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Stem Case and Key Questions Content 
A 44-year-old Caucasian female presents for endoscopic retrograde cholangiopancreatography 
(ERCP). The patient presented to the emergency room with abdominal pain, elevated bilirubin and 
transaminases. Complete blood count (CBC) and electrolytes are within normal limits. Abdominal 
ultrasound suggested choledocholithiasis and thus the patient is scheduled for ERCP with 
sphincterotomy and removal of stones with possible stent. Physical exam: Height: 5’6”, Weight: 95 kg, 
BMI: 33.7. Vital signs: BP: 150/90, HR: 84, R: 14 Temp: 98.8 F. Airway Exam: Mallampati 3, Dentition 
intact, Neck: full range of motion. Cardiac and Pulmonary exam unremarkable. The patient 
complained of nausea and vomiting on admission. She had been NPO for 24 hours and has not had 
any nausea or vomiting during that period. Past medical history: Mild hypertension. Past surgical 
history: Hysterectomy. Review of systems reveals history of snoring but no diagnosis of obstructive 
sleep apnea. Medications: hydrochlorothiazide 
 
1. What are challenges in providing anesthesia in non-operating room locations such as the GI 
Endoscopy suite? 
2. How is the patient positioned for ERCP procedures and why? 
3. What are possible anesthetic techniques and airway management techniques for this patient 
for this procedure? 
 
The anesthesiologist and GI proceduralist discuss the case, and agree that for this case in this 
patient, deep sedation is an appropriate choice. 
 
1. What monitors should be utilized during this case? 
2. What medications can be utilized in providing deep sedation during this case? 
 



 
 

 

Problem-Based Learning Discussions (PBLD) Anesthesiology 2015 © American Society of Anesthesiologists. All rights reserved. Note: 

This publication contains material copyrighted by others. Individual PBLD sessions are reprinted by ASA with permission. Reprinting or 

using individual PBLDs contained herein is strictly prohibited without permission from the authors/copyright holders. 

Page 2 

 

The patient is brought to the procedure room. Monitors placed. The patient’s throat is sprayed with 
benzocaine spray. The patient positions herself prone on the procedure table. Midazolam 3 mg IV is 
administered incrementally and a propofol infusion is begun. After an appropriate level of sedation is 
obtained, the proceduralist introduces the scope. Shortly after beginning the procedure, the patient 
begins to cough. 
 
1. What is the appropriate management at this time? 
2. Should the depth of sedation be increased? 
3. Should other medications be added? 
 
The patient is given a bolus of 50 mg of propofol. The coughing stops, and so does the patients 
respiratory effort. The SaO2 begins to decrease. 
 
1. What is the appropriate course of action at this time? 
 
The proceduralist is instructed to remove the endoscope. The stretcher is brought into the room. The 
patient is quickly turned supine and mask ventilation is begun. The oxygen saturation improves. 
 
1. What is the appropriate course of action at this time? 
2. Should the case be cancelled? 
 
The patient is intubated without difficulty and repositioned prone. The procedure is performed 
uneventfully. She was awakened and extubated at the end of the procedure. A stent was left in place 
which will need to be removed in three months. 
 
1. What would be an appropriate anesthetic technique for this patient when she returns for 
stent removal? 
 
 
Model Discussion Content 
Endoscopic retrograde cholangiopancreatography (ERCP) is an advanced GI endoscopic procedure 
developed in the 1980’s for diagnostic and therapeutic interventions in the pancreatico-biliary tree. 
Since the introduction of ERCP, its use has increased dramatically. Advances in equipment and 
techniques have led to expanded indications for ERCP. The patient population presenting for ERCP 
procedures has grown older and significantly sicker. Initially most sedation for ERCP was done with 
procedural sedation administered by a nurse under the direction of the proceduralist. Increasingly 
anesthesia services have been enlisted to provide anesthesia/sedation for ERCP. There are several 
reasons for this. In some institutions, hospital sedation policies have changed, limiting use of drugs 
such as propofol to the anesthesia service. As mentioned above the patient population undergoing 
ERCP is older and sicker and is better served having the anesthesia/sedation provided by the 
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anesthesia service. Also as the procedures become more technically complex, the procedure takes 
longer to complete. For these reasons, many ERCPs are now performed with anesthesia care 
provided by the anesthesia service. 
 
The increase in anesthesia services in the GI Endoscopy suite as well as other non-operating room 
locations such as Cardiac EP and Interventional Radiology has presented a number of challenges for 
the anesthesia department. 
 
When hospital sedation policies change, necessitating use of anesthesia services in these areas, 
often the procedural specialists feel as though the anesthesia service is being forced upon them. They 
feel they have been adequately sedating patients for procedures and now the anesthesia team is 
coming in and will slow them down. It is very important to establish good communication with the 
proceduralists when establishing service in a new location. It is also important to establish good 
communication with the nurses and technicians in these areas. The employees in these areas are 
unfamiliar with working with anesthesia. It is important to instruct them in matters that we take for 
granted in the OR, such as being attentive and quiet during induction. The anesthesia team should 
become familiar with the procedures performed in the new location in order to provide the most 
appropriate anesthetic for the procedure. 
 
When beginning anesthesia service in a non-operating room location, very often the anesthesia 
service is retrofitted into an existing space. This area may not have the space that we are accustomed 
to in the OR. There is a risk of trips and falls due to the crowded environment and equipment used in 
these areas. The room is often dark due to imaging used for the procedures, which increases the risk 
of medication errors. There is also significant radiation exposure and wearing appropriate protection is 
very important.1 

 
Another challenge in providing anesthesia services in non-operating room locations is the remoteness 
from the OR and lack of rapid assistance in an emergency. A plan should be in place to obtain help 
quickly if needed. It is important to have appropriate supplies and airway equipment close at hand. 
Discussion of all the challenges in providing non-operating room anesthesia services is beyond the 
scope of this discussion; however it is important to be aware of these issues in order to provide safe 
care to the patient. 
 
There has been a question, mostly in the GI community regarding the need for anesthesia services for 
ERCP. A study from the Netherlands in 2012 found that 1/3 to 1/2 of patients undergoing ERCP with 
conscious sedation experienced pain and discomfort during and immediately after ERCP.2 A study 
from Germany in 2002 found a failure rate of 14% in cases done with conscious sedation versus 7% 
of cases done under general anesthesia (GA). The majority of failures in this study were related to 
procedural sedation issues. None of the failures in the general anesthesia group were related to 
anesthesia issues.3 A 1998 study found the complication rate associated with therapeutic 
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interventions during ERCP was lower in patients who received general anesthesia. It was felt this was 
due to patient immobility and duodenal peristalsis due to GA which made the procedure technically 
easier.4 These studies make a strong argument for use of the anesthesia team during ERCP 
procedures. 
 
There is much discussion and debate among the anesthesia community as to the best anesthetic 
management for patients undergoing ERCP. Patients undergoing ERCP are generally positioned in 
the prone position. It is felt introduction of the scope is easier with the patient in the prone position. 
The prone position is considered optimal for cannulation of the papilla and for obtaining high quality 
radiographic images. This position is more comfortable for the endoscopist in maneuvering the 
endoscope during the procedure. It is also felt that the risk of aspiration is lower in patients in the 
prone position who are not intubated. There are certain cases in which the prone position cannot be 
utilized. These include patients with recent abdominal surgery or neck surgery, ascites, abdominal 
distention, advanced pregnancy and morbidly obese patients. Also patients with PEG or jejunostomy 
tubes in which access is needed during the procedure are best done in the supine position.5 One 
advantage of sedation for ERCP is that patients can position themselves on the procedure table prior 
to the beginning of sedation. This lessens risk of positioning injury. In addition, procedural areas are 
often understaffed and lack adequate lifting help for positioning the anesthetized patient. 
 
There are a number of factors to consider in order to prescribe the most appropriate anesthetic for 
patients undergoing ERCP. Patient factors and procedural factors must be considered. Patient factors 
include co-morbidities, patient size, airway evaluation, presence of obstructive sleep apnea, and 
history of previous difficulty with anesthesia or sedation. Other patient factors to consider are risk of 
aspiration such as patients with full stomach, gastric outlet obstruction and patients having drainage of 
pancreatic pseudocyst. Procedural factors include the predicted difficulty and duration of the 
procedure as well as the planned position of the patient for the procedure. Close communication and 
discussion with the proceduralist is very important in planning anesthetic and airway management. 
There are several arguments cited for performing ERCP under deep sedation without endotracheal 
intubation. It is perceived as faster thus increasing unit efficiency. It is felt to be safe. A study by 
Barnett in 2013 compared anesthesia directed deep sedation vs GETA. They found that with careful 
monitoring, a deep anesthetic without an ETT, in the prone position administered by an 
anesthesiologist was safe in non-obese healthy patients.6 Another argument for sedation without 
intubation as mentioned earlier, the patient can position his/her self. Complications of laryngoscopy 
and intubation are avoided. Use of muscle relaxants is avoided. 
 
Likewise there are several arguments for endotracheal intubation. These include airway protection in 
the prone patient, avoidance of hypoxemia, and less risk of aspiration. Some providers prefer having 
a secure airway in older, sicker patients undergoing longer and more complex procedures. 
There are certain patients who should receive general endotracheal anesthesia for ERCP. These 
include morbidly obese patients. These patients have a significantly reduced FRC and increased 
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oxygen consumption. They have a higher risk of hypoxemia and airway obstruction than the non-
obese. If hypoxemia occurs it will be difficult to reposition the patient supine rapidly in order to provide 
mask ventilation. Patients at risk for aspiration such as patients with full stomach or gastric outlet 
obstruction should be intubated. Patients for drainage of large pancreatic pseudocysts should be 
intubated.7 Some recommend that patients undergoing ERCP in the supine position be intubated 
because of the increased risk of airway obstruction and aspiration in this position. Patients with 
obstructive sleep apnea should be carefully evaluated, but will generally do better with endotracheal 
intubation due to risk of airway obstruction with sedation. Patients with a history of drug abuse or 
dependence on psychotropic medications will often be better managed with general endotracheal 
anesthesia. 
 
Careful consideration should be given to patients with history of or perceived difficult intubation. If the 
patient is also perceived to be difficult ventilation, the airway should be secured prior to the 
procedure.7 

 
In addition to endotracheal intubation, there have been reports of other means of managing the airway 
during ERCP. Osborn reported on the use of LMA during ERCP in a study published in 2002. In this 
study LMA was used in 20 patients of 41 ERCP’s done with the anesthesia service. In six of these 
patients the LMA was inserted and removed while the patient was prone. The endoscope was 
inserted and maneuvered without difficulty. In this small study the LMA had to be repositioned in one 
case. LMA use was associated with shorter extubation time vs ETT. There were no airway 
complications reported.8 

 
Another study reported on use of a Gastro-Laryngeal tube during ERCP. The Gastro-Laryngeal tube 
is a modification of the Laryngeal Tube. It has a dedicated channel for insertion of an endoscope. It 
has two cuffs, a proximal pharyngeal cuff that seals the oropharynx and nasopharynx and a distal 
esophageal cuff designed to seal the esophagus and reduce risk of aspiration. In this study of 30 
patients, the Gastro-Laryngeal tube was placed successfully on the first attempt in 27 patients. In all 
patients ERCP was successfully performed through the endoscopic channel of the Gastro-Laryngeal 
tube.9 

 
These studies show that it is feasible to use supraglottic airway devices during general anesthesia for 
ERCP. In using these devices, endotracheal intubation is avoided. Endotracheal intubation, 
while generally safe does entail some risk. There is risk of oropharyngeal trauma such as lip 
lacerations and broken teeth. There can also be significant hemodynamic changes associated with 
endotracheal intubation, which can be deleterious in a patient with cardiovascular disease. Muscle 
relaxants are generally given to facilitate endotracheal intubation. While generally safe, there are risks 
associated with their use. Succinylcholine can cause myalgias and myoglobinuria. Other very rare 
diseases associated with use of succinylcholine are malignant hyperthermia and 
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pseudocholinesterase deficiency. If non-depolarizing relaxants are used there is risk of inadequate 
reversal, especially if the case is very short.7 

 
Patients who undergo ERCP with sedation should have exhaled carbon dioxide monitoring performed. 
This is in line with the statement on respiratory monitoring during endoscopic procedures approved by 
the ASA House of Delegates.10 Exhaled carbon dioxide monitoring will detect decreased or absent 
ventilation before hypoxemia is reflected in decreased pulse oximetry readings. 
 
Propofol is the medication most commonly used for deep sedation for ERCP. It can be used alone or 
in combination with other drugs such as midazolam, ketamine and fentanyl. Propofol can be used as 
an infusion for sedation or for total intravenous anesthesia (TIVA). An advantage of propofol is its 
short duration of effect and rapid recovery profile. This leads to faster discharge of patients increasing 
unit throughput and efficiency. 
 
If a patient undergoes an ERCP procedure under deep sedation, a plan needs to be in place to 
quickly stop the procedure and turn the patient supine in the event of a cardio-pulmonary emergency. 
A stretcher needs to be immediately outside the procedure room to turn the patient onto. Lifting help 
needs to be quickly available. Appropriate airway equipment needs to be immediately available. 
If a case is converted from sedation to general anesthesia uneventfully, there is no reason not to 
proceed with the case. If there is significant hypoxemia or cardiovascular collapse, the case should be 
cancelled in order to provide more urgent care for the patient. 
 
If a patient returns for another procedure, the previous anesthetic record should be reviewed. 
Discussion should occur with the proceduralist regarding the current procedure. There may be 
modifications to the anesthetic plan depending on the scope of the current procedure in relation to the 
previous. For example, the previous procedure might have been a long complex therapeutic 
procedure done under general endotracheal anesthesia. The current procedure is a very short stent 
pull. This may be very appropriately done under sedation. 
 
ERCP is a very beneficial procedure which can be done with a variety of anesthetic and airway 
techniques. One size does not fit all. Consideration of the patient as well as the procedure needs to 
occur in order to plan the most appropriate anesthetic for each patient. Having a dedicated anesthesia 
team is very beneficial in caring for these patients. A study by Goudra in 2013 showed that a group of 
anesthesia providers with more experience providing deep sedation in the GI suite were more 
efficient, had much lower endotracheal intubation rates and had less oxygen desaturation events.11 
Having a dedicated team allows development of expertise, especially in procedural sedation cases. 
Having a dedicated team allows better communication between the anesthesia team and the 
procedural team. 
 
The need for anesthesia services in the GI suite will continue to grow. It is important to have an 
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understanding of the procedures performed in the GI suite in order to plan the most appropriate 
anesthetic for the patients presenting to the suite. 
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