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Efficacy and Safety of Sedation in Cardiac Imaging

Mohsen Ziyaeifard, MD 1; Rasoul Azarfarin, MD, FACC 1,*

1Rajaie Cardiovascular, Medical and Research Center, Iran University of Medical Sciences, Tehran, IR Iran
*Corresponding author: Rasoul Azarfarin, Rajaie Cardiovascular, Medical and Research Center, Iran University of Medical Sciences, Tehran, IR Iran. Tel: +98-2123922017, Fax: +98-
22663293, E-mail: razarfarin@rhc.ac.ir, razarfarin@yahoo.com

 Received: January 3, 2014; Revised: January 7, 2014; Accepted: January 10, 2014

Keywords:Deep Sedation; Cardiac Imaging Techniques; Echocardiography

Implication for health policy/practice/research/medical education:
It is vital that non-anesthesiologist sedation practitioners responsible for intravenous sedation management have appropriate training and skills. A 
suitable monitoring system must be available during the procedure, and necessary support must be provided by an assistant for the observation of vital 
signs and management of the airway.
Copyright © 2014, Iran University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Nowadays, cardiac imaging is provided via numerous 
modalities such as echocardiography [transesophageal 
echocardiography (TEE) and transthoracic echocardiog-
raphy (TTE)], magnetic resonance imaging of the heart 
(cardiac MRI), cardiac nuclear study, cardiovascular com-
puted tomography (CT) scan-angiography, carotid artery 
imaging, and general radiography. Also, an increasing 
number of adult or pediatric patients currently undergo 
minimally invasive cardiovascular diagnostic or inter-
ventional procedures in catheterization and electrophys-
iology laboratories. These diagnostic imaging modalities 
are time-consuming and cooperation-dependent, and 
the creation of the best examination environment along 
with adherence to the best “patient safety” standards ne-
cessitates the application of most recent sedation guide-
lines and patient monitoring protocols (1).

TEE is a valuable diagnostic method performed for an 
increasing number of patients in echocardiography 
laboratories, operating rooms, and intensive care units. 
Although generally a safe procedure, TEE is regarded as 
a semi-invasive modality due to its potential for some 
minor and rarely major complications (1). It is, therefore, 
essential that TEE be conducted by a highly skilled opera-
tor. This imaging technique often requires light degrees 
of sedation and analgesia. The European Society of Car-
diology (ESC) provides clear-cut guidelines for the appro-
priate premedication and establishment of a standard 
monitoring system prior to a TEE examination (2). These 
guidelines are, however, proposed only for TEE in adults 
and there are other protocols for pediatric patients. The 
majority of patients need only conscious sedation, which 
has the benefit of speedy post-procedural recovery and 
early discharge from the echocardiography laboratory. 
A large number of patients who receive conscious seda-
tion, must be informed that they will not get a complete 
anesthetic (3). The personnel in charge of TEE must know 

that every drug, which depresses the central nervous 
system, could impair ventilation, circulation system, or 
both. Therefore, it is necessary that non-anesthesiologist 
sedation practitioners managing intravenous sedation 
regularly pass relevant training courses (4). Electrocar-
diography (ECG) and oxygenation monitoring must be 
available throughout the procedure, and support must 
be provided by an assistant for the observation of vital 
signs and management of the airway (3, 5). This assis-
tant can be an anesthesiologist, a well-trained anesthesia 
nurse, or any physician familiar with the pharmacology 
and clinical use of sedative/analgesic drugs and able to 
manage the patient’s airway and lung ventilation as nec-
essary (3). TEE should not be a painful procedure, and it is 
essential to remember that tranquilizers do not alleviate 
pain. Pain in a TEE examination can be a sign of a possible 
complication (i.e. esophageal erosion) (1, 2, 6).

Cardiac (CT Angiography, MRI, and Nuclear) 
Imaging and Other Modalities

These are noninvasive diagnostic modalities that provide 
a detailed picture of the tissues and organs in the body. 

CT angiography images are used to aid in the detection 
of coronary artery lesions or peripheral artery obstruc-
tion and in any potential threat of a major cardiac event 
(7). This imaging technique focuses on the cardiac struc-
tures and their adjacent vascular bed and can, thus, obvi-
ate the need for more invasive procedures. 

Cardiac MRI is a helpful modality that can create full 
images of the beating heart. This entirely noninvasive 
technique helps the physician study the configuration 
and performance of the cardiac muscle (8) and is, as such, 
considered the "gold standard technique" for the assess-
ment of cardiac function. This technique does not use ra-
diation or X-ray, but has a large magnet effect (9). 
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Nuclear imaging of the heart assesses not only the blood 
flow in the cardiac muscle but also myocardial function 
via specific radionuclide dyes. Throughout this method, 
the physician administers a small quantity of dye into 
the vein of the patient in order to obtain nuclear images 
of the blood flow in the cardiac muscle (10). 

Carotid imaging is both safe and painless. This imaging 
modality is FDA-approved and can effectively screen ath-
erosclerosis and risk of myocardial infarction and stroke. 

And last but not least among these imaging modalities 
is the carotid intima-media thickness (CIMT) technique, 
which is capable of diagnosing the extent of carotid ath-
erosclerotic vascular disease (11). 

The majority of these imaging techniques are generally 
noninvasive; be that as it may, they require the patient's 
complete immobility to guarantee optimal image qual-
ity. Sometimes the patient is restless or is not coopera-
tive due to neurologic problems and, as a result, needs 
some degree of sedation. Diagnostic procedures such as 
TTE, electroencephalogram (EEG), and general radiogra-
phy in some nervous and uncooperative children may 
require non-pharmacologic interventions, including 
relaxation and behavioral interventions. These methods 
are somewhat similar to pharmacologic approaches 
and may preclude the use of sedation in some children. 
Nevertheless, some children with significant distress or 
anxiety who are undergoing these procedures, especially 
CT and MRI, must receive sedation (6). In settings where 
the intravenous (IV) infusion of dexmedetomidine , pro-
pofol, etomidate, ketamine, or midazolam is not avail-
able, other agents (e.g. oral pentobarbital or oral or rectal 
chloral hydrate) may be safely used (10). Deep sedation 
is desirable during cardiac imaging, not only in agitated 
patients, but also to immobility of patients and obtain 
high-quality images. What is of paramount importance 
in this regard is excellent interdisciplinary cooperation 
with a skilled anesthetist and availability of standard 
hemodynamic monitoring (ECG, pulse oximetry, capnog-
raphy, and noninvasive blood pressure measurement) as 
well as intubation and ventilation equipment (7).

In conclusion, the available guidelines on cardiac imag-
ing modalities recommend suitable sedation adminis-
tered by well-qualified sedation practitioners (1, 3, 11, 12).

Authors' contributions
Dr. Ziyaeifard made literature review and primary struc-

ture of the paper. Dr. Azarfarin introduced the idea and 
completed the paper writing and submitted to the journal.

Financial Disclosure
There is no conflict of interest.

References
1.       Khalid O, Srivastava R, Mulhall A, Paladugu A, Stoddard M, 

Lippmann S. Conscious sedation: for a TEE, is it always required? 
Echocardiography. 2010;27(1):74–6.

2.       Sutaria N, Northridge D, Denvir M. A survey of sedation and mon-
itoring practices during transoesophageal echocardiography 
in the UK: are recommended guidelines being followed? Heart. 
2000;84(Suppl 2):II19.

3.       Flachskampf FA, Badano L, Daniel WG, Feneck RO, Fox KF, Fraser 
AG, et al. Recommendations for transoesophageal echocardiog-
raphy: update 2010. Eur J Echocardiogr. 2010;11(7):557–76.

4.       Jain R, Petrillo-Albarano T, Parks WJ, Linzer JF, Sr., Stockwell JA. Ef-
ficacy and safety of deep sedation by non-anesthesiologists for 
cardiac MRI in children. Pediatr Radiol. 2013;43(5):605–11.

5.       Srinivasan M, Turmelle M, Depalma LM, Mao J, Carlson DW. Pro-
cedural sedation for diagnostic imaging in children by pediatric 
hospitalists using propofol: analysis of the nature, frequency, 
and predictors of adverse events and interventions. J Pediatr. 
2012;160(5):801–e1.

6.       Lai WW, Geva T, Shirali GS, Frommelt PC, Humes RA, Brook MM, 
et al. Guidelines and standards for performance of a pediatric 
echocardiogram: a report from the Task Force of the Pediatric 
Council of the American Society of Echocardiography. J Am Soc 
Echocardiogr. 2006;19(12):1413–30.

7.       Fogel MA, Weinberg PM, Parave E, Harris C, Montenegro L, Har-
ris MA, et al. Deep sedation for cardiac magnetic resonance 
imaging: a comparison with cardiac anesthesia. J Pediatr. 
2008;152(4):534–9.

8.       Pedersen NA, Jensen AG, Kilmose L, Olsen KS. Propofol-remifen-
tanil or sevoflurane for children undergoing magnetic reso-
nance imaging? A randomised study. Acta Anaesthesiol Scand. 
2013;57(8):988–95.

9.       Heinrich S, Irouschek A, Ackermann A, Birkholz T, Janka R, Lell 
MM, et al. [Anesthesiological time requirements and reasons for 
delayed processes in MRI examinations of children undergoing 
sedation or general anesthesia]. Rofo. 2013;185(5):467–73.

10.       Macias CG, Chumpitazi CE. Sedation and anesthesia for CT: 
emerging issues for providing high-quality care. Pediatr Radiol. 
2011;41(Suppl 2):517–22.

11.       Budoff MJ, Cohen MC, Garcia MJ, Hodgson JM, Hundley WG, Lima 
JA, et al. ACCF/AHA clinical competence statement on cardiac 
imaging with computed tomography and magnetic resonance: 
a report of the American College of Cardiology Foundation/
American Heart Association/American College of Physicians 
Task Force on Clinical Competence and Training. J Am Coll Car-
diol. 2005;46(2):383–402.

12.       Mason KP, Prescilla R, Fontaine PJ, Zurakowski D. Pediatric CT se-
dation: comparison of dexmedetomidine and pentobarbital. AJR 
Am J Roentgenol. 2011;196(2):W194–8.


