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Transoesophageal echocardiography: a new
diagnostic method in paediatric cardiology
Over the past decade cardiac ultrasound techniques have
revolutionised the practice of paediatric cardiology. Transthoracic cross sectional imaging allows for an accurate and
non-invasive assessment of intracardiac morphology in the
vast majority of children. Doppler ultrasound techniques
provide a detailed insight into the related haemodynamic
changes of congenital cardiac lesions.
Transoesophageal echocardiography has become an
established diagnostic and monitoring technique in adult
cardiology.' An ultrasound transducer, mounted at the tip
of a flexible endoscope, is introduced into the oesophagus
and echocardiographic studies can be performed without
interference of either the thoracic cage or lung tissue. This
produces high quality images in every patient studied. Some
two years ago, miniaturised transoesophageal probes were
developed,2 which allow studies to be carried out in even
small children.3 4 However, what are the advantages and
what are the relative contributions of transoesophageal
studies in children with congenital heart disease? Do we
need a further diagnostic and monitoring technique?
Over a two year period more than 240 transoesophageal
studies have been performed at the Sophia Childrens
Hospital, Rotterdam, the Netherlands and the Royal
Hospital for Sick Children, Edinburgh, Scotland. The

results of these studies were reviewed to determine the role
of paediatric transoesophageal studies in different clinical
settings. All transoesophageal studies were carried out
under either general anaesthesia (given in the majority of
cases for either cardiac catheterisation or cardiac surgery) or
heavy sedation. Antibiotic endocarditis prophylaxis was not
administered in any patient, and no episode of bacterial
endocarditis was observed. Complications were encountered
in three children (1 2%). These included arrhythmias in
two. Oesophageal bleeding was encountered in only one
patient. No death occurred.
Primary diagnosis of congenital heart disease
When compared with transthoracic echocardographic
studies, the transoesophageal ultrasound approach provides
a more detailed evaluation of the morphology of the atrial
chambers. The visualisation of both atrial appendages, for
the first time, allows the direct diagnosis of atrial situs' and
the definite preoperative documentation of juxtaposed atrial
appendages.6 The morphology and integrity of the atrial
septum is frequently better assessed by transoesophageal
studies. Superiorly located defects, such as sinus venosus
atrial septal defects, can be visualised in much greater
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Interest in and understanding of epilepsy have never been
greater than at present and, with the rapid development of
knowledge of the molecular biology and neurochemical
mechanisms underlying epilepsy, it is likely that research
will provide more effective and safer drugs in the near
future.
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Long term follow up of congenital heart disease
After cardiac surgery via a sternotomy, scar tissue formation
often limits transthoracic ultrasound studies. In contrast,
the transoesophageal approach remains unrestricted. Much
improved diagnostic insights can be gained in particular on
lesions or surgical repair involving either venous return, the
atrial chambers, or the atrioventricular junction. The
advantages of transoesophageal studies in this patient
population include a more detailed assessment of native or
prosthetic atrioventricular valve dysfunction or endocarditis

Monitoring of surgery and interventional catheterisation
Transoesophageal studies can be used effectively in the
monitoring of cardiac operations. The surgical results can

A

Transesophageal visualisation of an overriding and straddling right atrioventricular valve (tricuspid valve) in a 13 kg boy who was previously diagnosed of
having severe tetralogy of Fallot. (A) Scanning of the inferior portion of the right atrium and the ventricular chambers demonstrates appreciable overriding of
the tricuspid valve over a rudimentary ventricular septum. The right ventricular cavity is of diminutive size, whereas the left ventricle is enlarged. Chordal
attachments of the anterior leaflet of the tricuspid valve are seen to insert into the the crest of the ventricular septum (arrow). (B) The inferior leaflet of the
tricuspid valve is almost exclusively attached to the left ventricular chamber (arrows). The diagnosis was changed into double inlet left ventricle. The pattern of
chordal attachments of either atrioventricular valve, as documented on transoesophageal imaging, precluded a biventricular repair. A =anterior,
IVS=interventricular septum, L=left, LV=-left ventricle, P=posterior, R=right, RA =right atrium, RV=right ventricle.
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be documented and the majority of residual lesions can be
identified immediately.9 However, intraoperative transoesophageal studies are limited when compared with direct
epicardial ultrasound studies,'0 which provide higher
resolution imaging and an unlimited range of imaging
planes. The major implications of transoesophageal studies
would appear to lie in the diagnosis and management of
early postoperative complications, when praecordial
imaging is frequently impossible.
During interventional cardiac catheterisation transoesophageal studies proved to be a versatile real time imaging
and monitoring technique. Studies can be performed without either interference or prolongation of the procedure.
Potential complications can be detected immediately, and
the immediate haemodynamic changes can be assessed. In
addition, the technique is of value in monitoring and
guiding guidewire and catheter placement for example
across the atrioventricular valves or within a Mustard baffle.
Although the total number of patients who had transoesophageal monitoring during interventional cardiac catheterisation is still limited to date, it may be anticipated that the
technique may help to reduce the amount of radiation and
contrast agent required. The monitoring of atrial septal
defect closure is a further indication for transoesophageal
studies in children. 1 In fact, the technique appears to be a
prerequisite for a high success rate with this new therapeutic
approach.

detail. Multiple atrial septal defects can be identified with
ease. In addition, the borders of any defect can clearly be
defined, as can be the presence of any tissue flap of the oval
fossa that may partially cover the defect. These detailed
insights to be obtained by transoesophageal studies may be
anticipated to have major implications on a refined patient
selection for transcatheter atrial septal defect closure.
Anomalies of either the systemic or pulmonary venous
return are much more readily diagnosed by transoesophageal than by transthoracic echocardiographic studies.7 The
individual sites of connection of all four pulmonary veins
can be documented in 93% of the cases, thus providing a
most sensitive tool in the preoperative exclusion of anomalous pulmonary venous connections. When compared with
angiocardiography, the technique provides additional
morphological information on the site of venous connections
relative to the atrial septum. Thus in children with this
range of lesions transoesophageal studies are highly beneficial in the preoperative diagnosis. In older children with
complex congenital heart disease, involving the atrioventricular junction of the heart, transoesophageal studies constitute an important adjunct in the preoperative diagnosis.8
Major contributions include the exclusion of chordal
straddling and the definition of the valvar and subvalvar
anatomy (figure). Transoesophageal studies should be considered to be essential in all children in whom a septation
procedure is considered.
In children with their generally good transthoracic
ultrasound windows, relatively little additional information
is gained by transoesophageal studies on either the ventricular chambers, the ventriculoarterial junction, or the great
arteries. The only exception is a more detailed assessment of
the morphology of the range of lesions producing left ventricular outflow obstruction in childhood.
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Indications for transoesophageal studies in children

(2) Monitoring:
Perioperative
Atrial lesions
Atrioventricular valve repair/replacement
Mustard/Senning procedure
Fontan procedures
Continuous monitoring
Early postoperative complications
Interventional cardiac catheterisation
Balloon valvuloplasties
Balloon angioplasties
Atrial septostomies
Venous pathway dilatations
Coil embolisations
Atrial septal defect occlusion
Ventricular septal defect occlusion

(3) Follov up:
Venous pathway reconstructions
Atrioventricular valve repair/replacement
Mustard/Senning procedures
Fontan procedures

lesions. After the Mustard or Senning procedure for
complete transposition, transoesophageal studies allow a
complete evaluation of atrial baffle function,'2 and thus
largely influence the need for follow up cardiac catheterisation. After the various modifications of the Fontan procedure, which is used for palliation of a range of complex
congenital cardiac lesions, the transoesophageal ultrasound
approach provides a most sensitive tool in the definition of
residual or acquired haemodynamic lesions and yields new
insights into the patterns of the pulmonary circulation.'3
Limitations
Paediatric transoesophageal echocardiography is a semiinvasive technique that requires either general anaesthesia
or heavy sedation. Thus appropriate patient selection is
mandatory (table). With the currently available dedicated
paediatric scanning equipment studies in children below 4
kg in weight should be performed only if the information
likely to be obtained is of importance for appropriate patient
management. The present probe technology allows for only
single plane imaging of the heart, thus making transoesophageal scanning a strictly totnographic technique.
However, it is likely that biplane'4 '5 or multiplane paediatric transoesophageal probes will be designed in the near

future and will further increase the range of diagnostic
insights to be obtained.
Conclusion
Transoesophageal echocardiography is a relatively new
adjunct to the ultrasound evaluation of congenital cardiac
lesions. It is a safe, albeit semi-invasive, technique that
rapidly has gained a well defined place in the diagnostic
armamentarium of the paediatric cardiologist.
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Jaundice at 14 days of age: exclude biliary atresia
The majority of infants with biliary atresia in the UK are
still being referred too late to get optimal benefit from the
operation of portoenterostomy. It is now 14 years since we
first reported the importance of early referral in this
journal.1 The success of early surgery has been reported
repeatedly since then. Over 80% of infants with biliary
atresia who underwent surgery before 60 days of age have
become jaundice free, compared with 20-35% for those with
later surgery.2 Results of surgery are less satisfactory in
centres operating on few cases.3 It was clear even 14 years
ago that infants who cleared their jaundice had a good
prospect of long term survival with a good quality of life.'
This has been confirmed in the last few years from Japan
and Europe.4 A 15 year survival of 87% has been reported in
infants who become jaundice free.5 The age at portoentero-

stomy dictates the frequency of survival beyond 10 years of
age. For example in one series 17 of 26 (73%) infants
operated by 60 days of age survived to 10 years as compared
with only eight of 71 (11%) operated after 90 days of age.
Thirty of 48 aged from 10 to 33 years have had a completely
uncomplicated course while 37 are leading normal lives with
no current medical or surgical problems.6 Reports from
France are similar with the most satisfactory outcome in
those operated on by 45 days of age.7 Preliminary analysis of
patients treated since 1973 at King's College Hospital
suggest a similar outcome but few were treated before 45
days.
These observations on the outcome of early surgery are in
keeping with what is known of the pathology of biliary
atresia.8 In the extrahepatic biliary tract there is a pro-

Arch Dis Child: first published as 10.1136/adc.66.10.1175 on 1 October 1991. Downloaded from http://adc.bmj.com/ on September 21, 2019 by guest. Protected by copyright.

(1) Primary diagnosis:
Atrial pathology
Anomalous venous connections
Atrial septal defects
Atrioventricular junction abnormalities
Left ventricular outflow obstruction
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