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Abstract
Pain procedure-related emergencies including but not limited to total spinal anesthesia, arrhythmias and allergic reactions are rare but serious complications that can arise from the administration of local anesthetic drugs, contrast material or sedation. Traditionally, interventional pain physicians were anesthesiologists who, by their residency training, had extensive knowledge and experience in recognizing and treating such emergencies. Recently, however, a growing number of non-anesthesiologists such as physiatrists, radiologists and neurologists who have less training and experience in such emergent situations are providing interventional pain services.  Although these are “minimally invasive” procedures”, they are “maximally dangerous”, and unrecognized or inappropriately managed complications can be lethal.
Pain interventionists should be able to do a thorough preoperative evaluation in order to assess the risks associated with any specific procedure. In addition, if a complication does arise unexpectedly, the practitioner has an obligation to be able to deal with it appropriately. The goal of this course is to provide non-anesthesiology trained interventional pain physicians with an opportunity to manage life-threatening complications associated with pain management procedures. One component of this training course uses simulated emergencies that play out in real time, and appropriate actions and responses are taught and assessed in this controlled environment.
The key elements which the training session should impart to the course attendees include:
1) the proper assessment of the possible complications associated with different procedures
2) the recognition of the early signs of the emergency situation and then intervening early in case of such an event
3) the demonstration of adaptability by using various alternative techniques to manage the crisis situation
4) the critical role that effective communication and resource management skills play in managing emergencies.
This program was initially conceived as a training module for non-anesthesiology trained interventional pain fellows and the training experience is loosely based on the principles of Advanced Cardiac Life Support (ACLS) with the focus particularly aimed at preventing, recognizing and treating procedure related complications.

Simulation is a highly effective way of learning that provokes active thinking and prompt response to challenging clinical situations on the part of the trainee. Performing the simulation exercise with mannequins (SimMan and Spine Phantom) and standard radiographic and monitoring equipment to recreate the procedure room provides the ideal environment to train providers to be able to effectively recognize and cope with the emergencies associated with interventional pain procedures, and to achieve the final goal of improved patient safety.

Introduction and rationale
Interventional pain medicine is a relatively new field, originally performed almost exclusively by anesthesiologists. Although complications would occur, they were primarily nerve injuries and not usually cardiovascular problems, presumably because anesthesiologists were familiar with the management of cardiovascular compromise.
However, there have been several recent legal cases involving a lack of appropriate response to a complication from an injection during pain procedures, which, had it been managed appropriately, would not have resulted in the subsequent major morbidity or mortality. These poor outcomes were attributed to the interventional pain provider’s lack of training in such situations.
According to the ASA Closed Claim data on chronic pain procedures, from 1990 to 2008, there were 497 events reported to the database. The damaging event in 319 of these cases (64%) was directly related to the injection, with 14 claims (3%) associated with a high or total spinal anesthetic. Dural punctures, needle trauma, and pneumothorax were the most common types of injection-related events. Of these cases, 29 (6%) resulted in death and in an additional 16 cases (3%) there was severe brain damage that ensued.  Payment was made in 217 claims (44%), with a median payment of $222,300 in 2008 dollars and a maximal payment of $13 million.
Anesthesiologists in their residency training are exposed to a wide variety of airway and blood pressure emergencies, situations that are not commonplace for non-anesthesiologists. Although many non-anesthesia interventionists rely on their anesthesia counterparts to provide emergency support, such resources may not always be readily available, and certainly would not be available in an office setting or off-site practice location.
This led to the implementation of an educational intervention to improve patient safety by increasing participants’ knowledge, skills, and attitudes related to preventing, readily recognizing and responding appropriately to emergencies during interventional pain procedures. A component of this resource is simulator training that has been shown to improve performance of standard but infrequently used rescue techniques. The educational tool is comprised of pre- and post-tests, didactic lectures, hands–on simulation training and participant feedback. The global expectation is that improved outcomes compared to historical data can be demonstrated after the educational tool has become a standard component of the training program, although the frequency of procedural related complications is so low that a long observation period or use of broad registries and databases will be necessary to demonstrate this phenomenon.
The ACLS guidelines were first published in 1974 and have saved untold numbers of lives.  This course is designed to teach non-anesthesiology trained interventional pain fellows how to prevent, recognize and respond appropriately to emergencies during interventional procedures. Originally, this project was conceived as a procedural sedation module in order to train physical medicine and rehabilitation physicians (as well as other non-anesthesia pain fellows) how to respond to airway emergencies occurring during interventions, usually resulting from over sedation. However, because of the specialized issues related to complications arising from neur-axial procedural interventions, it became clear that more intensive training regarding prevention, recognition and treatment of these catastrophic occurrences would be appropriate for all non-anesthesiology trained interventionists performing injections of the head, neck, and lumbar spine. Rehearsal through training sessions repeated during the course of training would reinforce the need for practitioners to utilize a team approach to handle these crises. Repeated simulation of these infrequent catastrophes will promote active thinking on the part of trainees in these challenging clinical situations and would be expected to improve provider response and performance in these crises and the final result would be to improve patient outcomes.

Objectives
The goal of this training session is to have the trainee learn the early recognition and appropriate management of unexpected emergency situations such as intra-thecal and intravascular injection, pneumothorax and allergic reactions that may occur infrequently during interventional pain procedures. 
In order to achieve these goals, this program is designed to train the non-anesthesiology trained pain interventionist to understand the equipment and resources necessary to respond to interventional pain procedure related complications. 

The student is expected to discuss the rationale of NPO status, the need for immediate availability of emergency equipment in order to provide positive pressure ventilation, and the indications for intravenous access.
The course participant is expected to recognize those patients at potential increased risk of complications from interventional treatments and be prepared to discuss the reasons for increased risk when performing procedures on obese patients, patients with altered anatomy, patients with underlying medical conditions, and all neur-axial injection techniques and explain the reasons for higher risk expected with cervical spine injection procedures.

After participation in this course the trainee is able to recognize the early signs and symptoms of impending catastrophe from procedure related complications and be expected to readily recognize and appropriately respond to the patient’s spontaneous or elicited complaints of nausea, lightheadedness, dizziness, agitation, tinnitus or weakness.

The simulation exercise will make the participant respond appropriately and in a timely fashion to patients developing hypotension, airway compromise, and respiratory or cardiac arrest by rehearsing the steps and interventions necessary to establish a patent airway for the patient, obtain intravenous access, and sustain the patient’s vital signs until help arrives.

Trainee level targeted by the course:

Interventional Pain fellows (PGY5)

Interventional Physical Medicine & Rehabilitation (PM&R)
Interventional Radiologists

Interventional Neurologists

Procedure

Simulation is a highly effective way in which practitioners can learn to deal with and rehearse challenging clinical situations. The use of mannequins (Sim Man), radiographic equipment and standard physiologic monitors recreate the familiar procedure room environment that allows providers to be able to learn how to effectively cope with emergency situations with limited resources and personnel, and achieve the final goal of improved patient safety.

Methods and materials

The course will consist of six major parts: 
1. Pretest 
2. Didactic training 
3. Practical hands-on session 
4. Pain mega-code 
5. Post-test 
6. Feedback and course evaluation.
1. Pretest

The pre-test is a series of 25 simple best-choice questions including radiographic images that pertain to the specific interventional procedure being performed, that is distributed either prior to the training session in an online or paper format or immediately at the beginning of the course. The trainees participate in self-directed learning and evaluation by an interactive review of the pre-test topics in a group session prior to the didactic session that follows this discussion group. This review assists both the trainees and the faculty facilitator-instructor to identify deficiencies in knowledge of any specific topic and allow training and review of more challenging clinical scenarios (Appendix 2).
2. Didactic training
The didactic lecture is no longer than 60 minutes in duration and it is an interactive presentation in which trainees actively discuss the most common interventional pain procedures and their associated general and specific complications. The trainees will present to each other the methods of recognizing patients at increased risk of complications from interventional treatments and possible methods to prevent these, the importance of recognizing early signs and symptoms of developing complications, and the most effective ways to manage such emergencies. The faculty instructor acts as a moderator-facilitator and directs the discussion to assure that the major points for each topic are reviewed by the trainees, providing or directing trainees to search for online or multimedia resources as needed during this interactive session.
3. Practical hands-on session
In this module of the training course the trainees receive a brief introduction to the simulator that is prepared to mimic an interventional procedure suite similar to their usual work environment. After the introductory period, the trainees are presented and allowed to rehearse a series of scenarios where the students are challenged to solve the clinical situations. This session is similar to the practice sessions in ACLS training with the difference being that the fellows go through case scenarios specific for interventional pain procedures and emphasis is placed on the most common mistakes that tend to be made in such emergent situations (Appendix 1).

4. Pain mega-code
During this part of the training course the students are tested on cases similar to the scenarios rehearsed during the practical hands-on session. A team of three trainees participate in the evaluation and the designated team leader is the subject being tested for response times, appropriate recognition and treatment of any complications, and effective communication and delegation skills. Upon completion of this part of the course the students are asked to refrain from discussing each other’s performance with their peers outside of the simulation environment.
5. Post-test

The post-test session is another series of best-answer test questions conducted in the same interactive

format as the Pre-test session and it is administered at the end of the mega-code simulation.
6. Standardized feedback evaluation
Upon completion of the course the students complete an evaluation rating their confidence in executing the skills practiced and learnt as they pertain to actual patient care using a 10-point Liker scale survey. In order to provide continuous improvement the trainees provide instructor feedback by providing a critique of the course itself. 

Instructor notes

The faculty facilitator-instructor should assure that the simulation room is correctly prepared with the following details:
· An operating room table with mannequin and radiographic C-arm should be in place.
· The mannequin should be in the prone or supine position depending on the procedure scenario.
· Additional items including the code resuscitation cart and oxygen source should not be visible but available when requested by the course participants.
· Physiologic monitors including electrocardiogram, blood pressure cuff and pulse oximeter should be readily available when called for by the trainees.
Faculty instructors complete a short briefing period with the trainees prior to commencing the simulation in order to cover the following points:
· The instructor familiarizes the trainees with the procedural suite and discusses the personnel, equipment and medication resources available. 

· The instructor demonstrates the capabilities of the mannequin including where the pulses are felt, where to listen for breath sounds, and when to expect the mannequin to respond to interventions or questions.
· The scenarios play out and are recorded in real time and the students are instructed to act as they would if this were a real patient. 

· In order to objectively record timing and events during the simulation the instructor should remind the students to call out the names and doses of any medications administered and other interventions such as chest compressions or ventilation that are performed.
· The trainees sign a consent form agreeing not to discuss the simulation or the performance of other team members outside of the simulation environment.
The simulated procedure plays out in the following sequence:
· The instructor reviews with the trainee the procedure that is to be performed during the simulated scenario (Appendix 1)

· Utilizing a simulation mannequin or the spine phantom, the learner executes the performance of the specific simulated procedure, up to and including placement of the needle within the appropriate anatomic location. At this point the injection of contrast dye in the specific anatomic region is simulated on a monitor.
· The simulated “patient” responds appropriately, voicing complaints of pain (“ouch”), nausea, lightheadedness, agitation, weakness, or unresponsiveness.
· The trainees execute the corrective measures and appropriate interventions felt necessary to rescue the patient. These events are timed and recorded for review during the debriefing session.
The debriefing session follows the simulation and is comprised of the following elements:
· Participants are accompanied to the debriefing room where they are allowed to review a video record and discuss and critique the key parts of the simulation.
· The key points the instructor should keep in mind for the debriefing are that they should facilitate the discussion rather than give a lecture and that the students should discuss why a certain course of action was selected and discuss its consequences. The instructor can ask the trainee if the given scenario were to arise again would they have chosen the same or a different intervention at the key branch decision points of the simulation.
· The specific topics to review during the debriefing period should include prevention and early recognition of impending problems, management of hypertension, hypotension, inadequate cardiac perfusion and inadequate ventilation.
· At the end of the debriefing session each participant receives a copy of the presentation related to interventional pain procedure complications discussed during the didactic lecture session.
Educational considerations
The following is a partial list of the description of errors commonly observed in trainees and strategies the faculty moderators can use to help address these errors.
Failure on the part of the trainee to anticipate potential complications. This can be improved and corrected by a review of patient and procedural factors that increase the risk of specific complications.
Failure on the part of the trainee to respond quickly to early patient warning signs of impending complications. Improvement in this part of the exercise can be expected with a review of the appropriate responses to complaints of nausea, dizziness, or of the patient reporting that their feet or whole body feels numb. Educating the trainees with regards to the signs and symptoms of local anesthetic toxicity and of the critical need to maintain communication with the patient at all times during any procedure will improve the student’s ability to recognize and appropriately intervene to prevent or identify any procedural complication early in its evolution. 
Failure on the part of the trainee to anticipate progression of patient compromise as the complication evolves into a more serious clinical situation. The trainee should maintain a sense of heightened situational awareness during the procedure and be in constant communication with the patient asking questions such as, “Is the lightheadedness getting better or worse?” or “Do your toes feel like normal toes?”
Fixation error is defined as the failure to recognize or to advance to a different approach if one method of assessment or treatment is not effective. It demonstrates a lack of adaptability to the clinical situation and a limited knowledge and resource base on the part of the trainee. This can be improved by reviewing the correct interventions to perform during evaluation and treatment of any complication including measures such as palpating the pulse, automatic noninvasive blood pressure evaluation, determining the extent of subarachnoid local anesthetic hypoesthesia and the need to rapidly secure the patient’s airway and restore adequate blood pressure control in the case of cardiac or respiratory compromise.
In general, some of the strategies that have been demonstrated to reduce the error rate during simulated crisis scenarios include increasing the knowledge base of course participants through assigned reading and lectures and using the debriefing session to focus on the key decision branch points in order to re-evaluate critical thinking and the structure of the resulting action plan and its intended or unintended outcome. Rather than a critique, the errors can be used as teaching points in order to identify the areas for improvement and regular repetitive simulation exercises present an opportunity to correct cognitive or procedural errors.
The methods in which the cognitive goals for this training course have been addressed include the distribution to the trainees of the seminal articles regarding complications related to interventional pain procedures, use of an interactive PowerPoint lecture on interventional complications utilizing an audience response system, prior training on interpretation of fluoroscopic imaging including contrast pattern identification, and the faculty instructor guided review of prevention, recognition and management of pain procedure complications presented during the pre-test, didactic and practical hands-on sessions of the course. Some of the strategies to increase the participants’ cognitive background prior to course participation are outlined in the educational prerequisites section.
The types of assessment tools used in this course are included in the following list.
· Pre- and post-test
· Performance checklist
· Team evaluation form

· Team Debriefing  that includes the use of open-ended questions and video re-play
· Individual evaluation form

· Simulation feedback evaluation form
· Faculty and course evaluation form.
Equipment and prerequisites
Room setup and equipment

The simulation room is prepared to simulate the actual procedure room that the trainees use in their practice. In order to recreate an environment familiar to the course participants the SimMan or spine phantom is positioned on the fluoroscopy table in either the prone or supine position. The simulator model is awake and breathing spontaneously, the fluoroscopy machine is turned on and standard monitors including electrocardiogram, pulse oximeter and blood pressure cuff are connected and operational.
The list of equipment available should include the following: 

· Spine phantom

· Intravenous line in situ connected to the mannequin
· Procedure tray with procedure related drugs including contrast, local anesthetic and sedative medications
· Patient history and physical recorded for students to review
· Code cart placed in an adjacent area but not visible
· Respiratory therapy equipment including bag and mask for positive pressure ventilation placed in an adjacent area but not visible 
· Computer monitor with fluoroscopic images pertinent to the specific simulation displayed in real time
Required background knowledge

Non-anesthesiology trained interventional pain trainees will have completed a one month or longer rotation in anesthesia prior to the training session. During this preliminary rotation in anesthesia the trainees will have had the opportunity to review and use in clinical practice basic airway skills such as bag-mask ventilation, the basic concepts of continuous patient monitoring including electrocardiography, blood pressure and pulse oximetry during procedures, placement of intravenous lines and the use of vasoactive drugs. Alternatively, the trainees should have recently completed an ACLS course. 
Prior to attending the simulation exercise trainees should have basic knowledge of the anatomic landmarks and  techniques related to placement of stellate ganglion blocks, injection into the cervical, thoracic or lumbar epidural space, cervical facet injections, intercostal nerve blocks and injection of the celiac plexus. The trainee should also have reviewed the general concepts of procedure related complications and the specific complications and management of complications related to each specific procedure.
The trainees should also have familiarized themselves with the physiologic changes that patients may experience with sedation, spinal anesthesia and the cardiovascular responses that ensue with this procedure, pain and anxiety. The pharmacologic and toxic effects of local anesthetics injected epidurally, intrathecally, intravenously or intra-arterially should also have been reviewed by the trainees as well as the signs, symptoms and treatment of hypoxia and pneumothorax. Trainees should also have previous experience with interpreting fluoroscopic imaging with particular emphasis on being able to differentiate between intrathecal, epidural and intravascular injection of contrast dye and they should also have reviewed the pharmacology and indications for the use of sedatives, vasoactive medications and vasopressors.
Course Evaluation Tools
Usefulness
A questionnaire evaluating the course instructors and content, the usefulness of the didactic portion of the course, the usefulness of the challenging situations presented during the simulation, and the overall effectiveness of the course is distributed to the course participants at the end of the exercise. 
(Appendix 3)
Effectiveness
The individual trainee scores on the pre- and post-tests, as well as the post–training evaluation scores are recorded. The reaction time is defined as the time from recognition of a problem to the initiation of more intensive monitoring and support and these are recorded for the practice simulations and the megacode evaluation module. In addition, complication data can be collected prospectively and compared to national data in a pain procedure registry. Each complication can be evaluated in-house as to provider background (anesthesia vs non-anesthesia), appropriateness of response, and APLS training. Although all procedures have risks, serious pain-related procedure complications during procedures performed by APLS-trained providers would be expected to be significantly less then the national averages.
Sustainability of the project

Once the curriculum and protocols are completed and new faculty members undergo specific instructional training the project can be made sustainable.

The duration of the complete training session is 6-8 hours and the course is held 6 times per year, depending on the number of participants with the usual number of trainees being between 2 to 5 per session. Maintenance of these skills by the course participants would require the simulation session to be repeated by them once every 2-4 years.
Appendix 1: Simulation Scenario 
During this exercise the course participants will describe the pertinent anatomy, procedural techniques and possible complications related to performing the specific interventional pain procedure being reviewed. The participants for the simulation are the faculty instructor and three students playing the roles of the procedure room nurse, radiology technician, and interventional pain physician. The interventional pain physician is the subject evaluated during the exercise. 

The first case is described in detail for demonstration purposes as a possible case scenario and the subsequent cases used in the simulation exercise for the other trainees are summarized.

The case is presented to the team being evaluated prior to entering the procedure suite. The patient is described as a 53-year-old obese male with chronic left neck and arm pain following a cervical laminectomy at the level of C4-5 and presents today for a cervical epidural injection. While the patient is briefed about the procedure and during the pre-procedure discussion regarding intravenous access and sedation is underway he expresses marked anxiety and requests sedation.
At the beginning of the procedure the mannequin patient is placed on the procedure table in the prone position. The physician interventionist, the nurse and radiology technician are stationed at their appropriate positions near the procedure tray, patient bedside and fluoroscopy machine respectively.
The interventionist will verbally describe the anatomy and procedural technique for performing a cervical epidural injection and prepare the procedure tray including the drawing up of medications under aseptic conditions. Under fluoroscopic control the procedure will be performed at the cervical level C6 – 7 or 
C7 – T1 on the spine phantom located near the mannequin.
The initial vital signs are cardiac sinus rhythm at a rate of 83 beats per minute (bpm), blood pressure 150/90 mm Hg, oxygen saturation 96% on room air and respirations of 20 per minute. While maintaining constant verbal contact with the patient the interventionist verbally orders the type and amount of sedation to be administered by the nurse. The patient will state that he is experiencing palpitations if vital sign monitoring is not being recorded prior to or within one minute of administering sedation. The patient then voices elevated levels of anxiety, begins to hyperventilate and develops muscle cramps in both hands. At this point the interventionist should differentiate between an emergent and non-emergent condition, identify the patient response as either lack of appropriate sedation or an anxiety reaction and intervene with vocal reassurance and administering more intravenous sedation medication. 
After achieving an adequate level of sedation the interventionist proceeds with needle placement and injection of contrast dye in the cervical epidural space and the fluoroscopic images appear on the computer screen. The interventionist should be able to describe the difference between intrathecal and epidural placement of the needle tip. Despite the apparent epidural contrast spread pattern on imaging the injection of local anesthetic results in the rapid onset of sensory and motor blockade and an ensuing total spinal anesthetic.

The patient complains of nausea and numbness of the toes only if interrogated by the interventionist. The interventionist will respond by asking for assistance and should rapidly place the patient in the supine position. If repositioning the patient to supine is delayed the nurse and technologist will be notified by the instructor that there is difficulty in attempting to place the patient supine.
The exercise then turns to the appropriate management of maintaining the airway and vital signs until more help arrives. The patient’s cardiac rhythm changes from normal sinus at 80 bpm to sinus tachycardia at 120 bpm and then bradycardia at 50 bpm. The blood pressure decreases from 150/95 to 100/60 mm Hg, while the oxygen saturation progressively declines from 95% to 90% over the course of three minutes and then to 80% over the next minute. 
The interventionist should request assistance by calling or directing someone to call for help by using emergency medical services (911) if in an office ambulatory setting or a rapid response or cardiac arrest if in the hospital setting. While waiting for assistance to arrive the physician should be attempting or directing the other staff at positive pressure bag and mask ventilation, intravenous fluid bolus administration and vasopressor medication as indicated. The simulator mannequin has a modified airway that can be adjusted by inflation of air into the pharyngeal wall structures and is reported to be difficult to ventilate by bag and mask by the assistant on account of an enlarged tongue and epiglottis. The interventionist should proceed to control positive pressure ventilation and ask for assistance from the technologist for airway management and direct the nurse to administer medications as indicated. The instructor plays the role of either a paramedic if in the office setting or anesthesiologist if in the hospital setting and provides assistance to and follows the directions of the interventionist.
If the interventionist has correctly diagnosed and treated the condition in the first three minutes the vital signs stabilize to a normal sinus cardiac rhythm at a rate of 70 bpm with occasional premature ventricular contractions (PVCs), a blood pressure of 100/70 mm Hg and oxygen saturation of 95% on bag and mask ventilation. 
If therapy has been delayed or inappropriate, during the fourth minute of the simulation a catastrophic deterioration in oxygenation and circulation ensues. The bradycardia worsens to a heart rate of 30 bpm and then to ventricular ectopy or runs of ventricular tachycardia. The blood pressure decreases to 70/40 mm Hg and then the pulse becomes undetectable and the oxygen saturation rapidly declines from 80% to 60%. The interventionist should be instructing the team members to initiate CPR. Bag and mask ventilation on the simulation mannequin can be achieved because the pharyngeal structures are deflated to normal size. The scenario at this point follows the protocols of Advanced Cardiac Life Support (ACLS).
During the debriefing after the scenario some of the practical key topics that should be reviewed include the major properties and side effects of the most commonly used sedative medications and the timing for placement of an intravenous line. The signs and symptoms of impending cardiovascular collapse, the timing of when to call and who to call for assistance and how to treat the patient until help arrives including commencing positive pressure ventilation and the importance of bag and mask ventilation over endotracheal intubation as an immediate lifesaving measure should also be discussed. A review of the emergency medications used in the scenario and the early signs of recovery from a total spinal anesthetic can be reviewed at this time.
A faculty observer/evaluator can score the interventionist for several spheres of cognitive reasoning during the scenario. Points can be allocated for key decisions such as calling for assistance, ventilating the patient, appropriate medication administration and procedural execution. Points are also allotted for communication and team leadership skills and for the timing of appropriate decisions and interventions. The scoring sheet is used with the video recording of the scenario during the debriefing session in order to focus on those areas that were observed to be deficient in the simulation.
Other simulations that are used for the course include the following scenarios:

intrathecal injection during the placement of a lumbar epidural injection and the resultant high spinal anesthetic that is preceded by patient concerns for paresthesias in the toes as a premonitory symptom
grand mal seizures resulting from intravascular injection into the vertebral artery during a cervical spine facet block
shock preceded by hypotension and bradycardia after a bolus dose intravenous injection of lidocaine

tension pneumothorax following a thoracic sympathetic or intercostal nerve blockade in which the patient has dyspnea and anxiety with hypotension and a narrow pulse pressure as presenting signs and symptoms
contrast dye allergic reaction in which the signs and symptoms of anaphylaxis occur after injection of contrast (urticaria, dyspnea, bronchospasm, shortness of breath and rapid tachycardia with profound worsening hypotension and hyoxia).
Appendix 2: Pre-test example

Pick a single best answer or statement for each question.

[image: image1]1.
During lumbar epidurolysis after administration of 3mg of Midazolam and 0.1mg Fentanyl for sedation the procedural needle is placed. The contrast spread pattern and needle are visualized in the image. Fifteen minutes after the injection of 8 ml of 1% lidocaine the patient complains of lightheadedness, nausea, difficulty breathing and paresthesias in his legs and is unable to move them voluntarily. What is the most likely cause?

[image: image2.png]



a. insufficient previous oral fluid intake or intravenous fluid

b. the needle is within the intrathecal space
c. puncture of the dura with the epidural needle

d. excessive sedation 

2. 
The patient has a palpable blood pressure 70 mm Hg  and the heart rate is 150 bpm and reports feeling dizzy and nauseated and can hardly move his arms. Which of the following treatment sequence is most appropriate at this time?

a. inject contrast through the catheter to determine if the catheter is in an intrathecal location
b. leave the patient prone to avoid aspiration if vomiting, give iintravenous fluid and assess breathing

c. call 911 and wait

d. place the patient in the supine position and assess breathing and provide positive pressure ventilation if the situation arises and give intravenous fluid and ephedrine as needed
3.
During a C3 cervical facet block using the lateral approach 2ml of 1% lidocaine 1ml is injected
 immediately followed by the patient having a 15 second long seizure. 3 minutes after this episode the patient is alert, oriented, and has no complaints. The most likely cause for the seizure was injection of the local anesthetic into the?

a. internal jugular vein

b. intrathecal space
c. vertebral artery

d. internal carotid artery

4.
During a pain procedure, the patient has an anaphylactic reaction to the contrast material with symptoms of anxiety, confusion, fainting sensation, light-headedness, dizziness and palpitations with signs of wheezing, arrhythmia, low blood pressure, rapid pulse, and pale skin. Which is the most appropriate step at this time?

a. methylprednisolone 1000 mg intravenously
b. epinephrine 1 mg intravenously
c
lactated Ringer’s solution 1000 ml intravenously
d
diphenhydramine 50 mg intravenously
5. 
Following a neuroaxial procedure the monitors fail due to a power outage. Which is the correct method of assessing the  patient’s clinical status during the recovery time of the procedure?

a. communicating with the patient

b. checking the pulse to assess the heart rate and rhythm
c. checking the pulse to assess blood pressure

d. checking for cyanosis

e. all of the above

Appendix 3: Post course evaluation

Example:

After this course:

1. 
How confident are you that you can recognize the signs and

symptoms of allergic reaction during pain procedures?

Not at all

confident  1  2  3  4  5  6  7  8  9  10 Totally confident

2. 
How confident are you that you can respond appropriately to airway

compromise during a pain procedure?

Not at all

confident  1  2  3  4  5  6  7  8  9  10 Totally confident

3.
 How confident are you that you can recognize and manage an intrathecal injection?

Not at all

confident  1  2  3  4  5  6  7  8  9  10 Totally confident

4.
 How confident are you that you can manage cervical arterial injection?

Not at all

confident  1  2  3  4  5  6  7  8  9  10 Totally confident
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