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Drx Shitalkumar Shah



Current: Consultant @ SGH & NHC

Past: Consultant @ Royal Victoria Hosp, UK

Fellowships:
- Royal Victoria Hospital, UK
- Freeman Hospital, UK
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? Occasional user
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Occasional Cardiac Anaesthetists

pha

Occasional Non-Cardiac / General
Anaesthetists

Intensivists

For regular Cardiac Anaesthetists
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Cardiac Anaesthetists

Objective

 Perioperative cardiac surgery

Non-cardiac Anaesthetists

« Acute haemodynamic instability: in OR
or in ICU
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Outline

TEE probe manipulations

Normal heart
- Guidelines / views

Pathologies: haemodynamic instability
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Transgastric
(TG)

Deep
Transgastric
(DTG)




o Inferior

Patient’s right Patient’s left

A. Multiplane angle 0 B. Multiplane angle 90

180

Patient’s left - Patient’s right

C. Multiplane angle 180




S e 100 s G r0-
EB4; J Am Soc
Echocardiogr

1959012 B84-S00

ASEACA Guidelines for

Aneath Analy 20029 4:
1384-1368

J Am Soc Echocardiogr
2006 19: 13031313

2010 Anssthesiology

2010;112: 1084 - 1086

Degoribes 20 wews making

Guidelines for Continuouws
Crusslity Impronvement in

Perioperative
BEcho cardiograp hy

ARSAMRCA Prectos Guidelines for

Perioperative
Transssophsgesl
Echocardiography

Performing up & comprehansve
& Comprehens e tramsesophageal
Intraoparatve Multiplans echocardiographic
Tranaesophagesl examination
BEcho cardiograp hy
Inateon

American Sockety of Training obyectives and
Echo candiograp hy smnd number of requined
Society of Cardiovascular transesophagssal
Ansgthesiologats Task aechocandingraphic
Force Guidelines for esaminations ane set
Training in Perioperathe
Echocardiograp hy

Amenican Society of Estzbiiah recommendations
Echocardiograp ' and guidelines for
Society of Cardiovaaculss & continuo us quslity
Aneathesiologats improvemant program
Recommendstions and specific tothe

penioperatve anmanonmsent

Update of 1956 document



In 2013: ASE and SCA

- Basic Perioperative TEE Examination

* Performing Comprehensive TEE
Examination
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EXPERT CONSENSUS STATEMENT

Basic Perioperative Transesophageal
Echocardiography Examination: A Consensus
Statement of the American Society
of Echocardiography and the Society
of Cardiovascular Anesthesiologists

Soort T, Reeves, MDD, FASE, Alan . Finley, MDD, Nikolos ]. Skubas, MDD, FASE,
Madhav Swaminarhan, MD | FASE William 5. Whidey, MDD, Kathryn E. Gls, MD, FASE,
Rebecca T. Hahn, MDD, FASE, Jack 8. Shanewise, MDD, FASE, Mark 5. Adams, BS, RIS FASE,
and Stanton K. Sherman, MD, FASE, for the Counci on Perioperative Echocardiography of the American Sociery
of Echocardiography and the Sodery of Cadiovascular Anesthesiologists, Charleston, Seuch Caroling; New Tork,
New Tork; Durbam, Novth Carolina; Adanta, Georgia; Bosion, Masschuselts

{J Am Soc Echocardiogr 2013;26:443-56.)

Basic PTE examination content outline

Fatient safety considerations

Echocardiographic imaging: acquisition and optimization
MNormal cardiac anatomy and imaging plane correlation
Clobal ventricular function

Regional ventricular systolic function and recognition of pathology
Basic recognition of cardiac valve abnormalities

. Identification of intracardiac masses in noncardiac surgery
. Basic periopemtive hemodynamic assessment

. Related diagnostic modalities

. Basic recognition of congenital heart disease in adults

11. Surface ultrasound for vascular access
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ASE GUIDELINES AND STANDARDS

Guidelines for Performing a Comprehensive
Transesophageal Echocardiographic Examination:
Recommendations from the American Society of

Echocardiography and the Society of Cardiovascular
Anesthesiologists

Rebecca T. Hahn, MDD, FASE, Chair, Theodore Abraham MDY, FASE, Mark 5. Adams, RIDDCS, FASE,
Chardes ]|. Bruce, MD, FASE, Kathryn E. Glas, MD, MBA, FASE, Roberto M. Lang, MDD, FASE,
Scott T. Reeves, MDD, MBA, FASE, Jack 5. Shanewise, MDD, FASE, Sarmuel C. Sin, MDD, FASE,
William Stewart, MDD, FASE, and Michacl H. Picard, MD, FASE, New Tovk, New Tork Balomore Maryvland;
Bosten, Masachusers; Rodvester, Minnesota, Atlanta, Georgia,; Chicage, lineis; Charleston, South Carclina,; Londan,
Omtario, Canada; Cleweland, (fgo

{J Am Soc Echocardiogr 2013,26:921-64 )
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Table 4 General indcations for TEE

Goner al Inddcation

1. Evaliaton of crdiac and aortt structure and function in situatons
where the findings will aller managament and TTE & non-

diagnostic o TTE is delermd because here & a high probabiity
hat it will be non-dagnostic.

AN

R
SNAAT

3 Guidanos of tmnscatheler procedums

4 Ctcaly @ pasents

SHaific exangies

a Detvied svaliation of the sbrormalifes n stuctures hat are
typicaly in he fy field such as the aoda and he left atnid
Lmpenduge.

b. Evalaton of prostheic heart vales.

c. Evaunton of mmvaivulyr shsocesses both native and pros-
helc valves).

d. Patents on venfistons.

o Pationts with chest wall inpuries.

L Patients with body hablus peevenng adequate TTE imaging.

g- Pasents unabls 10 move into left hiierdl decubits poslion.

a Al gpen heant (e valviar) and thoracc sodic surgaal peo-
oadums.

b. Use in some caonary ariery typass gafl surgenes.

c. Noncrdiac surgery when paSents have known o suspected
crdiovasculsr pahobgy whch may mpact outcomes.

a Guding managemen of catheter-based nracardnc proce-
dures (ndhuding septal defect dasure or atdal sppendage
diem ton, and transcathater vaive rocedums).

a Patients in whom diagnostic infarmation is not adblainables by
TTE and this information is expected 10 dier management
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Appropriate Use Criteria (AUC)

Table 5 AUC ratings for some scenarios of TEE as initial or supplemental test

Appropriate
e Use of TEE when there is a high likelihood of a nondiagnostic TTE due to patient characteristics or inadequate visualization of relevant
structures.
o Re-evaluation of prior TEE finding for interval change (e.g., resolution of thrombus after anticoagulation, resolution of vegetation after anti-
biotic therapy) when a change in therapy is anticipated.
o Guidance during percutaneous noncoronary cardiac interventions including, but not limited to, closure device placement, radiofrequency
ablation, and percutaneous valve procedures.
e Suspected acute aortic pathology including but not imited to dissection/transection.
o Evaluation of valvular structure and function to assess suitability for, and assist in planning of, an intervention.
« To diagnose infective endocarditis with a moderate or high pretest probability (e.g., staph bacteremia, fungemia, prosthetic heart valve, or
intracardiac device).
o Evaluation for cardiovascular source of embolus with no identified noncardiac source.
o Aftrial fibrillation/flutter: evaluation to facilitate clinical decision making with regard to anticoagulation, cardioversion, and/or radiofrequency
ablation.
Uncertain
o Evaluation for cardiovascular source of embolus with a previously identified noncardiac source.
Inappropriate
o Routine use of TEE when a diagnostic TTE is reasonably anticipated to resolve all diagnostic and management concerns.
e Surveillance of prior TEE finding for interval change (e.g., resolution of thrombus after anticoagulation, resolution of vegetation after antibiotic
therapy) when no change in therapy is anticipated.
o Routine assessment of pulmonary veins in an asymptomatic patient status post pulmonary vein isolation.
o Todiagnose infective endocarditis with a low pretest probability (e.g., transient fever, known alternative source of infection, or negative blood
cultures/atypical pathogen for endocarditis).
e Evaluation for cardiovascular source of embolus with a previously identified noncardiac source.
o Atrial fibrillation/flutter: evaluation when a decision has been made to anticoagulate and not to perform cardioversion.
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Contraindications |

Table 6 List of absolute and relative contraindications to transesophageal echocardiography

Absolute contraindications Relative contraindications :

o Perforated viscus o History of radiation to neck and mediastinum
o Esophageal stricture o History of Gl surgery
o Esophageal tumor o Recert upper Gl bleed
o Esophageal perforation, laceration o Barrett's esophagus
o Esophageal diverticulum o History of dysphagia
o Active upper Gl bleed o Restriction of neck mobilty (severe cervical arthritis, atlantoaxial joint disease)
o Symptomatic hiatal hernia
o Esophageal varices
o Coagulopathy, thrombocytopenia
o Active esophagtis
o Active peptic ulcer disease
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Table 7 List of complications reported with TEE and the incidence of these complications during diagnostic TEE and

intraoperative TEE7-24-31

Complication

Diagnostic TEE Intraoperative TEE

-~
29 S A AR AT o A AR 2N

"

<3
N
y

Overall complication rate
Mortality

Major morbidity

Major bleeding
Esophageal perforation
Heart faillure

Arrhythmia

Tracheal intubation
Endotracheal tube malposition
Laryngospasm
Bronchospasm

Dysphagia

Minor pharyngeal bleeding
Severe odynophagia
Hoarseness

Lip injury

Dental injury

0.18-2.8% (refs 24,25) 0.2% (ref 7)
<0.01-0.02% (refs 24,25,27) 0% (ref 7)
0.2% (ref27) 0-1.2% (refs 7,28.29)
<0.01% (ref 24) 0.03-0.8% (refs 7,28)
<0.01 (ref 24) 0-0.3% (refs 7,28,29)
0.05% (ref 28)
0.06-0.3% (refs 7,28,30)
0.02% (ref 30)
0.03% (ref 7)
0.14% (ref 27)
0.06-0.07% (refs 24,30)
1.8 % (ref 31)
0.01-0.2% (refs 24,25 ,27) 0.01% (ref 7)
0.1% (ref 7)
12% (ref 31)
13% (ref 31)
0.1% (ref 31) 0.03% (ref 7)
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20 views (previous guidelines)
2013: Basic TEE: 11 views
2013: Comprehensive: 28 views
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Normal Heart

11 basic views

Some of the remainder from 28 views
suitable for this talk
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Angle: 50-70 degrees
ot: LA, Coronary sinus, LV, MV (P3AZ2P1), Papillary
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Angle: 0-20 degrees
ot: LV (Apex), RV (Apex)
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Evaluation of haemodynamic

instability

Hypovolemia

Low SVR

Tamponade

LV dysin

RV dysin

Dynamic LVOTO / SAM

Acute MR
Pleural effusions
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Posterior

Left ant descending
coronary artery

Circumflex
coronary artery

Right coronary
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Take home messages

Haemodynamic instability is multifactorial .
TEE 1s ideally suited to the assessment 7
TEE has benefits over other tools like PAC
Few pathologies are difficult to diagnose
without TEE

Few situations may warrant use of multiple S
monitoring

Cardiac Anaesthetists: Watching the
patient/heart (CPB weaning) is the golden 5
monitor. On TEE, Heart may look ‘fine’ but o

patient may look terrible gﬁm
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Thank you
shitalkumar.shah@singhealth.com.sg |
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