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ABSTRACT

OBJECTIVE: To analyze the indications of trans-esophageal echocardi-
ography (TEE) in a teaching hospital of Peshawar.

METHODOLOGY: Data collected from April 2003 to September 2009.
Consecutive male and female adult patients, who presented to Echo sec-
tion of Hayatabad Medical Complex for TEE, were included in the study.
Information gathered included demographic data, indications, findings,
clinical applications and complications of the procedure. Data was ex-
pressed as frequencies, percentages, means and standard deviations.

RESULTS: A total of 175 cases of TEE were included after excluding 23
repeated procedures, over a period of 6 years. 94 (54%) were female.
The patients ranged in age from 13 to 82 years with a mean age of
3118 years. All the TEE were done in adult echo section. The most
frequent indication for TEE was for the evaluations of left atrium (LA)
and left atrial appendage (LAA) clot 71 (40.5%), followed by evaluation
of infective endocarditis (IE) in 35 (20%) and evaluation of congenital
heart disease (CHD) in adults in 35 (20%) cases. No major complication
and no mortality recorded related to the procedure.

CONCLUSION: TEE has been most commonly performed in Hayata-
bad Medical Complex to evaluate LA/LAA clot followed by IE and CHD
without any major complications.
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INTRODUCTION

ransesophageal echocardiography

(TEE) is a diagnostic and moni-
toring procedure of immense utility. It
provides useful additional information
that supplements TTE in a wide ranging
spectrum of cardiac conditions. TEE was
first used in 1976 when a modified rigid
endoscopic probe with capability of M
mode cardiac image acquisition was in-
serted into esophagus.' The technology
improved rapidly with development of

small, flexible, multi-plane endoscopic
probes, phased array ultra sound system,
crystal miniaturization and real time three
dimensional (rt3D) TEE.? The improved
technology, absence of intervening air
tissue, and close proximity of TEE probe
to the posterior cardiac structures, gives
clear and vivid images, which helps in
accurate diagnosis.'®

TEE utility is increasing in daily prac-
tice and it is being used in echo rooms,
operation theatres (OT), cardiac cath-
eterization laboratory (cardiac cath),
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intensive care units (ICU) and emergency
rooms (ER). Each setting has different
indications as per appropriate use cri-
teria (AUC) for TEE.? It is a reliable,
comprehensive, credible, cost effective
and safe technique, if performed by a
skilled person in an adequately prepared
patient.” But there is reluctance on part
of cardiac physicians for frequent per-
formance of TEE, partially attributed to;
TEE being a semi invasive procedure and
some inherent risks has been associated
with it.2 It is time consuming and needs
learning curve to be expert in it. It is
utilized in echo laboratory and not in OT,
cardiac cath. Laboratory, ER and ICU set
ups. The indications for TEE are limited
in Hayatabad Medical Complex Teaching
Hospital. Therefore, this study was con-
ducted to analyze the TEE indications and
determine its utility in Hayatabad Medical
Complex Peshawar Pakistan.

METHODOLOGY

This hospital based descriptive study
was conducted in the adult echocardiog-
raphy section of cardiology department,
postgraduate medical institute (PGMI),
Hayatabad Medical Complex (HMC)
Peshawar. The study period extends
from April 2003 to September 2009.
All successive male and female adult

patients, of age |3 years and above, who
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underwent TEE in adult echo laboratory,
were included and repeated TEE for
the same patient was excluded from the

study.

All the patients were clinically assessed
for any bleeding tendency, cervical spine
diseases, esophageal and gastric varices,
esophageal tumor and strictures. Hepati-
tis screening, Electrocardiography (ECG)
and detailed transthoracic echocardiog-
raphy (TTE) were mandatory before
TEE. Human immune deficiency virus
(HIV) screening was done in selected cas-
es. Hepatitis B, Hepatitis C, HIV positive
patients, patients with severe bleeding
tendency, unstable cervical spine, unsta-
ble respiratory status and documented
esophageal problems (varices, strictures
and tumor) were also excluded from
the study. Informed written consent
was taken from all patients. All Patients
were fasted for at least 4 hours before
procedure. PEF-510MA multi plane TEE
Transducer (3-7MHz) for Toshiba Nemio
was used for all the procedure. The oper-
ators were divided into three categories.
The Expert operator having done more
than 50 TEE, less experienced operator
having done 25-50 procedures and
learner with less than 25 TEE before
start of this study. The expert operators
in these cases were senior qualified car-
diologists and the learner were senior
trainee for fellowship in cardiology. Echo
Technician and a nurse assisted all the
procedures while anesthetist was called
for the patients, who needed conscious
sedation. Inj Medazolam 2-3mg was
used as an intra venous sedative agent.

Awake and comfortable was the criteria

for adequately sedated patient. Oxygen
inhalation was essential during sedation.
Lidocaine spray and Lidocaine gargle was
used as an oro-pharyngeal anesthetic
agent for smooth and pain free proce-
dure. The Expert did the procedure in
difficult cases, while the learners carried
out procedure under supervision of se-
niors in young and fit patients for simple
indications like exclusion of LA/LAA clot.
Each TEE was tailored made as per pre
test probability of disease. A multi plane
long and short axis scan of heart was
taken for different cardiac structures by
keeping transducer at upper, middle and
lower level of esophagus and fundus of

stomach.

Descriptive statistics like percentages,
means and ranges were obtained for
different numerical and categorical vari-
ables. All these variables were entered
into a database program, SPSS (Statistical
Package for Social Sciences) for windows
(version |3) and data was expressed in
frequencies, percentages, means and

standard deviations.

RESULTS

A total of 198 TEE were done during
the period; April 2003 to September
2009. Twenty three procedures were re-
peated TEE for follow up cases, therefore
excluded from the study. The remaining
|75 patients were included in this study.
Out of 175 cases, 168 (96%) were
elective cases, while remaining 7 (4%)
needed TEE in emergency. Ninety four
(54%) were female. Patients from 13 to
82 years were included with mean age
of 31 =18 years. Fourteen (8%) patients

came from Afghanistan and 161 (92%)
were from different region of Khyber
Pakhtunkhwa (KPK). Demographic data
has been shown in Table |.

Majority of TEE, 100 (57%) were
done by expert operator, while 20 (1 19%)
procedure was carried out by the learner
under supervision. Chest X-ray, resting
ECG, TTE and Hepatitis B and hepatitis C
screening were done in all 175 cases. CT
Brain was done in 7 (4%), CT Thorax | |
(6%) and ultra sound abdomen was done
in 52 (30%) cases. HIV screening was
done in 35 (20%) patients. All screened
patients were negative for HIV, hepatitis
B and hepatitis C. TTE was inconclusive
in 144 (80%) cases. Therefore, these
patients underwent TEE to exclude or
confirm the diagnosis.

The most common indication for
TEE was, to exclude LA and LAA clot;
71 (40.5%). Sixty eight (96%) of these
were before percutaneous mitral balloon
valvotomy (PMBV) and 3 (4%) were be-
fore attempting elective cardioversion for
rhythm control in atrial fibrillation (AF).
In 35 (209%) cases, TEE was done for
infective endocarditis (IE) either to prove
the diagnosis by detecting vegetation or
to further evaluate for complications of
IE. In 35 (20%) patients, TEE was done
for congenital heart diseases in adults.
Most common congenital anomaly was
atrial septal defect (ASD) detected in 21|
(60%) cases. In 7 (33%) ASD cases, TEE
was done to evaluate suitability for ASD
device closure. The frequency of TEE
done for suitability of ASD closure device
in adults was 7 (4% of total patients). TEE
was done to exclude aortic dissection

in 14 (8%) cases. Aortic dissection was

TABLE |I: DEMOGRAPHIC DATA OF THE PATIENTS

Sex distribution Age range Total
13-30 years 31-48 years 49-65 years >65 years
Male 41(23%) 23 (13%) 15 (9%) 2 (1%) 81 (46%)
Female 49 (28%) 27 (16%) 18 (10%) 0 94 (54%)
Total 90 (51%) 50 (29%) 33 (19%) 2 (1%) 175 (100%)
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Fig |: Age group and gender wise distribution of TEE indications

detected in || (78%) cases. Dissection
flap was identified in all | | cases, 7 (63%)
o them were De-bakey type A dissection.
TEE detected 2 (1.8%) patients having
right sided echogenic mass attached
posteriorly. These masses were missed
by TTE.

A total of 25430 TTE were done
in the time period from April 2003 to
September 2009. TEE was 0.8% of TTE
with aratio of |:128. On average, 30 TEE
per annum were done in our set up. Age
group and gender wise distribution of
TEE indications shown in figure |.

DISCUSSION

TEE is an established cardiac diag-
nostic and monitoring procedure which
is gaining rapid popularity. Its indications
are multiplying and equipments are
advancing. It has significantly improved
our diagnostic decision making. It is semi
invasive but safe procedure.'? It is done
in different settings like echo room, ER,
OR, ICU and cardiac Cath. Laboratory.

Each setting has its own indications.' In
our set up, TEE is limited only to echo
room and no procedure was done out-

side echo room.

Huge number of patients is needed
to envisage all the indications for TEE.
Our study was limited to 175 patients in
six and half years at a rate of 30 TEE per
year and ratio of TEE to TTE was 0.8%.
In many European echo centers, an
average ratio of TEE to TTE was 9.4%.?
While a study published from Aga Khan
University Hospital (AKU) showed 47
TEE per year (236 in 5 years).> Similarly,
the frequency of TEE in Jamaica was, 38
per year (116 in 3 years).® These figures
show that TEE was done frequently in
European centers but less frequently in
our country and other low resource and

developing countries like West Indies.2>¢

We did TEE mainly for exclusion
of LA/LAA clot (40.5%) followed by
evaluation for |E (209%) and detection of

congenital intra cardiac shunts in adults

like ASD (20%). The most common indi-
cations in Hannover Medical School | data
of 5000 patients who underwent TEE,
was cardiac source of embolism (35%),
Prosthetic heart valve dysfunction (20%)
and infective endocarditis (16%). The
western centers routinely perform TEE
in seriously ill ventilated patients in ICU
setting after ischemic stroke. To exclude
cardiac source of embolism by TEE is a
must for final diagnosis and best manage-
ment of ischemic stroke.' Similarly the
yield of TTE is very limited in prosthetic
valve dysfunction due to shadow of the
prosthetic valve obscuring the image in
field of interest. TEE is the only alterna-
tive for this limitation of TTE. Number
of patients with prosthetic valves is high
in western countries therefore, the
problems associated with them is also
high. Patients having prosthetic valve
are very less in our area and therefore,
very few patients presents to us with

complications of prosthetic valves.

The study in AKU® showed a trend
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for evaluation of left ventricular function
(16%) and peri operative monitoring
(6%) and exclusion of cardiac source
of embolism (17%), clearly indicates
that TEE in AKU done in wide ranging
indication and multiple settings. Other
local studies'”'® showed similar trend for
LA/LAA clot as major indication for TEE.
The high number of TEE to exclude LA/
LAA clot (40.5%) is due to prevalence of
RHD in our country. Many young patients
present to us with symptomatic severe
mitral stenosis. Exclusion of LA/LAA clot
is must before attempting PMBV.2? This
trend was also noticed in Jamaican study,®
where 42% TEE were done for valvular
heart diseases (419%). RHD is probably as
common in West Indian islands as it is in
our set up. Low resources, poverty, over-
crowding and lack of health facilities for
early screening and treatment of strep-
tococcal sore throat are contributing
factors in our country and the Caribbean
city. In our study, in 4% cases, TEE was
done to assess suitability for ASD device
closure and 20% for IE. Other studies
shows similar trend in |E and congenital

heart defects in adults.'>'s"?

The high proportion of cardiac tumor
in Hannover school study is due to high
proportion of aged population. Cardiac
tumor is a disease of advanced age. Mug-
ge et al'® reported more cases of right
sided cardiac masses, when examined
by TEE. It is because of the fact that left
side of the heart is better visualized by
TTE and tumors on left side are seldom
missed by it. Right side masses are very
difficult to detect by TTE alone.'®'* Our
study showed |.8% patient with a mass
attached to right side cardiac cavities and

were totally missed by TTE.

When we compare aortic dissection,
in Daniel study', it was 8% of total indica-
tions. Our data has the same 8% results.
This exact similarity appears to be not a

coincident. It may be true because, in

our set up, TEE is considered diagnostic
modality of choice for suspected aortic
dissection and the cases are referred
early. Dissection associated with inti-
mal flap was seen in all the dissection
cases (100%) and 63% of them were
De-Bakey Type A dissection. This data
is comparable with Willen et al,'> who
reported 96% flap and 70% De-Bakey
type A dissection. The intra operative
monitoring by TEE of high risk cardiac
and non cardiac surgeries in OT is also
emerging as a reliable and cost effective

modality.>202!
STUDY LIMITATIONS

The sample size is small due to in-
frequent performance of TEE in adult
patients in our set up and it was not done
in ER, OR, ICU and other settings.

CONCLUSION

Transesophageal echocardiography
has been most commonly performed to
evaluate LA/LAA clot before PMBV and
elective cardioversion in this teaching
hospital without any major complication.
There were many other indications for
TEE as well.
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