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ABSTRACT

BACKGROUND Transesophageal echocardiography operators (TEEOP) provide critical imaging support for percuta-

neous structural cardiac intervention procedures. They stand close to the patient and the associated scattered radiation.

OBJECTIVES This study sought to investigate TEEOP radiation dose during percutaneous structural cardiac

intervention.

METHODS Key personnel (TEEOP, anesthetist, primary operator [OP1], and secondary operator) wore instantly

downloadable personal dosimeters during procedures requiring TEE support. TEEOP effective dose (E) and E per unit

Kerma area product (E/KAP) were calculated. E/KAP was compared with C-arm projections. Additional shielding for

TEEOP was implemented, and doses were measured for a further 50 procedures. Multivariate linear regression was

performed to investigate independent predictors of radiation dose reduction.

RESULTS In the initial 98 procedures, median TEEOP E was 2.62 mSv (interquartile range [IQR]: 0.95 to 4.76 mSv),

similar to OP1 E: 1.91 mSv (IQR: 0.48 to 3.81 mSv) (p ¼ 0.101), but significantly higher than secondary operator E: 0.48 mSv

(IQR: 0.00 to 1.91 mSv) (p < 0.001) and anesthetist E: 0.48 mSv (IQR: 0.00 to 1.43 mSv) (p < 0.001). Procedures using

predominantly right anterior oblique (RAO) and steep RAO projections were associated with high TEEOP E/KAP

(p ¼ 0.041). In a further 50 procedures, with additional TEEOP shielding, TEEOP E was reduced by 82% (2.62 mSv

[IQR: 0.95 to 4.76] to 0.48 mSv [IQR: 0.00 to 1.43 mSv] [p < 0.001]). Multivariate regression demonstrated shielding,

procedure type, and KAP as independent predictors of TEEOP dose.

CONCLUSION TEE operators are exposed to a radiation dose that is at least as high as that of OP1 during percutaneous

cardiac intervention. Doses were higher with procedures using predominantly RAO projections. Radiation doses can be

significantly reduced with the use of an additional ceiling-suspended lead shield. (J Am Coll Cardiol 2018;71:1246–54)

Crown Copyright © 2018 Published by Elsevier on behalf of the American College of Cardiology Foundation.

All rights reserved.

P ercutaneous interventional procedures,
guided by fluoroscopy for structural pathology
of the heart, are now commonplace, and

procedures such as transcatheter aortic valve replace-
ment (TAVR) offer an alternative treatment option
to open-heart surgery (1). These procedures
and many others, including left atrial appendage
occlusion and transcatheter mitral valve repair/
implantations, require guidance with transesophageal
echocardiography (TEE) in addition to fluoroscopy (2,3).
This exposes the echocardiographer and/or
echocardiologist who operate the TEE probe and
console to the harmful effects of scattered ionizing
radiation. Although recent publications have high-
lighted the risks of radiation to the staff

performing fluoroscopically guided cardiac proced-
ures (4–6), none of these studies were inclusive of
radiation dose to TEE operators in this environment.

Primary operators, usually the cardiologist per-
forming the procedure, have tableside and ceiling-
suspended lead shields in place to protect them
from the harmful effects of radiation. These are usu-
ally only in place on the right side of the procedure
table, where the primary operator and their assistant
stand. There is often no specific additional protection
installed at the head end or left side of the procedure
table where the TEE operator (TEEOP) would stand.
Recent guidelines have highlighted the risks of radi-
ation to TEEOP and the lack of evidence surrounding
radiation dose to TEEOP (7). All staff working in this
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