Chap 34 
Indications and Training Guidelines for TEE

Q1. General indications for intraoperative TEE include all of the following EXCEPT for:
A)	Unexpected refractory hypotension during an elective hemicolectomy.
B)	Cardiac monitoring during an open thoracoabdominal aortic aneurysm repair.
C)	Procedural guidance for cardiac transcatheter procedures.
D)	Hemodynamically stable patients undergoing semi-urgent laparotomy.

Answer : D. 
The indications for intraoperative TEE include when the nature of the planned surgery or the patient’s known or suspected cardiovascular pathology might cause severe hemodynamic, pulmonary, or neurologic compromise and when unexplained life-threatening circulatory instability persists despite corrective therapy

Q2. The 2020 guidelines for the use of TEE to assist with surgical decision-making in the OR by the ASE/SCA and the Society of Thoracic Surgeons include all of the following EXCEPT for:
A)	Confirmation of the preoperative diagnosis. 
B)	Identification of atrial septal defect prior to neurosurgery in the sitting position.
C)	Intraoperative hemodynamic management. 
D)	Assessement the results of a surgical procedure.

Answer: B
[bookmark: _Hlk155788736]The guidelines recommend the use of two-dimensional (2D), 3D, color flow imaging and/or spectral Doppler to confirm the preoperative diagnosis, evaluate interval changes, guide surgical interventions and hemodynamic management, assess the results of the surgical procedure and diagnose the etiology of hemodynamic disturbances

Q3. The National Board of Echocardiography offers three pathways to certification. Which of the following answers represents these three pathways: 
A)	Supervised training, practice experience, and an extended CME pathway
B)	Supervised training, online learning experience, and extended CME pathway
C)	Supervised training, practice experience, and a CME pathway
D)	Supervised training, grandfathering, and an extended CME pathway

Answer: A
There are three pathways to certification: the supervised training pathway, the practice experience pathway, and an extended CME pathway. The supervised training pathway is the common route for those training directly from residency programs into fellowships. The practice experience pathway is for those grandfathered into the system from before the certification process; therefore, this is unavailable to those completing their fellowship after June 2009. The pathway for each level requires different numbers of examinations reviewed, performed, and reported independently.

Q4. The principal advantage of TEE simulation in training is:
A)	Simulators increase access to hands-on training.
B)	Modern simulators are now as realistic as patients.
C)	Simulators provide the necessary exposure to pathology required for certification.
D)	It can replace practice on patients.

Answer: A
Echocardiography simulators offer the opportunity to develop this skill in a fully interactive and realistic hands-on way. These learning pathways provide a much more intuitive introduction to echocardiography and may expedite the transition from a novice to an expert. However, they do not fully replace real-life experience.

Q5. TEE simulators currently can perform:
A)	2D and spectral Doppler imaging
B)	2D, spectral Doppler and 3D imaging
C)	2D and bi-plane imaging
D)	2D and 3D imaging

Answer: B

Q6 All those elements are characteristics of an ideal simulator EXCEPT?
A)	Availability of both normal and pathological exams images in one location.
B)	Removes the requirement for an instructor.
C)	Uses images taken from human hearts, rather than computer-generated datasets.
D)	Allows for real-time feedback of probe location, measurements, structure and pathologies identification.

[bookmark: _Hlk169165750][bookmark: _Hlk148513405]Answer: B. 
See Table 34.7 summarizes the ideal simulator characteristics. This allows a student to link intuitively the change in the US plane based on probe movement. As no patient is involved, the trainee can learn these complex skills without time pressure or patient and with less need for an experienced instructor. There is ample published literature that validates simulation as an effective tool for teaching echocardiography. A systematic review reported that most studies on simulation had a positive outcome for teaching echocardiography. 



Q7. Which statement is true regarding the difference between augmented reality (AR) and virtual reality (VR)?

A)	AR is less expensive than VR.
B)	In both cases, the learner sees a computer-generated 3D image.
C)	VR is superior to AR to better understand 3D ultrasound anatomy.
D)	AR overlays virtual objects into our real world and VR immerses you in a virtual world.

Answer: D. 
AR is another technology that overlays virtual objects into our real world. This permits a wide range of applications, from gaming to education to procedural guidance. VR immerses you in a virtual world, while AR enhances your real-world experience with digital elements to better understand 3D US anatomy. By using a QR code, we can view a TEE superimposed on a table at home or in a classroom. This technology can be added to all books and is now available in some TEE simulators. The Vimedix® simulator includes an AR system, where the learner can visualize a computer-generated 3D holographic image superimposed on a portable hardware TEE simulator manikin (see Figure 34.4). VR differs in that the learner sees only a computer-generated 3D image. Because AR requires hololens glasses, it is more expensive than VR.

Q8. The following video Chap34_Q8 is an example of?
A)	Virtual reality
B)	Augmented reality
C)	Remote monitoring
D)	Mixed reality

Answer B. 
The device is like the Vimedix® and BodyWorks® systems, but the mannequin has a smaller thorax without the capability of lung, abdominal or pelvic US (Figure 34.11). An advantage of this simulator is the lifelike US knobs and time-gain-compensation controls, which are more realistic than the other two systems that rely on computerized controls using the mouse. The echocardiography images derived from CT-rendered images of actual patients, providing high-quality echocardiography views.



Q9. The following video Chap34_Q9 is an example of?

A)	Virtual reality
B)	Augmented reality
C)	Remote monitoring
D)	Mixed reality

Answer D. 
Newer methods of education include electronic learning (e-learning), ubiquitous learning (u-learning), mobile learning (m-learning) game-based learning (g-learning), virtual reality (VR), augmented reality (AR) and mixed reality. Extended reality is an umbrella term that encompasses augmented reality (AR), mixed reality (MR), and virtual reality (VR) In mixed reality, a virtual environment interwinds with wit the real world that remain visible for instance with the use of holographic images. 

Q10. The following video Chap34_Q10 is an example of?
A)	Virtual reality
B)	Augmented reality
C)	Online augmented learning 
D)	Mixed reality

Answer: C 
The advancement of web-based technology and ease of access to online resources have led to a growth in internet teaching resources. These range from didactic video lectures, a free online mouse-controlled simulator from the University of Toronto (https://pie.med.utoronto.ca/tee/ see Figure 34.1) to complex interactive learning modules. The ability to review these resources in their own time before exposure to a time-limited proctored learning experience allows trainees the most efficient use of resource-intensive training sessions with actual patients or with experienced staff. Note that this online resource is free. 

