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Computed Tomograph

Computed tomography
(CT o CAT scan) of the brain
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Study: CT scans can reduce lung cancer

death BM
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Keep up to date with cardiology: Access the latest cardiovascular medicine resoun

NEWS

Low dose CT screening for lung cancer
could save 12 000 US lives a year,
researchers claim

B 2013, 346 doi: hittp:/idx.doi.org/10.1136/bmj.f1302 (Published 26 February 2013)
Cite this as: BM. 2013;346:11302
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Coronary CT angiography saves lives and money:
20,000-plus cases prove it

October 01, 2007 | CT, Cardiac Imaging, Practice Management

AGCR

AMERICAN COLLEGE OF

RADIOLOGY

QuaLITY IS OUR IMAGE

Pediatric CT Scans Save Lives

mmmmn) When Used Appropriately

Released: 8/6/2012 10:00 AM EDT
Embargo expired: 8/6/2012 6:30 PM EDT
Source Newsroom: American College of Radiology (ACR)

Parents Should Not Forego Necessary Imaging Scans
for Their Children
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VERY Many more ......
The benefits of medical &
imaging are undeniable in
Saving life & in
Improving quality of
life.
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When good things become
reason for your health

Hey! Watch out

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO



Be Aware!!

Radiological Protection does not imply reducing
usage. It is aimed at reducing

e INAPPROPRITE usage and
e Unnecessary radiation dose



1998: Review of situation in ICRP

® There were no cases of skin injuries from CT

® There was no momentum on cancer risk
estimates from CT scans

® Manufacturers not really concerned about
patient doses, as hardly customers asked for it

® Most emphasis on faster and faster CT
scanners



Task Group (1998)

e M.M. Rehani (Chairman)

e Members:

e G. Bongartz (Switzerland); S.J. Golding (UK); L.
Gordon (Sweden); W. Kalender (Germany); T.
Murakami (Japan); P. Shrimpton (UK)

® Corresponding members:
e R. Albrecht (USA) and K.Wei (China)
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ICRP Publication 87
Annals of the ICRP (2001)

PUBLICATION &7

Fanaging Patient Doas n
Campuiecd Tomosgraghy

e Editorial in Br Med J in March 2000

Bl 2000, 320:555-5594 [ 4 March )

Editorials Rehani & Berry

Radiation doses in computed
tomography

The increasing doses of radiation need fo be
controfled
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CT is going to a major
source of radiation
exposure to population
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Approach

Safety Is best achieved when it Is
built into the system rather than a
matter of choice for users.
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Approach

e The best example is a collision avoidance systems
which started with automobile industry but has
now been implemented in medical imaging
equipment also.

e If the gantry of the imaging machine just touches a
person, the gantry just stops moving.

e When collison has to be avoided through
education, training, instructions, the results cannot
be the same.

e Both detection and avoidance should be
automatic.
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Moving industry and
of course users
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Manufacturer orientation in ICRP &7

Locking For:

manufacturer in the current
document

Results:
1 documents with 14 instances

Results:

A [

k

Tﬁ%" the manufacturers and the ~
'Q?’ the manufacturer] Checkir
@ the manufacturers. The fui
T:‘?? All manufacturers should |
T:‘?? the manufacturers on the _
T:‘?? of manufacturers and user

-

% equipment, manufacturers

Collapse file paths

ICEP Publication 87

Tahle 5

Possibilities for patient dose reduction with CT

Measures for the user

[Measures for the manufacturer]

Checking the indication and limiting
the scanned volume

Adapting the scanning parameters
to the patient cross-section

Pronounced reduction of mAs values
for children

Use of spiral CT with pitch factors = 1 and
calculation of overlapping images instead
of acquiring overlapping single scans

Adequate selection of image
reconstruction parameters

Use of z-filtering with multi-slice
CT systems

Increasing the pre-filtration of the
radiation spectrum

Attenuation-dependent tube current modulation

Low-dose scanning protocols for children
and special indications

Automatic exposure control for
conventional CT and spiral CT

Noise-reducing image reconstruction procedures

Further development of algorithms for z-filtering
and adaptive filtering

specific use of the new pDHHIbIlIlIEH which multi-shice CT systems offer can also serve

i '._-.l il d o lL P
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Reactions- USA

Healthcara ' HOME

4 &
i b e
", Media REGISTER

CMP RADIOLOGY IS GOING PLACES, FORGET YOUR PASSWORD?
Unie Busness bedu LET USTAKE YOU THERE FIRST CONTACT US

Diagnostic Imaging Online
April 13, 2000

‘ Tell a colleague about this page )

CT radiation dose questions draw international attention

Radiation dosage from CT scans could become a matter of debate if international calls for reduced radiation levels move forward,

Writing last month in the British Medical Journal, Dr. Madan Rehani, chairperson of an international task force on safer dosage standards for CT
scans, made the case for a closer ook at CT radiation levels,

"The increasing doses of radiation need to be controlled worldwide," he said,

The task force was established by the International Commission on Radiological Protection (ICRP), The organization meets in Zurich this month to
discuss safer dosage recommendations,

ile the ICRP believes that there is cause for concern about high radiation dosage in CT scans, some physicians claim that there is no basis
alarm.

"The FDA approves a techno seasckeLadiotion ic cod diccorninglaloacu orie of the most conscious

medical communities when it comes to radiation safety, and radiation is used wisely tn,f physicians IIIr'||'§,.-' after weighing cost and benefit, keeping in
mind safety of the patients," said Dr. Jonathan Gaoldin, an assistant professor of radiology at the University of California, Los Angeles, who studies

el - (R
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AJR 1ssue with many articles &
Fditarial
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Era on ATTENTION to radiation in
CT

Manufacturers vying with
each other on Radiation
Dose



* Actions needed by
* Industry
* Users

. . 24
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After ICRP &7

e Spiral CT 1999-2000
©2000-2003: Doses in MDCT are higher
* Newer applications
® Potential for
e Steep increase in usage
e Multiple CT examination

7 ”
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2005: ICRP

e Established another TG on Patient dose
Management in MDCT

e Chair: Madan Rehani

e Others members:
« M.K. Kalra, USA
« C.H. McCollough, USA
« H.D. Nagel, Germany

e Corresponding members

« L. Collins, NSW, Australia
« W. Kalender, Erlangen, Germany
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Single most important
point in new
document

Be aware!!

About image quality that you are
using

Guidance on HOW to optimize

Rehani. ICRP Abu Dhabi
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2005: CT pertusion, DSA

CT perfusion with DSA

Imanishi et al. Eur Radiol. 2005 Jan;15(1):41-6
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1972-2007=35 years

30



CT Machines were
most well behaved
ones for 35 vears




Right or WRONG,
accidents drive
safety

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO



We need to have
mechanism within

ICRP to deal with
such situation

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO



Tl skin Injuries
were reported, there
was talk about CT
dose reduction,
out no hype or fear
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‘“‘\Whatever you do Mahatma Gandhi
insignificant, but it
IS very important
that you do it”

“Strength does nol come from
physical capacity, it comes
from an indomitable will.”




TG 88: RP In Cone Beam CT

e Chair: Madan Rehani
e Full members:

e Rajiv Gupta, USA

e Soenke Bartling, Germany
Corresponding members

e Greg Sharp, USA

e Theocharis Berris, Greece
e John Boone, USA
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Cone Beam CT

T

Tor" ol Moy

e FCap Dol Ao 200G; T2 E): 75-80
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Low doses
Office based
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CBCT in radiation therapy

e The primary role is pre-treatment verification
of patient position and target volume
localization for treatment.

e For radiotherapy, the overall dose to a patient
due to CBCT imaging with CBCT is around 40
MGy per fraction.

e With over 35 fractions, it would result in a
total imaging dose of 1.4 Gy which is not
ignorable.

IGRP ”
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Image Quality and Radiation Dose

IGRP Rehani. ICRP Abu Dhabi
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Tissues Effective

dose
(mSv)
Head CBCT Brain, lens, 2-37 1-2
salivary
glands,
Neuro- 40-75
interventions
Fenestrated Skin dose 0.5 Gy
branched

endovascular
aneurysm repair

(FEVAR)

Atrial ablation 8
Hepatic arterial 12
embolisation

therapy

IGRP Rehani. ICRP Abu Dhabi
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Warning

e Users are tempted to see CBCT as
a “light” CT or consider it as a
“low-dose CT”.

48
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Current situation

e As Oor now,

e Tissue reactions from cone beam CT (CBCT) have
not been reported among patients and workers,

e Control of accidental exposure in CT was
implemented only after cases of accidental
exposure were reported in USA in 2007-2008.
Lesson to learn.

IGRP N
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Expectations from Industry

* Providing alerts when dose is
higher than specified

e Stopping exposure at levels that
should not be crossed.

? 50
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Recommendations

e Regular and continuous monitoring of
radiation output throughout the
examination,

e Comparing with reference or desired
levels,

* Providing feedback to system and
automatically adjusting it

51



Managing dose versus Risk

¢ In past emphasis: Dose management
* Risk management

e SKkin injuries: most intensive IR
procedures are in >50s, fewer in 40s:
where stochastic risks are of lower
consequence

7 B
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JVIR Nov 2011

e Nishita Kothary et al. Imaging Guidance with C-arm CT:
Prospective Evaluation of Its Impact on Patient Radiation
Exposure during Transhepatic Arterial
Chemoembolization

e Routine use of C-arm CT can increase stochastic risk
(DAP) but decrease deterministic risk (CD) from DSA.

e However, the increase in DAP is operator-dependent,
thus, with experience, it can be reduced to under
10%.

e C-arm CT provides information not provided by DSA
in 33% of patients, while decreasing the use of
iodinated contrast medium.

IGRP "
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Actions on Dosimetry

e Currently available CBCT scanners are not
able to provide values in standardised dose
indices for machine or patient.

54



Using new features

e Most interventional and intra-procedural C-arm
CBCT systems can scan an angular range
spanning 180 to 240 degrees + the cone angle of
the x-ray beam. The radiation sensitive organs
such as thyroid, eyes, female breast and gonads
should be on the “detector side” of the arc,
whenever possible.

55



Points for Industry

e Avoiding collimation to exceed detector
size,

e Providing guidance of needle through
laser In intervention and

e Mminimization of wastage of dose by
mechanical components

7 *
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CBCT: Points

e Equipment used for both fluoroscopy and CBCT
presents new challenges in dosimetry and there
Is a need to develop methods that aggregate
exposures to individual patients during entire
procedures.

IGRP !
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Training

e The level of training in radiological protection
should be commensurate with the level of
expected radiation exposure (ICRP, 2009).
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Training

e All personnel intending to use CBCT for
diagnostic purpose should be trained in the
same manner as for diagnostic CT and for

interventional CBCT same as interventional
MDCT

59



AJR October 2013

Continuous Monitoring of CT Dose
Indexes at Dubai Hospital

Jamila S. AlSuwaidi.2 OBJECTIVE. Experience of continuous monitoring and control of patient doses in CT in
Laila G. AlBalooshi? Dubai Hospital over a period of approximately 4 years (January 2008 through August 2011)
Hashim M. AlAwadhi? is presented.

Ali Rahanjam? MATERIALS AND METHODS. Dose measurements—in particular, weighted and
Mohamad A. EIHall agg volumetric CT dose index, dose-length product (DLP), and estimated effective dose—were
Jassem S Ib. rahim? regularly monitored using head (16 cm diameter) and body (32 cm diameter) CT phantoms.
Madan M. Rehani? Patient radiation dose indexes were manually recorded during 2008 for common CT exami-

nations: head, chest, and abdomen and pelvis scans. In 2009-2011, these CT dose data were
recorded within the radiology information system and the PACS. Dose reduction actions were

temlrnam srtdhila menimtaimios a ssmdabh fe fmesas A lite: Tha affantn ~F thana Fanbmme srrmma omas
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Fig. 8—Curve shows adult head CT dose-length product levels as example of monthly patient dose monitoring results.
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IAEA Survey of Pediatric CT
Practice in 40 Countries in Asia,

AJRE Europe, Latin America, and
‘§ Africa: Part |, Frequency and

O -
2 Appropriateness
Jenia Vassileva! OBJECTIVE. The purpose of this study was to assess the frequency of pediatric CT in 40
Madan M. Rehani? less-resourced countries and to determine the level of appropriateness in CT use.
See end of article for complete author list MATERIALS AND METHODS. Data on the increase in the number of CT examina-

tions during 2007 and 2009 and appropriate use of CT examinations were collected, using
standard forms, from 146 CT facilities at 126 hospitals.

Eur E=lwal

DT 160, DHIT S0033 0001226393

COMPUTED TOMOGRAPHY

IAEA survey of paediatric computed tomography practice in 40
countries in Asia, Europe, Latin America and Africa:

L3 b

Jenia Vassileva - Madan M. Rehani -

Kimberly Applegate - Nada A Ahmed - FirSt ever StUdy Of thiS
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Countries from Arabic region

e [ran

e Kuwait

e Lebanon

e Saudi Arabia
e Syria

e Qatar

e UAE

. 63
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Patient Doses in Radiographic Examinations in Asia, Africa, Latin
America and Eastern Europe




i You

e TG Members

* ICRP Colleagues
e Public consultation g
* Project participants

madan.rehani@gmail.com
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