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Frederick W. Kremkau, Ph.D.

I love 
sonography!But is it safe?

Is this ultrasound

Parade
Newsweek

Consumer Reports

• Heating
• Cavitation
• Cellular Effects
• Mammalian Effects
• Epidemiology
• Prudent Use
• ALARA Principle
• Output-Display Standard

NCRP 2002

HEAT
[the thermal mechanism]

+ 4 ºC

NCRP 2002
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CAVITATION
[a mechanical (non-thermal) mechanism]

NCRP 2002

Experimental Studies

• Cells
• Plants
• Animals
• Humans
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Bioeffects
Information

Risk
Assessment?

http://www.aium.org/publications/statements/statements.asp

September 2021 September 2021December 2019

WFUMB Safety Statement on Doppler Ultrasound in Pregnancy
On January 27, 2011, the World Federation for Ultrasound in Medicine and 
Biology (WFUMB) Administrative Council approved the following statement on 
the safe use of Doppler ultrasound during 11- to 14-week scans (or earlier in 
pregnancy):
Pulsed Doppler (spectral, power, and color flow imaging) ultrasound should not 
be used routinely.
Pulsed Doppler ultrasound may be used for clinical indications such as to refine 
risks for trisomies.
When performing Doppler ultrasound, the displayed thermal index (TI) should 
be less than or equal to 1.0, and exposure time should be kept as short as 
possible (usually no longer than 5-10 minutes) and not exceed 60 minutes.
When using Doppler ultrasound for research, teaching, and training purposes, 
the displayed TI should be less than or equal to 1.0, and exposure time should 
be kept as short as possible (usually no longer than 5-10 minutes) and not 
exceed 60 minutes. Informed consent should be obtained.
In educational settings, discussion of first-trimester pulsed or color Doppler 
should be accompanied by information on safety and bioeffects (eg, TI, 
exposure times, and how to reduce the output power).
When scanning maternal uterine arteries in the first trimester, there are unlikely 
to be any fetal safety implications as long as the embryo/fetus lies outside the 
Doppler ultrasound beam.
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1/31/2021 Official Statement https://www.aium.org/officialStatements/65?__sw_csrfToken=ccd6896c 2/2  

 
Table2. Recommended maximum scanning time and TI ranges for adult transcranial,general 
abdominal, peripheral vascular, neonatal (except head and spine), and otherscanning examinations 
(except the eye). 
___________________________________________________________ 
TI range Max Scanning Time  
(minutes) 
___________________________________________________________ 
6.0 < TI Not recommended 
5.0 < TI <= 6.0 <0.25 (15 s) 
4.0 < TI <= 5.0 <1 
3.0 < TI <= 4.0 <4 
2.5 < TI <= 3.0 <15 
2.0 < TI <= 2.5 <60 
1.5 < TI <= 2.0 <120 
TI <= 1.5 No time limit  
Harris GR, Church CC, Dalecki D, Ziskin MC, Bagley JE. Comparison of thermalsafety practice 
guidelines for diagnostic ultrasound exposures.Ultrasound MedBiol 2016; 42:345-357. 
 
Approved:  
10/30/2016; 
© American Institute of Ultrasound in Medicine 14750 Sweitzer Lane, Suite 100 · Laurel, MD 20707-5906 USA Phone: 301-
498-4100 · Fax: 301-498-4450 · Website: www.aium.org 
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Soft Tissue
Thermal Index

Mechanical [Non-Thermal] Index

Patton, Harris, Phillips 1994
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• Heating
• Cavitation
• Cellular Effects
• Mammalian Effects
• Epidemiology
• Prudent Use
• ALARA Principle
• Output-Display Standard

ASUMWFUMBISUOGBMUS
(EFSUMB)

AIUM

Exercise prudent use.Not contraindicated on thermal 
grounds.

No contraindication.No reason to withhold 
B-Mode or M-Mode

No contraindication
(see exposure).

B-Mode

Respect ALARA.Use when indicated.  Keep exposure 
level and time to minimum required.

Use only with clear 
indication.

“If the clinician judges it as essential to 
scan the fetus or embryo with pulsed 
Doppler, or color flow Doppler, the 
output parameters should be kept as 
low as possible.”

Pay attention to indicator of risk 
(TI or MI)

Exposures resulting in temperature < 
38.5°C can be used without reservation

Keep exposure level and 
time at minimum to 
obtain adequate 
diagnosis.

Detailed instructions regarding T1 
levels and time of exposure.

Use lowest available power 
for shortest time possible to 
obtain diagnostic information 
(ALARA).

Exposure levels

Same as WFUMB.Diagnostic exposure that produces a 
maximum temperature rise of 1.5°C 
above normal physiological levels may 
be used clinically without reservation 
on thermal grounds.

Only when using contrast 
agents.

Thermal effects

Caution with contrast agents.Caution with contrast agents.Caution with contrast agents.Non-Thermal 
(mechanical) 
effects

Minimize power.
Keep T1 < 1

Do not use Doppler routinely.  
Keep T1 < 1

Use Doppler with 
caution.  
Keep T1 < 1

Use caution, particularly with pulsed 
and color Doppler.

Use Doppler with caution.  
Do not use routinely.  
Keep T1 < 1

First trimester 
exposure

Courtesy Jacques Abramowicz, MD. Univ. Chicago
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THE END
Time’s up, Fred!


