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ReferenceDoses

• Havebeenshown to lower averagedosein
other modalities and/or other countries

• Representthe upper thi rd or quarti le of
dosessampled from actual practice data

•• Do not represent ideal or suggested dosesDo not representideal or suggested doses

• Identify when doseis unusually high
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• ACR CT ReferenceDoses
– Adult Head 60 mGy*
– Adult Abdomen 35 mGy*
– Pediatric (5 yr old) Abdomen 25 mGy

• Curr ently no pass/fail dosecriteri a
– Justification or corrective action requested

• New CTDI data and images
• Low contrast resolution images
• Statement that clinical imagequality is acceptable

*From European CommissionEUR 16262(2000)
European Guidelineson Quality Cr iteria for ComputedTomography

Phantom sizeaffectsCTDI values
SameSamekVpkVp , collimation, pitch, collimat ion, pitch
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• Useof smaller phantom and lower reference
value impl iesthat a reduction in tube output
by a factor of to 3 - 4 is expected for a 5 y.o.
abdomen exam

• CTDIvol valuesdisplayed on the scanner
consoleuselarge CTDI phantom
– Needto addresswith appropriate standards,

professional and manufacturer organizations,
as well asclearly educateusers

Materials & Methods

Site Dose Measurements

•• CTDIwCTDIw (mGy) for
–Routine head(cerebrum/brain)
–Adult abdomen
–Pediatric abdomen(5 y.o)

• CDTI phantom imagesfilmed to
verify correct technique

Center

Measuremen t 1 (mR) 197

Measuremen t 2 (mR) 199

Measuremen t 3 (mR) 199 2:9

Average of above 3 measurements (mR) 198.3

Body CTDI at isocenter in phantom (mGy) 11.2

12 o'cl ock position

Measuremen t 1 (mR) 401

Measuremen t 2 (mR) 422

Measuremen t 3 (mR) 401

Average of above 3 measurements (mR) 408.0

Body CTDI at 12 o'clock position in phan tom (mGy) 23.0

CTDIw (mGy) 19.0

DoseCalculator spreadsheet available for exposureor air kerma meters

Excel® “ DoseCalculator” spreadsheet

CTDI w = 2/3 CTDI 100(edge)+ 1/3 CTDI 100 (center)



CTDIw (mGy) 19.0
Clin ical exam dose estima tes (using measured CTDIw and site's Adu lt Abd om en Proto col from Table 1)

CTDIvol (mGy) =CTDIw*N*T/I 25.4

DLP (mGy-cm) =CTDIvol*25 634.2

Eff Dose (mSv) =DLP*0.015 9.5

Volume CTDI = CTDIw / pitch

ReviewerValidation

• Adult Head
– 16 cm CTDI phantom, in headholder

• Pediatric abdomen(5 y.o.)
– 16 cm CTDI phantom, on table

• Adult Body
– 32 cm CTDI phantom, on table

• Axial scan mode
• Correct detector configuration
• Invalid data omitted from analysis

Data Analysis
• Average, standard deviation, and histogram determined

– By exam(head,abdomen, pediatric abdomen)

– By year (2002,2003,2004,and 2002-2004)

– By CTDIw and CTDIvol

• Statistical significanceof changesin averagedosesby

year testedusing a 2-tailed t-test

• Percentof scanners abovereferencesdosedetermined

– Current referencedoseusing CTDIw and CTDIvol

– Proposedreferencedoseusing CTDIvol

ResultsI
Mean ± standard deviation

Shown for CTDIvol only
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Conclusions I
• Dosefor thr eehigh-useexamshavedecreasedsignificantly

in the U.S.since2002
– Adult head

– Adult abdomen

– Pediatric abdomen

• Sitesare “ dialing down” the dosefor kids
– About a factor of 3

• ACR CT Accreditation program hasdeveloped a valuable
databaseto monitor dose trends and to establish new
referencedoses

• ACR will switch to CTDIv ol to include the effect of pitch

ResultsI I

• Percentabovereferencesdose
• Establishing new referencedoses

– Maintained 5 mGy “ step size”

• Mandatory doseli mits

Pediatric Abdomen
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Adult Head

• 75%tile dif ficult to determine becauseinitial
referencevaluesaltered the practice
distribution

• Numeroussitesfelt the 60 mGy wasnot
clinically acceptable

• M ultip le reports of sitesincreasingheaddose
after accreditati on processcompleted

Adult Head
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Adult Head
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Data courtesyof Stanley Stern, Ph.D. - U.S.FDA 2001

Multiple Scan Average Dose
(comparable to CTDIw for contig uous sca
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ACR vs. NEXT data (Head)

• NEXT 1990: 45.9mGy ± 18.1(n=249)
Solid statedetectors becomestandard, spiral CT and
higher power tubesintr oduced, slicewidth beginsto decrease

• NEXT 2000: 50.3mGy ± 19.4(n = 203)
MDCT introduced in 1999,
SDCT techniquesused on MDCT, slicewidth continuesto decrease

• ACR 2002: 66.8mGy ± 23.2(n = 127)

• ACR 2003: 58.1mGy ± 17.4(n = 321)

• ACR 2004: 55.5mGy ± 15.5(n = 214)

New UK Diagnostic ReferenceLevels

6555Posterior Fossa

10065Brain

MSCTSSCT

Shrimptonet al. Dosesfrom CT Examinationsin theUK – 2003Review.
NRPB-W67 (NRPB, Chilton) 2005.
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• New ACR CT ReferenceDoses
– Adult Head 60 →→→→ 75 mGy
– Adult Abdomen 35 →→→→ 25 mGy
– Pediatric (5 yr old) Abdomen 25 →→→→ 20 mGy
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Conclusions II
• Havesufficient data for new U.S.referencedoses

• Basedon CTDIvol to include the effect of pitch

• Referencedoses (site given educational information)
– Adult Head 60 →→→→ 75 mGy

– Adult Abdomen 35 →→→→ 25 mGy

– Pediatri c (5 yr old) Abdomen 25 →→→→ 20 mGy

•• Maximum allowable dosesMaximum allowable doses (site fails if theseare exceeded)
– Adult Head 80 mGy

– Adult Abdomen 30 mGy

– Pediatri c (5 yr old) Abdomen 25 mGy

• Effective January 1, 2008

Addit ional Program Refinements

• Simplified Film Page1
– Elimin ation of needto convert spir al into axial
– CT number of non-water rods only at 120kVp
– Fewer slicethicknessscans

• New resultsdatabase
• WIP

– Newperformancelimits
– Accommodation of non-traditional CTDIvol measurements
– Quality control manual
– Electronic submissions

Thank you


