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SNOMED CT

Parents

Malignant adenomatous neoplasm (disorder)

Malignant tumor of biliary tract (disorder)

\\

@ Cholangiocarcinoma of biliary tract % &
(disorder)

SCTID: 312104005

Finding site — Biliary tract structure
Associated morphology — Cholangiocarcinoma

312104005 | Cholangiocarcinoma of biliary tract (disorder) |

en Cholangiocarcinoma of biliary tract (disorder)
en Cholangiocarcinoma of biliary tract

>

mn

Children (4)

Cholangiocarcinoma of intrahepatic biliary tract (disorder)
Cholangiocarcinoma of perihilar bile duct (disorder)
Klatskin's tumor (disorder)

Primary cholangiocarcinoma of extrahepatic bile duct (disorder)
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SNOMED CT's Description Logic: EL++

SubClassOf( :312104003 |Cholangiocarcinoma of biliary tract (disorder)|

443961001 |Malignant adenomatous neoplasm (disorder)|) Parents
» = Malignant adenomatous neoplasm (disorder)
SubClassOf( :312104005 |Cholangiocarcinoma of biliary tract (disorder)| > = Malignant tumor of iary ract(dsorder

-36341a003 [Malignant tumor of biliary tract (disorder)|) (deiso 'g::;.angimdmmaofbma.ym % | [

Associated morphology — Cholangiocarcinoma

. SCTID: 312104005
EI]LIIVE|BI'ItE|ESSES( 312104005 | Cholangiocarcinoma of biliary tract (disorder) |
:312104005 |Cholangiocarcinoma of biliary tract (disorder)| en_ Cholangiocarcnoma ofbiaytrac disorder)
. i . i en Cholangiocarcinoma of biliary tract
(bjectntersection0f(:64072001 |Disease (disorder)|
OO[ECTSOmE Valiestramo0a090000 (ROl qroup (atriooe)| | Children (4)
[”] | t t I:H:( » = Cholgngiocarcinoma of intrahepatic biliary tract (disorder)
]EEt Niersection - Choldngiocarcinoma of perihilar bile duct (disorder)
DhjEE’[SuI‘HEVE|UESFPDI‘I‘I( = = Kiatsfin's tumor (disorder)

= Priméry cholangiocarcinoma of extranepatic bile duct (disorder)

16676008 |Associated morphology (attribute)|

10179006 |Cholangiocarcinoma (morphologic abnormality)|)
(bjectSomeValuesFrom(

:363698007 |Finding site (attribute)|

:34707002 |Biliary tract structure (body structure)|)))))
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SNOMED CT Design
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https://enonic.com/blog/ what-is-snomed-ct
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Clinical perspective
Pragmatics based

No upper ontology

Building blocks:

concepts and terms

Mix of object and
subject language

University at Buffalo


https://enonic.com/blog/what-is-snomed-ct

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

The Basic Formal Ontology (BFO)
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Ontological realism

Building blocks: universals
and particulars

Universal top ontology

|S0-standard ISO/IEC
21838-2:202

Fully axiomatized in First
Order Logic

University at Buffalo



healthy

»¢

I N Fo 2 8 B - 2 JULY 2023 | SYDNEY, AUSTRALIA

 BFO as top ontology

il @, 0, *  Key distinctions:
»n | y * disorder
| Wl (=) o disease
disorder \;;’sytom disorder w/sign | y dISEESB Euu PSE
selfl physical specimenl d dlﬂgﬂDSIS
assessment exam isolation treatment
« pathological process
G i} lab test .
L. * bodily feature
. ann

L PICTURE =) DIAGNOSIS =3  PLAN . . . .

interpretive  patient management * Axiomatization in progress

process plan development
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SNOMED CT
Terminology

SNOMED CT
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bfooccurrent

bfo:disposition

bfo:continuant
"bfo:dependent continuant'

'bfo:independent continuant'

sct:Morphological
Abnormality

I
=

'sct:Associated morphology’ some

‘bfo:bearer of'

some
Clinical

Occurrent

'bfo:has participant’' some

'bfo:has processual part' some
= sct:RoleGroup some

sct:Process [ — Disposition
'bfo:has realization' some \ ____________________ .. S
Clinical {
Occurrent | Bearer of
State with 'sct:has realization' some | disposition
Disposition \

'bfo:has participant’ some
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Our solution: one model-theoretic framewark

« Domain of discourse contains three most elementary individuals:
o [ntologically repeatable: universal (irom BFD) CONCEpt (from SNOMED L)
o [ntologically unique: particular (from BFD)
« Basic assumption:
* Although concepts cannot directly be mapped to universals, their non-repeatable counterparts are reliably

describable from both BFO's and SNOMED CT's perspective
« This requires two separate multiplicity relations:

e For universals: (forall iut) (if (instance-ofiut)
(and (particular i) (universal u) (instance-of t temporal-region t))))
e For concepts: (forall (xy)  (if (individual-of x y) (and (particular x) (concept y))))
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Snomed GT > BFO/OGMS translation example:

(forall (x v 2) (if (and (individual-of x sctid-64a72001-disease) Predicates in ‘|JUI‘E'
(sctid-363698007-finding-site x v)
(individual{of , sctid-34707002-biliary-tract-structure) SNOMED LT
(sctid-IIEBYB008-associated-marphology x 7)
(individuaHof 7 sctid-70173006-cholangiocarcinoma) )
(and (=x17) ]
(exists (rxry t)
(and (occupies-spatial-region x rx t)
Lugical symhuls, (occupies-spatial-region v ry t)
(rcc-overlap rx ry t)
EDHS’[.Fl.JE’[IJPS and (instance-of x ngms-disorder t)
qUﬂﬂtlflEPS (instance-of v ogms-bodily-component t))
)
) ) Predicates in ‘pure’ realism-based language
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Take away messages

o Feasibility demonstrated in small domain

* [eneralizability to more terminologies for which a direct mapping is not possible because of absent
or incompatible ontological commitment

« Translation axioms can only partially be generated from the sources:
o Automatically for the antecedent part of the axioms
« Semi-automatically by means of templates for the consequent part

e Can't be done in OWL-DL because of the latter's limitation in the use of binary predicates only.
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