Standard terminology
in pathology reporting,
storage and retrieval

Next-generation systems
at Duke University
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Anatomic pathology reporting:

a complex process

W

m e Reporting standards
N

.

o Customizability

varied requirements

o Retrievability

e Many data consumers w
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Next generation systems
at Duke University

e "Medical Assistant on the
World Wide Web”
(MAW3™)

e Standardized Cancer
Reporting System




Medical Assistant on the
World Wide Web (MAW3™)

Prototype for a centralized, multiz
institutional medical database

Addresses need for a centralize
electronic medical record (EMR

Currently serves as Autopsy IS at D
Security is critical

SNOMED CT encodes all data
elements

:




MAW3 Key Components

Medical
Data entry Asmtt%w
ovv

Data storage wWLd/Wud/@We«b
Data reporting ity

Very flexible: multiple
data paradigms

Underlying unifying

factor: SNOMED CT 5
Common terminology in
which all datais encoded,
stored, and referenced

rrrrrrr



356
1 -ll .-||-.. L RLIRE RO R |IBN} _ || |TE]

Cunent User: e D !Meng, Aot Do f ok ey Ml et Dt Connechon: e v e, G
Cunent Topie ATEST 10Tty et - aonaol -

B3|

Hiy

H [y iy

ination External Findings

Upon external examination, the epicardium is smooth, glistening and unremarkable. There 15 a moderate amount of epicardial fat present. The aorta, pultmonary artersy,
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Right Coronary Artery

The coronaty artery has no atherosclerosis. There are no occlustve throthb
Left Main Coronary Artery

The coronaty artery has no atherosclerosis. There are no occlustve throthb
ahnormalities. A nornal distribution of red and white pulp 15 present. No o

Circumflex Branch d
The coronary artery has no atherosclerosiz. There are no occlustve thrommb
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Encoding
Free Text
using
SNOMED CT

Link from source
text to encoded
representation

Natural language
processor

Related term
browser

2 Medical Assistant on the World Wide Web - Encode Text -- Web Page Dialog

Free Tewt Encoder

Reagfzsentative sections of the M
heart demonstrate no evidence of

—|Encodgd Sentence
_|"Representyiive SOl of the heart demonstrate
| Theregina evidence of izcrillggia or inflammation™

fibrosis or hemorrhage. _prazes
no evidence of ischemia or —"izchemia”
inflammation. No lesions are > D phraze = izchemia
£ v D gentencelds = 1
| Find Rislated | Chang®w, ] phraselds = 0
D charlds =0
| Codadetailz and Related Concepts T D charlen = 35

Jalkemative_suggestions
—"lschemis"

D code = 87658016
__|"Retinal izchemia”
__|"5ubendocardial ischemia”
__|"Tranzient izchemia™

| Asymptomatic izchemia”
| "Artenial izchernia”
___|"Penpheral izchemia™
__|"Flap izchemia”
__|"lzchemia score”
__|""Cerebral izchemia™
_|"Choroidal izchemia”

|"Mpocardial izchernia’

| WGardiac izchemia™
D CoLy 9307 ELAT

526740039

D abzolutedffset = 33
D isMegatary = true
D certainty =1
D leftContest = there iz no evidence
D rightContest = or
| |kewward_farms
| coded_farms
' lzchemia"
D conceptl [l = 52674009
D dezcription|Dr = B7EREI16E
] inflaregation”
_|"MNolesions are identinss

1].8 ] [ Cancel

Enter free text inta the window at the top left, then prezs the EMCODE button - review the returned codes, and press OF.

to continue, or Cancel to abort




& Medical Assistant on the World Wide Web - Encode Text -- Web Page Dialog

Encoding Free Text Encoder ~Encoded Sentences

__|"Representative sections of the heart demonstrate

Fepresentative sections of the *"’* " . . . . . C
ree ex heart demonstrate no evidence of " There iz no evidence of izchemia ar inflammmation
- _|phrazes

fibrosis or hemorrhage.
| izchemia”
SNOMED CT inflammation. No lesions are w Dphrase=ischemia
£ 3 D sentencelds = 1

no evidence of ischemia or
e B phrasell:l:-c =0

charlds =

: B
Id en t I fy S N O M E D —|Code Detail: and Related Concepts D charLen = 35
CT code —code detalh B

abzaolutedffzet = 89

. % descriptionlD = [no wallid] izMegatory = true
meanin g ﬁ concept D = 52674009 % certainty = 1
D conceptStatus =0 D leftContext = there iz no evidence
B rowse D fullys pecifiedt ame = lzchemia [did rder) D rightContest =
D zshomedID = F-33340 _|kepward_forms
chv3D =*73pz | coded_farms
% i=Primitive = true —'lschemia”
| parent_concepts D conceptlD = 52674009
V| ew Ccanon |Ca | | |sibling_concepts D descriptionlD = 87658016
wplchildien concents ___|"nflammation”
& | iteral_canonical_form __|"Molesions are identified”

|short_canaonical _form
|long_canonical_form

F2674009 0K ] [ Cancel

Enter free test into the window at the top left, then prezs the EMCODE buttan - review the returmned codes, and press OF.
to continue, or Cancel bo abort




College of American Pathologists
Cancer Reporting Protocols

e Specifies of required data elements in
cancer reports

e >90% compliance for ACoS Cancer Centes
accreditation (begins 2004)

e Over 30 site-specific protocols with
complex, cascading requirements

e SNOMED CT encodings developed in
cooperation with CAP Cancer Committee




Wascular (small vessel) invasion: ..... ONegative........... OPositive........ OIndeterminate

Colon and rectum
CAP.COLO

ARCINOMA OF COLON/RECTUM (SPECIFY): Wascular (large venous) invasion: .... ONegative........... OPositive........ Olndeterminate

[1] O Adenocarcinoma

B © Mucinous adenocarcinema

Histologic type Bl © Signet ring cell carcinoma

TYPECco 77777 @] O Undifferentiated carcinoma
[S] O Other (specife
X] O Cannot be determined umor berder configuration: ................ OPushing (smooth)............. Clnfiltrating (ragged)

Perineural invasion: ...........c..co......... ONegative........... OPositive. ....... OIndeterminate

Histalogd ada [ 1] © Low grade
1stologic gra LF.... [@ © High grade

GRADE Jco _
%] O Cannot be determined [0 < MNone

Peritumoral lvimphocytic response; J (1] © Mild to moderate
B © Marked (*Crohn's-like response™)

[5] 0 Intramucosal carcinoma
[EA] O Lamina propria invasion only
[EB] O Into (not through) muscularis mucosae only

Ml O Submucosa ssociated adenoma(s) : ......... OAbsent.......... OPresent (specify: )
Extent ] O Into (not through) muscularis propria
[B] O Throwgh muscularis propria into subserosa/pericolic Hissue

of INVasion - wvveee
n O < i cerosamericolic tiss q - .

INVA lco BA] © =5 mm inte subserosa’pericolic tissue ppendix: .......... ONo pathologic diagnosis......... OOther (specify: )
BE] © =5 mm into subserosa/pericolic tissue

[#] O Invades other structures or peritoneal cavity

4] © Directly invades extracolic organs/structures (specifi’)

BB] O Perforates visceral peritoneum [ M] O Negative for carcinoma, bymph nodes examined
. . Regional Pl © Metastatic malignancy in _ of  lymph nodes
Margin l}qnph nodes e o (For solitary metasteatic focus < 2 mm, incfhude explancgory note)
NODESCJco [E] O Lymph nodes reported separately
Prosdmal: .......coooev e ONegative.... ..., OPositive..., ... Olndeterminate | ] © No lymph nodes recovered
Eistals CNegative........... DPositive........ Olndeterminate
Fadial {_dﬁep‘].‘ rrrerrresiesnannarie e an e W IEEALVE ..o o v, DP0SRIVE........ OIndeterminate dditional ﬁJldiﬂgii
Closest margin: . _.................. : M
N




Cancer Reporting System
Software layers

Data entry module
Web server pages
Relational database backend!
SNOMED CT encoding |

Iltem logic

Visual template construction &
environment




Z CAP Cancer Checklist Tools Microsoft Internek Exphorer
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CAP Cancer Protocol Checklists

Select c Abdommoperlneal reser:tmn
template c Other
Length |

Histologic type
~ Adenocarcinoma
¢ Mucinous adenocarcinoma
c Signet ring cell carcinoma
o Undifferentiated carcinoma
« Other
st | c Cannot be determined

Histologic grade

L] ~ Low grade

Lung I {" ngh grad greatar than or equal to 50% gland formation
c Cannot be determined
Fh .
B « Not applicable

L%t | Extent of invasion

 Intramucosal carcinoma

c Submucosa

¢ Into (not through) muscularis propria

« Through muscularis propria into subserosa/pericolic tissue
¢ Invades other structures or peritoneal cavity

Margins

] ++




Cancer Reporting System
User Input

Simple, visual interface

* Checkboxes, dropdown lists, etc.

* Error & type checking

* Context dependent constraints, hide/sho __
computed outputs

Hyperlinks to protocols, tooltip }'%i;
Platform independent (web-based)




Select template|Colon/Rectum

nplate Colon/Eectum

« HistologicType

& HistologicGrade

Extentlnvasion

Item specific information

AND RECTUM: Resection

EPLPECIMEN TYRE

4+ TUMOR SITE

TUMOR CONFIGURATION

+ TUMOR SIZE

+ MESORECTUM

B HISTOLOGIC TYPE

ISTOLOGIC GRADE
ENT OF INVASION

D

-

- Si

SWOMELICT Concepts

S Type (371439000)

ight hemicolectomy (122648004)

-~ Transverse hemicolectomy (122649007)
Left hemicolectomy (122650007)

COMCEFTID

SHOMEDID

R-00254




Cancer Reporting System

Flexible output

Same “input” template can have man
different output representations

* TXT, RTF
* XML, including CDA Levd 1 wrapper
* CDA Level 2ontheway...

3

A
K/




XML output with SNOMED CT
codes

e="Cecum" Text="Cecum" Ordinal="1" ChoicelD="1407"=

.
I

e="Right (ascending) colon” Text="Right (ascending) colon” Ordinal="2" ChoicelD="1403">

Terminology="3MNOMED CT" “/alue="3040008">

ne="Hepatic flexure” Text="Hepatic flexure" Ordinal="3" ChoicelD="1409"=

Terminalogy="SNOMED CT" “alue="

werse colon” Text="Tra rse colon" Ordinal="4" ChoicelD="1410">

Terminology="SNOMED CT" “alue="435005"/>

pp 1§y} n neEn

="Splenic flexure” Text="Splenic flexure” Ordinal="5" ChoicelD="1411"=

rminalagy="SNOMED CT" “alue="72552005"/>




Fil (Design) Breast - Microsoft InfoPath

X B b
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Sp ecime n t'ﬂJE

5 ppe S - [T Upper nutar
L mEmeenelITEeiioiess 5 o Central SRR pp ........
= Tumor location [" Lower inner - I Lower nuter-
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interacts

Section

with form
'Hlsh:lll:u_:llr.:i:gl'pe:ﬁI Select... j Specify ;
Section
Histologic grade® [specify.. - ;

T X

=

Vo Spuumen?ypeﬁe:ctum
(| SpecimenType

# [ MarginImvasiveExbentSection
=l [ ClosestMarginSection

double
C ] MarginClosestInyasivenasme
shring
2] MarginlnvasiveStatus*®
skring
# [ MarginCI5Section
[= [ 5 Imagesection
=l g7 Image
| Photo

arginirvasiveSection

= | ClosestMargininy asive

baset4Binary: Picture has been set

| ImageDescription

= | ?;:;flmge X M L
amwaSCchema ~

£] Stain

=  defines -

[+ Show details

data
structure-

2 Help with the Data Source




Key terminologic synergies

Standard vocabulary (e.g. SNOMED CT)
Rich internal relationships

Can constitute new relationships (post-
coordinations, compositions)

Templates (e.g. CAP Cancer Specs)

Reusable context to capture stereotypical
healthcare scenarios

Structured documents (e.g HL7 CDA)

Allow encodings to address natural-language
assertions at high granularity




