A Dental Undergraduate Course for

The Management of Medical Emergencies in Dental Practice

Abstract

There is a specific requirement for undergraduate dental students to be trained in the management of medical emergencies that may arise in dental practice. This paper describes a practical skills course that has been developed specifically to fulfil this requirement. The rationale, course structure, methodology of delivery and assessment methods are discussed in detail.  
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Introduction.

The document “Profile and Competences for the European Dentist” defines the specific major and supporting competencies expected of all European dental graduates and all European Dental Schools are expected to adhere to this profile.(1)  The management of medical emergencies is covered in section 6.50 and states that graduates must:-

· “Be competent at carrying out resuscitation techniques and immediate appropriate management of cardiac arrest, anaphylactic reaction, upper respiratory obstruction, collapse, vasovagal attack, epileptic fit, haemorrhage, inhalation or ingestion of foreign bodies, hypoglycaemia and diabetic coma or other medical emergencies that may occur in the course of dental practice”. 

 The definitive guidance document for the training of dental undergraduates in the U.K. is “The First Five Years”  produced by the General Dental Council (GDC)(2) and this document stipulates identical competency requirements but also includes a statement that undergraduates should:-

· “Have knowledge of diagnosing medical emergencies and delivering suitable emergency drugs using, where appropriate, intravenous techniques”
The specific use of the words “be competent at” and “have knowledge of” are also defined within the GDC document:-

Be competent at: students should have a sound theoretical knowledge and understanding of the subject together with an adequate clinical experience to be able to resolve clinical problems encountered, independently, or without assistance.

Have knowledge of: students should have a sound theoretical knowledge of the subject, but need have only a limited clinical/physical experience.

A student is very unlikely to gain “adequate clinical experience” in the management of medical emergencies by attending didactic lectures and consulting textbooks, and therefore it is the author’s contention that there must be a formal and educationally valid practical skills course, involving the use of simulators, to enable students to develop the competence and confidence to effectively manage a medical emergency if it occurs. This paper describes the course that has been designed at Liverpool University Dental School and reports on the student evaluation and feedback received. 
Educational Aims and Objectives
To design an educationally valid and effective undergraduate course in the management of medical emergencies which may arise in a dental surgery which would achieve the following:-

·  Increase the students’ theoretical knowledge and understanding of the types of medical emergencies that may arise, and the principles of their management including specific interventions and drug administration that may be necessary.

· Allow the students to develop the individual practical skills to undertake interventive procedures competently.
· To gain experience in the effective management of the more common medical emergencies that may arise in a dental surgery.
· To develop the students’ confidence in their individual skills and knowledge and their role as both a team member and team leader.

Course Structure

The components of the course are:-

· A theoretical component

· Individual clinical skills practical training

· Scenario practice in a clinical setting

· Assessment by pre and post course multiple choice questions (MCQs) and a scenario “test”.

Theoretical /Didactic component

One month before the course students are issued with a comprehensive dedicated course manual which contains 11 chapters specifically dealing with each aspect of managing medical emergencies and cardio-respiratory arrest.  They are also provided with the latest Resuscitation Council guidelines on adult and paediatric basic life support (BLS) and the use of Automated External Defibrillators (A.E.D.s) (3, 4). The course commences with a short series of formal lectures.  The following subject areas are included:- 

1. Assessment and management of the airway in the conscious and unconscious patient.

2. The indications for the use of emergency drugs and routes of administration.

3. The significance of abnormal pulses (fast; slow; regular and irregular); cardiac rhythms; cardiac arrest rhythms and defibrillation.

4. Paramedic transfer and protocols.

This allows for re-enforcement of previous knowledge and reminders of the key points.

Individual Skill Stations

60 students are divided into three groups of 20 (designated A; B &C), and then each group is subdivided into four groups of five students (designated 1 to 4).  The students remain in these groups for the remainder of the course which encourages team work and provides a supportive learning environment.  They then rotate through 6 skill stations over three sessions of the course.  The number of students within each group and the time allocated to each station is shown in brackets 

Station 1 –Basic Life Support (BLS) training. (20 students -3 hours)

 This follows the conventional BLS training as defined by the Resuscitation Council and is delivered by qualified BLS instructors   The station consists of a formal didactic presentation followed by demonstration and practice of basic cardio-pulmonary resuscitation techniques ( basic CPR) including expired air respiration and external cardiac compressions using standard Resuci Anne manikins.  Each student then undergoes a formal basic CPR test against a specified set of criteria as shown in figure 1.   There is a requirement in the U.K. for all dental undergraduates to demonstrate competence at basic CPR on an annual basis therefore students are issued with certificates of competence following completion of this station

Station 2-Assessment of the “sick” patient. (20 students -3 Hours)

Educational rationale for inclusion

Assessment of a sick patient using a standardised “ABCDE” approach is recommended by the Resuscitation Council (5).   This station allows for a systematic explanation of how to assess the patient using this method and the significance of the findings.

Method

An Advanced Life Support (ALS) training manikin is used as this can be remotely controlled to produce breath sounds; chest rise and fall; central and peripheral pulses, has a blood pressure arm to enable students to measure BP., and ocular inserts with differing pupil sizes.

A (Airway)–is mentioned for completeness, but is covered in depth on the airway station.

B (Breathing)-students are taught how to assess respiration including rate; depth; chest expansion; involvement of  accessory muscles, and the significance of “noisy” breathing with a demonstration of upper and lower airway obstruction by the manikin producing the relevant sounds.

C (Circulation)-students are shown how to take central and peripheral pulses, blood pressure recordings, and capillary refill times.

D (Disability) - The assessment of the level of consciousness of the patient using “AVPU” is discussed (A-alert; V responsive to voice, P responsive to pain, U unresponsive), as is the significance of pupillary size and reaction speed.  The use of a blood glucose monitor is demonstrated by the instructor. The students are allowed time to practice using glucometers on volunteers if they wish to do so but this is not compulsory.

E (Exposure)-Students are taught to look for rashes and ankle oedema. The importance of preventing heat loss in shock is discussed.

There is no formal assessment of this station as students undergo continual monitoring by the instructor and have one to one tuition.

Station 3 – Airway management. (6 students -45 minutes)

Educational rationale for inclusion
All dentists must know how to manage an airway competently, recognise and deal with airway obstruction and choking; know how to administer supplemental oxygen; recognise when airway adjuncts may be necessary, and be able to provide adequate and effective ventilations if necessary.

Method

A “choking Charlie” manikin and an airway simulator are used together with a variety of masks and airway aids.  The following skills are covered:-

· Airway assessment

· Administration of Oxygen using different delivery systems-venturi masks; non rebreather masks

· Opening airways (jaw thrust, head tilt chin lift)

· Insertion of oropharyngeal and nasopharyngeal airways

· Use of pocket masks

· Use of bag masks –one handed and two handed

· Abdominal thrusts

Each student must demonstrate the acquisition of the above skills by completing a formal competency assessment as shown in Figure 2.  Additional time is allowed as necessary to ensure all students can demonstrate the required competency level.  In addition the instructors demonstrate insertion of laryngeal masks and endo-tracheal tubes.

Station 4 –Pulses; cardiac rhythms and defibrillation (6 students -45 minutes)

Educational rationale for inclusion

In a medical emergency a patients peripheral pulses are often diminished or absent and therefore every clinician should have the ability to correctly locate and accurately measure a central pulse.  It is also necessary to be able to determine pulse rate and regularity.  It is recommended that dental surgeries are equipped with automated external defibrillators (AEDs) and therefore dental undergraduates must understand the different cardiac arrest rhythms and be trained in the safe use of an AED.
Method

A computer controlled ALS manikin which has central palpable pulses is used for this station; this is attached to a cardiac monitor allowing visualisation of the rhythm generating the abnormal pulse rates.  The following skills are covered:-

· Taking and comparing peripheral and central pulses.

· Slow regular  and irregular pulses 
· Fast regular and irregular  pulses 

· Cardiac arrest rhythms

Defibrillation

An ALS manikin and a training defibrillator are used for this part of the station.  The theory of defibrillation is re-enforced and then followed by a demonstration of how AEDs are used.  Each student in turn then applies the pads and uses the defibrillator and must demonstrate safe and effective use.  This is run in “real time”, with BLS ongoing throughout.  Each student must satisfactorily demonstrate competency in specific skill areas as shown in Figure 3.  Additional time is allowed as necessary so each student achieves the required competency level.

Station 5-Drug presentations (6 students-45 minutes)

Educational rationale for inclusion

All dental surgeries are required to have access to emergency drugs and the format and presentation of these can vary considerably.  For example glucagon may be presented in a pre-prepared syringe; a separate powder/liquid format or in an ampoule. It is necessary to ensure that a dentist is familiar with the different types of presentations that they may encounter and is able to correctly prepare the drug for administration.
Method

All the different presentations of emergency drugs are demonstrated and students assemble or prepare each of the different formats.  This also allows re-enforcement of the doses and routes of administration. There is no formal assessment for this station as it is continually assessed by direct observation and students can practice preparation until they feel competent.

Station 6 –Routes of drug administration (6 students-45 minutes)

Educational rationale for inclusion 

Different emergency drugs require different administration routes, and some can be administered by more than one route.  The emphasis is placed on the level of skill required and students are not encouraged to use intra-venous routes although these are demonstrated and students can practice cannulation.
Method
 There is a formal presentation of the different routes of drug administration including routes that would not be used by dentists but may be used by other healthcare professionals including paramedics, (intra-osseous; rectal and intra-tracheal). The students then use simulators to practice actually administering drugs. The following routes of administration are practised:-

· Inhalational

· oral

· Buccal /intra-nasal

· Intramuscular

· Intravenous

Scenarios (6 students per group -3 hours in total)

Each group in turn then attends for a whole session of scenario training.  This is carried out in 4 dental surgeries and the small groups rotate through each surgery in turn. The structure of each scenario is the same:-

A computer controlled ALS manikin is used which has pulses; makes noises (vocal and breath sounds) and generates rhythms.  A selection of resuscitation equipment is available including oxygen cylinder; venturi masks; airway adjuncts; bag masks; an emergency drugs kit; a telephone; and an automated external defibrillator.  One student will be the dentist and manage the emergency, one student will be the dental care professional (DCP) and a third will be the receptionist.  The instructor gives the “dentist” background details of the “patients” name; age; relevant medical history and reason for attendance at the surgery.  The instructor then does the voice over for the manikin and describes what the “patient” is feeling. The “dentist” has to take any actions necessary to deal with the situation.  All the scenarios are run in “real time”.  The scenario ends with a transfer and handover to the paramedic.  This is followed by group discussion and feedback.  The students each take turns to be the “dentist” as they rotate through the rooms. A team approach to the management of the emergencies is encouraged.

Scenarios covered:-

· Chest pain/MI

· VF/VT arrest (algorithm for non shockable arrest also covered here)

· Conscious and unconscious hypoglycaemia

· Anaphylaxis

· Asthma

· Panic attack

· Faints

· Epilepsy

· Drug overdose

· Respiratory arrest

Course Assessment

Theory

The students have one hour to complete a computer based 25 question MCQ assessment at the very beginning of the first day of the course.  They complete a second 25 question MCQ again on the last day of the course.  The MCQ questions on each of the two occasions are not identical but are “matched” for subject matter and difficulty.  The questions each have 4 answers whish need to be marked true or false giving a total of 100 marks available. There is no negative marking.

Practical

A surgery equipped with all the necessary resuscitation drugs and equipment and an ALS manikin is used for the practical test.  The student attends the surgery individually accompanied by a DCP and the instructor.  The student is given a scenario as described previously and has to “manage” the emergency situation as it develops.  A range of scenarios are used for this to decrease predictability, but no scenarios are included that have not already been covered during the scenario practice.  Each “test” lasts approximately 10 minutes.  The instructor then gives feedback to the students on their individual performance.  If a student performs particularly badly, or panics then a retest with extra support from the instructor is carried out. The competency assessment sheet used for the practical test is shown in figure 4.

Following the course all students completed the evaluation form shown in figure 5.

Results

The course has been included in the undergraduate curriculum for three cohorts of students. (155 in total)

A comparison of the pre and post course MCQ marks demonstrated an average increase of 35% following the course 

All students’  achieved the required competency standards in the skill stations and the scenario test as the course is designed to allow repetition and repeated practice until the requisite skill level has been achieved.

The students’ evaluation of the course was extremely positive with 100% reporting that they enjoyed the course, and found the skill stations and the scenarios very helpful.  They all reported that the course had increased their confidence as well as their competence.
Discussion

Did the course meet the aims and objectives?

1. To Increase the theoretical knowledge and understanding?

 The initial pre-course MCQ scores are a reflection of the “prior knowledge” that candidates gained from their own reading and from studying the manual issued to them one month prior to the course.  The post course MCQ mark should reflect the additional knowledge gained during the course. This is an indicator both of the efficacy of the course and the motivation for study engendered by the course.

2. Develop individual practical skills?

The students demonstrated a significant improvement in their interventive skills during the skill stations and reported on the evaluation forms that they felt they had increased in both confidence and competence.  . Turner (6) defined the important principles of teaching practical skills and this course follows these principles exactly.  The constant repetition allows for positive reinforcement and encourages gain in confidence as well as competence in the individual skills required to manage an emergency.  Gentile (7) thought that the learning of a practical skill is influenced by the retention of factual knowledge, the performance of the skill itself, and the attitude of the learner.  Within the skill station structure factual knowledge can be reinforced, actual performance can be monitored and specific learner centered feedback can be given encouraging a positive attitude towards skill development.

3. Gain experience in effective management of medical emergencies?
The scenario training using advanced simulators in a dental surgery setting is the only method of ensuring that all students can have the opportunity to practice effective medical emergency management.  Role play in a controlled environment is a key constituent of the educational techniques that use simulation, and is an effective method of ensuring the candidates’ active participation (8, 9). The use of scenario training within this course allows the students to interact and “manage” the emergency and the instructor can use the remote control to allow the “patient” to respond to the student’s treatments and interventions.  When the course was designed there were concerns that the students would be intimidated by the scenarios, this was not perceived to be a problem by the instructors and student feedback was extremely positive about the scenario training. 

4. Develop confidence and team work?

The use of small group teaching is an essential component of this course. Abercrombie (10) states that adult learners often lack confidence and underestimate their own abilities, they tend to be over cautious and are reluctant to risk making errors, more importantly they do not want to fail or look foolish   It is therefore very important that students feel some measure of “protection” by having the support of their peers and can learn in a safe and supported environment.

During the scenario training the student “leader” has two colleagues assisting them with the scenario, and this engenders a great feeling of teamwork and peer support which is an essential component of any course on managing medical emergencies.  In a previous study by Weller, students nominated teamwork as a key area of learning. (11)  

Considerations
 The course is currently held over one full week at the end of the penultimate year of training. At this stage the students have developed sufficient maturity to cope with this type of intensive training and also have developed suitable clinical awareness of the relevance of their patients’ medical histories.  They attend the A&E department for a full week during their final year and they can utilise this prior knowledge and skills gain to increase their understanding and participation when they will be exposed to acutely unwell patients in a real-life situation.  The students themselves also identified that this was the most appropriate year of the course on the evaluation sheets.
The generic structure of this course is based on the format used by the Resuscitation Council U.K.in its Immediate Life Support (ILS) and ALS courses, and the teaching methods and standards conform to those promulgated in the ALS Instructor Manual (12).  The course is led by a dentist who has ALS instructor status, and delivered by staff who have ALS provider or instructor status, this is essential to ensure consistency of teaching and to ensure understanding of the amount of student support that is needed with an intensive scenario based course.
This course is expensive to set up as it requires the purchase of multiple ALS manikins and simulators but the level of skill acquisition as demonstrated by the continual assessments, and the positive student feedback would seem to justify this expense.  Weller (11) discussed this point and identified limited evaluation data available but concluded “simulation based teaching scores highly on theoretical grounds, students are actively engaged. New knowledge is acquired in a clinical context which may aid subsequent retrieval.  The relevance of learning is immediately obvious to students.  The limited evaluation data available is positive.  On balance, it seems that simulation based teaching may well justify its cost”.  The instructors and the students would endorse this view.  There is also a significant time factor involved in planning this course and it takes a full week of the curriculum.  This was achieved with the good will and co-operation of all the other departments involved.  The author requested a formal evaluation of the course by a non-clinical educationalist to assess it for educational validity and being “learner centered”.  The educationalist actually attended the course as a participant and produced a written report in which she stated that she felt the course achieved its learning outcomes and was very positive about the methods of assessment and delivery.  Although the course has financial implications and is difficult to time table the instructors feel that the knowledge, skills and confidence gain justify the expenditure on time and effort.  Anecdotally the students also reported that the course provided them with an excellent foundation for further knowledge and skills gain when they attended the A&E department the following year.
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