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Clinical Image Evaluation

Scoring Procedures for Screen Film and
Full Field Digital Mammography

Mammography Accreditation Program

........................................................................

Accreditation Objectives

* Improve quality of mammography
» Reason for clinical image review

- Quality of patient imaging is key

- Provide feedback for improvement
 Uniform assessment of performance

Click here for
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Course Objectives

VOV

| ';..-?;'j;f Méhmography

» Reasons for failed clinical images
— Categories
- Deficiencies
- Problem solving and

correcting deficiencies Wiy
. . Chnkcal image Jual =y
- Improving overall quality of -
images A ~s——

Click here for 198
Table of Contents



Course Objectives

ACR Mammography Accreditation Program Pass Rates

il
I

% of Final Reports Written that Pass on 1st Attempt

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

®B%Initial Pass B %Renewal Pass B%Total Pass |
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Course Objectives

MAP Reasons for Unit Deficiency - 1ST ATTEMPT 2014

mClinical + Phantom ® Clinical Only @ Phantom (no clinical) DOnly Dose

Click here for
Table of Contents 200



Course Objectives

Imaging Category Failure Rate (%)
Positioning 1250 (20)
Exposure 944 (15)

Compression 887 (14)
Sharpness 806 (13)

Contrast 785 (13)
Artifacts 703 (11)
Labeling 465 (8)
Noise 288 (5)

Total 6128 (100)

Click here for 201
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Breast Density Past: The Old Descriptors

Type 1l

Almost entirely
fat (<10%
fibroglandular)

Click here for
Table of Contents

Type 2

Scattered
fibroglandular
densities

Type 3

Heterogene-
ously dense

0/n_ 0
(10%-50%) glandular)
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(51%-75% fibro-

Type 4
Extremely dense
(>75%
fibroglandular)




Breast Density Present: BI-RADS 2013

Breast Composition Categories

The breasts are almost entirely fatty

There are scattered areas of fibroglandular density

The breast are heterogeneously dense, which may obscure
small masses

The breasts are extremely dense, which lowers the sensitivity
of mammography

(ACR BI-RADS ATLAS, 2013)
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Scattered




Heterogeneously Dense




Extremely Dense




Breast Density Future

We await publication of robust volume-based breast density data,
using validated percentage cut points (not necessarily quartiles) that
are readily and reproducibly determined at imaging, before again
indicating percentage ranges for BI-RADS density categories.

(ACR BI-RADS ATLAS, p 126, 2013

Overall Clinical Evaluation Form

Mammography Accreditation Program

ReviewerNo.
ReviewerName.

Justfy any score of 1, 2or 3. A score of 1 should

Deficiencies BreastView

A. POSITIONING

o ‘Inagequate amount of pectoral muscle shown
on image

O “Inadequate inframammary fold (IMF)

RCC LCC RMLO LMLO

O ’skin folds
O 80ther body parts projected over breast || |
0 “Breast positioned too high on image

O "Posteror nipple ne (PNL) on CC ot wihin ..

1 cm of MLO PNL
RCC LCC RMLO

0 "Poor separation of parenchymal densities 1T T 1
0 2Non-uniform exposure levels
O °patient motion

B. COMPRESSION

C. EXPOSURE LEVEL

RCC LCC RMLO LMLO
|4 'Generaizedunderexposwre | | | | |
|Q ‘Generaized overexposwee | | [ ]
|9 Sinadequate penetration of denseareas | | | | |
| O ‘Excessive penetration of lucentareas | | [ ]
Goove T T 1 T ]

D. CONTRAST

RCC LCC RMLO LMLO
R I I .
R I I N
Qoowe 1 1 | | ]

Click here for
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Radiologist Clinical Image Evaluation

Facility MAP No.
IPA No.

Unit No.

PRVILEGEDand CONFIDENTIAL PEERREVEW

Q 'rar O “DENSE
O *CLINICAL  (Validation Fim Check)

Breast Type:

onlybeusedbrtiemostserious problems and may require areview ofaddionalimages.

Possible Causes Score
WORST (circle ONLY one) BEST

1 2 3 4 5

Technologist technique Q Suncertain
2nappropriate mammographic projections

%Wrong size image receptor

“Other:

Additional comments on positioning:

1 2 3

Under compression by technologist
2Unsuitable compression device

*Technologist postioning of compression device
‘other:

*Uncertain

1

Fim development

3Under compression with phototiming
“Radiologist preference

SPhototimer variabilty

‘Other:

3 4 5

Q 2Improper kVp
O fUncertain

Fim development
JE xcessive scatter
“Underexposure
"Digits
"Digital: window width too narrow
‘Other:

b window width too wide

Defciencies BreasiView

E. SHARPNESS

RCC LCC RMLO LMLO
O "Poor delineation of inear structures

QO ?Poor delneation of feature margins

[3 “Poorsemeston o morocasseaons ]| || ]

F. NOISE

RCC
[Q Viuasringmottepaten [ T ]
[ O *Nose imied vsualzaton ofdetal | |

LCC RMLO LMLO

G. ARTIFACTS
LCC RCC LMLO RMLO
[T - -
TS . -
R T S . -
]
[T S S - -
EREY T R -
S oo sseentmagmen || |
'3 "ogiat mage ceeporanize | |||
— T
'8 ogtal e pimer amingnes | |||
H. EXAMID (Only iltis category iftve patents name , Dorlateraliyis missing )
RCC LCC RMLO LMLO
[ Patentname ant saamonatpeengerer— T 1T ]
[ ZFacky name and beaton (. sateanazp) | ||| |
ER T -
[Q “Untenteaton o manoner ||| ||
[Q TCossenersmeengenteain | | || |

OVERALL CLINICAL IMAGE EVALUATION RECOMMENDATION

Circle catsgories leading o ilng grade. Only il artéacts or exam D problems fthey are severe.
A B (o} D E F

Posifoning  Compression ~ Exposure  Contrast  Sharpness  Noise

ADDITIONAL RECOMMENDATIONS:
O 'Recommend reviewing 1999 ACR QC Manual for MQSA fim labeling requirements
O 2Recommend sending technologist to a hands-on postioning course
QO 3Excessive colimation: recommend coning to size of fim to reduce viewbox glare
QO “Check optimal fim development conditions with fim manufacturer
O °Physician should review Clinical Image Evaluation section of 1999 ACR QC Manual

ADDITIONAL COMMENTS:

208

(Ifyou find an abnormality, mark itwith a grease pencil and commentbelow.)

ooocdodooo0odo

Atacts

Possible Causes

3 4
'Patient motion Q Suncertain
%Poor screen contact
*Fim-screen selection
“Other:

1 3 4 5

Q Simproper kvp
Q *uncertain

'Film development
“Recording system speed
Digital: inadequate SNR
"Digital: window width too narrow
“Other:

1 2 3 4
'Poor screen maintenance Q “uncertain
“Development related
“Unsuitable grid or Bucky
“Film exposed to light
SLack of patient preparation
Poor cassette cosure
"Damaged cassette
"Digitat: detector calbration  (eg, uniormiy caliraton)
"Digital: foreign object s calbrated into calibration fie
"“Digital: laser printer needs service
fother:

1 3 4

Technologist error Q suncertain
2Missing or non-standard labeling method
SImproper positioning of label

“Other:

Q 'Fail

Q ?Pass

H

Exam D




Positioning: MLO Most Common
Deficiencies

Deficiency Frequency (%)

Inadequate pectoral muscle 35
“Sagging” of the breast 22
Poor visualization posterior tissue 22

Skin folds overlying breast tissue

Breast positioned too high on
Image receptor

Portion of breast cut off

Click here for
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Positioning: MLO Most Common
Deficiencies

FG = fibroglandular tissue; M = Pectoralis muscle; N = Nipple;
IF = inframammary fold

Click here for
Table of Contents 210



Adequate Pectoral Muscle

Optimal pectoral muscle on
a digital image
RMLO

Length
- To nipple line or below

Shape
- Convex anterior border
— Wider superiorly

— Gradually narrows
inferiorly

Score=5

Click here for 5
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Inadequate Pectoral Muscle

« When compared with a
straight line, at a minimum
the muscle should align with
the line or go beyond

RMLO

 Preferably, it will bulge
beyond the edge

* Note difference in width of
superior vs inferior aspect of
muscle

« Score=4




Sagging Breast: Poor Delineation

Click here for
Table of Contents

of Structures
Inadequate
muscle
: ;’_'f X

.
2

tl Overlapping breast tissues

N
Score =2

skin fold

213



To prevent sagging:
Out and Nipple-Up Maneuver




To prevent sagging:
Out and Nipple-Up Maneuver

Sagging breast Repeated exam

’ IEGIELS

muscle

-

s N
skin fold




Sagging Breasts with
Inframammary Skin Folds

Score=2
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Open Inframammary Fold

 Skin overlying abdomen in front of edge of receptor
* Free of skin folds

MLO




Positioning Criteria: CC

* Inclusion of medial tissue
 Nipple centered on film
- No excessive exaggeration

- Exaggeration may cause loss of medial or lateral posterior
tissue

- Inclusion of posterior tissue
* Free of skin folds

Positioning: CC Most
Common Deficiencies

Deficiency Frequency (%)

Poor visualization of

posterior tissue on CC 32

Posterior nipple line on
CC not within 1 cm of
MLO

Excessive lateral/medial
exaggeration on CC

Skin folds overlying
breast tissue

Click here for 219
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Visualization of Posterior Breast on CC

PNL should measure within 1 cm of MLO
— Depends on a well positioned MLO
Pectoral muscle can be seen in 30% of women

Requires proper positioning of CC:
- Elevate inferior breast (freely movable tissue)
- Pull superior and inferior tissue onto receptor
- Lean patient’'s head forward to the side of tube
Pectoral muscle in central and medial breast

- Improper positioning if central and lateral

RCC LCC

PNL (Posterior Nipple Line) on CC should be within 1cm of MLO

Click here for
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Visualization of Posterior Breast on CC

ll'llll|1||llllllmlll||l|llI|Hlllll|s|!lll|l!!l:,lllltllll|lll|lll|l||lH||llI‘-,I!IIIIIIl|1IIllllllglllllI!l||'I!|§|lll|ll|l|IHI]IiIiIIII‘:|IlllIlIII|IlIHIHlllllllllil}lIIIII|I1||HH'I
1 2 3 4 5 6 7 9 1 12 6 17 18

0 8 10 13 14 15 1

ts l : Radiologist Clinical Image Evaluation
TR pptryrsap g i yon Facility MAP No. Unit No.
RADIOLOGY IPA No.

PNL =10 cm ! PNL =11.5 cm

IMF properly
elevated

IMF was not
elevated

Click here for 991
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Inclusion of Medial Tissue

» Skin reflection of
cleavage visualized

« Retroglandular fat

- Sternum flush
with bucky Retroglandular

- Contralateral fat
breast draped

* Free of skin folds

- IMF properly
elevated

- Check for gap

- Must look from
medial side

Score=5

Click here for
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Nipple Centered on Film

* No excessive
exaggeration

» Otherwise, nipple
will point to the
missing tissue

- If points laterally
RT should lift
and pull out
EICIEIRSSI[E

RCC

- If points medially
RT should rotate
to place sternum
flush with bucky

Click here for
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Excessive Exaggeration

* Nipple will point
to the laterality of
missing tissue

- If it points
laterally, lift and
pull out lateral
tissue

- If points
medially, rotate
to place sternum
flush with bucky

Click here for
Table of Contents 224



Skin Folds Overlying Breast

Score =2



Inframammary skin folds

Score =3 or 27?
Depend on other images; P



Medial skin folds on CC

Score =3

Click here for
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Compression

« Affects sharpness

- Compression decreases unsharpness (blur) due to
reduced time and motion

« Affects contrast

- Good compression increases contrast due to less scattered
radiation

 Affects exposure level

- Compression increases exposure level due to reduced
breast thickness

Compression: Most
Common Deficiencies

Deficiency Frecg;;ncy

Poor separation of 65
fiboroglandular tissues

Non-uniform exposure of
fiboroglandular tissues

19

Patient motion

Click here for
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Inadequate Compression

» Poor separation of

fibroglandular tissues \

» Unequal exposure of
fibroglandular tissues

» Motion unsharpness

.

&




Assessing Sharpness on the MLO

« Anterior edge of pectoral
muscle (blurred?)

* Subareolar area
* Inferior breast

- Edges of vessels,
calcifications, and
Cooper's ligaments

Score =2



Compression

Year 1 Year 2 Year 3
Score =2 Score = 2-3 Score =4

Click here for 231
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Assessing Sharpness on CC

* Subareolar area
 Medial breast

- Edges of vessels,
calcification,
ligaments




Assessing Sharpness on CC

« Minimum average optical density (OD) in fibroglandular tissue
should be 1.0 when measured with a spot densitometer

 Fibroglandular tissue should be a shade of gray

» Pectoral muscle may have OD under 1.0; however, must be
able to see underlying tissue

 Uniformly washed out look indicates under- exposure on
screen film images

Exposure Level: Most Common
Deficiencies

Deficiency Frequency (%)

Generalized underexposure

Inadequate exposure of

dense tissues

Generalized overexposure

Overexposure of radiolucent
tissues

Click here for
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Exposure Level: Most Common
Deficiencies

RMLO LMLO RMLO LMLO

Initial Exam 6 Months Later

Score = 2, possible 1

Score=4

Contrast

Differences in optical densities between different tissues. Fat
should have high optical density (blacker) and fibro-glandular
tissue should have much lower optical density (whiter).

Click here for
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Contrast: Most Common Deficiencies

Deficiency Frequency (%)

Inadequate contrast 90

Excessive contrast 10

Contrast

Inadequate Excessive

Click here for
Table of Contents 235




Good Contrast Film-Screen and
Digital: Same Patient

LCC LCC, i LCC
™S\
e
» 7> 9
‘ N
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Table of Contents 236



Sharpness

« Unsharpness (often referred to as “blur” by medical physicists)
« Blurring of margins of vessels and Cooper’s ligaments
 Unclear margins of masses

« Unsharpness of calcifications

........................................................................

Assessing Sharpness on the MLO

* Inferior third of the breast

» Subareolar area

« Anterior edge of pectoral muscle

 Edges of vessels, calcification, and Cooper's ligaments

Click here for
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Inadequate Compression

Edge
pectoral
uscle

« Motion unsharpness seen
as poor delineation of linear
structures

* This is usually most evident in
inferior and subareolar aspect of
MLO

» Also look at the edge of the
pectoral muscle

Score=2

Click here for
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Inadequate Compression

unsharpness

Score =3

Click here for
Table of Contents 239



Assessing Sharpness on the CC

« Medial aspect of the breast
* Subareolar area
« Edges of vessels, calcifications, Cooper’s ligament

« Unsharpness related to inadequate compression and motion
more likely to occur on MLO

* If question about sharpness, compare CC to MLO



Noise

» Mottled pattern of areas of relatively equal tissue density
 Noise limits visualization of details in the image

Noise

Mottled pattern of areas of relatively

equal tissue density
- "

> k--.'.'.v Lo ‘

(.

Click here for
Table of Contents 241



Noise

If noise suspected, it helps to use a mag lens

— Y

Click here for
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Mottled pattern
makes it difficult to
see fine details in the
images

243



Scoring: 1-5

5=
4 =
3=

) =

1 =

Click here for
Table of Contents

Excellent/Outstanding
Good

Mildly deficient or just
within the acceptable
range (fair)

Significant image
defects, improvement
needed

Reserved for the most
serious problems,
totally unacceptable

1LO

1LO

244

LMLO

LMLO

WORST (cird ®©NLYone) BEST
1 2 3 4

O Technologist technique O ‘*Uncertain
O 24nappropriate mammographic projections
O “Wrong size image receptor

Q ‘Other:

Additional comments on positioning:

1 2 3

O 'Under compression by technologist

O “Unsuitable compressiondevice
- . o

5




Scoring Categories

Any score 3 or below - reviewer must indicate:

 Deficiency(s)

« Possible cause(s)

« And provide comments, if possible

Justify any score of 1, 2 or 3. A score of 1 shouldonly be used for the most serious problems and may require a review of additional images.

A.

Deficiencies

POSITIONING

| Poor visualization of posterior tissues
[ *Sadging breast

* Inadequate amount of pectoral muscle shown

on image

0 ®Inadequate inframammary fold (IMF)
O Poor visualization of posterior tissues

] ° Excessive exaggeration
0 ° Portion of breast cut off

)’ Skin folds
0 ° Other body parts projected over breast
[ ” Breast positioned too high on image receptor

Click here for
Table of Contents

"Posterior nipple line (PNL) on CCnot within
1 cm of MLO PNL

RCC

Breast/

View

LCC

RMLO LMLO

245

Possible Causes Score

WORST (circlONLYone) BEST
1 2 3 4

@' Technologist technique O°Uncertain
@’ Inappropriate mammographic projections
@°*Wrong size image receptor

Q‘Other:

Additional comments on positioning:



Failing Score

Score of 1 or 2 in any category

3 (or more) scores of 3 in categories (A - G)
- Does not include category H (Exam ID)
Do NOT fail for minor artifacts (QG)
- Artifacts should be prominent to earn a score of 3

— Artifacts should be severe to earn a score of 2 or 1

Do fail H (exam ID) even with a score of 2 (the patient’'s name,
patient ID or R/L are missing)

- Do NOT fail for other minor exam ID deficiencies

Click here for
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