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A BASIC transesophageal exam-
ination is focused on intraop-

erative monitoring rather than on 
specific diagnosis. Except in emer-
gent situations, diagnoses requiring 
intraoperative cardiac surgical inter-
ventions or postoperative medical 
or surgical management must be 
confirmed by an individual with 
advanced skills in transesophageal 
echocardiography (TEE) or by an 
independent diagnostic technique.1 
Certification in basic perioperative 
TEE requires passing a written test 
and demonstrating clinical com-
petency. The trainee must provide 
a case log to show that she or he 
interpreted at least 100 TEE studies 
and personally performed at least 
50 basic TEE studies under supervi-
sion. In this issue of ANESTHESIOLOGY, 
Bick et al.2 report an investigation 
that tested whether a trainee per-
forms comprehensive and clinically 
meaningfully basic TEE studies.

Teaching the essentials of basic 
echocardiography is possible via a 
variety of written and web-based didactic material, tutorials, 
and conferences, along with acquisition of necessary tactile/
dexterity skills by practicing on physical or web-based TEE 
simulators.3–5 The next step in learning basic echocardiogra-
phy is to integrate knowledge and manual skills and perform 
basic TEE studies on real patients. In the typical academic 
anesthesiology department, the trainee, usually a second- or 
third-year clinical anesthesiology resident, performs a basic 
TEE study under the supervision of an attending. This 
requires the presence of both resident and teacher, usually 
an attending anesthesiologist who is certified in basic or 
advanced perioperative TEE, at the same time and location, 
an activity that may be too costly in manpower needs, i.e., 
when clinical circumstances are demanding, or the attending 
anesthesiologist supervises multiple locations. In the current 
era of outcome-driven performances, the comprehensiveness 
and diagnostic accuracy of such basic TEE studies should 
not be ignored. Bick et al.2 addressed this in a creative way.

Electronic Basic TEE 
Report
The authors constructed an elec-
tronic training basic TEE report.6 
It contained essential components 
of a basic TEE study, i.e., global 
and regional ventricular systolic 
function, anatomy and function of 
the cardiac valves, presence of peri-
cardial effusion, aortic dissection, 
or interatrial communication.7 
The resident had to assess all com-
ponents for the study to be consid-
ered complete and uploaded.

Definition of the 
Competent Candidate
Passing scores for the basic TEE test 
were set twice. At baseline, a group 
of expert anesthesiologists, certi-
fied in advanced TEE, convened 
to set the minimum passing score 
for each component of the basic 
TEE study. The group adopted the 
Angoff method,8 whereby the bor-
derline or minimally competent 

basic TEE practitioner was defined and an estimate of per-
formance was determined. Afterward, the group reconvened 
to revise the minimum passing scores having considering the 
residents’ performance in basic TEE.

Performance Evaluation
The diagnostic accuracy of the basic TEE study was auto-
matically compared with the findings of the attending anes-
thesiologist, who performed an advanced TEE study on the 
same patient and filed an electronic advanced TEE report 
on the patient’s electronic medical record. The authors com-
pared how the diagnostic accuracy of the residents’ basic TEE 
evolved. Overall, the residents’ performance during basic 
TEE was acceptable, even when the experts’ performance 
expectations were raised during the second group meeting.

The study by Bick et al.2 is important for all anesthesi-
ologists involved in the clinical practice and/or education of 
echocardiography at any level.
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First, it is manpower efficient. The electronic basic TEE 
training report can be easily constructed de novo from free 
access web-based resources.9 It requires some groundwork 
to prepare the electronic data collection form and link it to 
the patient’s electronic medical record or a research database. 
Afterward, it is very easy to collect TEE reports, automati-
cally grade them, and automatically display one’s individual 
performance against benchmark scores or experts’ findings. 
This real-time feedback to the student facilitates learning 
and helps to shift resources to the components graded below 
expectations.

Second, it is easy to verify whether the performed TEE 
study addresses all essential components. Every single study 
is scrutinized and the educational focus is on quality, compre-
hensiveness, and competence, and not solely on the number 
of accomplished tasks, similar to how competency in anes-
thesiology is assessed.10 Likewise, the ability to use acquired 
knowledge is tested in real-life circumstances. This paradigm 
can be applicable for echocardiography, i.e., residents train-
ing in basic TEE, fellows training in advanced TEE, or even 
attending anesthesiologists participating in quality assurance 
processes within a department or group. This may also be 
applicable for other training topics, such as electrogardio-
graphic interpretation or hemodynamic waveform analysis, 
as was proven for advanced cardiac life support training11 or 
auscultation skills.12

Third, creation of such real-life educational activities will 
shift learning, training, or quality assurance activities from 
time-based to result-based performance. For that to hap-
pen, a group of experts will always be required to define, 
and revise, as in the current study, the minimum expecta-
tions that warrant a competent clinical performance. Test-
ing for performance should be adjusted based upon the 
trainee’s actual performance. Deciding a priori benchmark 
scores to assess diagnostic performance, particularly for life-
threatening conditions such as hypotension and cardiovas-
cular instability, will be as important as revising these scores 
upward if the trainee’s performance consistently exceeds 
expectations.

The study by Bick et al.2 should be considered a prelimi-
nary report only. While the expert group set the minimum 
passing scores according to the same, well-accepted method 
that is also used by the National Board of Echocardiography 
(Raleigh, North Carolina), the number of trainee third-year 
clinical anesthesiology residents was rather small (n = 12). 
All basic TEE studies were performed on cardiac surgical 
patients, with varying pathologies that were known to the 
trainees. Not all life-threatening basic TEE components, 
such as venous air or pulmonary embolism or hypovolemia, 
were evaluated because they could not be matched against 
the components of the advanced TEE performed by the 
experts.

The perioperative use and clinical application of echo-
cardiography and ultrasound are essential, from insertion 
of catheters to monitoring and diagnosing a multitude of 

cardiac and extracardiac pathologies.13,14 Bick et al.2 offered 
us a prototype method to measure applied echocardio-
graphic knowledge and link education to performance. Their 
paradigm is easy to put together and modify for nonecho-
cardiographic topics. It should be adopted so that residents, 
fellows, and anesthesiologists continue to master the field of 
echocardiography in particular and anesthesiology and peri-
operative medicine in general.
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Conical Relief from Airway Threats: The Chloroform Cone of 
Trendelenburg

A German surgeon named Friedrich Trendelenburg, M.D. (1844 to 1924), pioneered transtracheal administration of 
chloroform for patients undergoing potentially bloody or infected oral, pharyngeal, or laryngeal surgery. After induc-
tion of general anesthesia, a metal cannula was introduced through a surgical incision into the trachea (tracheotomy). 
After securing the metal device with a tampon or balloon, the cannula was connected by long tubing to the apex of a 
metal cone. Chloroform was dripped upon a piece of cloth stretched over a wire frame which capped the open base 
or “mouth” of the cone (right). For entraining fresh air, early versions of the Trendelenburg cone included holes (left) cir-
cling the rim of the cone’s mouth. If too much liquid chloroform dripped onto the cloth or, even worse, rolled down the 
trachea, a patient’s pulse could diminish, become irregular, or even cease. Such a crisis could precipitate cone removal 
and placement of the supine patient with pelvis higher than head, in the “Trendelenburg position.” (Copyright © the 
American Society of Anesthesiologists’ Wood Library-Museum of Anesthesiology.)
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