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Abstract

Transoesophageal echocardiography (TOE) can be used to expedite DC cardioversion 
(DCCV) in the absence of adequate anticoagulation. There are no guidelines for the 
management of sedation or general anaesthetic. We performed a survey of Nhs 
echocardiography departments to determine UK practice. Responses were received  
from 95 (50%) of 189 centres, and TOE-guided DCCV was performed in 81 centres.  
The numbers were <10 a year in 41 (50%), 10 – 50 in 31 (38%), 50 – 100 in 8 (10%) and 
>100 in 4 (5%) centres. sedation for TOE was a usual practice in 67 (80%) centres but 
often temporally disconnected from DCCV due to logistical reasons. TOE under general 
anaesthetic was performed in 35 (43%) centres and as the usual method in 16 (20%). The 
patient was in the supine position with endotracheal intubation in 20 (57%) of centres, 
but without any form of airway protection while supine in 5 (14%). There is variability 
in practice across centres in the UK, in part due to limitations to services in most centres 
but also because of an absence of UK guidelines. The development of national standards 
may address this and aid in the development of local business cases to extend services.

Background

Electrical cardioversion to restore sinus rhythm in patients 
with atrial fibrillation (1) is usually preceded by antico-
agulation for at least 3 weeks. However, transoesophageal 
echocardiography (TOE) can be used to exclude atrial 
thrombus in the absence of adequate anticoagulation (2).

TOE can be performed under conscious sedation 
according to national guidelines (3). However electri-
cal cardioversion always requires the administration of 
general anaesthetic or deep sedation. This leads to ambi-
guity in anaesthetic practice when the two procedures 
are combined. For TOE pre-cardioversion, the period 
of general anaesthetic can be extended to incorporate  
the investigative procedure. This is more tolerable for 
the patient and also reduces the total procedure time. 

Alternatively, TOE can be performed with or without 
sedation sometime before the cardioversion. It is not 
known how frequently each approach is used, and there 
are no UK or international standards to guide practice. 

The aim of this survey was to determine the approaches 
to performing TOE pre-cardioversion within the UK.

Methods

Identification of echocardiography departments

A list of all NHS hospitals was obtained from the NHS 
website (www.nhs.uk), and those centres with an echo-
cardiography department were selected and a contact 
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email address of the clinical or technical head of echo-
cardiography was obtained. 

Questionnaire design

An electronic questionnaire was designed containing 
a total of ten questions, of which nine had discrete 
response options about practice and one allowed a 
qualitative response. It was electronically disseminated 
to the designated contacts in each identified echo-
cardiography department in February 2015 with three 
further reminder e-mails to non-responders. The data 
were reflective of departmental clinical practice at the 
time of email receipt.

Results

General

One hundred and eighty nine echocardiography depart-
ments were identified and 95 (50%) replied, of which 71 
(75%) were in a District General Hospital. TOE before 
cardioversion was not performed in 14 (15%) centres. 
In those that did perform the procedure, 41 (50%) per-
formed fewer than 10 a year, 31 (38%) between 10 and 50, 
8 (10%) between 50 and 100, and 4 (5%) performed >100 
per year (Fig. 1).

Indication

In 73 (90%) centres, the most common indication was 
 limited anticoagulation before emergency cardioversion, 

but 45 (56%) centres extended this to elective cardio-
version with suboptimal anticoagulation.  Cardioversion 
on a new oral anticoagulant was an  indication in 15 
(19%) centres.

Who performs the TOE?

A consultant cardiologist performed some or all of the 
procedures in 79 (98%) of hospitals, a cardiology registrar 
in 20 (25%), a cardiac  sonographer in 10 (13%) and an 
associate specialist in 2 (2%). A consultant anaesthetist 
performed the procedure in 7 (9%) and an anaesthetic 
registrar in 1(1%) centre.

Use of sedation

The TOE was usually conducted under sedation in 67 
centres, without sedation in one centre and under general 
anaesthetic in 16 (20%) centres. An anesthetist was 
present during conscious sedation in 7 centres. The TOE 
was performed immediately before DCCV (in the theatre, 
coronary care unit or catheter lab) in 14 centres. It was 
carried out in the echo lab immediately before proceeding 
to DCCV in 17 centres or 1–2 hours before in 10 centres, 
and sometime that day or occasionally the day before in 
9 centres. 

TOE under general anaesthetic

This was practiced on occasion in 35 (43%) centres 
and was the usual or only method in 16 (20%) centres. 
TOE was performed in the supine position with an 
endotracheal tube in 20 (57%), a laryngeal mask in 3 
(9%) and without airway protection in 5 (14%) (Fig. 2) 
centres. It was performed in the lateral position without 

Figure 1
Total number of TOE-guided DCCVs performed by UK centres responding 
to our questionnaire.

Figure 2
Most frequently adopted patient positions for TOE-guided DCCV under 
general anaesthetic by a performing centre.
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intubation in 5 (14%) and with a laryngeal mask in 2 
(6%) centres.

Any concerns?

Most qualitative reports listed the logistic difficulty of 
linking TOE and DCCV because of anaesthetic cover. 
One was concerned that some anaesthetists wanted 
to perform the TOE in the supine position with an 
unprotected airway. One was concerned about the 
danger of intubating under general anaesthetic and 
always asked the anaesthetist to pass the TOE probe 
using laryngoscopy.

Discussion

TOE-guided cardioversion is advocated in many 
guidelines (1, 3, 4), but was not performed in 14 of the 
centres surveyed and with fewer than ten cases each 
year in 41 (50%) centres. DCCV is painful and ideally 
done using general anaesthetic. TOE should ideally be 
performed under anaesthetic immediately before DCCV 
to reduce discomfort to the patient and the additive risks 
of sedation followed by a general anaesthetic. However 
most centres performed TOE under sedation sometimes 
many hours before the DCCV. This was usually for logistic 
reasons, e.g. anaesthetic availability.

Most centres using general anaesthetic protected the 
airway using intubation or a laryngeal mask and 5 centres 
carried out the study in the left lateral position without 
intubation. However, 5 centres performed the TOE in the 
supine position without airway protection. We believe 
that anaesthetists may decide that the risks of a short TOE 
may be less than that from intubation. An abbreviated 
TOE study focused on the left and right atria alone is 
usually sufficient. However if concurrent pathology is 
identified by transthoracic echocardiography before 
cardioversion, e.g. mitral valve prolapse, then a full study 
can be useful to evaluate this pathology. However, both 
abbreviated and full studies carry the risk of inhalation 
of vomit or secretions (5, 6) and we believe that TOE is 
unsafe without airway protection, particularly in patients 
with known gastro-intestinal reflux.

Conclusion

This survey shows that pre-DCCV TOE is relatively 
infrequently used and there are significant limitations in 
the services at most centres. We propose the development 
of national standards to aid practitioners in developing 
business cases to extend their services. 

Declaration of interest
The authors declare that there is no conflict of interest that could be 
perceived as prejudicing the impartiality of the research reported.

Funding
This research did not receive any specific grant from any funding agency in 
the public, commercial or not-for-profit sector.

References
 1 Perk J, De Backer G, Gohlke H, Graham I, Reiner Z, Verschuren M, 

Albus C, Benlian P, Boysen G, Cifkova R, Deaton C, et al. 2012 
European guidelines on cardiovascular disease prevention in clinical 
practice (version 2012). The Fifth Joint Task Force of the European 
Society of Cardiology and Other Societies on Cardiovascular Disease 
Prevention in Clinical Practice (constituted by representatives of nine 
societies and by invited experts). European Heart Journal 33  
1635–1701. (doi:10.1093/eurheartj/ehs092)

 2 Klein AL, Grimm RA, Murray RD, Apperson-Hansen C, Asinger RW, 
Black IW, Davidoff R, Erbel R, Halperin JL, Orsinelli DA, et al. 2001 
Use of transesophageal echocardiography to guide cardioversion in 
patients with atrial fibrillation. New England Journal of Medicine 344 
1411–1420. (doi:10.1056/NEJM200105103441901)

 3 Klein AL, Murray RD, Becker ER, Culler SD, Weintraub WS, Jasper SE, 
Lieber EA, Apperson-Hansen C, Heerey AM & Grimm RA 2004 
Economic analysis of a transesophageal echocardiography-guided 
approach to cardioversion of patients with atrial fibrillation: the 
ACUTE economic data at eight weeks. Journal of the American College 
of Cardiology 43 1217–1224. (doi:10.1016/j.jacc.2003.11.030)

 4 Troughton RW, Asher CR & Klein AL 2003 The role of echocardio-
graphy in atrial fibrillation and cardioversion. Heart 89 1447–1454. 
(doi:10.1136/heart.89.12.1447)

 5 Daniel WG, Erbel R, Kasper W, Visser CA, Engberding R, 
Sutherland GR, Grube E, Hanrath P, Maisch B & Dennig K 1991 Safety 
of transesophageal echocardiography. A multicenter survey of 10,419 
examinations. Circulation 83 817–821. (doi:10.1161/01.CIR.83.3.817)

 6 Cook TM, Woodall N, Frerk C, & on behalf of the Fourth National 
Audit Project 2011 Major complications of airway management in the 
UK: results of the Fourth National Audit Project of the Royal College 
of Anaesthetists and the Difficult Airway Society. Part 1: anaesthesia. 
British Journal of Anaesthesia 106 617–631. (doi:10.1093/bja/aer058) 

Received in final form 13 January 2016
Accepted 19 January 2016

http://dx.doi.org/10.1093/eurheartj/ehs092
http://dx.doi.org/10.1056/NEJM200105103441901
http://dx.doi.org/10.1016/j.jacc.2003.11.030
http://dx.doi.org/10.1136/heart.89.12.1447
http://dx.doi.org/10.1161/01.CIR.83.3.817
http://dx.doi.org/10.1093/bja/aer058
http://dx.doi.org/10.1530/ERP-15-0039



	Abstract
	Background
	Methods
	Identification of echocardiography departments
	Questionnaire design

	Results
	General
	Indication
	Who performs the TOE?
	Use of sedation
	TOE under general anaesthetic
	Any concerns?

	Discussion
	Conclusion
	References

