no reference to 

gastric contents involved within the study, inflation of the stomach can occur, but there 

is no evidence that regurgitation takes place. This has ramifications due to the 

possibility of regurgitation and aspiration occurring in a real patient. Do these apparatus 

tested provide an adequate enough seal of the airway. 

 Finally, within the field, some type of bystander CPR may have been attempted.  It is 

well documented that EAR regularly involves too much air being blown into the 

stomach and similarly when these advanced airway devices are used (1 6 7 10 11).  
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Rumball and MacDonald conducted a study comparing 470 patients in cardiac arrest 

using different devices to maintain an airway. Part of this study included success rates 

of insertion attempts of the L.M.A. (5) In total 147 patients received the L.M.A., for their 

airway management during C.P.R. The operators were volunteer Emergency Medical 

Technicians (E.M.T.-B), whom were relatively inexperienced in the use of airway 

devices, living in a rural setting in the United States. 

 

Of the 46 E.M.T.-B’s who received L.M.A. training, 16 (35%) of officers had operating 

theatre training, and the remaining 30 (65%) of officers were trained on a mannequin. 

With a total success rate overall of 106/147 (72%) there were 12 failures out of 61 

(success of 80.3%) attempts by the O.R. trained technicians and 27 failures out of 86 

(success of 68.6%) attempts by the mannequin trained technicians. There was a 

subgroup of 8 officers whom were O.R. trained who had a success rate of 91%. These 

results seem to indicate that in this instance that O.R. training in L.M.A. insertion is 

more beneficial when put into practice in the field. (5) 

 

Stone conducted a randomised prospective study on 256 cardiac arrest patients within 

the hospital environment, not to calculate success rates, but instead the purpose was to 

assess the incidence of gastric regurgitation during C.P.R. using the B.V.M. or the 

L.M.A. for ventilation. (2) 

 

Stone recognised that it is impractical to train all people who attend a patient in cardiac 

arrest within a hospital to perform E.T.I. This area remains the domain of anaethetists. It 

is also most likely that the first responder to most resuscitation attempts within the 

hospital would be non-anaethetists, and probably nurses. (2) 
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Nursing staff were trained on how to insert and use the L.M.A. via demonstration on a 

mannequin. Trainees were then allowed practice time. Due to low exposure to cases of 

cardiac arrest for hospital in-patients, once the staff had been trained and accredited, 

limited opportunity to the equipment and its use were available. Stone et al therefore 

categorised the staff as infrequent users. (2)Prior to an anaethetist arriving at the scene of 

a cardiac arrest and then intubating the patient with an E.T.T., the nursing staff that 

were trained and authorised placed a L.M.A. as an interim measure.  

 

In Stones study patients were randomised to two treatment arms. 170 patients had prior 

ventilation with the B.V.M. and 86 patients had nil ventilation until the L.M.A. was 

inserted. Of the 170 patients whom had B.V.M. ventilation prior to L.M.A. insertion, 28 

(16.5%) of patients regurgitated, with 20 (11.8%) during C.P.R., 8 (4.7%) after C.P.R. 

was ceased. 

Of the 86 patients whom had had nil ventilation until the L.M.A. was inserted only a 

total of 3 (3.5%) of these patients regurgitated, and only during C.P.R. 2 of the 3 (66%) 

patients that regurgitated with the L.M.A. survived. (2) Roberts et al reports that during 

C.P.R. the patients are not adversely affected by aspiration, probably due to the 

adequacy of oxygenation achieved with the L.M.A. (7) 

 

This indicates that by allowing a clear path for ventilation to occur unobstructed during 

C.P.R., it reduces the chance of gastric over inflation and hence the chance of 

regurgitation and aspiration. The L.M.A. has substantial benefits over the B.V.M. for 

any ventilation during C.P.R. 

 

The study by Rumball and MacDonald (5) was a modified randomised cross-over study. 

This compared the effectiveness of the pharyngeal tracheal lumen, combi-tube, the 
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laryngeal mask airway, versus the oral airway and the bag valve mask resuscitator, for 

ventilation during C.P.R. 

 

The study was conducted over a 4.5 year period and involved 470 cases. The advantage 

of this type of study is it reduces potential biases caused by the participants whom may 

become proficient at, or have a preferred choice of one device over another. The EMT-

B’s were from 4 different ambulance stations within the same county and each 12 

months they were allocated a different alternative airway device to use during C.P.R. as 

well as maintaining the use of the oral airway and the bag valve mask resuscitator for 

comparison. These EMT-B’s were given training in all of the devices by means of a 

lecture, demonstration and practice on a mannequin. These devices were an interim 

measure for ventilation until arrival at the receiving facility where an anaethetist would 

intubate using an E.T.T. 

 

The participants were randomised using a system whereby when a patient was 

appropriately identified to fulfill the inclusion criteria, the EMT-B opened an envelope 

that placed the patient into one of two groups. A quarter of the patients received oral 

airway and bag valve mask resuscitation, whilst the remaining three quarters received 

the appropriate alternative device for that particular ambulance station at the time. 

 

Once these patients arrived at the hospital the receiving physician would assess the 

adequacy of ventilation with that device insitu. If they were not satisfied with this, then 

the device was removed and an E.T.T. was inserted in the interest of patient safety. To 

objectively assess the adequacy of ventilation using these alternative devices, arterial 

blood gases (within 5 mins arrival at hospital if possible) and expiratory spirometry 
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were measured with the device still insitu. Once the patient had an E.T.T. inserted the 

same tests were conducted to be able to compare like results to the same patient. 

 

Based on the physicians’ assessment at the receiving facility, the most adequate 

ventilatory device was the laryngeal mask. However the EMT-B’s, found the combi-

tube to be the most favorable device. It was reported that the combi-tube was less 

problematic in the categories of assessment and even though it took almost twice as 

long to insert, it was easier to place. Out of eight categories used to assess the devices 

the oral airway and bag valve mask resuscitator was actually ranked 1st in six of them. 

However this method of ventilation was lacking in the two most important categories of 

assessment being, “adequacy of ventilation” and “overall performance”. (5) 

  

No device stood out to be more beneficial out of the 4 available in the study. This could 

be due to many reasons. For example the frequency that the technician has in the use of 

each device and therefore difficulty recalling the correct insertion technique may help to 

explain the finding. This raises the adequacy of training with lecture, videos and 

mannequin training being insufficient to train staff in using advanced airway devices. (5) 

 

Rumball and MacDonald conclude with the statement that “no data exists to 

demonstrate that advanced airway management has as a significant role to play in the 

chain of survival as the elements of rapid access, timely response, bystander C.P.R., and 

time down before first defibrillation…. in this study there was no significant trend 

towards increased patient survival through alternative airway management identified.” (5) 

 

As highlighted the issue of adequacy of training needs to be considered with mixed and 

varied views on this topic. Generally the options available are, 1) training on cadavers, 

 21



2) patient in the operating theatre, or 3) training on a mannequin within the classroom 

environment. 

 

Bradley, J.S. et al conducted a non-randomised controlled trial in which 87 EMT-B’s 

with no prior or concurrent paramedic training, volunteered for intubation training. 

They completed a nine hr didactic and airway mannequin training course acquiring the 

skill of laryngoscopic endo-tracheal intubation. This was a new skill to them as they are 

volunteers in the rural environment. They then returned to their normal place of work 

and were allowed under new medical protocols to use E.T.I. if required. (12) 

 

34 EMT-B’s attempted intubation on 57 eligible patients with a 49.1% success rate of 

application (95% C.I. of 36.4%-61.9%). This was compared with full-time metropolitan 

EMT-P’s, also mannequin trained, but have a success rate of application of 83.8% (95% 

C.I. 76.9% - 90.6%). (12) The success rates of the EMT-P’s would indicate that the 

transference from intubating mannequins to humans can be made with success. The 

EMT-B’s were operating under similar conditions that EMT-P’s have to operate under, 

in the field. Considering each group had the same training then lack of exposure to the 

opportunity to use the skill seems the only significantly different factor. It appears that 

the technicians’ proficiency at the skill diminishes rapidly if the skill is not utilised. One 

question is, whether a “refresher training” course on intubation at regular intervals 

would keep the operator proficient, or does the skill of E.T.I. actually have to be 

performed in a real scenario, for confidence in its use to be achieved.  
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2.4 Rapid Sequence Intubation 

Rapid Sequence Intubation (R.S.I.) is when sedation of a patient is required to allow 

E.T.I. to be performed expediously. R.S.I. is required when a patient has an injury or 

illness that causes a decrease in conscious state, with a decreased conscious state the 

ability for the patient to maintain a patent airway is of critical importance. The process 

requires establishing intravenous access and utilising a combination of sedating agents, 

a muscle relaxant/ paralysing agent and a narcotic. 

 

Sams and Kelly conducted a 3 year prospective study of all patients that were intubated 

whilst in the care of paramedical staff from the Victorian Air Ambulance, Australia. 

The majority of these cases were from traumatic injuries within a 150km radius of 

Melbourne city. Head injury was present in 94.3% of all these trauma patients, and the 

evidence suggests that for head injured patients with a GCS of < 9 that the optimal 

treatment to achieve the best outcome is to perform E.T.I. and ventilate appropriately. (16 

17) 

 

Prior to 1992 the flight paramedics were not authorised to administer pharmacological 

agents to assist this procedure. “Consequently some head injured patients with a GCS of 

<9 were not intubated due to inadequate access to the airway, usually because of 

insufficient relaxation.”(16) This was believed to be detrimental to patient outcome. 

 

In 1992 the protocols were changed to allow the paramedic to give bolus intravenous 

doses of morphine and diazepam to assist in sedating the patient to be intubated. On 

average the patients were given 20mg of each, however some patients required up to 60 

mg of each medication. The success rate for intubation for the service went from 67% to 

94.5% after these new protocols were introduced. It was recognised that some 45% of 

patients had a gag reflex after the first dose of the two drugs. It was further observed 
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that a rise of greater than 20mmHg of systolic blood pressure occurred in 14% of 

patients. An increased systolic blood pressure correlates to a rise in intracranial pressure 

(I.C.P.). A rise in I.C.P. has the potential to impede blood flow to the brain and cause a 

secondary insult. (16) Inadequate sedation of the patient is a reason for gag reflex being 

present, coupled with a rise in intracranial pressure this highlights the potential for 

neuromuscular blockade to be used. Neuromuscular blockade assists the intubation by 

completely depolarising the nervous system and hence acts as a muscle relaxant. (18 19 20 21)  

 

Frankel et al conducted a prospective descriptive study to assess if there was a 

difference in outcome for patients who suffered from multiple trauma, if intubated by 

paramedics or hospital staff. (22) 

 

The EMT-P’s intubated a total of 43% of the patients and the hospital staff intubated the 

remaining 57%. Comparison between the two groups of patients was made in four 

areas. No neuro-muscular blockade was used pre-hospital, whilst 76% of patients within 

the hospital received neuromuscular blockade. Success rate for application of the E.T.T. 

was 81% pre-hospital and 98% within hospital. Of those patients that survived to 

discharge the neurological status of patients was, good/moderate, pre-hospital 60% 

compared to 68% within the hospital. Overall, survival to discharge was 11% for EMT-

P’s and 40% for those intubated in the hospital. (22) 

 

For it to be possible for the EMT-Ps to intubate the patient was required to have a GCS 

of 3 and no drugs used to assist in sedating the patient. It is important to consider that a 

GCS of 3 in a multiple trauma patient would indicate a severe injury  significant enough 

to render the patient unconscious. A patient presenting in this condition at the scene of 

the incident has a very poor prognosis. Whilst the EMT-Ps would intubate these patients 
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and transport them to the hospital the patients’ prognosis is poor due to the extent of 

their injuries. 

 

If the patient had a GCS too high to allow the paramedic to intubate at the scene, (i.e. 

GCS > 3.) then it is feasible that these patients had not suffered as significant an injury. 

Once this group of patients were transported to hospital, to make the patient more 

manageable and the correct treatment can be administered expediently the patient would 

have R.S.I. performed. Due to the patients’ injury being less severe their survival to 

discharge is more likely. Therefore it may be inappropriate to compare the survival rates 

of hospital intubated patients to patient’s intubated pre-hospital, as this group have a 

better chance at surviving their injuries. 

 

Gerich, T.G. conducted a prospective study whereby the German ambulance service 

altered their medical protocols to remove the use of neuromuscular blockade. This 

allowed only a high dose of intravenous narcotics to be given to the patient to achieve a 

rapid induction. (23) 

 

Out of a total of 383 patients there were 373 (97.4%) patients who were successfully 

intubated using this protocol. Gerich suggests that for experienced emergency service 

personnel, that effective intubation can take place using high dose narcotic analgesics 

without the use of paralytic agents in the field. (23) High dose narcotics however have 

physiological effects that not only decrease conscious state but also suppress 

respirations and decrease pulse and blood pressure. These effects need to be considered 

when administering high dose narcotics to trauma patients in particular.       
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Within the French ambulance service-Paris region their mobile intensive care 

ambulances are staffed with physicians as well as paramedics. Adnet, designed a 

prospective descriptive study to assess the competence of their staff at endo-tracheal 

intubation in the field. The main rationale for the study was to assess the success rates 

of intubation in France compared with the success rates in the U.S. ambulance services. 

(24) 

A total of 691 intubation attempts were made with 685 (99.1%) being successful. 

Neuromuscular blockade was used in the French service, achieving success rates that 

reflect the use of these agents coupled with an emergency physician conducting the 

intubation. (24) These results match those achieved in U.S. emergency departments, but 

are better than the success rates of the U.S. paramedics. (25 26 27 28 29)  This demonstrates that 

an experienced operator in the pre-hospital environment can achieve high success rates 

of application. 

 

2.5 Paediatric Intubation 

It is important to remember that a child is not just a small version of an adult but 

actually has many specific anatomical differences that add a new dimension of airway 

challenges. Meyer states that “children have a short neck, a large posteriorly placed 

tongue, a high larynx and a large head in comparison to the rest of their body.” (30) Due to 

these factors the child is more susceptible to upper airway obstruction when their 

conscious level decreases.  

 

The equipment has subtle changes for intubation of a child. As the trachea of a child is 

soft and pliable it makes it difficult to get an adequate seal and there is the potential to 

cause damage to the trachea if you used a “cuffed” E.T.T. (30) The trachea needs to be 

“packed” with gauze around the E.T.T. or left unsealed. (30 31) Packing is a very difficult 

skill to perform in any scenario, especially within the pre-hospital environment and a 
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tube can be left unpacked if a child is in a stable environment such as operating theatre 

where the patient is fasted and sedated. 

 

Probably the most recognized study of paediatric E.T.I. was conducted by Gausche.(31) 

To report the findings of a prospective randomised trial of 830 patients aged 12 or less 

who required E.T.I. by paramedics in the field. Paramedics attempted intubation on a 

total of 305 patients with a success rate of 57%. (31) 

 

Measured on neurological outcomes and survival rates, Gausche was quite damning of 

paediatric intubation stating that, “The addition of paediatric E.T.I. to the paramedic 

scope of practice, compared to the B.V.M. alone, does not improve survival, or 

neurological outcome. For E.T.I. in this setting, scene time was prolonged and fatal 

complications were frequent. These results call into question the current practice of 

paramedics intubating children…. Emergency medical services should concentrate on 

the training it provides to perform effective B.V.M resuscitation, coupled with 

expedient transport, and defer paediatric E.T.I. until reaching the emergency 

department.” (31) 

 

The findings of this study have been instrumental in re-evaluating E.T.I. for children in 

the pre-hospital setting. Accordingly alterations such as L.M.A. may require 

consideration and evaluation. The L.M.A. can be used in children although it’s 

preferable that experience be gained in adults. Studies demonstrate that more than 95% 

have a clear airway and those ventilated with the laryngeal mask have fewer hypoxic 

episodes, than those ventilated with the face mask. (32) 
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2.6 Summary 
 
Improving patient outcome is the main purpose of any advanced life support skill 

undertaken by the paramedic. The perceived benefits of Ambulance Paramedics’ 

intubating pre-hospital are that the manoeuvre would enable the patient to be managed 

and treated more easily in any medical or trauma incident where airway management is 

a concern. This is a controversial issue within the medical fraternity and the decision to 

implement advanced airway management into an ambulance service is multi faceted. 

Implementation of these skills from an organisational point of view would consider the 

financial and resource implications and the effect the implementation would have on the 

development of future projects. Consideration by the medical director of an ambulance 

service would involve the clinical implications and whether the new skill would actually 

be beneficial to patient treatment and outcome. There is no point in acquiring these 

skills if they are of no benefit or even worse, detrimental to patient outcome. 

 

Basic airway management can be achieved by the paramedic, using the bag valve mask 

resuscitator. However it is demonstrated that there is improved outcome with the 

L.M.A. over the bag valve mask. (32 33) Competent insertion of the L.M.A. can be achieved 

with a relatively low level of training. (12 13 35 36) It also gives you a hands free way of 

maintaining an airway, whilst allowing the operator to apply positive pressure 

ventilation. It is a less invasive way to maintain an airway, than E.T.I., with fewer 

episodes of hypoxia achieved, than when ventilating with the bag valve mask. (2 4 5 10 11) It 

also gives better access to treatment of injuries to the face, head and neck, causes less 

pressure on the eyeballs and nerves, and is suitable for use on unconscious patients with 

any kind of neck injury. It has advantages in the paediatric population as well. (2 4 5 10 11 31 34) 
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Placement of the L.M.A. has some advantages over the E.T.T. which include, the 

avoidance of laryngoscopy, which can be invasive, introduce bacterium and cause sore 

throats. (26) It is easier to place, better tolerated, fewer airway complications such as 

laryngeal spasm, and there is a minimal cardiovascular response to the laryngeal mask 

being placed. (5 37)  

 

However there is a compromise when using the L.M.A. over the E.T.T. The risk of 

gastric over-inflation increases, increasing the potential for regurgitation and aspiration 

of stomach contents. It maintains a positively secure airway, which assists if the patient 

needs to be transported “face down”, if they have a collapsed airway or if the patient 

requires positive pressure ventilation with significantly high pressures which would 

cause leakage around the seal of the laryngeal mask. (13 38 39) 

 

The data to date suggests the skills of insertion of either the L.M.A. or the E.T.T. can 

adequately be taught using videos, lecturer and mannequin. Although some studies 

indicate that the operating theatre trained technicians have a better initial success rate of 

insertion. (7 9 37) It has been clearly demonstrated that the capability of performing any skill 

declines quickly if the skill is not refreshed in the classroom or frequently used in the 

field over a period of time. The French physicians also demonstrated that their 

proficiency at the skill within the hospital was transferable to the pre-hospital 

environment. (24)  

 

Considerable debate exists as to the use of external agents to assist in sedation of the 

patient, with the best success rates of any intubation whether by paramedic or physician 

occurring with the aid of narcotics and neuromuscular blockade. (16 21 24 40) Much 

consideration would need to be taken before introducing such a high level of patient 
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dependence upon the paramedic. As seen in Gerichs study, the removal of 

neuromuscular blockade and an increase in narcotic dose was significant enough to 

allow adequate success rates. (23) 

 

Each individual case that the paramedic is confronted with is different. It is up to the 

maturity, experience and commonsense of that paramedic to make the most appropriate 

decision at the time. Demographic location, external conditions, number of patients and 

patient condition are all going to effect the decision making process of the paramedic. It 

is paramount that all efforts are made to improve patient outcome, but according to 

Eckstein, M. et al, “ALS procedures can be performed by paramedics on major trauma 

patients without prolonging scene times, but they do not seem to improve survival.” (41) 
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2.7 Background on the Western Australian Ambulance Service 

The WAAS is the major provider of emergency ambulance care and patient transport 

services in Western Australia. Western Australia covers an area of approximately 2.5 

million hectares, and the WAAS covers the largest area in the world for a single 

emergency ambulance provider.  

 

The WAAS is a private not for profit organisation that is funded through numerous 

sources. It requires an annual budget of approximately $70,000,000 per annum for 

funding. The Western Australian Government supplies $13,786,000 (19.7%) per annum 

as part of a contract for statewide ambulance services. Other sources of revenue include 

First Aid Training which provides $8,378,000 (12%) per annum. Members of the 

Ambulance Service Benefit Fund provide $1,733,000 (2.5%) per annum. Grants, 

sponsorship and interest on investments provides $4,521,000 (6.5%) and transport fees 

provide the remaining $41,582,000 (59.4%). (43)    

 

To provide this service the WAAS has 20 metropolitan stations from which 21 twenty-

four hour ambulances, 12 day-time ambulances and 15 patient transport vehicles, 

provide metropolitan Perth coverage. The country region is supported mainly by 

volunteer Ambulance Officers in approximately 150 country locations with 9 major 

towns having professional Ambulance Paramedics. Figure 6 demonstrates the location 

of all metropolitan Ambulance Stations of the WAAS. 
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Figure 6   Metropolitan Ambulance Stations in Western Australia                                  
 

There are 375 professional Ambulance Paramedics and Transport Officers who 

completed over 140,000 cases in the 2001-2002 year. Of these calls 37 800 cases (27%) 

were Priority 1. These calls are considered immediately life threatening and require 

emergency driving conditions with lights and sirens to attend the scene. There were 39 

200 cases (28%) that were Priority 2. These calls require urgent attention but are not 

considered immediately life threatening and normal driving conditions apply. The 

remaining 63 000 cases (45%) were Priority 3. These consist of non urgent medically ill 

and injured patients and patient transfers. (43) 

 

As part of the contract conditions as the emergency service provider for Western 

Australia the WAAS must maintain set standards of response time for emergency calls. 

Currently the agreement requires that the mean response time to attend a priority one 

call is less than 10 minutes. The mean response time for all priority one calls in 2002 

was 10.01 minutes.  
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Prior to employment prospective staff complete night education classes covering 

science and communication subjects. Upon successful completion of these units, 

prospective employees are employed by the WAAS on a probationary contract. They 

are required to complete a 10 week induction school, covering the fundamentals of 

Ambulance care and are taught the skills required to work as part of an Ambulance 

Paramedical team. The next 2.5 years involves continual theoretical study coupled with 

on-road experience through being part of a working Paramedic crew. At the end of the 

third year of employment, employees are required to attend an 8 week graduation 

school, where consolidation of practical skills and theoretical knowledge occur. During 

the Graduation school, staff are trained and authorised in the use of Advanced Life 

Support (ALS) skills. Competency for the remainder of all Ambulance Paramedics in 

ALS skills are assessed and maintained by the WAAS on a yearly basis by means of a 2 

day “refresher training” course. 

 

It was during the refresher training programme of 2001 that Ambulance Paramedics 

were initially introduced to the skills of E.T.I. and L.M.A. insertion. All Ambulance 

Paramedics have to meet the performance criteria and competency level of training, for 

the skills of ETI and the insertion of the LMA prior to authorization to implement these 

skills. The WAAS has a continual review of Patient Care Record Forms to ensure that 

quality levels of patient care are being achieved. 

 

Clinical Practice Guidelines are authorised by the Medical Director of the WAAS and 

are formulated in conjunction with the Ambulance Service Medical Officers board 

which consists of seven Medical Practitioners from the major teaching hospitals of 

Western Australia. 
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Chapter 3 – Method 
 
 
There were four aims of the study, 

• To describe the characteristics of the patients receiving advanced airway 

procedures in the pre-hospital setting in Western Australia. 

• Assess whether acquiring the skill of advanced airway manoeuvres, can be 

taught successfully within the classroom environment upon mannequins. 

• To determine patient outcomes who receive an advanced airway. 

• To identify the nature and frequency of complication experienced at the scene of 

the incident. 

 
3.1 Sampling 
 
WAAS Clinical Practice Guidelines require that all patients who are unconscious, 

areflexic and are unable to protect their own airway are eligible and should be 

considered for the application of an advanced airway. (Appendix 6) 

Patients meeting this criteria were included into the study. 

Cases were identified from the Western Australian Pre-hospital Care Research Unit 

(WAPCRU) database. This database is a clinical dataset of all cases attended by the 

WAAS and contains demographic, service and clinical data. All treatment provided to 

the patients are coded and entered onto the WAPCRU database. 

Specific codes for advanced airway skills were allocated and were used to identify 

cases. 

 

Each patient attended by the WAAS has a Patient Care Record Form (PCR) completed. 

When an intubation attempt was made this was specifically documented. The PCR was 
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forwarded to Ambulance Head Office. Data from the PCR and the computer aided 

programme are entered into the services computer aided database.  

 

3.2 Questionnaire 

Demographic data and patient management was ascertained from the PCR. Specific 

information required for the study was not available from the PCR so a questionnaire 

was formulated. The questionnaire required the attending Ambulance Paramedic to 

input extra data and provide some written answers. The questionnaire was utilised in 

that format for nine months (Appendix 2) until further development streamlined it into 

an easier format. (Appendix 3) This questionnaire was forwarded to the Ambulance 

Paramedic.  All questionnaires were returned via the internal mail system of the WAAS, 

to the WAPCRU. 

There were thirty-four variables of assessment highlighted as significant for the 

database. Data was collated from the patient care record form and questionnaire for each 

case. Patient outcome data was retrieved from WAPCRU database, and collated with all 

other data. 

 

 3.3 Analysis of results 

Data received from the PCR and the questionnaire was entered into an Excel 

spreadsheet and this was converted into SPSS format for analysis (version 11.5). 

Descriptive analysis including frequencies, means and percentiles were calculated. For 

these estimates standard deviation about the mean as well as the 95% confidence 

intervals were derived. 
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3.4 Ethics 

Ethics approval was not required as this was a review of data that is routinely collected 

by the WAAS who as an organisation have their own confidentiality and record disposal 

policies as a Quality assured organisation and the information was included in this 

descriptive observational cohort study. The ambulance paramedic survey component of 

the study was voluntary where participants were free not to respond. 
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Chapter 4- Results 
 
 
4.1 Paramedic Intubation follow-up Questionnaire 
 
During the period of my study there were a total of 256 cases attended by the WAAS 

requiring intubation. Of the 256 questionnaires sent out 190 questionnaires were 

returned to the WAPCRU representing a return rate of 74.2% 

 
4.2 Case Ascertainment 
 
4.2.1 Patient Demographics 

Of all cases included in the study, 129 (67.9%) of all patients attended were male with 

the remaining 61 (32.1%) female. The mean age of all patients attended who received 

an advanced airway was 61.4 years (95% C.I. 58.5-64.3 yrs). The mean age of all male 

patients was 59.5 years (95% C.I. 56.1-62.9yrs) and the mean age of female patients 

was 65.4 years (95% C.I. 59.9-70.9yrs). The youngest patient aged 14 and the oldest 

patient 96 years of age. 

  

4.2.2 Case Demographics 

The response time is recorded from the time the case is dispatched from the Ambulance 

Operations Room to the responding Ambulance, until Ambulance arrival at the scene of 

the incident. The on-scene time is the time from arrival at the scene to the time 

departing the scene. The transport time is the time from departure from the scene until 

arrival at the receiving hospital. These time intervals are provided in Table 4.1. 
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RESPONSE 

TIME 
 

 
ON SCENE 

TIME 

 
TRANSPORT 

TO HOSPITAL 
TIME 

 
Mean 

 

 
7.2 

 
23.1 

 
9.4 

 
Standard 
Deviation 

 

 
3.3 

 
9.4 

 
4.7 

 
95% Confidence 

Interval 
 

 
6.8-7.7 

 
21.6-24.6 

 
8.6-10.2 

 
Median 

 

 
7 

 
23 

 
9 

 
Table 4.1   Ambulance Paramedic recorded times (in minutes) of Ambulance  
                  Case Details 
 

The dispatch code is designated to the case according to information obtained by the 

call taker at the Ambulance Operations Centre. This provides information for the 

Ambulance Paramedic as to the possible nature of the case to which they are 

responding. There were fifteen different codes allocated of which 121 (63.2%) were 

neurological which includes undifferentiated collapse cases and 21 (11%) were cardiac 

related. These codes are presented in Table 4.2 along with the priority allocated to the 

call. 
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PRIORITY 

 

 
PROBLEM CODE 

 
FREQUENCY 

 
PERCENT 

1 Trauma 20 10.5 

1 Abdominal 1 0.5 

1 Respiratory 16 8.4 

1 Illness (unspecified) 1 0.5 

1 Endocrine/Metabolic 1 0.5 

1 Neurological 116 61 

1 Poisoning 1 0.5 

1 Drug/Alcohol Induced 2 1.1 

1 Environmental 2 1.1 

1 Cardiac 20 10.5 

2 Respiratory 3 1.6 

2 Neurological 4 2 

2 Cardiac 1 0.5 

3 Malignancy 1 0.5 

4 Malignancy 1 0.5 

Total  190 100.0 

 
                   Table 4.2     Western Australian Ambulance Service 
                                        Dispatch Problem Code and Call priorities 
 
 
Once the patient is treated at the scene the Ambulance Paramedic attending further 

allocates a specific problem code that is based on the clinical nature of the presenting 

problem. 

The problem codes allocated identified twenty different case presentations. The 

majority of cases attended were for cardiac arrest representing a total of 150 cases 

(78.9%). Cardiac related causes including cardiac arrest accounted for 159 (83.6%) of 
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all cases and 17 (8.9%) were for trauma related cases. Other presenting problems are 

detailed in Table 4.3. 

   

 
PATIENT PROBLEM CODE 

 

 
FREQUENCY 

 
PERCENT 

Domestic 2 1.1 

MVA 6 3.2 

Assault 1 0.5 

Hanging 3 1.6 

Shooting 1 0.5 

Stabbing 3 1.6 

Other trauma 1 0.5 

Resp. Arrest 3 1.6 

CVA 2 1.1 

Uncon. Unknown 4 2.1 

Gas Poisoning 2 1.1 

Substance Abuse 1 0.5 

Near Drowning 1 0.5 

Malignant Tumor 1 0.5 

Chest Pain 1 0.5 

Angina 1 0.5 

AMI (diagnosed) 1 0.5 

Cardiac Dysrhythmia 2 1.1 

Cardiac Arrest 150 78.9 

Post Cardiac Arrest 4 2.1 

Total 190 100.0 

 
Table 4.3    Problem Code assigned by attending Ambulance Paramedic for 
                    Patients receiving advanced airway skills. 
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4.3 Success Rates of Application 
  
For the purpose of this study an intubation attempt is considered successful when either 

the E.T.T. is correctly placed within the trachea of the patient or the L.M.A. is 

positioned with the tip of the seal in the oesophageal sphincter and the opening of the 

lumen of the L.M.A. over the trachea. 

 

When a patient met the criteria to have an advanced airway applied the success rate of 

application for the E.T.T. was 80.4% and success rate of application of the L.M.A. was 

78.9%. 

 

If the Ambulance Paramedic was unable to visualise the cords or the patient had a short 

neck it was decided to place an L.M.A. into these patients. 

For this group of patients the success rate of application for the L.M.A. was 84.2%.  

Figure 7 is a flow chart that demonstrates the sequence of advanced airway attempts of 

all patients in the study. 
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Total Cases 

n=190 Intent to use E.T.T.  
n=152 

Attempted 
LMA n=38 

 (80%) (20%) 

Successful 
Insertion n=30 

(78.9%) 

Failed  
Attempt n=8 

(21.1%) 
No attempt Attempted 

ETT n=112 
(73.7%) 

n=40 
 (26.3%) 

BVM 
n=8 

(100%) 
Attempt 

LMA n=14 
Successful 

Insertion n=90
Failed 

Attempt n=22 
(19.6%) (80.4%) (35.0%) 

Figure 7     Flow chart of all Advanced Airway Management attempts  

 

 

 

 

 

 

Successful 
Insertion n=11

(78.6%) 

BVM 
n=3 

(13.6%) 

Attempt LMA
n=19 

(86.4%) 

Failed 
Attempt n=3 

(21.4%) 

BVM Failed 
Attempt n=3

Successful 
Insertion n=16 n=3 

(100%) (15.8%) (84.2%) 

BVM 
 n=26 

(65.0%) 

BVM 
n=3 

(100%) 
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4.4 Patient Treatment 

4.4.1 Ambulance Paramedic treatment at scene 

Of the total 190 cases there were eleven other treatment interventions administered in 

addition to an advanced airway apparatus. 186 (97.9%) of patients received C.P.R. by 

an Ambulance Paramedic and 147 (77.4%) were defibrillated at the scene. Only 60 

(31.6%) patients received C.P.R. administered by a bystander. There was only 1 case 

(0.5%) of a bystander using a semi automatic external defibrillator prior to Ambulance 

Paramedic arrival. (Table 4.4) 

 
 
 

 
TREATMENT RECEIVED 

 

 
FREQUENCY 

 
PERCENT 

Paramedic Defibrillation 147 77.4 

Bystander C.P.R 60 31.6 

Paramedic C.P.R 186 97.9 

Bystander E.A.R 3 1.6 

Paramedic E.A.R. 1 0.5 

Fracture Stabilisation 1 0.5 

Bystander Defibrillation 1 0.5 

I.M. Midazolam 1 0.5 

I.M. Adrenalin 1 0.5 

Ventolin 1 0.5 

Doctor C.P.R at scene 1 0.5 

Total 403  

 

     Table 4.4     Ambulance Paramedic treatment administered on scene  
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4.4.2 Outcome assessed by Ambulance Paramedic  

 Patient outcome was assessed by the Ambulance Paramedic attending the case and 

documented on the individual Patient Care Record Forms. (Table 4.5) 

 

 
PATIENT OUTCOME 

 

 
FREQUENCY 

 
PERCENT 

Improvement 14 7.4 

Deterioration 12 6.3 

Died at Scene 53 27.9 

Died en route 1 0.5 

Died at hospital 91 47.9 

Unsure outcome 19 10 

Total 190 100 

 
     Table 4.5       Ambulance Paramedic assessment of Patient Outcomes 

 
 

Of the 190 patients, 53 patients (27.9%) were deceased prior to Ambulance Paramedic 

arrival. Another 91 (47.9%) had either a significant illness or injury that meant despite 

Ambulance Paramedic intervention and transportation to a receiving emergency 

department died at hospital. Fourteen patients (7.4%) were assessed as having improved 

during the pre-hospital phase. 

 

4.4.3 Survival Outcomes 

 
Survival from an incident of cardiac arrest was assessed on two points. The first being 

the patient survived the Emergency Department of the receiving hospital and the 

second, survival to discharge from hospital. The database of 186 cardiac arrest patients 

was compared against the 1068 cases of cardiac arrest for 2002. (Table 4.6) 
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ALL CARDIAC 

ARREST CASES FOR 
2002         N=1068 

CARDIAC ARREST 
CASES INCLUDED IN 

STUDY       N=186 

 

 
Frequency 

 

 
Percent 

 
Frequency 

 
Percent 

 
 

Survival to hospital 

 
 

52 
 

 
4.9% 

95% C.I.  
(4-6%) 

 

 
 

14 

 
7.5% 

95% C.I. 
(4-11%) 

 
 

Survival to discharge 

 
 

22 
 

 
2.1% 

95% C.I. 
(1-3%) 

 

 
 
5 

 
2.7% 

95% C.I.  
(0-5%) 

 

                   Table 4.6       Patient survival rate post Cardiac Arrest 

 

The difference between all cardiac arrests for 2002 and those included in the study 

sample for survival to hospital is 2.6%. (95% C.I. -1% to 7%, p=0.1456) and the 

difference for survival to discharge from hospital for all cardiac arrest cases in 2002 and 

the study sample was 0.6% (95% C.I. -2% to 3%, p=0.6058). Therefore there is no 

statistical significance demonstrated by the use of advanced airways in cardiac arrest 

patients pre-hospital. 

 

4.5 Frequency and Nature of Complications 

4.5.1 Problems encountered at the scene 

There were a total of twenty-five different problems encountered at the scene, when 

attempting an advanced airway manoeuvre. These are described in Table 4.7. Several 

problems may be recorded for any single event.   
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PROBLEM ENCOUNTERED 

 
FREQUENCY 

 

 
PERCENT 

 
Flat Monitor Battery 2 1.2 

Difficult Extrication 26 16.2 

Bystander Issues 7 4.4 

Poor lighting in house 5 3.1 

Back up required 11 6.8 

Unable to visualise cords 44 27.3 

Short (Bull) Neck 21 13 

Monitor/Defib. failure 1 0.6 

Bright light (outside) 10 6.2 

Tight constrained position 7 4.4 

Regained gag reflex 3 1.9 

Clenched teeth 3 1.9 

Laryngospasm 1 0.6 

Unable to guide tube into trachea 1 0.6 

Oesophageal intubation 3 1.9 

Unable to control tongue 1 0.6 

Stiff lungs (post asthma) 1 0.6 

Long suctioning required 1 0.6 

Inadequate chest rise 1 0.6 

Inadequate seal on L.M.A. 6 3.7 

Throat trauma post hanging 1 0.6 

E.T.T. dislodgement 2 1.2 

Throat tumor 1 0.6 

Repositioning of head required 1 0.6 

Stab wounds throat, chest, neck 1 0.6 

Total 161 100.0 

 
                         Table 4.7      Problem Encountered at scene 

 

 

The most common problem encountered whilst treating a patient at the scene was 

unable to visualise the vocal cords in 44 cases (27.3%). This makes it almost impossible 
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to attempt to place the E.T.T. into the trachea. The second greatest problem recognised 

whilst treating the patient at the scene was that it was difficult to extricate the patient 

from the scene in 26 cases (16.2%). A difficult extrication can delay the time until an 

advanced airway is attempted and hence the airway may be compromised.   

 

4.5.2 Airway secretions encountered 

 There were eight different causes of difficult airways due to secretions encountered by 

the Ambulance Paramedic when attempting to intubate the patient. 

Vomit was the most common type of secretion experienced in 41 cases (41.8%). With 

saliva being the second most common secretion experienced in 35 cases (35.7%). 

Airway secretions were experienced in 98 (51.6%) of all intubation attempts. (Table 

4.8)  

 

 
REGURGITATION TYPE 

 

 
FREQUENCY 

 
PERCENT 

Saliva 35 35.7 

Vomit 41 41.8 

Blood 13 13.3 

Teeth/Dentures 2 2 

Water 2 2 

Chewing gum 2 2 

Food 2 2 

Pulmonary Oedema Sputum 1 1 

Total 98 100 

 
                           Table 4.8       Types of upper airway secretion 
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Chapter 5 – Discussion 
 
Of the total 190 patients there were 129 male participants included in the study. As 150 

cases of intubation attempts were due to cardiac arrest, having a larger percentage of 

males included into the study is relative to an increased incidence of heart disease 

compared to females. According to Thompson, P. and Stobie, P. males are 

approximately three times more likely to suffer from acute myocardial infarction than 

women (42). 

 

When the original call is received in the WAAS Operations Centre, there are specific 

components of information required by the call taker to formulate an initial plan for the 

progress of the case. Once the call was received the WAAS Operations Centre has to 

allocate a Priority of call to the case. 180 cases (94.7%) were allocated a Priority 1, 

compared to 27% of all calls for 2002 allocated as Priority 1. (43) Due to the details 

ascertained from the call the WAAS Operations Centre have already highlighted that 

these patients are at significant risk of having an immediately life threatening condition 

by allocating a Priority 1 to the cases. After the original call for an ambulance was 

made, patient deterioration is the most likely reason for the lower priority cases 

eventually needing an advanced airway.    

 

A total of 120 (63%) cases were originally dispatched with a neurological problem. A 

review of the Patient Care Record Forms indicated that the original details for these 

cases were that the patient was collapsed and unconscious. Due to the large amount of 

reasons that a patient may be unconscious, combined with the general public’s inability 

to determine the reason for unconsciousness, it was appropriate for the WAAS 

Operations Centre to classify these cases as neurological. This is a good rationale to 

encourage people to complete First Aid courses. 
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Interestingly only 21 (11%) cases were allocated a dispatch code for cardiac reasons. 

 

Secondary to cardiac arrest Motor Vehicle Accidents (M.V.A.) were the next largest 

group for advanced airways to be administered. A total of 85 % of advanced airway for 

these patients was the L.M.A. As cervical spinal injury is a concern for patients 

involved in an M.V.A., the L.M.A. is an appropriate choice as an advanced airway for 

this group of patients. The L.M.A. can be placed without extension of the neck and 

therefore reduces the chance for further injury.  

 

As intubation is a new skill introduced to the WAAS, it is expected for an increase in 

on-scene times. The mean time on-scene time for all cases that had an intubation 

attempt was 23.09 minutes. This compares to a mean on-scene time for the WAAS of 

16 minutes for all priority one cases in 2002 (43). It was recognised that 23% of the 

problems encountered whilst at the scene were either difficult extrication or called for a 

back-up. Both of these reasons would cause an extension in on-scene times. These 

details are not specifically covered in the literature reviewed and are therefore unable to 

be compared. However Eckstein, M. et al identify that “ALS procedures can be 

performed by paramedics on major trauma patients without prolonging on scene times.” 

(41) 

Therefore once Ambulance Paramedics in the WAAS become more familiar with the 

advanced airway skills we would expect to see the on-scene times return to normal. 

 

Paramedics were trained in the skill of inserting the L.M.A. and E.T.T. with-in the 

classroom environment. They also receive a two-day refresher training course annually, 

in which advanced airway management is reviewed.  The Clinical Practice Guidelines 

that Ambulance Paramedics work from, state that E.T.I. is to be attempted on patients 

where, “Ventilation can be improved by the use of an E.T.T.” and “the Ambulance 
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Paramedic must have an unequivocal view of the vocal cords prior to attempting E.T.I.” 

(14) (Appendix 4.) These guidelines were responsible in part for some unsuccessful 

attempts at E.T.I. being reported on questionnaires due to the Ambulance Paramedics 

difficulty at “viewing the cords.” Of the total twenty-five problems that occurred during 

intubation, 40% of the problem was either a short neck or unable to view the cords and 

this resulted in 40 cases of “no attempt” at E.T.I. being made as Ambulance Paramedics 

followed their Clinical Practise Guidelines. Of these 40 cases those that had an L.M.A. 

attempted had a 78.6% success rate of application and a total of 26 patients (65%) had 

no further advanced airway attempted and treatment then became the B.V.M.  

 

The success rate of application of the E.T.T. that was achieved in Rumball, C.J. and 

MacDonald, D. study was 80.3%. (5) Bradley, J.S. also had a success rate of application 

for the E.T.T. of 83.75% on mannequin trained paramedics (12). This is comparable to the 

Ambulance Paramedics in the WAAS who were mannequin trained and had a success 

rate of application of the E.T.T. of 80.4%. 

 

There were 403 elements of patient care administered for the patients included within 

the study. 60 patients (31.58%) received bystander CPR and 1 patient (0.53%) was 

defibrillated on-scene by a by-stander. This compares to 186 patients (97.89%) who 

received Ambulance Paramedic CPR and 147 patients (77.37%) who were defibrillated 

at the scene. These figures demonstrate that there were many more patients who should 

have received CPR or defibrillation at the scene and did not, likely to be due to a lack of 

knowledge or confidence in first aid skills. The mean response time for ambulance 

arrival at the scene was 7.2 minutes. If no CPR was commenced by by-standers at the 

scene prior to Ambulance arrival then the chance of the patient surviving has decreased 

significantly. 
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There were twenty-five problems encountered by Ambulance Paramedics whilst at the 

scene. Most involve the inability of the Ambulance Paramedic to either visualise or 

insert the E.T.T. due to the anatomically anterior location of the trachea.  These 

problems have been recognised and addressed by the management of the WAAS and 

have led to some changes in training, equipment and technique of application of the 

advanced airway. It is now compulsory to utilise a stethoscope to auscultate for air entry 

into the lungs and the introduction of the WEE test ensures correct placement of the 

E.T.T. has occurred. Stillettes/introducers have been implemented by the WAAS and 

this has negated the problem of being unable to guide the E.T.T. into the trachea. These 

introducers are to be placed into the lumen of the E.T.T. during intubation to add 

strength and direction during application of the E.T.T. A second size laryngoscope 

blade has been introduced to assist in difficult intubation attempts and two alternative 

size L.M.A. have been added to the Ambulance kit. 

 

Of the 186 cardiac arrest patients included in the study population, they demonstrated a 

2.6% increase in survival to admission to hospital and a 0.6% increase in survivability 

at discharge from hospital compared to all patients suffering cardiac arrest in 2002 

attended by the WAAS. The confidence intervals and p values account for no statistical 

significance for patient survivability, it did not however demonstrate that it was 

detrimental to outcome either. This study was conducted at the time of introduction of 

the advanced airway skills and as familiarity with equipment increases combined with a 

larger sample size in the study, the results for this clinical intervention may demonstrate 

a clearer perspective. 

     

 51



The follow up process involved waiting for the Patient Care Record Form to be sent to 

WAAS State Office and then the accounts department sent it to the research unit. Once 

there, it was collected fortnightly and the appropriate Ambulance Paramedic was sent 

the questionnaire. It was hoped this would be within a four-week period. 

 

It is recognised that sometimes there was a delay on the Patient Care Record Form 

reaching the research unit and consequently the questionnaire reached the Ambulance 

Paramedic at a later date. In light of this, there is the opportunity for recall bias to occur. 

However the total amount of cases that were recorded were limited, therefore the details 

of each case were likely to still be clear to the attending Ambulance Paramedic. 

 

Limitations for the study include self reporting by the Ambulance Paramedic on the 

follow-up questionnaire this allows the opportunity for a degree of bias to be 

introduced. The sample size was relatively small and results may not be a true reflection 

of the effect of the implementation of advanced airway skills into the WAAS. The study 

was conducted at the introduction of the advanced airway skills to the WAAS and a 

learning curve for Ambulance Paramedics was taking place during the study. This may 

have affected the results of the study. 
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Chapter 6- Conclusion 
 

Ambulance Paramedics of the WAAS were able to demonstrate that with classroom 

based/mannequin training, their success rate of application of advanced airway 

apparatus can be transferred to the pre-hospital setting compares with the published 

literature. 

 

A majority of cases that receive advanced airways are for cardiac arrest, and 

survivability from this is expected to be low. The study sample was limited in size and 

the author believes a follow-up study would be beneficial to ascertain any 

improvements recorded as Ambulance Paramedics become more proficient at the 

application of advanced airway apparatus and the number of cases becomes larger. 

 

There have been problems highlighted with some of the equipment and insertion 

techniques since the first introduction of the advanced airway skills, these have been 

recognised and there have been significant changes made to Clinical Practise Guidelines 

and some equipment, provided for Ambulance Paramedics to utilise. These have 

broadened the application possibilities for advanced airway management and have 

counteracted some of these problems. 

 

The results of this study have given the WAAS an insight into the use of the skill of 

advanced airway management and demonstrate a learning process has commenced. 

Advanced airway management utilising the L.M.A. and the E.T.T. is continuing to be 

used within the pre-hospital environment internationally, this study was conducted at 

the introduction of advanced airway skills to the WAAS and therefore results are 

recorded during the infancy of proficiency of these skills.  
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Therefore continuation of these practices within the WAAS combined with a follow-up 

study would be appropriate to determine if there has been an improvement in learning 

from this initial study.  
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Appendix 1- Patient Care Record Form 
 
 

 
 
 

 61



Appendix 2- Paramedic Questionnaire 1 
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Appendix 3- Paramedic Questionnaire 2 
 

Advanced Airway Management Follow-up. 
(circle appropriate) 

 
What device was utilised                                                             Case No:__________                 
                       

Instrument Attempts  Success 
ETT 7.5/ 9 1/2 Yes/No 
LMA 4 1/2 Yes/No 

 
Any equipment failure. 
 

None Cuff failure Dislodgement 
 
Other.    _____________________________________________________________ 
 
Problem at scene. 
 

None Bystanders Poor Lighting Unable see cords Short Neck 
Flat Battery Extrication Back-up Req Outside- Bright Rigid Jaw 

 
Other._______________________________________________________________ 
 
Airway Soiling. 
 

None Saliva Vomitus Blood Water 
 
Other._______________________________________________________________ 
 
Pt. Movement onto Stretcher. 
 
None (Left at home) Carry Canvas Scoop Clothes Intubated in 

ambulance 
 
Other._______________________________________________________________ 
 
Other Treatment at Scene. 
 
None Defib. Protocol Bystander CPR CPR 

Protocols 
Bystander 
EAR 

 
Other._______________________________________________________________ 
 
Comments  
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Appendix 4- Skill 306 LMA Insertion 
 
THE COLLEGE OF PRE-HOSPITAL CARE 
© St John Ambulance Australia, W.A. Ambulance Service Inc. Page 1 of 5 
December 2003 skills\section 3\306.doc 

 
SKILL 306 
LARYNGEAL MASK AIRWAY INTUBATION 
1. An officer to continue ventilation. 
2. Prepare one strip of linen 1-meter long or 2 adhesive strips 20cm long. 
3. Select LMA. 
4. Attach a 20ml syringe to the mask inflation portal. 
5. Inflate the mask with air (20 to 30ml) and detach syringe to test for leaks. 
6. Reattach syringe and deflate the mask. 
7. The mask may be left fully deflated or inflated (10 – 15ml air) to shape the 
cuff 
softly. 
8. Remove the syringe. 
9. Lubricate only the posterior surface of the LMA with a water-soluble jelly. 
10. Attach flexible connector to self-filling bag with reservoir. 
11. Connect self-filling bag to oxygen supply. 
12. Continue to ventilate the patient until ready. 
13. Clear airway 
14. Remove Oropharyngeal airway and dentures if present. 
15. Ensure patient’s head is stabilised. 
16. Hold the LMA tube between the thumb and index finger with the mask 
opening 
toward the lower jaw. 
17. Align the centre line marked on the LMA tube with the centre of the patient’s 
lips, and open the mouth. 
18. Insert the mask into the oral cavity with the tip of the mask against the hard 
palate. Maintain pressure in this direction as you advance the mask into the 
airway. 
19. Ensure the mask is not rolling up. If this occurs, withdraw the LMA and start 
again. 
20. Maintain pressure against the hard palate and continue to advance the tube. 
Gently push the LMA noting a change in direction as the mask finds its final 
position over the lower airway. 
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SKILL 306 (CONTINUED) 
LARYNGEAL MASK AIRWAY INTUBATION 
21. Hold the LMA in position. 
22. Ask your assistant to attach the 20ml syringe and inflate the mask until a 
seal is 
obtained (20-30ml of air). Ensure the indicator balloon remains inflated. When 
detaching the syringe, it should be withdrawn quickly so that self-sealing valve 
operates effectively. Should the indicator balloon continue to leak after the tube 
is placed artery forceps may be placed onto tube leading to the cuff to stop the 
leak. 
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23. Attach the flexible connector to the end of the LMA tube. 
24. Whilst stabilising the tube, gently inflate the lungs to test for air entry and a 
good seal. 
25. Add more air to the mask if not sealing adequately. 
26. Extubate if you experience problems with air entry or the seal. 
27. Using either the linen strip or the adhesive tape, secure the tube in place. 
Linen 
strip should be wrapped around the neck of the patient and a knot tied in line 
with the side of the mouth. The linen around the neck and mouth should able to 
be moved about slightly. Locate the tube against the 1st knot and tie a 2nd knot 
around the tube securing it in position. 
28. Insert an Oropharyngeal airway as a bite block. 
29. Continue ventilation with oxygen. 
30. Patient transfer: 
Whenever an intubated patient is moved, e.g. from floor to stretcher, stretcher 
to bed or, there is a serious risk of displacing the tube. 
Before the transfer of the patient is made the self-filling bag with reservoir 
is to be detached from the LMA. 
The officer ventilating MUST ENSURE that the head and neck are supported 
as one unit, avoiding flexion or rotation, and avoiding traction on the tube. Use 
of a cervical collar is NOT sufficient to prevent this. The ventilating paramedic 
should CONTROL the patient move; reattach the LMA and RE-CHECK 
immediately after the move. 
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SKILL 306 (CONTINUED) 
LARYNGEAL MASK AIRWAY INTUBATION 
Extubation of the LMA 
1. Remove bite block. 
2. Remove securing tape. 
3. Deflate the mask. 
4. Remove the LMA gently and slowly. 
5. Continue to ventilate the patient as required. 
THE COLLEGE OF PRE-HOSPITAL CARE 
© St John Ambulance Australia, W.A. Ambulance Service Inc. Page 4 of 5 
December 2003 skills\section 3\306.doc 

 
PERFORMANCE CRITERIA SKILL 306 
LARYNGEAL MASK AIRWAY INTUBATION 
CONDITIONS 
Provide: 
1. Suitable manikin and necessary equipment. 
2. Assistant. 
 
STANDARDS 
1. Officer to understand and demonstrate how to prepare and intubate using the 
LMA as per Skill 306. 
2. Clean techniques must be used. 
3. Protective eyewear and gloves to be worn. 
4. No performance errors permitted. 
5. Patient must be areflexic. 
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6. An attempt should not take any longer than 15 seconds from the time of 
ceasing ventilation to restarting ventilation. 
7. Only two attempts should be made. 
8. LMA intubation must have 1 minute of ventilation prior to the attempt. 
9. Ensure LMA is from an undamaged sealed package. 
10. Never remove your hand from the LMA tube until secured. 
11. Remove LMA if: 

 A mask seal cannot be obtained. 
 LMA faulty. 
 Patient has return of gag reflex. 
 Patient has become conscious and attempts to remove tube. 
 Passive regurgitation. 
 Any time suction is required. 
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PERFORMANCE CRITERIA SKILL 306 
LARYNGEAL MASK AIRWAY INTUBATION (CONTINUED) 
KEY POINTS 
1. Consider LMA if you suspect cervical spine injury to avoid neck extension. 
2. Watch for rolling up of the mask on insertion. 
3. Inflating the cuff 10 or 15mls and / or extra lubricant on LMA prior to insertion 
may assist. 
4. Patient movement may dislodge the tube even if secured. It is ideal that the 
patient be on the stretcher before any attempts are made. This also improves 
accessibility. 
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Appendix 5- Skill 307 ETT Insertion 
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SKILL 307 
ENDOTRACHEAL INTUBATION 
1. Continue ventilation or CPR. 
2. Assemble laryngoscope and check light is bright, white and steady. 
3. Prepare either one strip of linen 1-meter long or 2 adhesive strips 20cm long. 
4. Select the Endotracheal tube. 
5. Attach a 10ml syringe and inflate the cuff to check for leaks. 
6. Fully deflate the cuff. 
7. Lubricate the cuff of the tube with water-soluble gel if necessary. 
8. If a stylet is required, lubricate with water-soluble gel. 
9. When using a stylet, slide it down the ETT and bend the hook end over so 
that 
the stylet does not protrude from the cuffed end. The stylet can cause tissue 
damage if exposed. 
10. The ETT can then be bent into the required shape to enable ease of 
placement. 
11. Position the patient’s head in the “sniff the breeze” position aligning the 
pharynx, oropharynx and the larynx. This is done by lifting the head 8 to 10cm 
and supporting it with the towel / sheet etc. Then using the head extension, tilt 
the head backwards. 
 
Warning head extension and flexion is not to be used for suspected 
cervical spine injury. 
12. Continue to ventilate the patient until ready. 
13. Stop ventilation. 
14. Clear airway. 
15. Remove oropharyngeal airway and dentures if present. 
16. Open the mouth using the cross finger technique and hold open. 
17. Control the tongue by inserting the laryngoscope into the right of the 
patient’s 
mouth, pushing the tongue to the left as you do so. Ensure the lips are not 
caught between the instrument and the teeth. 
18. Advance the blade, identifying the epiglottis if possible before exposing the 
larynx. 
19. Place the tip of the blade fully into the vallecula. 
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SKILL 307 (CONTINUED) 
ENDOTRACHEAL INTUBATION 
20. Maintaining the angle, lift the laryngoscope, in the direction of the handle, 
observing the epiglottis while lifting. 
21. Identify the arytenoid cartilages. 
22. Identify the vocal cords. Keep cords in sight. 
23. If necessary, ask your partner to apply gentle external downward laryngeal 
pressure by holding two fingers flat onto the external larynx, to assist view of 
the chords. 
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24. Should the patient be aspirating stomach contents, apply cricoid pressure 
by 
using the thumb and index fingers externally onto the cricoid and press 
downward, compressing the oesophagus and preventing it from draining. 
25. If required, ask your partner to gently pull the right side of the mouth up and 
out 
to create more room and improve vision 
26. Hold the tube with your right hand and insert the tube from the right side of 
the 
patient’s mouth. 
27. Slowly insert the tube between the vocal cords under direct vision. Stop 
after 
ensuring the cuff has completely passed the cords. 
28. Keep the tube secure by holding in place. Do not let go. 
29. Remove the laryngoscope. 
30. Remove the stylet carefully. 
31. Attach a 20ml syringe and inflate the cuff. As the cuff is inflated the indicator 
balloon will inflate. Do not over inflate, as the balloon and cuff will only take 
approximately 10-15 mls of air. Ensure the indicator balloon remains inflated. 
When detaching the syringe, it should be withdrawn quickly so that self-sealing 
valve operates effectively. Should the indicator balloon continue to leak after 
the tube is placed an arteriforcep may be placed onto tube leading to the cuff 
to stop the leak. 
32. Connect the flexible tube and self-filling bag with reservoir to the end of the 
tube. Now apply gentle pressure to the self-filling bag and inflate the lungs, 
looking for equal rise of the chest. Auscultate if necessary to assist 
confirmation of successful attempt. 
33. If movement is noted on the right side of the chest only, the tube has been 
inserted too far. Pull the tube back slowly while continuing gentle ventilation 
until movement is seen on both sides of the chest or the abdomen. 
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SKILL 307 (CONTINUED) 
ENDOTRACHEAL INTUBATION 
34. Should any doubt exist whether the tube is placed correctly, apply a tapered 
end 60-ml syringe to the tube. Withdraw the plunger quickly, if resistance is felt, 
the tube is likely to be in the oesophagus (remove tube). If the plunger is drawn 
smoothly with no resistance then the tube is properly placed. 
35. If no chest rise or easy rise and fall of the abdomen is observed then 
extubate 
the patient, ending the attempt. Ventilate at once with 100% oxygen. 
36. The correct placement of the tube is the responsibility of both officers. The 
tube 
placement is confirmed by the Officer inserting the ETT, through viewing the 
passage of the tube through the cords. The next check (WEE test, auscultation 
etc) should be carried out by the assisting officer, making this a two-person 
check. Each officer should carry out an alternative check at regular intervals, 
37. The checks include: 

 Initial visual placement of the tube. 
 Auscultation. 
 Use of the Wee test. 
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 Observation of equal chest rise and fall. 
 Colour of the patient. 
 The use of a CO2 detector (the patient must be intubated via an ETT, 

have a spontaneous pulse and cardiac output). 
38. Using either the linen tape or the adhesive tape, secure the tube in place. 
Linen tape should be wrapped around the neck of the patient and a knot tied in 
line with the side of the mouth. The linen around the neck and mouth should be 
loose enough to move about slightly. The tube now is located against the 1st 

knot and a 2nd knot tied around the tube securing it in position. 
39. Adhesive tapes may be wrapped around the tube and placed on to the face. 
It 
is preferred that linen be used as a first option. 
40. Place a bite block in place using the oropharyngeal airway for this purpose. 
41. Stabilise the head/neck using sandbags. If the patient was tubed prior to 
being 
on a stretcher, the extrication collar may also be considered. 
42. Patient transfer: 

 Whenever an intubated patient is moved, e.g. from floor to stretcher, 
stretcher to bed or, there is a serious risk of displacing the tube from 
the trachea into the oesophagus. 

 Before the transfer of the patient is made the self-filling bag with 
reservoir is to be detached from the intubation tube. 
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SKILL 307 (CONTINUED) 
ENDOTRACHEAL INTUBATION 

 The officer ventilating MUST ENSURE that the head and neck are 
supported as one unit, avoiding flexion or rotation, and avoiding traction 
on the tube. Use of a cervical collar is NOT sufficient to prevent this. 
The ventilating paramedic should CONTROL the patient move; reattach 
the intubation tube and RE-CHECK tube placement immediately after 
the move. 
43. A CO2 detector should be connected, between the tube and the self-filling 
bag 
with reservoir or ventilator, patient must be intubated via an ETT, have a 
spontaneous pulse and cardiac output (check CO2 detectors). 
Note: Should a patient suffer a cardiac arrest while intubated, the CO2 detector 
should not be relied on as an indication of correct tube placement. 
 
Endotracheal extubation 
1. Remove bite block. 
2. Remove securing tape. 
3. Deflate the cuff. 
4. Allow patient to cough the tube out. 
5. If patient doesn’t cough tube out, give gentle pressure on the self-filling bag 
and propel the tube out rather than briskly pulling it out. 
6. Monitor patient for any signs of improved GCS and gag reflex. 
7. Be prepared for laryngeal spasm. 
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SKILL 307 (CONTINUED) 
ENDOTRACHEAL INTUBATION 
CO2 Detectors 
1. A CO2 detector is required for patient transfer, where the patient is intubated 
via an ETT, has a spontaneous pulse and cardiac output. 
2. The detector reads CO2 levels and provides a visual guide to the levels of 
CO2 

being expelled by the patient. 
3. The device has two ends and a screen. The patient end has a 22mm tube 
fitting and a 15mm tube fitting at the circuit end (self filling bag with reservoir or 
ventilator)(Figure1). 
FIGURE1 
4. The device can monitor CO2 for up to 2 hours. 
5. It is recommended that after six full breaths, the detector colour should be 
evaluated at the end of a full expiration. 
6. The screen reads from purple on inspiration, to degrees of colour change 
through to yellow for the presence of CO2 on expiration. 
7. The purple and tan colour ranges indicate inadequate or low profusion. 
Check 
tube placement, oxygen supply or anything that could cause interruption to the 
method of oxygen delivery during ventilation. Check also that the patient is 
maintaining a spontaneous circulation. 
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PERFORMANCE CRITERIA SKILL 307 
ENDOTRACHEAL INTUBATION 
CONDITIONS 
Provide: 
1. Suitable manikin and necessary equipment. 
2 Assistant. 
STANDARDS 
1. Officer to understand and demonstrate intubation as per skill 307. 
2. Officer must use aseptic techniques. 
3. Ensure ETT is from an undamaged sealed package and check expiry date. 
4. Protective eyewear and gloves to be worn. 
5. No performance errors permitted. 
6. Patient must be areflexic. 
7. Only two attempts should be made. 
8. An attempt should not take any more than 25 seconds from ceasing 
ventilation 
to recommencing ventilation. 
9. Officer to be able to identify landmarks. 
10. If there is no chest rise or diaphragmatic movement, extubate. 
11. There must be at least 1 minute of ventilation prior to each attempt of 
intubation. 
12. Self-filling bag and reservoir with 100% oxygen to be used at all times 
13. The laryngoscope must not be levered back, as this may damage the 
patient’s 
teeth. 
14. When inserting the laryngoscope, clear the lips so they are not pinched. 
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15. Two Officers should each carry out tube placement checks, completing one 
test each. These are to be carried out at regular intervals and are mandatory 
after any patient movement/transfer. 
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PERFORMANCE CRITERIA SKILL 307 
ENDOTRACHEAL INTUBATION (CONTINUED) 
16. CO2 detectors are to be used where the patient is intubated via an ETT, has 
a 
spontaneous pulse and cardiac output. 
17. Resuscitation equipment must be disconnected from the ETT during patient 
transfers. 
 
KEY POINTS 
1. Beware that obese patients need extra support under the head, to maintain 
an 
adequate airway. 
2. Water-soluble gel may not need to be applied to the external side of the ETT 
for 
actual patients. 
3. Beware of laryngeal spasm. Should this occur extubate the patient, insert an 
oropharyngeal airway and gently squeeze air into the lungs. 
4. Patient movement may dislodge the tube even if secured. It is ideal that the 
patient is on the stretcher before any attempts are made. This also improves 
accessibility. 
5. A cervical collar and sandbags maybe be applied to stabilise the head/neck 
for 
transfer purposes however these must not be relied on, control of the head and 
neck during transfers is essential. 
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Appendix 6- Clinical Practise Guideline 
 Advanced Airway Management 
 
ST JOHN AMBULANCE AUSTRALIA 
W.A. AMBULANCE SERVICE INC. 
Clinical Practice Guideline 46 
November, 2003 
Copyright St John Ambulance W.A. 
Clinical Practice Guidelines November 2003 Page 1 of 4 

 
ADVANCED AIRWAY MANAGEMENT: 
Specific information needed: 

 History of event. 
 Mechanism, nature and time of incident. 
 Specific physical findings. 
 Patency and state of airway. 
 Neurological status. 
 Other signs, need for advanced airway management? 

 
Indications: 
Patients whose ventilation may be improved by intubation: 

 Severely injured patients, especially head trauma who are areflexic 
and have no gag reflex. 

 Cardiac arrest patients needing transport during resuscitation, 
if intubation will improve ventilation. 

 Other deeply unconscious, areflexic patients in whom ventilation is 
difficult or cannot be effectively maintained. 

 For long-term care and transport. 
 
Contra-indications: 

 Children smaller than small adult (research indicates intubation 
attempts WORSEN outcome). 

 Patient with an intact gag reflex. 
 Patient who is likely to react with laryngospasm to intubation. 

Endotracheal Tube Intubation: 
 Not to be attempted unless unequivocal view of vocal cords. The tube 

must be observed as it passes through the vocal cords. 
Laryngeal Mask Airway Intubation: 

 Contra-indicated in tense abdominal distension, severe intra-oral injury, 
airway restriction or airway spasm. 
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Clinical Practice Guideline 46 Advanced Airway Management (Continued) 
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Clinical Practice Guidelines November 2003 Page 2 of 4 
Note: 

 Do not attempt endotracheal intubation until the patient has been 
adequately oxygenated by other means. 

 Consider the LMA if endotracheal intubation is unsuccessful or difficult. 
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 LMA preferred for a suspected cervical spine injury. 
 
Management: 
Danger, Response, Airway, Breathing. Circulation. 
Surveys to ascertain other significant injuries (e.g. suspected cervical injury). 
Oxygen, 100%. 
Ensure assistance. 
All equipment to hand. 
Intubate, using endotracheal tube or laryngeal mask. 
Connect self-filling resuscitator bag with oxygen reservoir. 
Gentle inflation, observing equal movement on both sides of the chest. 
Secure tube at level of the mouth. 
Support tube manually while ventilating. 
Check tube placement as per skill 307. 
Oxygenate for a minimum of 1 minute prior to an endotracheal and/or laryngeal 
mask intubation attempt. The patient needs that period of oxygenation to 
tolerate the 
approximate 25 seconds without ventilation that will be required to achieve 
endotracheal intubation. 
If the initial endotracheal intubation attempt is unsuccessful re-oxygenate for a 
further 1 minute prior to a second. No more than maximum of 2 attempts. 
Consider 
LMA. 
If the initial LMA intubation attempt is unsuccessful re-oxygenate for a further 
1 minute prior to a second and last attempt. 
Remove the tube if the patient is making physical attempts to remove it, or 
airway is 
compromised. 
Reconfirm tube placement regularly, using at least two different checks. 
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Specific precautions/notes: 

 Patient transfer: 
Whenever an intubated patient is moved, e.g. from floor to stretcher, 
stretcher to bed or, there is a serious risk of displacing the tube 
from the trachea into the oesophagus. 
Before the transfer of the patient is made the self-filling bag with 
reservoir is to be detached from the LMA or Intubation Tube. 
The officer ventilating MUST ENSURE that the head and neck are 
supported as one unit, avoiding flexion or rotation, and avoiding 
traction on the tube. Use of a cervical collar is NOT sufficient to 
prevent this. The ventilating paramedic should CONTROL the patient 
move; reattach the LMA or Intubation Tube and RE-CHECK tube 
placement immediately after the move. 

 Intubation needs regular practice – use your training manikins. 
 Do not attempt if short time from hospital. 
 Do not make the condition WORSE. Always fall back to effective 

ventilation, oxygenation. 
 If not done correctly: 
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 May cause damage to throat, vocal cords. 
 May cause lethal laryngeal spasm. 
 Endotracheal tube can slip into oesophagus – lethal. 
 Endotracheal tube can slip out of trachea – lethal. 
 Laryngeal mask may not seal correctly, or become dislodged - 

can't ventilate. 
 Laryngeal mask may roll up on insertion. Carefully remove and 

try again. 
 
Suction Down Tube: 

 Do not attempt especially with pulmonary oedema. 
 
Choice of Airway Device: 
Laryngeal mask 

 Can be easier and quicker to place. 
 Better choice if possibility of suspected cervical spine injury, does not 

need neck extension. 
 Use if cords not well visualised. 
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Disadvantages 

 Not quite as secure as an endotracheal tube 
 Does not seal well in all situations – may have difficulty ventilating stiff 

lungs (ie. Asthma). 
 Risk of regurgitation is overstated – usually works very well for 

resuscitation. 
Endotracheal tube 

 Needs regular practice. 
 Provides a secure airway with care. 
 Obtains the best seal. 

Disadvantages 
 Can be very difficult to visualise vocal cords sometimes (try Laryngeal 

Mask. 
 If attempted inappropriately it may cause LARYNGEAL SPASM, which 

can be lethal. 
ALL INTUBATION ATTEMPTS SHOULD BE DOCUMENTED 
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