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Learning Objectives

* Understand the importance of communication between pathologists
and radiologists in evaluating breast specimens obtained with image
guidance

e Recognize the importance of radiographic information (including
reviewing specimen radiographs) in ensuring optimal pathologic
evaluation

* Correlate the histopathologic findings with imaging and clinical

findings, in regards to calcifications, masses, densities, architectural
distortions and enhancing lesions


Presenter
Presentation Notes
Outline for presentation: 
●  Review relevant anatomy/anatomical landmarks using mammography 
●  Case presentations: Describe the ​location, size, shape, margin, density ​of mass, ​features and distribution ​of calcifications,​ location of ​radioseed and surgical clips, and ​location and type​ of biopsy clip on mammogram and/or specimen radiograph 
●  Specimen types: mastectomy, lumpectomy 



Breast anatomy

1. Intercostal muscle
2. Pectoralis

3. Glandular tissue (lobules)
4. Nipple

5. Areola

6. Lactiferous ducts
7. Subcutaneous fat

8. Skin

9. Retromammary fat

10. Suspensory or Cooper’s ligaments




Mammographic appearance
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Brief intro on mammography

X-ray
machine

compression
plates

breast



Presenter
Presentation Notes
In mammography, breast is compressed during imaging to
Decrease breast thickness  less overlapping of structures
Reduce radiation


Standard mammographic views
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Standard mammographic views
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Abbreviated overview on BIRADS

* Breast Imaging and Reporting Data System (BIRADS)

A lexicon for standardizing mammography reports
e Also BIRADS for ultrasound, MRI reporting...


Presenter
Presentation Notes
In radiology, we adhere closely to the BIRADS for describing imaging findings, which is a lexicon developed for standardizing mammography reports


Mammographic masses

e Mass =

* 3-dimensional and occupies space
* Seen on two different mammographic projections
e Convex borders
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Mammographic masses

* Margins

Circumscribed Microlobulated Obscured Indistinct Spiculated
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Mammographic masses

* Density

Fat-containing Low density Equal density High density



Presenter
Presentation Notes
Density of a mass is related to normal fibroglandular tissue.
�High density is associated with malignancy.�It is extremely rare for breast cancer to be low density.



Mammographic calcifications

o TypicaIIy _Skin | _\ia.sc_ular Large rod-like Round | i
benign ' N 1 %

Coarse or
"popcorn-like”

Large, irregular



Mammographic calcifications

* Suspicious

Coarse Fine linear or fine-
Amorphous Fine pleomorphic heterogeneous linear branching

Too small or <0.5mm > 0.5 mm
hazy to tell Vary in shape and size

details Dot-dash appearance



Mammographic calcifications

e Distribution

Segmental

Usually
benign

More
suspicious



Architectural distortion

* Linear spiculations radiating from a common point, with no visible mass
* Due to focal breast tissue disruption

* DDx: malignancy vs. scar



Presenter
Presentation Notes
Concave margins


Seen in one Seen in two
projection projections

Asymmetry Focal Asymmetry

Global Asymmetry

Developing Asymmetry

* Focal asymmetry = Involving less than one quadrant, seen on two views
* Global asymmetry = involving the majority of one breast only (more than one quadrant)

* Developing asymmetry = focal asymmetry that is new or increasing in size

* Suspicious for malignancy



BIRADS assessment categories

* 0: need additional imaging (only for screening mammo)
* 1: negative (normal breast)
* 2: benign (no follow-up needed)

* 3: probably benign (<2% risk of malignancy)

e Short term follow-up

* 4: suspicious (2-95% risk of malignancy)
* 4A —|ow suspicion (2-10%)
* 4B — moderate suspicion (10-50%) S biopsy
e 4C - high suspicion (50-95%)

* 5: highly suggestive of malignancy (>95% risk) _

* 6: known biopsy-proven malignancy



Case 1

Questioned right breast calcifications on recent screening mammogram.


Presenter
Presentation Notes
ILC diagnosed at outside hospital (small cylinder in the outer breast middle depth). MRI showed extensive suspicious findings. Two subsequent MR biopsies at anterior and posterior aspects were benign/classical LCIS (larger cylinder and barbell). Seed loc for ILC denoted by smaller cylinder clip. Surg specimen showed mass, calcs, seed on imaging and negative margins on path 



Targeted ultrasound

e g e ]

Heterogeneous calcs + irregular mass

BIRADS 4C suspicious (high suspicion)

Recommend ultrasound-guided core bigp: = = = |
 Path =invasive lobular carcinoma " = T IGHT9:00 N + 10-11GM RADIAL



Presenter
Presentation Notes
Grouped fine pleomorphic to heterogeneous calcifications associated with an irregular-shaped mass (spiculated / indistinct margins, equal density). 

US --- an irregular, anti-parallel, hypoechoic mass with a few visible associated microcalcifications and an echogenic halo. 

Subsequent core biopsy revealed invasive lobular carcinoma. 


Radioactive seed
localization for
surgical guidance

Target = marker clip placed after
biopsy (small cylindrical clip)

The other two clips are from
benign biopsies (larger cylindrical
clip, barbell-shaped clip)



Presenter
Presentation Notes
The patient underwent interval neoadjuvant chemotherapy and now presents for localization prior to surgery. 
 
Target is the smaller, more lateral cylindrical clip and adjacent residual calcifications.  
 
Please note that there are 2 additional clips in the right breast 
from prior benign MR guided core biopsies performed 8/28/2017: 
1. Larger cylindrical clip in the slightly outer slightly lower quadrant at anterior depth. 
2. Barbell-shaped clip in the slightly outer slightly lower quadrant at posterior depth. 


Biopsy marker clips
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Biopsy marker clips
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Mammographic
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Radioactive seed |localization for
surgical guidance


Presenter
Presentation Notes
I-125 seed


L - Lateral - £t

Target: Smaller cylinder clip and
residual calcifications
Number of Radioseeds: 1

Nipple e

Medal =

inferior


Presenter
Presentation Notes
Post-seed placement mammo to confirm location


Lumpectomy
surgical specimen

radiograph (PACS**)

7 "

**with compression



Presenter
Presentation Notes
Patient underwent lumpectomy

Specimen radiograph in PACS showed 1 radioseed associated with a cylinder shaped biopsy clip, adjacent to an irregular mass in specimen with spiculated margin + a few calcifications


Specimen
radiograph (path)

A specimen radiograph is
obtained and archived in
Pathology which shows a
cylinder-shaped biopsy clip
associated with a mass and
confirms removal of the
radioactive seed.



Presenter
Presentation Notes
A paperclip is placed by the pathology resident after s/he removes radioseed in the frozen section room to mark the location.


Pathology report

* RIGHT BREAST, SEED LUMPECTOMY AND SENTINEL LYMPH NODE:
* INVASIVE LOBULAR CARCINOMA, well differentiated (1.0 cm)
* No LVI

LOBULAR CARCINOMA IN SITU

Negative sentinel lymph node

Negative margins

Residual cellularity 5% in 1.2 x 1.0 cm tumor bed

RCB-I

AJCC ypT1lb NO(sn)

ER+, PR-, HER2 FISH +


Presenter
Presentation Notes
1/10/2018 right breast seed lumpectomy and sentinel node

A. SPECIMEN LABELED "SENTINEL LYMPH NODE #1" (INCLUDING FSA):�  Please see part B���B. SPECIMEN LABELED "RIGHT BREAST SEED LUMPECTOMY" AND SENTINEL NODE #1 (TWO�SPECIMENS, PARTS A & B):��SUMMARY DIAGNOSIS: INVASIVE LOBULAR CARCINOMA AND LOBULAR CARCINOMA IN SITU AND�NEGATIVE LYMPH NODE

The patient is a 60 year old woman who was diagnosed with right breast invasive�lobular carcinoma and LCIS presenting as calcifications on screening�mammography.  A diagnostic mammogram and ultrasound on July 26, 2017 confirmed�the presence of a suspicious 1.1 cm mass. Stereotactic core biopsy revealed�Grade 2 invasive lobular carcinoma that was ER positive/PR positive/HER2+2 by�IHC and positive by FISH with ratio of 2.47 and average HER-2 gene copy number�of 7.4.  A breast MRI on August 4, 2017 showed an area of non-mass enhancement�measuring up to 10.3 cm. The patient underwent a biopsy anteriorly and�posteriorly with benign findings. In September 2017 she started weekly�paclitaxel, pertuzumab, and trastuzumab, and completed 4 cycles of neoadjuvant�therapy.��On pathologic examination of the specimen there was an ill-defined, 1.2 x 1.0 x�0.8 cm tumor bed associated with a biopsy clip and radioactive seed.�Histologically, there was residual invasive carcinoma. Residual cellularity in�the tumor bed (1.2 x 1.0cm) is approximately 5%. No treatment effect is seen in�lymph node tissue.��Residual Cancer Burden is estimated at 1.264 (RCB-I)��
CLINICAL DATA:�History: Malignant neoplasm of lower outer quadrant of right breast of female,�estrogen receptor positive�Operation: Lumpectomy breast with radioactive seed localization and biopsy�sentinel lymph node�Operative Findings: None given�Clinical Diagnosis: None given��TISSUE SUBMITTED:�A. Sentinel lymph node #1�B. right breast seed lumpectomy�short stitch superior long stitch lateral��Part A, labeled "SENTINEL LYMPH NODE #1", consists of an unoriented yellow-red�soft tissue fragment (1.4 x 1.1 x 0.8 cm) consisting of 1 tan-red lymph node�(1.2 x 1.0 x 0.8 cm). The specimen is bisected and entirely submitted for�frozen section analysis as FSA. The FSA remnant is entirely submitted. A�separate cassette is received from the frozen section room labeled "nonfrozen."�The "nonfrozen" remnant is entirely submitted.��A1: FSA remnant, 2 fragments, ESS.�A2: Nonfrozen remnant, 1 fragment, ESS.��Part B, labeled "RIGHT BREAST SEED LUMPECTOMY�SHORT STITCH SUPERIOR LONG STITCH�LATERAL", consists of consists of a lumpectomy specimen (9.2 cm superior to�inferior, 2.0 cm anterior to posterior, 7.1 cm medial to lateral), with a long�stitch indicating lateral and a short stitch indicating superior, per surgeon.�The specimen radiograph is reviewed in Centricity prior to processing that�reveals one radioseed associated with a cylinder shaped biopsy clip.  The�specimen is inked per pathology protocol for the evaluation of margins:�posterior/black; anterior/blue; superior/red; inferior/green; lateral/yellow;�medial/orange.



Case 2

Questioned left breast mass on recent screening mammogram.



pot compression views



Presenter
Presentation Notes
Additional views show persistence of subareolar masses. 


@pot compression views

fﬁ..

BIRADS 5 (highly suggestive of malignancy, >95% risk)

Recommend ultrasound-guided core biopsy 3.0~
o d iy o

e Vo
Path = invasive ductal carcinoma



Presenter
Presentation Notes
Targeted ultrasound showed two irregular masses with indistinct margin in the lower breast, at 6:00, 2 cm from the nipple. 

Left Breast:  Category 5. 
At least 2 solid masses in the lower left subareolar area. The larger measuring 1.1 cm in greatest dimension.  
Recommendation:  Left ultrasound guided core biopsy at this time. 




Needle

Ultrasound-guided
seed localization

LEFT 6:60 N + 1-2 cm Trans

Deployed seed

LEFT 6:00 N + 1-2 cm Trans Post SEED
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Presentation Notes
Pre-loaded needle containing an I-125 localizing radioseed 


=

mammograms

re g 1
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@ nipple

@ nipple

Target: Dominant 1.2cm mass with
a ribbon clip. Adjacent smaller
mass will be taken out in a single
specimen

Number of Radioseeds: 1

LS/EK

medial

inferior


Presenter
Presentation Notes
The target is dominant 1.2 cm irregular mass with a ribbon shaped clip.  
Total number of implanted radioseeds:  1. 

Adjacent 9 mm irregular mass in the same location will be excised in a single specimen along with the dominant 1.2 cm mass. 


=
Specimen
radiograph (PACS)

Dominant mass
(biopsy-proven IDC)

Adjacent mass

Target =12mm mass and Ribbon clip and
immediately adjacent 9mm mass '


Presenter
Presentation Notes
Lumpectomy specimen

Radioactive seed and ribbon clip associated with an irregular mass and a few calcs

Smaller second mass immediately adjacent


Specimen
radiograph (pat

Shows a ribbon-shaped
biopsy clip associated with
a dominant solid mass and
confirms removal of the
radioactive seed.

**ribbon clip was present in
specimen though obscured by
the paperclip



Presenter
Presentation Notes
The specimen radiograph is reviewed in Centricity prior to processing�that reveals calcifications associated with a radioactive seed, which is�removed in the frozen section room, and a ribbon shaped biopsy clip.  The�specimen is serially sectioned to reveal an irregular, white-tan firm fibrous�lesion associated with a biopsy clip (0.9 x 0.9 x 0.8 cm-Lesion #1), and a�second, white-tan lesion with more regular borders (1.2 x 0.9 x 0.8 cm-Lesion�#2) located 0.1 cm from Lesion #1.  The remainder of the breast parenchyma�consists of grossly unremarkable adipose (60%) and fibrous (40%) tissue.��



Pathology report

e INVASIVE DUCTAL CARCINOMA, moderately differentiated (0.9 cm)
* No LVI

* DUCTAL CARCINOMA IN SITU, solid and cribriform types
(intermediate nuclear grade) present in 5 of 6 blocks

* Negative margins
* Core biopsy site
* Negative sentinel lymph nodes



Case 3

Left breast DCIS diagnosed at outside hospital. Here for second opinion.


Presenter
Presentation Notes
Left DCIS was excised with seed bracketing (bowtie clip) and left ADH with wire loc (ADH). Right  ADH (T clip)  with seed loc was upgraded to DCIS on surg path. Initial surgery failed to retrieve T clip from right breast. Diagnostic mammogram confirmed clip in the right posterior breast. Seed loc was repeated and subsequent surg specimen showed T clip. 


Are we done?

Bowtie clip surrounded by fine linear branching
pleomorphic calcs, in keeping with biopsy-proven DCIS

Density = postprocedural hematoma



Presenter
Presentation Notes
Left Breast:   
 
1. A bow tie shaped biopsy clip is seen in the lower outer quadrant surrounded by a fine linear branching pleomorphic 
calcifications in keeping with known biopsy-proven DCIS. The extent is approximately 4-5 cm in AP dimension. 

***density at site of bowtie clip is postprocedural hematoma***


g .-__j;
T

~ Superior to the biopsy site,
- group of amorphous /
~ pleomorphic calcs

.. .| BIRADS 4B suspicious
8 (moderate suspicion)

| Biopsy recommended
Path = atypical ductal

hyperplasia (ADH) for which
excision was recommended


Presenter
Presentation Notes
2. Approximately 4.2 cm above the biopsy-proven DCIS in the left 3:00 far laterally, magnification views demonstrate fine linear branching and pleomorphic calcifications involving area measuring approximately 13 mm. 

BIRADS 4B Suspicious (moderate suspicion). 
Group of amorphous/pleomorphic calcifications 3:00 far laterally. 



\ becallzatlon planning
_y 2 fo §urg|cal excision

‘ I)lx

Wire localization
using a lateral
approach -SR/EK

Two Radioseeds to be
placed at the anterior
and posterior margins o
f the calcs

-SR/EK
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Presentation Notes
Plan for two seeds bracketing the DCIS (bowtie clip)

Wire localization of ADH (cylinder clip)


Specimen radiographs (PACS)

Lumpectomy site 2 (inferior)
A o .

Left breast

| LUmpectomy site 1 (superior)




(superior)

Specimen
radiograph (path)

Left 2:00,
cylinder clip,
wire loc




Specimen Lumpectomy s rior)
radiograph (path)

Left 5:00,
bowtie clip,
bracketed seed loc

Shows a bowtie-shaped
biopsy clip associated with
a dominant solid mass and
confirms removal of the
radioactive seeds.



Presenter
Presentation Notes
??calcifications


Speci men Lumpectomy site 2 (inferior)
radiograph (path)

Left 5:00,
bowtie clip
in cassette




Punctate calcs (BIRADS 4A)
—> Stereotactic core biopsy with placement
of T-shaped clip

Path = ADH

Radioseed localization for excisional biopsy


Presenter
Presentation Notes
Same patient – Right breast 

Upon review of the right breast, a small group of punctate calcifications in a linear distribution over 5 mm was evaluated with additional magnification views. 
 
This was deemed BIRADS 4A suspicious (low suspicion) in the setting of contralateral DCIS. Biopsy was recommended and showed ADH. 

Patient therefore also underwent seed loc of the RIGHT breast targeting a T-shaped clip at prior biopsy site, for surgical excisional biopsy.


Specimen radiograph (PACS)

Right breast


Presenter
Presentation Notes
Surgical excision of one radioseed from the right breast. The targeted T-shaped clip is not identified in the surgical specimens. 


Specimen
radiograph (path)

Right,
T clip, seed loc,
no clip in specimen

Shows calcifications, confirms
removal of the radioactive seed,
and demonstrates no biopsy clip
present in the specimen, in
agreement with the post-operative
radiograph reviewed in Centricity.

Final path = DCIS with positive margins




superior

Radioseed localization
to T-shaped clip prior
to re-excision

Medi Righ_t breast,-‘CC |

Inferior


Presenter
Presentation Notes
Patient then underwent repeat imaging for localization of the T-shaped clip prior to reexcision.  Clip found to be far posterior breast. Localized with 1 radioseed which was placed 1 cm inferior to the clip. 



Specimen radiograph PACSI;;?_M_

| g



Presenter
Presentation Notes
Imaging of the surgical specimen demonstrates T-shaped clip and the radioseed. 


Pathology report

* LEFT BREAST 5:00, SEED LOCALIZED EXCISION:

 DUCTAL CARCINOMA IN SITU, solid tyEe (intermediate nuclear grade), with comedo
necrosis and calcifications (7 of 9 blocks)

* Atypical lobular hyperplasia
* Biopsy site changes are present

* LEFT BREAST 2:00, WIRE LOCALIZED EXCISION:

 Atypical ductal hyperplasia associated with calcifications
* Biopsy site changes are present

* RIGHT BREAST 10:00, SEED LOCALIZED EXCISION:

« DUCTAL CARCINOMA IN SITU, clinging type (intermediate to high nuclear grade),
with necrosis and without calcifications (3 of 14 blocks)

* In situ carcinoma is <0.1 cm from the anterior margin and >0.2 cm from all other
margins

* Biopsy site changes are not present



Summary approach to specimen radiograph

* Check pre-op imaging for targeted lesion +/- clips/seeds
* Mass, calcs, architectural distortion, MRl enhancement

* Check compressed specimen radiograph in PACS

* Obtain specimen radiograph



Summary approach to specimen radiograph

* Gross description of specimen radiograph

e Target is present? Important for billing to include
* Mass =2 shape, density (1)Whether radiograph was

* Calcs =2 distribution, appearance taken in path lab

* Clip > shape (2)Pathologist interpretation

- Radioseed = removed in Frozen Section Room?  (3)Radiology interpretation

* Section specimen
 Document which cassettes contain the biopsy clip (if present)

* When possible, section specimen that contain multiple clips so that only one
clip goes in each cassette


Presenter
Presentation Notes
As a side note -- it is important for Pathology billing to document in the gross description (1) whether a radiograph was taken in the pathology lab, and (2) what the pathologist’s interpretation of the image is, or better, if the radiologist has given an interpretation of the compression specimen radiograph, this should also be incorporated.  
 
Pathology residents can contact the grossing room PAs, senior residents, or the breast service for grossing templates and advice on how to describe specimen radiographs.
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