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e Lexical a
(Pathak, et al.

 Description-logic (DL) based techniques
(Cornet, et al.)

* Formal concept analysis (FCA) method
(Jiang, et al.)
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e DLnoto
concepts , but
reasoning service

 Basic Inference on concept expression

— Sumsumption
— Satisfiability

ethods for
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It cla
identifi

Stated view: y defining
relationships that an author has explicitly
stated to be true

Inferred view: the distributed version
generated by DL reasoner automatically

Inferred view Is derived from the stated view




error-free sys
 Errors can be divided into two categories
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e Type Il errors ar
conflicts of the system

— Independent auditing should be involved

ot generate logic
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Surgical excision .
Excision
sample

Full relationship name Short form
Specimen source morphology morphology
Specimen procedure procedure
Specimen source identity Identity
Specimen substance substance
Specimen source topography topography
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collecti ' Same set
of assoc

IS a
hierarchical graph structure that consists of
only the strUGs (as nodes) and hierarchical
child-of relationships.
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identity procedure morphology

identity procedure
procedure morphology
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P N i\ | .
morphoogy || morphology ||| topography topography topography procedure morphology identity
substance || topography substance procedure Identity substance procedure substance

- Level 3
morphology identity
topography topography
procedure procedure -Level 4
substance substance




Arterial cannula tip

Arteriovenous shunt tip

Blood bag specimen

Blood bag specimen, from blood product
Blood bag specimen, from patient
Cannula specimen

Cannula tip

Catheter and cannula tip

Catheter specimen

Catheter tip specimen

Device specimen

Drain device specimen

Drain tip

Electrode specimen

Implantable venous catheter specimen
Plasma bag specimen

Specimen from patient

Tube specimen

Vascula cannula tip |dent|ty

\enous cannula tip
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of concepts comprising a single root and all
its descendants within the strUG.
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[o—— I . I
Device specime I | Specimen from patient |

Blovd bag spec] Blood bag specimen, from
Blood bag specimen , patient

Blood bag specimen, from pati
Cannula specimen
Catheter and cannula tip
Cannula tip
Vascular cannula tip
Arterial cannula tip
Arteriovenous shunt tip
\enous cannula tip
Catheter specimen
Implantable venous catheter specimen
Catheter tip specimen
Drain device specimen
Drain tip
Electrode specimen
Plasma bag specimen
Tube specimen
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ldentity

Device Specimen
(19)

Specimen from

Patient (2)

This strUG({identity}) has concepts of 2 kinds: Device
Specimen and Specimen from Patient.
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%)

Specimen
(21)

{identity}

Specimen
from
patient (2)

Device
specimen
(19)

{ldentity,procedure}

{procedure}

Swab (4)

Biopsy
sample (5)

Smear
sample (1)

Scrapings

(2)

Specimen
obtained by
amputation

(1)

Specimen
obtained by
aspiration

Surgical
excision
sample (7)

(3)

Drain swab

(1)

Incubator
swab (1)

Floor swab

)

{morphology}

Lesion
sample
(14)

{procedure,morphology}

Abscess
swab (1)

Wound
swab (1)
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LU CnDisparity
unifor

uniforr chically
related anc 0 to different
semantic domain.

Interpretation: Roots within the same strUG are
expected to have the same strucutre , but with
great difference by nature.
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%)

Specimen
(21)

{identity} {procedure} {morphology}

Specimen . ,
from Biopsy Smear Scrapings Lesion
patient (2) sample (5) sample ( 2) sample

(14)

Device SpeC|men .
obtained by §| obtained by Sur_gl_cal
excision

specimen _ et
(19) amputation aspl(;a;tlon sample (7)

{ldentity,procedure} {procedure,morphology}

Drain swab Incubator Floor swab Abscess Wound
(1) swab (1) (1) swab (1) swab (1)
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Specimen Surgical removal

Specimen obt_ained Amputation
by amputation ,

boocooSiEesSEaes s

Specimen Surgical removal

Surgical excision .
EXxcision
sample

Specimen obtained .
. Amputation
by amputation
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Rule »
uniform

semantic
related.

ructural
the same
lerarchically

Interpretation: Concept In the same smtUG inherit
from a common ancestor. This compact view
helps the auditor to detect Irregularities such as
duplicate or missing.
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White blood cell sample
Macrophage specimen

Leukocyte specimen
Basophil specimen

pecimen from eye pecimen from
(8) breast (8)

Lymph node White blood cell
sample (5) sample (9)

Cardiovascular
sample (13)

Buffy coat

Lymphcyte specimen

Eosinophil specimen
Polymorphonuclear neutrophil specimen
Leukocyte specimen from control

Tissue specimen Musculoskeletal

Ear sample (2) (95) sample (35)

Specimen from
digestive system
(72)

Dermatological
sample (6)

White blood cell sample and Leukocyte specimen are
Identical concepts

one of which should be synonym of the other.
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reviewed at
group will
provide contexts
Error concentration based auditing (in Halper, et al.)
The method quantified the correlation between the size of
the semantic uniformity group and the error concentration
Auditing “complex’ concepts (in Wang, et al.)

A “complex’ concepts Is a concept inherited from parents
belonging to more than one semantic uniformity group
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o Fift und

Termino

 All but four of confirmed and
corrected in the subsequent release of the
SNOMED CT
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Table 1. concepts)

1-7 TN EERN ET 1068
8 or more -“-—_28 6.83

Total 452 1,056 97 9.19

e Semantic Uniformity Group in the former range are
deemed to be “small”; while in the latter, large.

* As Is seen from the table, the number is only 6.83% for
large semantic uniformity group.
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Table 2.

Mg'_l' 30

Missing relationship 21
Missing sibling

Incorrect child 5
Incorrect parent 44
Incorrect target of relationship 5
Total 158
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e Correcte rmed the

modificatio

» Reclassified the
nased reasoner FaCT++

e Reclassification took 17 min

No warning or errors reported during loading and
classification process

Technical Challenge: SNOMED owl is very large
So we use 64-bit Microsoft Windows OS with 4 GB of RAM

ED owl with DL
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e Ab
distri
SNOM
DL cannot |

« AN is independent of DL. It provides another
framework for human reviewers to identify
other kinds of inconsistencies.
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* As for ade to
minimiz
e Type | error: | ype | because

It related not only to the performance of DL
classifier, but also the expressiveness of DL to

represent concepts.

* Type Il error: independent method such as
Abstraction Network need further investigation.
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Abstracti
Independent
detect Type Il errors
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e \Wang tructural
methodo 1-581

e Bodenreider
subsumption In
CT. In: Hahn U, Schulz
Whistler, Canada; 2004. p. 12-

idy in SNOMED
c. KR-MED 2004.

« Wang Y, Wel D, Xu Junchuan, Elhanan G, Perl Y, Halper M, Chen Y,
Spackman KA, Hripcsak G. Auditing Complex Concepts in
Overlapping Subsets of SNOMED. In J. Suermondt, R. S. Evans, and
L. Ohno-Machado, editors, Proceedings of the 2008 American
Medical Informatics Association (AMIA) Annual Symposium, pages
273-277, Washington, DC, November 2008.
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Hripcsak, /7 American
Medical Inform MIA) Annual
Symposium, pages 314-318, Chicago, IL, November
2007.
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e Dr. McDon

e Ms. May Cheh

« LHNCBC

« All my colleagues and friends
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