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The Case for
Structure and
Standardization




Pathology is Continuously Evolving

F Wlf Wlf WI( W|f

Digital and
computational
pathology

Autopsy as a : Immuno- Molecular
research tool Microscopy histochemistry | diagnostics

since 2010

=
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N N

Kiehl, TR. (2022). Digital and Computational Pathology: A Specialty
Reimagined. In: Ehsani, S., Glauner, P., Plugmann, P., Thieringer, F.M. (eds)
The Future Circle of Healthcare. Future of Business and Finance. Springer,
Cham. Creative Commons Attribution 4.0 International License
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The Gross Exam Matters More Than Ever

Specimen
Information
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Information Needs Structure

Low anterior resection A

Received in formalin, labeled with the patient’'s name, MRN, and “low anterior resection”
is a previously opened, low anterior resection (20.5 cm in length x 6.1-10.0 cm in
circumference) with two stapled margins. The specimen has been resected 6 cm
beneath the peritoneal reflection, which is involved in the prior cut. The proximal portion
of the specimen has been resected with a mesocolonic pedicle that measures up to 5
cm in length. Distally, the mesorectal envelope is complete. The serosa is pink and
glistening. The radial margin is inked black.

On opening, there is a 3.0 X 2.5 x 1.0 cm stellate firm white mass in the rectum, which
straddles the anterior peritoneal reflection. The mass abuts the muscularis propria and
has a homogeneous cut surface. The mass involves 35% of the colon circumference,
without stricture. The mass is located 4.0 cm from the radial margin, 4.5 cm from the
distal margin, and >5.0 cm from the proximal and mesenteric margins.

Diverticula are present in the proximal colon, without perforation or abscess. The
remaining colon mucosa is pink with a normal folding pattern and sectioning shows a
bowel wall thickness averaging 0.5 cm.

Multiple lymph node candidates (0.2 — 1.2 cm in greatest dimension) are dissected from
the pericolonic adipose tissue. Sectioning through the lymph nodes shows 2 grossly
positive lymph nodes, with nodal tumor size ranging from 0.5 — 0.8 cm. Each node has
a firm, white cut surface and no evidence of extranodal extension. A gross photograph
is taken.
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Low anterior resection B

Submitted in formalin in one container for gross and microscopic examination, labeled
with the patient's name, MRN, and “low anterior resection” is a low anterior resection
(20.5 cm in length x 6.1-10.0 cm in circumference). The specimen has been resected 6
cm beneath the peritoneal reflection. The proximal portion of the specimen has been
resected with a mesocolonic pedicle that measures up to 5 cm in length. Distally, the
mesorectal envelope is complete. The bowel margins are received stapled but the
bowel is previously opened. The serosa is pink and glistening.

Opening the specimen reveals a 3.0 x 2.5 x 1.0 cm stellate firm white tumor that
involves 35% of the colon circumference, without stricture. [The circumferential margin is
inked black. The tumor is located 4.5 cm from the distal margin, and >5.0 cm from the
proximal and mesenteric margins. Sectioning through the tumor shows a homogeneous
cut surface which abuts the muscularis propria. The tumor is 4.0 cm from the
circumferential margin.

The remaining colon mucosa is pink with a normal folding pattern and sectioning shows
a bowel wall thickness averaging 0.5 cm and multiple intact diverticula.

Multiple lymph node candidates (0.2 — 1.2 cm in greatest dimension) are dissected from
the pericolonic adipose tissue. Sectioning through the lymph nodes shows 2 grossly
positive lymph nodes, ranging from 0.5 — 0.8 cm, each with a firm, white cut surface and
no evidence of extranodal extension. A gross photograph is taken.



Information Needs Structure

Low anterior resection A

Received in formalin, labeled with the patient’'s name, MRN, and “low anterior resection”

is g previously opened, low anterior resection (20.5 cm in length x 6.1-10.0 cm in
circumference) with|two stapled margins.| The specimen has been resected 6 cm

beneath the peritoneal reflection, \which is involved in

the prior cut.

The proximal portion

of the specimen has been resected with a mesocolonic pedicle that measures up to 5
cm in length. Distally, the mesorectal envelope is complete. The serosa is pink and

glistening. The|radial margin is inked black.

On opening, there is a 3.0 x 2.5 x 1.0 cm stellate firm

white mass in

the rectum, which

straddles the anterior peritoneal reflection.| The mass abuts the muscularis propria and

has a homogeneous cut surface. The mass involves 35% of the colon circumference,

without stricture. The mass is located 4.0 cm from the

radial margin,

4.5 cm from the

distal margin, and >5.0 cm from the proximal and mesenteric margins.

Diverticula are present in the proximal colon, without perforation or abscess.|The

remaining colon mucosa is pink with a normal folding pattern and sectioning shows a

bowel wall thickness averaging 0.5 cm.

Multiple lymph node candidates (0.2 — 1.2 cm in greatest dimension) are dissected from

the pericolonic adipose tissue. Sectioning through the lymph nodes shows 2 grossly

positive lymph nodes, with nodal tumor size ranging from 0.5 — 0.8 cm.|Each node has

a firm, white cut surface and no evidence of extranodal extension. A gross photograph

is taken.

AMERICAN ASSOCIATION OF

| |l| Pathologists’
| Assista mts

Low anterior resection B

Submitted in formalin in one container for gross and microscopic examination| labeled

with the patient's name, MRN, and “low anterior resection” is a low anterior resection
(20.5 cm in length x 6.1-10.0 cm in circumference). The specimen has been resected 6
cm beneath the peritoneal reflection. The proximal portion of the specimen has been

resected with a mesocolonic pedicle that measures up to 5 cm in length. Distally, the

mesorectal envelope is complete. | The bowel margins are received stapled but the

bowel is previously opened. The serosa is pink and glistening.

Opening the specimen reveals a 3.0 x 2.5 x 1.0 cm stellate firm white tumor that
involves 35% of the colon circumference, without stricture. The|circumferential margin is
inked black. The tumor is located 4.5 cm from the distal margin, and >5.0 cm from the
proximal and mesenteric margins. Sectioning through the tumor shows a homogeneous

ich abuts the muscularis propria. The tumor is 4.0 cm from the
circumferential margin.

The remaining colon mucosa is pink with a normal folding pattern and sectioning shows
a bowel wall thickness averaging 0.5 cm and multiple intact diverticula.

Multiple lymph node candidates (0.2 — 1.2 cm in greatest dimension) are dissected from
the pericolonic adipose tissue. Sectioning through the lymph nodes shows 2 grossly

positive lymph nodes, ranging from 0.5 — 0.8 cm, |each with a firm, white cut surface and

no evidence of extranodal extension. A gross photograph is taken.



The Cost of Narrative

Narrative
Human-readable v
Standardized
Searchable
Reusable
Interoperable

Analytics

X X X X X &

Al-ready
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The Evolution of Documentation

‘Structu red

‘Synoptic

O .
Narrative
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Synoptic Reports Improve Consistency

SPECIMEN IADDITIONAL FINDINGS
Specimen Labeling: Rectosigmoid colon +Macroscopic Appearance of Uninvolved Tissue: Proximal diverticula without perforation or abscess
Specimen Type: Low anterior resection
Fixation Status: Formalin (10% NBF) REGIONAL LYMPH NODES
Specimen Orientation: Based on anatomy Macroscopic Lymph Node Assessment: Lymph node(s) present
Specimen Integrity: Received previously opened Number of Possible Lymph Node(s) Identified: 19
Macroscopic Evaluation of Mesorectum (required for rectal cancers): Complete +Location(s) of Possible Lymph Node(s): Pericolic

Mesorectum present 6 cm below peritoneal reflection, and was received partially cut, but otherwise Size of Lymph Node(s): 0.2 to 1.2 cm in greatest dimension

appears complete Macroscopic Tumor Involvement of Sectioned Lymph Node(s): Possible tumor identified in
Ink Key: Radial margin: black sectioned lymph node(s)

Number of Sectioned Lymph Node(s) with Possible Tumor: 2

Specimen Component Dimensions Appearance of Sectioned Lymph Node(s) with Possible Tumor: Firm, pink-white
Rectosigmoid colon: 20.5 cm in length, ranging from 6.1 to 10.0 cm in circumference +Size of Largest Nodal Tumor Deposit: 0.8 cm

+Greatest Dimension of Largest Lymph Node with Macroscopic Tumor: 1.2 cm

MACROSCOPIC TUMOR +Macroscopic Extranodal Extension (ENE): Not macroscopically identified

Refers to macroscopically suspicious lesion(s), pending microscopic confirmation
Macroscopic Tumor: Present
Number of Tumors: 1
Macroscopic Tumor Characteristics
Macroscopic Tumor Size in Centimeters (cm): 3.0 x 2.5x 1.0 cm
Macroscopic Tumor Site(s): Rectosigmoid
Rectal Tumor Location: Straddles the anterior peritoneal reflection
Macroscopic Appearance of Tumor: Ulcerated, endophytic, pink, well-circumscribed, firm
Macroscopic Tumor Perforation: Not identified
Macroscopic Extent of Tumor: Tumor macroscopically abuts the muscularis propria

MACROSCOPIC SUPPLEMENTAL INFORMATION

+Blocks Optimized for Ancillary Testing: A4-A5

+Cold Ischemia Time (primary resection specimen): Less than or equal to 1 hour
+Fixation Time: Less than 6 hours

+Time Specimen Removed from Body: 1:30 pm

+Time Intact Specimen Placed in Formalin: N/A

+Time Sliced / Sectioned Specimen Placed in Formalin: 1:35 pm

Clinician requested expedited processing

MACROSCOPIC MARGIN ASSESSMENT Supplemental Analytical Resources: Specimen photograph(s)
Margin(s) Involved by Macroscopic Tumor: No macroscopic margin involvement
Macroscopic Distance of Uninvolved Margin(s) from Tumor: CASSETTE SUMMARY

Distal margin: 4.5 cm L

Radial (circumferential) margin: 4.0 cm
Mesenteric and proximal margins are greater than 5.0 cm



Structured Data Changes What's Possible

Information exists

Information is

organized

Information

becomes

usable data

v

disrupted 5.0 cm yellow  tumor hemorrhage
» intact cystic mass 8.2 cm clear fluid
ill-defined white 25cm  lesion at posterior margin
1.5 cm stellate rubbery white scar
ulcerated 3.0 cm pink firm mass
Size Border Color Integrity Lesion Margin Involvement Other
4] yellow disrupted tumor hemorrhage
8.2 intact cystic mass clear fluid
2.2 ill-defined  white lesion posterior
1.5 stellate white scar rubbery
3 firm pink mass ulcerated
Size |*| Border|*| Colol~| Integrity ~ Lesion || Margin Involvemen - Other |~
] yellow disrupted tumor hemorrhage
8.2 intact cystic mass clear fluid
2.9 ill-defined  white lesion posterior
1.5 stellate white scar rubbery
3 firm pink mass ulcerated
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From Documentation to Data

Narrative Synoptic Structured
Human-readable v v v
Standardized O v v
Searchable X _imitec v
Reusable X _imited v
nteroperable X _imited v
Analytics X Limited v
Al-ready X Limited v
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How Much Variation Exists?

7 I

Sampling A | Sampling C

Sampling B

Some variation is insignificant. Some may have clinical implications.
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Block Submission Survey: Key Findings

Where Practice Already Aligns

v'"Complete submission of AH/EIN —Neoadjuvant specimen sampling
endometrium (97%) * Breast & lung

v'SEE-FIM for BRCA patients (93%)
v'"Neoadjuvant scar sampling

* Esophagus (94%)

* Colorectal (85%)
v All lymph nodes in colon cancer (88%)

v'Pediatric tumor necrosis reporting (83—
92%)

Where Standardization Could Help

—Prostate and bladder sampling
—Bone tumor mapping

—Ground-glass lung nodule sampling
—Borderline ovarian tumor sampling
—Thyroid nodule sampling
—Pancreaticoduodenectomy sectioning
—Management of cold ischemia time
—General sampling strategies
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Block Submission for Breast Specimens

Mmlidonotgrossthis HW1 M2-5 H6-9 MN10-12 N13-15 NE16-18 N195-21 ME22+ MEAs many as it takes to entirely submit

Breast, mastectomy (invasive, multiple tumors)

Breast, mastectomy (invasive, single tumor)

Breast, mastectomy (DCIS/LCIS)

Breast, lumpectomy (invasive)

Breast, lumpectomy (DCIS/LCIS)

Breast, lumpectomy (ADH)

Breast, lumpectomy (Papilloma)

Breast, lumpectomy (Fibroadenoma)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



From Variation to Standardization

Turning variability into consistent, evidence-based practice

W;I;I(e)v.;r?ation VARIATION Different ways of capturing
in practice Many approaches, information lead to inconsistent
different details documentation.
@
& PAA
EVIDENCE Research and guidelines
What does the literature help us understand what
a PA B support? impacts patient care.
& PAC -~~~ e = GUIDANCE Focus on the information
. Wit o= Identify the elements with the greatest value.
that matter
® A
& PAD -—~(__.7 / STANDARDIZATION A consistent foundation
<O’ Censistant care of core data elements
information we can rely on.

[ (CJ') The goal is not to eliminate variation. It is to reduce unnecessary variation. ]

Graphic created with ChatGPT (OpenAl), 2026.
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New Block Allocation Key

Tumor

o Macroscopic Tumor ldentified
= Entirely submit the largest tumor nodule with associated extraprostatic tissue and

margins, plus the apical, bladder neck, and seminal vesicle sections (described

elsewhere).

« Alternatively, for larger tumors or per institutional protocol, submit 1
section per cm of greatest tumor dimension.
= Sample smaller nodules if:
+ Biopsy findings (if available) show a higher Gleason pattern in an area
not occupied by the dominant nodule.
« MRI findings (if available) are discordant with biopsy findings and gross

findings.

» Smaller nodules show areas of extraprostaticextension. seminal vesical
involvement, or margin involvement.
= Submit representative uninvolved prostate parenchyma with preference given to
nodular areas at the periphery of the prostate.
o Without Macroscopic Tumor
=  Method 1, complete submission of margins (Figure 2): Sequentially submit
alternating slices entirely, starting at the slice adjacent to the apical margin, AND
submit the entire margin of the remaining slices as 3 mm strips.”
« [his is the recommended approach when tumor i1s not seen or less than

Radical Prostatectom .
y _»| *Apical

e Bladder neck

Entirely submit '\

Vasa deferentia
(optional)

Entirely submit En face >
N

! Prostate surgical

o

Perpendicular, slice in
parasagittal plane /)

y

//Perpendicular (extent of margin \\

>  submission depends on whether

\ macroscopic tumor is present /
Y p JJ p ) ' 4

With macroscopic
tumor

Prostate

// Entirely submit largest tumor nodule with \\
»| @

For larger tumors or per institutional protocol, submit

[ associated extraprostatic tissue and prostate marginy
1 section/cm of greatest dimension

\

/ Sample if: \\
« Biopsy findings show a higher Gleason pattern

-

Are there smaller
nodules?

/ in an area not occupied by the dominnant nodule
» MRI findings are discordant with |
biopsy findings and gross findings |
\ e« Smaller nodules show areas of extraprostatic /

Yes

G

\ extension, seminal vesicle involvement,
\\ or margin involvement

Entire left bladder neck margin, perpendicular:

submission of

. ) ] J
the entire prostate is submitted. |
o [t is likely that the margin nms will fit in 1 cassette per slice. This . / Submitwit preference gen o »
method ensures all extraprostafic extension and posifive margins l U”'fx’r'e"ﬁfh%’:tate nodular areas at the periphery of the |
are Capfﬂr‘ed 11 \ prostate 4
=  Method 2, partial submission: entire posterior, representative antenor (Figure 2):
Sequentially submit the entire posterior half and a representative section of mid Sequertaliysubmitaitamating
anterior from each side.” Complete /' slices entirely, starting at the slice \
| submission of adjacent to the apical margin PLUS
margins \_margin of the remaining slices as /'
3 mm strips
Radical Prostatectomy (without macroscopic tumor, method 2, partial submission of margins) ( Method 1 - S
Entire right apical margin, perpendicular:
Entire left apical margin, perpendicular: Without
Entire posterior prostate from apex to base: macroscopic tumor
Left mid anterior prostate (insert slice #); . . . : '
AMERICAN ASSOCIATION OF Right mid anterior prostate (insert slice #). Method 2 ) : /" Entirely submit posterior half, "\
I ° ® . . . i . sequentially including all posterolateral)
I Pat h o I og I sts, Entire right bladder neck margin, perpendicular: Partial \\margm from base near SV insertion

|II'Assistamts

Right vas deferens margin, shave, and right seminal vesicle base:
Left vas deferens margin, shave, and left seminal vesicle base:

margins

,/ Representative section at mid-IeveI\'

\ from each side /




Preserving Professional Judgment

Standardize the framework.
Not the thinking.

et
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From Guidelines to
Workflow



Evolution of the Grossing Guidelines

AAPA and
CAP Grossing
First Edition Third Edition Jorrt Meoting 4" Edition
Released Released (March) Launch (April)
2018 2023 2024 2026

2017 2021-2023 2024 2025
- Grossin Third First 4th
Second Edition ST Edition Eopo
Released Editorial Board Updates Protocol

Formation; added )

to ASCP exam Released Published

reading list (March)



Electronic Protocols: the next evolution

* Evidence-based e Guidance and e Gross exam data
and -informed data capture into for downstream
guidance the workflow use

 Consistent data e\ NVork across
capture vendor systems
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Translating Content To Workflow

CURRENT PROTOCOLS ELECTRONIC PROTOCOL
Human-readable guidance Structured workflow

Discrete questions Standardized terms Workflow guidance Structured data
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Designing for the Bench

* Flows with e Decision guidance o Efficient return e Defaults for
grossing process e Sampling from interruptions common
e |ogic filters recommendations e Hands-free Specimens
questions e Ensure all navigation e Customizable for
e Required vs. required e Auto-advance outliers
optional iInformation is e Easy editing and * Preserves
presentin gross proofing orofessional
e Highlight updates e Flags missing judgment
Information
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The Vision: One Protocol, Different Needs

Pathologists’
Assistants

Structured :
HEEES

gross data

Pathologists,
Clinicians
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The Vision: Better Information for Pathologists

SPECIMEN
Specimen Labeling: Rectosigmoid colon
Specimen Type: Low anterior resection
Fixation Status: Formalin (10% NBF)
Specimen Orientation: Based on anatomy
o Specimen Integrity: Received previously opened
C O n S I St e n t Macroscopic Evaluation of Mesorectum (required for rectal cancers): Complete
Mesorectum present 6 cm below peritoneal reflection, and was received partially cut, but otherwise

appears complete
J Ink Key: Radial margin: black

) Specimen Component Dimensions
Rectosigmoid colon: 20.5 cm in length, ranging from 6.1 to 10.0 cm in circumference

C O n n e Ct e d MACROSCOPIC TUMOR

Refers to macroscopically suspicious lesion(s), pending microscopic confirmation

) Macroscopic Tumor: Present
Number of Tumors: 1
\ Macroscopic Tumor Characteristics

Macroscopic Tumor Size in Centimeters (cm): 3.0 x2.5x 1.0 cm

I t l l : t Macroscopic Tumor Site(s): Rectosigmoid
n e I ge n Rectal Tumor Location: Straddles the anterior peritoneal reflection
Macroscopic Appearance of Tumor: Ulcerated, endophytic, pink, well-circumscribed, firm

Y, Macroscopic Tumor Perforation: Not identified
Macroscopic Extent of Tumor: Tumor macroscopically abuts the muscularis propria

MACROSCOPIC MARGIN ASSESSMENT
Margin(s) Involved by Macroscopic Tumor: No macroscopic margin involvement

1, AMERICAN ASSOCIATION OF Macroscopic Distance of Uninvolved Margin(s) from Tumor:
| Il! Pathologists’ Dl a4 e o
; adial (circumferential) margin: 4.0 cm
' ' i ASSBta nts Mesenteric and proximal margins are greater than 5.0 cm



The Structured Grossing Protocols Pilot

MULTIPLE USERS /
3 PROTOCOLS 2 MONTHS WORKFLOWS PRE + POST SURVEYS
® ® @) ®
Prostate Routine use for eligible cases Real-world implementation PathAs/trainees + pathologists +
Kidney Contentvalidation clinicians
Colorectal Technical validation
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What We Hope to Learn from the Pilot

o @ &

Workflow Usability Impact Implementation

Does it reasonably work

ey L Does it provide value? it i :
within existing workflows? P Does it improve consistency, What does it take to deploy across

completeness, and quality? laboratories and vendors?
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Adoption is About People

What we What we
give up gain

Better data

Familiarity

Established
habits

Consistency

Comfort with
current workflow

CHANGE
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Shaping The Future




One Observation, Many Uses

Patient
care

Pathologist

Cancer
registry

Radiology

Research

I AMERICAN ASSOCIATION OF 1Bisra G, Rabel B, van der Westhuizen N. Using Pathology Synoptic Reporting Data to Create
o I h I M ’ Individual Dashboards for Pathologists and Surgeons. Arch Pathol Lab Med. 2024;148(2):190-
i1 Patho ogl sts 199. doi:10.5858/arpa.2021-0542-OA
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Why PathAs Must Lead
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Help Shape the Future of Grossing

SlU]ofT=Todd[o] g W\UIda[e Y@ © \/agina, Cutaneous SCC, Pituitary NET, Bile Ducts
positions (Perihilar, Intrahepatic, Distal Extrahepatic)

Editorial Board

positions * Hematologic Section Author, Molecular Author

* Flow chart development, electronic protocol
development

Pilot participation
(future)

* PAs and pathologists use 3 pilot protocols
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The Future Starts at the Bench

Technology isn't the goal.
Helping patients Is.

Credit: Diego Vicente, MD
Surgical oncologist
Naval Medical Center San Diego
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Credit: Petty Officer 3rd Class Harley Sarmiento,
Naval Medical Center San Diego
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Connect with the Project Managers

Heather Gaburo: hgaburopatha@gmail.com “"’%%‘

Connie Thorpe: constance.thorpe88@amail.com

Grossing Guidelines: grossingguidelines@pathassist.org
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