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Abstract

Doppler ultrasound is used in obstetrics and gynecology fields to serve as the complement mode in the standard prenatal
scan. It aids in investigating fetus blood flow in expectant mothers' wombs, usually those who come with pregnancy
complications. In the conventional ultrasound beam, the heat produced by attenuation is distributed over the area.
However, the Doppler ultrasound beam is focused at only one point. This leads the heat to accumulate at that particular
area and hence there is an increase in the temperature. Heat is considered as a teratogen in pregnancy, whereby an increase
in the fetal temperature can be fatal to the fetus. Studies have found that Doppler mode is associated with higher acoustic
output as compared to the conventional two-dimensional (2D) ultrasound mode. Several studies done on animals have
ruled out the evidence of Doppler ultrasound bioeffects. This narrative review only discusses the thermally induced effect of
ultrasound by using Doppler mode. This study reviews prior studies with keywords such as Doppler ultrasound, bioeffects,
heating effects, rabbit, and pregnancy. Earlier studies noted that the risk of thermal effects increased with the increase of
exposure time. However, Doppler ultrasound wave inducing fetal hyperthermia is not the main reason for causing adverse
neonatal outcomes without taking into account other external factors. Therefore, it is essential for the practitioners to adopt

and adapt the concept of 'as low as reasonably achievable' (ALARA) to avoid any subtle adverse effects.

Keywords
Author Keywords: Bioeffects; doppler; heating; newborns; Oryctologus Cunniculus; prenatal; rabbits; thermal effects;
ultrasound

KeyWords Plus: TERATOGENICITY; BIRTH

Author Information
Reprint Address: Zaiki, FWA (reprint author)

+ 1IlUM, Dept Diagntost Imaging & Radiotherapy, KAHS, Kuantan 25200, Pahang, Malaysia.

Addresses:
+ [1]1UM, Dept Diagntost Imaging & Radiotherapy, KAHS, Kuantan 25200, Pahang, Malaysia
+ [2]Univ Teknol MARA, Fac Hlth Sci, Bandar Puncak Alam 42300, Selangor, Malaysia
E-mail Addresses: uminadrahamran@gmail.com; farahzaiki@iium.edu.my; sulaimanmd@salam.uitm.edu.my
Funding
Funding Agency Grant Number

supervisor, lecturers, peers - IIUM Research Initiative Grant (RIGS) =~ RIGS 16-300-0464

View funding text

Publisher
UNIV PUTRA MALAYSIA PRESS, SERDANG, SELANGOR, 00000, MALAYSIA

Categories / Classification
Research Areas: Science & Technology - Other Topics

Web of Science Categories: Multidisciplinary Sciences

See more data fields

4 1of1 »

Citation Network

In Web of Science Core Collection

0

Times Cited

‘ Create Citation Alert

46

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

0 0

Last 180 Days Since 2013

Learn more

This record is from:
Web of Science Core Collection

- Emerging Sources Citation Index

Suggest a correction

Ifyou would like to improve the quality of
the data in this record, please suggest a
correction.

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=E2FiH7y9PfkFCIJN2TZo&... 1/4


http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=E2FiH7y9PfkFCJN2TZo
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=AU&value=Amran,%20UN
javascript:sup_focus('addressWOS:000468386500020-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=AU&value=Zaiki,%20FWA
javascript:sup_focus('addressWOS:000468386500020-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=AU&value=Dom,%20SM
javascript:sup_focus('addressWOS:000468386500020-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=Bioeffects&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=doppler&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=heating&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=newborns&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=Oryctologus+Cunniculus&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=prenatal&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=rabbits&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=thermal+effects&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=ultrasound&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=TERATOGENICITY&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&field=TS&value=BIRTH&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
mailto:uminadrahamran@gmail.com
mailto:farahzaiki@iium.edu.my
mailto:sulaimanmd@salam.uitm.edu.my
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=E2FiH7y9PfkFCJN2TZo&component=pct&forwardTo=None&qid=12&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d12%26log_event%3dyes%26product%3dWOS%26SID%3dE2FiH7y9PfkFCJN2TZo%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000468386500020&search_mode=CitedRefList&SID=E2FiH7y9PfkFCJN2TZo&parentProduct=WOS&parentQid=12&parentDoc=1&recid=WOS:000468386500020&PREC_REFCOUNT=46&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d12%26log_event%3dyes%26product%3dWOS%26SID%3dE2FiH7y9PfkFCJN2TZo%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000468386500020&parentProduct=WOS&parentQid=12&search_mode=RelatedRecords&SID=E2FiH7y9PfkFCJN2TZo&parentDoc=1
javascript:;
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=E2FiH7y9PfkFCJN2TZo&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=E2FiH7y9PfkFCJN2TZo&page=

6/18/2019

Web of Science [v.5.32] - Web of Science Core Collection Full Record

Cited References: 46

Showing 30 of 46 View Allin Cited References page

10.

11.

Ultrasound in Assisted Reproductive Technologies and the First Trimester: Is There a Risk?
By: Abramowicz, Jacques S.
CLINICAL OBSTETRICS AND GYNECOLOGY Volume: 60 Issue: 1 Pages: 121-132 Published: MAR 2017

Fetal Doppler: How to Keep it Safe?
By: Abramowicz, Jacques S.
CLINICAL OBSTETRICS AND GYNECOLOGY Volume: 53 Issue: 4 Pages: 842-850 Published: DEC 2010

Continuous cardiotocography (CTG) as a form of electronic fetal monitoring (EFM) for fetal assessment during labour

By: Alfirevic, Zarko; Devane, Declan; Gyte, Gillian M. L.; et al.
COCHRANE DATABASE OF SYSTEMATIC REVIEWS Issue:2  Article Number: CD006066 Published: 2017

Fetal and umbilical Doppler ultrasound in normal pregnancy
By: Alfirevic, Zarko; Stampalija, Tamara; Medley, Nancy
COCHRANE DATABASE OF SYSTEMATIC REVIEWS Issue: 4  Article Number: CD001450 Published: 2015

Title: [not available]
Group Author(s): American Institute for Ultrasound in Medicine

As Low As Reasonably Achievable (ALARA) Principle Published: 2014
Retrieved January 13,2018, from

Parents ignoring FDA warning against prenatal portraits
By: [Anonymous].

USA Today Published: March 27 2004
USA Today Retrieved January 13,2018, from

URL: http://usatoday30.usatoday.com/news/health/2004-03-27-prenatal-portraits_x.htm

Title: [not available]
By: Ball, J.; Price, T.
Chesney's Radiographic Imaging Published: 1995

Publisher: Wiley-Blackwell, Massachusetts

Guidelines and recommendations for safe use of Doppler ultrasound in perinatal applications.

By: Barnett, S B; Maulik, D
Corporate Author(s): International Perinatal Doppler Society

The Journal of maternal-fetal medicine Volume: 10 Issue:2 Pages: 75-84 Published: 2001-Apr

Title: [not available]
By: Bell, D. J.; Goel, A.

Doppler shift. Radiopedia Published: 2015
Retrieved January 13, 2018, from

URL: https://radiopaedia.org/articles/doppler-shift

Routine Doppler ultrasound in pregnancy (Withdrawn Paper. 2007, art. no. CD001450)
By: Bricker, L.; Neilson, J. P.
COCHRANE DATABASE OF SYSTEMATIC REVIEWS Issue:2 Article Number: CD001450 Published: 2007

Title: [not available]

By: Bushberg, JT; Seibert, A; Leidholdt, E; et al.

The Essential Physics of Medical Imaging Published: 2002
Publisher: Lippincott Williams & Wilkins, Philadelphia, PA
[Show additional data]

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

4 10f1 P

(from Web of Science Core Collection)

432

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=E2FiH7y9PfkFCJN2TZo&...

2/4


javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=12&parentDoc=1&qid=13&SID=E2FiH7y9PfkFCJN2TZo&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitedFullRecord&isickref=WOS:000393377800012
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=1&REFID=524940937&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitedFullRecord&isickref=WOS:000283842400014
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=2&REFID=339348048&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitedFullRecord&isickref=WOS:000396096600020
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=3&REFID=533900472&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitedFullRecord&isickref=WOS:000355993500004
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=4&REFID=490311262&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=5&REFID=561849479&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:open_location('http://usatoday30.usatoday.com/news/health/2004-03-27-prenatal-portraits_x.htm','on');
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=6&REFID=293059586&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=7&REFID=371095945&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=8&REFID=26681703&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:open_location('https://radiopaedia.org/articles/doppler-shift','on');
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=9&REFID=584606628&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitedFullRecord&isickref=WOS:000245760200142
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=10&REFID=261279010&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_11 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_11 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_11 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E2FiH7y9PfkFCJN2TZo&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=11&REFID=287532592&excludeEventConfig=ExcludeIfFromNonInterProduct

