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Mammography combines *the science of imaging and the art of positioning" [1]. Atthough there have been many
significant and exciting changes to the technology of mammography since the passage of MQSA in 1999,
including of: (FFDM) and digial breast one
‘aspect of mammography that remains unchanged and critically important is proper patient positioning.

Louise Miller, R.T.(R)(M)(ARRT), CRT(M), FSBI, FNCBC Positioningis s important because only those portions of the breast which ar incuded on the mammographic
image can be evaluated for signs of cancer. Any portion of the breast which is not imaged cannot be evaluated,

Director of Education, Mammography Educators and cancers in those portions of the breast can be missed. In 2002 stud, the “[sensitvty [of mammography]

ropped from 84.4% among cases with passing positioning to 66.3% among cases with failed positioning® (2]

. Poor positioning has been found to be the cause of most clinical image deficiencies and most failures of
2 ‘accreditation. In 2015, the American College of gy (ACR), the largest

(AB), found that of all cinical images which were deficient on the irs attempt at accreditation, 92% were deficient

in cositionina. Also. in ACR-accredited faciltes. 79% of allunit accreditation failures in 2015 were due to

Source: U.S. Food & Drug Administration
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A Technologist’s Perspective of the FDA
Report “Poor Positioning Responsible for Most
Clinical Image Deficiencies, Failures”

By Louse it RTRYMY

of positioning for his technologists. They had failed American
ositioning and needed to
wimages, which were due ina
week A e here. f hen | met the radiologist
in his office on the morming of the training, he began to tell me that his techs
obviously didn't know how to position correctly. This is a common
assumption thatis not entirely untrue. | met with the techs, who were all
experienced mammographers with varying years of experience. | presented a

R ecently | received a cal from a radiologist asking me to provide 8 hours

lecture on standardized positioning and correlational anatomy and then gave a
hands-on demonstration with a model

erthe years. They al 1
fact, their positioning techniques
offadiltes throughout the countr

that | did not?” These were all women who were proud of their work and w
their failure. They were doing the knew how. Fortu

techniques, and they want to improve and do their best
technologists were lacking u for
using a standardized method

ce: Mammography Educators

MAMMOGRR{PHY
ED U C ATORE

QUALITY

ALL industries have established standardized methods
performance of tasks to:
* Establish and maintain quality
* Reduce errors
* Increase consumer satisfaction
* Increase profit
* Reduce possibility of litigation

Now is the time to make a collaborative
effort to establish, improve and maintain
quality in mammography positioning.

EVIEAMMDGR& PI;!Y

400,000 deaths per year due to medical
errors... How many mistakes were made??

g\/l[AMMDGB% P!jY Source: Journal of Patient Safety
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How do we reduce medical errors!?

* Standardization
* Consistency
* Reproducibility

MAMMOGR{ PHY
EDUCATORS

RGICAL SAFETY CHECKLIST (First En

Before induction of anaesthesia »»»»»»»n» Before skinincision »»»ssrrsrrsrss Before patient leaves operating room
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Multifunction pads
(Stat pads)

monitor/defibrillator

Red seal to
secure cart
contents

MAMIMOGRAPHY

Standardized Technologist Training
for General Radiology
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Bontrager’s and Merrill’s Standardization

* We all position the same way for every body part.

MERRILLG ATLAS o * We all do it in the same sequence.

s Bl B DIOGRAPHIC * We all set up the machine before we bring the patient in.

HANDBOOK OF | POSITIONING .. . .

RADIOGRAPHIC | L3¢ & PROCEDURES * We all position the whole patient, not just the body part.
POSITIONING 1
anD TECHNIQUES %

nneth L. Bontrager
Lampignano
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In General Radiology

All training is competency-based, and a technologist’s skills will
be evaluated for positioning techniques, as well as clinical
image evaluation.
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We position the whole patient,
not just the body part!
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dredmissime

MAMMOGRSPHY

All exams are done using the same
positioning technique, in the same sequence.
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WHY??
* Consistency
* Reproducibility
* Efficiency

* Proficiency
* Use of proper body mechanics

MAMMOGRRPHY
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But in mammography...
We are “all over the map”

. LCC,LMLO,RMLO, RCC
. RCC,LCC,RMLO,LMLO
.- RMLO,RCC, LMLO, LCC
. LCC,RCC, LMLO,RMLO
. RCC,RMLO,LMLO, LCC
o . LCC,LMLO,RCC,RMLO
B . LMLO,LCC,RCC,RMLO
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So why is this true for all body parts in
radiology EXCEPT in Mammography???
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My Suggestion:
* Do CC:s first
* Then, do the MLO on the side you just finished the CC
* Then, do the other MLO

Example: RCC, LCC, LMLO,RMLO
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Most technologists do not practice a
standardized method of positioning.

Do you think that each mammography
technologist at your facility positions
patients the same way?

MAMMOGR{PHY
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How can we make things better?

Consistency and Reproducibility

MAMMOGR{PHY
EDUCATORS

No Standards for Mammography Positioning

There are standards for WHAT images should look like,
but not HOW you get to that point!
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So, the problem is...

No standardization or follow-through, which means:
* Less consistency and reproducibility
* More repeats and rejects
* More accreditation failures
* Increased exposure
» MISSED BREAST CANCERS???
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Mammography Positioning Techniques Should
Be:

* Based on ergonomic principles
* Efficient

* Proficient

* Consistent

* Reproducible

MAMMOGR{PHY
EDUCATORS
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Common Work-Related Injuries Do standardized positioning techniques
work!?

* Wrist problems * Used consistently for 50+ years in Sweden

* Shoulder problems * Was taught by ACR in the 1990s

* Back * Results published by Bassett et al in 1993 showed an

* Knees improvement of 68% in image quality after ACR standardized

* Hips positioning training

* Current preliminary data regarding standardized positioning

SalRER. sefiirie, techniques is impressive
22 e s e
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Mammography Positioning Standards in the
Digital Era: Is the Status Quo Acceptable?

USE DATA!!!

Positioning criteria following training for updated standardized
positioning techniques for FFDM and DBT far exceeds

data on Bassett study.”
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Mammography Positioning
Standards in the Digital Era:
Is the Status Quo Acceptable?

osjecTive. 1

Source: American Journal of Roentgenology: 209, December 2017
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Reasonable Expectations

-m-m—

Visualization of Pec Muscle to

pis 86% 7%
Concave Pec 36% 28%
Straight Pec a% 6%
Convex Pec 2% 26%
Wide Margin at Top of Pec 95% 93% -
NoMotion 98% % 99%
Posterior Glandular Tissue 7%
Included % Lol
Nipple in Profile 89% 9% 8%
Skin or fat folds. 53% 62%  15%
Upper Location 25% 7% -
Lower Location 5% 4% -
Visualizationof nframammary o, ox
Fold
Requires More Than One View  13% 7% .
Pec Muscle Visualized a8% so%  32%
NoMotion 100% 9% -
Lateral Glandular Tissue 7%
ity 7% 81%

Nipple in Profile 3% 8% 89%
Skin or fat folds. 39% % 10%
Medial Location 16% 2% -

Lateral Location 29% 2%
Visualization of Cleavage a% 3%
Requires More Than One View 5% ™%

Criteria met after Standardized Training”

100%. FFDM

=DBT

20% = Film Screen
60%

Posterior Glandular Lateral Glandular Visualization of IMF Visualization of Pec  Skin or FatFolds  Skin or Fat Folds
3 Tissue (MLO) Tissue (CC) (MLO) Muscle (CC) (MLO) (o)

N
8
2

MAMMOGRRPHY Source: American Journal of Roentgenology: 209, December 2017
EDUCATORS

Reasonable Expectations

* Our patients have different and often challenging body
habitus

* Their breast size, shape, mobility and tenderness are hugely
variable

MAMMOGR&PHY
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Reasonable Expectations

Even the “perfect” patient, in terms of body habitus, breast
mobility, etc. may provide a challenge that inhibits the
technologist’s ability to position and compress properly.
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But with mammography CAN improve image quality by
using standardized positioning techniques that are
applicable for FFDM and DBT and developing
a strong knowledge-based foundation that depends on
the technologist’s understanding of correlative anatomy.

MAMMOGRR{PHY
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Does it work??

10/8/25
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BEFORE STANDARDIZED POSITIONING AFTER BEFORE STANDARDIZED POSITIONING AFTER
13.1 cm +3.0cm 16.6 cm 14.8 cm +2.0cm 16.8 cm

MAMMOGR{PHY MAMMOGR{PHY
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BEFORE STANDARDIZED POSITIONING AFTER BEFORE STANDARDIZED POSITIONING AFTER
17.1 cm +1.0cm 18.1 cm 11.8 cm +1.0cm 12.8 cm
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BEFORE STANDARDIZED POSITIONING AFTER
13.9 cm +1.3cm 14.6 cm

MAMMOGRR{PHY
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We need:

* Accurate methods for determining the actual number of images
taken

* Accurate methods for analyzing positioning standards

* The ability to provide corrective action plans for improving
positioning errors (EQUIP)

* The establishment of standardized positioning techniques that

» .are efficient, consistent and ergonomically sound
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It is ALL our responsibility to make sure
that ALL women receive the highest
quality mammogram achievable.

MAMMOGR{PHY
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The MLO

* Inclusion of all breast tissue
within perimeter

* Pectoral muscle fully visualized

* Tissue well separated

* Tissue visualized back to
retromammary fat space

* IMF

MAMMOGRAPHY MANIMOGS PHY

50

The MLO The MLO

Visualization of the pectoral muscle: * Visualized down to the PNL
* The pectoralis muscle is not really part of the breast * Wide margin at the axilla
* However, it serves as an important anatomical landmark for * Convex/straight
positioning and film evaluation * Radiolucent

MAMMOGRR{PHY MAMMOGRR{PHY
ED U C ATORE EDUCATORS
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Common Problems with the MLO

* No visualization of the IMF
¢ Folds in the IMF
* Breast drooping

MAMMOGR{PHY
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The position of the patient related to the
bottom, front corner of the IR is critical:

* Patient must be facing forward with both feet

* The lower front corner of the IR should be directly below
the patient’s nipple (on VNL) or halfway between her ASIS
and umbilicus

* This requires the patient taking a ““side step” towards you

MAMMOGR{PHY
EDUCATORS
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Improper Proper
Edge of IR in front of IMF Edge of IR behind IMF

. y Top edge of IR indicated by vertical dotted line.

MAMMOGR{PHY
EDUCATORS

Position of the Breast

* Breast held in “up and out” position to bring the breast back
to its “normal” position (nipple perpendicular to the chest
wall)

* Maintained by adequate compression

MAMMOGRR{PHY
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Breast Sagging
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The CC

* Include maximum amount of breast
tissue in the axial/transvers plane

* Visualization of medial breast tissue
(cleavage) if possible

* Visualization of pectoralis muscle on
approximately 40-50% of all CCs

MAMMOGR{PHY
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PNL Used for Clinical Image Analysis

PNL measurement of CC should be within 1cm of the PNL
measurement on the MLO.

cc

A) MLO B) CC without Pec Muscle C) CC with Pec Muscle

MAMMOGRR{PHY
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Common Problems with the CC

* Short PNL (compared to MLO)
* Missing posterior, lateral glandular breast tissue

MAMMOGR{PHY
EDUCATORS

cc

B) CC without Pec Muscle C) CC with Pec Muscle

MAMMOGR{PHY
EDUCATORS

10/8/25
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Missing Posterior Lateral Glandular Breast Tissue

MAMMOGRRPHY
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Use of the XCCL

The Use (and Misuse) of the XCCL

3

MAMMOGR{PHY
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Subsequent Screening Mammogram
No XCCL Needed!

MAMMOGRRPHY
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Use of the XCCL

* Should be performed on less than 5% of all patients

* Performed at 0-degree angulation

* Patient’s body should be at 45-degree angle to IR

* Nipple should be pointing towards the upper corner of the
image receptor

MAMMOGR{PHY
EDUCATORS

Focus On

* Consistency

* Reproducibility

* Efficiency

* Proficiency

* Ergonomic principles

MAMMOGRR{PHY
ED U C ATORE

Use of the XCCL — Standard of Care

* XCClLs should be done on baseline mammograms when
posterior breast tissue is excluded on the CC
* On subsequent screening mammograms, if glandular breast tissue
is imaged back to the retromammary fat space an XCCL does
not need to be done
* There is no data that shows that the use of XCCLs for screening finds
ore breast cancers!

MAMMOGR{PHY
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Mammography Saves Lives!

But it is up to you.......

Even the best radiologist, in the best breast center cannot
diagnose a cancer that is not included on the image.

MAMMOGR{PHY
EDUCATORS
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The Importance of Mammography Positioning on Imaging Quality
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