Current Role of Transesophageal
Echocardiography in
Anesthesia and [.C.U.

Essay Submitted for Partial Fulfillment of "
Master Degree in Anesthesiology m L _"{m\
A K L4
é \ By ~

\* Khaled Mostafa Ali Khalaf
M.B.B.Ch., Faculty of Medicine, Ain Shams University g
;' /f)' y 7

Supervised by

Prof. Dr. Nehal Gamal ElI-Din Nouh

Professor of Anesthesia and Intensive Care
Faculty of Medicine - Ain Shams University

Dr. Gehan Seif En-Nasr Mohammed

Lecturer of Anesthesia and Intensive Care
Faculty of Medicine - Ain Shams University

Faculty of Medicine
Ain Shams University
1999

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Central Library - Ain Shams University



Central Library - Ain Shams University



Central Library - Ain Shams University



Central Library - Ain Shams University



R B B R P o PR v,

First, thanks are all due to God or biessing this work until
it has reached its end, as a part of his generous help throughout
my life.

I would like to direct special thanks to
Prof. Dr. Nehal Gamal EI-Din Nouh, Professor of
Anesthesia and Intensive Care, Faculty of Medicine, Ain Shams
University, for the great support and encouragement she gave me
throughout the whole work. It is a great honor to work under her
guidance and supervision.

| would like to express my sincere gratitude to
Prof. Dr. Mohammed Magdi Ahmed. Professor of Anesthesia
and Intensive Care, Faculty of Medicine, Ain Shams University, for
his close supervision, continuous help, and the tremendous effort
he has done in the meticulous revision of the whole work.

| am greatly honored to express my utmost thanks to
Dr. Gehan Seif ElI-Nasr Mohammed, Lecturer of Anesthesia
and Intensive Care, Faculty of Medicine, Ain Shams University,
from whom | received faithful supervision, valuable suggestions,
and continuous guidance throughout this work.

Rbaled Mostaja

Central Library - Ain Shams University



Central Library - Ain Shams University



List of Contents

PAGE
Introduction. - [
Chapter 1:  Basic Principles and Techniques. 3-32
Chapter 2:  Indications of TEE. . 33-57
Chapter 3:  Complications of TEE. 58 -63
Summary 64 - 65
References 66 - 74
Arabic Summary 1-2

Central Library - Ain Shams University



Central Library - Ain Shams University



List of Figures

Neo.

Figure

Page

Figure (1):

Characteristics of a sound wave.

Figure (2):

Schematic of a modern vltrasound scanner.

Figure (3):

M-mode display.

Figure (4):

Pulse transmission and image recording and display in the
cross-sectional format.

Figure (3):

(A) Transducer for esophageal echocardiographic imaging. (B)
The different sizes of transducers that are commercially
available for use. (C) Close-up of a transesophageal
echocardiographic biplane endoscope tip with two different
transducer elements.

Figure (6):

(A) The orientation of the imaging plane in the esophageal
four-chamber view. (B) Anatomic section corresponding to the
echocardiographic plane. (C) Apical four-chamber recording
obtained with the transducer behind the left atrium.

16

Figure (7):

(A) The orientation of the imaging plane in the esophageal
long-axis view. (B} Anatomic section corresponding to the
echocardiographic plane. (C) Esophageal long axis recording
of the aortic valve, left ventricular flow tract and mitral valve.

18

Figure (8).

(A) Oblique recording of the mitral vaive, (B} Anatomic
section corresponding to the echocardiographic plane.

19

Figure {9):

(A) The orientation of the scan plane in the esophageal short-
axis, aortic valve view. (B) Anatomic section corresponding to
the echocardiographic plane. (C) Short axis aortic valve
recording.

20

Figure (10):

(A) The orientation of the imaging plane in the esophageal
short-axis view of the mitral valve. (B) Anatomic section
corresponding to the echocardiographic plane. (C) Esophageal
short axis recording mitral valve.

22

Figure (11):

{A) The orientation of the imaging plane in the esophageal
short-axis view of the left ventricle. (B) Anatomic section
corresponding to the echocardiographic plane. (C) Esophageal
short axis recording of the LV at the papillary muscle level.

23

Central Library - Ain Shams University



No.

Figure

Page

Figure (12):

(A) The orientation of the imaging plane in the esophageal
biatrial view. (B) Anatomic section corresponding to the
echocardiographic plane. (C) Esophageal biatrial view.

25

Figure (13):

(A} The orientation of the imaging plane in the esophageal
short-axis view of the pulmonary artery. (B) Anatomic section
corresponding to the echocardiographic plane. (C) Image of the
right pulmonary artery, left pulmonary artery, and main
pulmonary artery.

26

Figure (14):

(A) The orientation of the imaging plane in the longitudinal
section of the right atrium and superior vena cava. (B)
Esophageal recording of the superior vena cava.

28

Figure (15):

(A) The orientation of the esophageal longitudinal view of the
aortic valve. (B) Esophageal recording of long axis of aortic
valve. )

29

Figure (16):

(A) The orientation of the esophageal longitudinal view of the
pulmonary valve and pulmonary artery. (B) Longitudinal
transesophageal recording of the right ventricular outflow tract.

30

Figure (17):

(A) The orientation of the esophageal longitudinal view of the
left atrium, mitrai valve, and left ventricle. (B)
Transesophageal recording of the left atrium, mitral valve, and
left ventricle.

31

Figure (18):

Esophageal short axis view of the descending thoracic aorta.

32

Figure (19):

The relationship of stroke volume to total peripheral vascular
resistance is demonstrated in normal and failing ventricles.

41

Figure (20):

The force-velocity relationship of the cat papillary muscle.

42

Figure (21):

The effects altering load and/or contractility on the force-
velocity relationship are demonstrated.

43

Figure (22):

Risk to patients.

60

Figure (23):

Transesophageal echocardiography lying on the heart after
hypopharynx perforation,

61

Central Library - Ain Shams University



List of Tables

No. Table Page
Table (1) [Situations in which TEE offers substantial advantages over
transthoracic echocardiography. 34
Table (2): |Normal adult values of echocardiographic measurements. 37
Table (3}: | Classes of segmental ventricular wall moticn. 47

Central Library - Ain Shams University



Central Library - Ain Shams University



