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Introduction

* SNOMED CT is a very large and complex
medical terminology

* Difficult to visualize an entire SNOMED CT
hierarchy using “node and edge” diagrams

 Summarize SNOMED CT’s content and
structure to help see the “big picture”



From Mark Shafarman, “Getting to know SNOMED CT”
[HTSDO Implementation Showcase 2012

“..it wasn't easy arriving at the ‘big picture. [ knew
about lots of details [about SNOMED CT], but they
weren't fitting together”

“...I could not get a ‘feel’ for SNOMED CT by paging
through a code book or viewing simple linear files”

“... experimenting with one of the publicly available
SNOMED CT browsers was a good place to start
putting together all the bits and pieces”



The “Big Picture” of SNOMED CT

What is in SNOMED CT and how is it structured?
* Browsing and searching

* Integration into applications

* Extending, reusing, and cross mapping

* Quality assurance



A Hierarchy of 2500 Concepts
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CliniClue Browser

Concept 1d|88050005 n| hematoma of pinna

(Type:= clinical finding)

Descriptionid| 145963019

HEEA METEY AN E XY
|Words - any order  ~| I »>

Eind |hemat0ma of pinna

[dhematoma of pinna
[HAchronic hematoma of pinna
[dacute hematoma of pinna
... more matches ...

[d bleeding pinna
[d mass of ear structure
= [dhematoma
=-FYhematoma of pinna
[dacute hematoma of pinna
[d subchondral hematoma of pinna

Hierarchy ISubtyrpe hierarchy -
[d bleeding from ear =l
[ddisorder of pinna

Concept Status: current
El Descriptions
=-Lang: en-US
[Ahematoma of pinna (disorder)
[Ahematoma of pinna
Ehematoma of auricle
Bl Definition: Fully Defined as ...
s a
LR bleeding from ear
s a
L bleeding pinna
s a
Lpmass of ear structure
s a
L[ hematoma
s a
LR disorder of pinna
=-Group
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finding site
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UTS Browser

S (o) (rce somvies [ Report view

SNOMED CT Wersion: 2013_01_31

T PR R DR | LA R T T L LI ] Al L

145964013 | Hematoma of auricle Synonym (2} Current (0

@ Term © ConceptlD © DescriptionlD
P P Parents (5)

hematoma of pinna ﬂ = Children (2)
Active concepts only: Acute hematoma of pinna [202206000
Restrict results to: —None-— Subchondral hematoma of pinna [448583000
= Relationships from fhis concept (10)
rSEﬂI‘Ch Results () Hematoma of pinna | Asscciated morpholegy | Hematoma (Defining)
88050002 Hematoma of pinna (disorder) ° Hematoma of pinna | Einding site | Binna structure {Defining)

172617009 Drainage of hematoma of pinna (procedure)
202906000 Acute hematoma of pinna (disorder)
286843000 Deformity/hematoma of pinna (disorder)
445563000 Subchondral hematoma of pinna (disorder)
28072004  Cauliflower ear (disorder)

. 172619007 Drainage of hematoma of pinna and insertion

Hematoma of pinna | |5 a | Bleeding from ear (Defining)

Hematoma of pinna | |5 a | Bleeding pinna (Defining)
Hematoma of pinna | |5 a | Disorder of pinna (Defining)

Hematoma of pinna | |s a | Hematoma (Defining)

Hematoma of pinna | 1s a | Mass of ear structure (Defining)

Hematoma of pinna | Clinical course | Courses (Qualifier)

Hematoma of pinna | Episcdicity | Episedicities (Qualifier)

Hematoma of pinna | Severity | Severities (Qualifier)

1 I X (3




IHTSDO Workbench
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Visualizing SNOMED CT is Difficult

* Node/edge figures show the “big picture”
for many concepts at a time.

* Benefits of such figures are lost as the

number of concepts increases.
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Summarizing SNOMED CT

Partial-area Taxonomy Summarization
Area: Group of concepts with the same relationships
Partial-area: Hierarchically related concepts in an area

Procedure
Regimes

and X Procedure \
herapie

"]

Procedure (3)

Outpatient
Procedure

Method Procedure site

/
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head and/or neck method (2) site (4)

Method, Procedure site
I | |

Limb 0 i Limb operation Operation on
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Procedure site

Amputation Incision on Neck
of limb neck repair
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Hematoma due t©
cardiac ... (1)

Poultry hemarrhagic
synd... (1)

Assaciated marphalogy (1

Summarization shows the “Big Picture”
for hundreds of concepts

Traumatic
hemarrhage (7)

Respiratory fract

Genitourinary fract Intracranial Meningeal Blood in eye (36)
abdoming ... (186) hemao... (88) hemorrhage (55) hemarrhage (37) hemorr... (30)
Hemarthrosis (28) Bleeding from Bleeding from Bleeding from nose ||Bleeding of pharyr || Bleeding from ear
vagina (24) mouth {11) @) )] [£2)]
Bleeding skin (3) Postpartum Bleeding cervix (5) Bleeding gums (5) Bleeding of oral Umbilical bleeding Bleeding pinna (4}
hemorrhage (8) mucosa (5) 53]
2

Gastrontestinal
hemorrh... {117)

Hemorrhage of Antepartul Ante ANDJOR.
hermarrhage wi... & | intrapartu (4)
Hemorrhage Hemorrhage AMD/OR. || Hemarrhage due to
associated wi... (2) hemato. . (1) any de... (1)
Intracperative Peri-operative
hemorrhag... (1) (L || hemorrhag... (1)

Hemorrhage of
anastomosi... (2

Parturient
hermorrhage

Subungual
hemaorrhage (4)

Placental abruption Bleeding from Bleeding from Hemorrhage of ipple bleeding (3) Bleeding from
4 breast (3) urethra (3) thyroid (3) laryr (2)

Dysfunctional Hemopericardium Hemorrhage of Hemorrhage of Hemorrhage of Crbital hemorrhage Retroperitonesl

uterine (2) (2 eveld (2) parathyrol.. (2) thymus (2) (: hemorrha... {2)
Stomal bleeding (2) Bleeding from Bleeding of ear Bleeding tooth Hematomyelia (1)

hymen (1) canal (1) sacket (1)

Hemorrhagic Subepithelial

mucosa of du. hemaorrhag:

Hemorrhage into
nerve r.,. (1)

Subperiosteal
hemorrhage... (2)

Hemorrhagic
mucosa of st.. (1)

Traumatic petechiae
€3]

(1 (1

iorphology, Finding site, Has def. manifestation (14 PAreas)

Associated morphology, Finding site, Occurrence (24 PAreas) Associated morphology, Associated with, Finding site (17 PAreas)

ic Hematemesis (5) Thrombatic
thrombocytope... (5)

Benign primary
hypergamm... (1)

Eczematid-ike

Factitious purpura
purpura o... (1)

Hemorrhagic
diarrhea (1)

J

Primary

} Pigmented purpuric
ZH g ol non-thrombocytop. . (1)

telang... (1)

‘ Purpura annularis

Fetal blood loss (12) | | Perinatal intracranial Intracranial Intracerebral Perinatal cutaneous Intracranial Traumatic hemarthage | (Traumatic hematoma Goodpasture's Diabetic vitre
h.. (7) nontraumati... (5) hemorrhage... (4) hemo... (3) hemorrhage ... (92) ink... (1 of su... (6) syndrome (2) hemorr... (
Perinatal pulmonary | | Respiratory tract | |Subdural intracranial | | Hemorrhage of skin Perinatal Faled attempted Injection site Intrapartum Oligoovulatory
hemo... (3) hemorr... (3) he... (3) inne... (2) gastrointestn... (2) abortio... (1) hemorrhag... (1) | |hemorrhage w... (1) dysfunct... (1) hemarrhage as
Extradural Fetus OR newborn | [Hematoma of vulva Liver subcapsular Parturient Sepsis-associated Skin graft Terson's syndrome | [Traumatic hems
ORMe... (2) intracranial ... (1) affecte... (1) of fet... (1) hemato... (1) hemorrhage as... (1) gastro... (1) hematoma (1) (1)

liche... (1)
|

Perinatal adrenal
hemorr... (1)

Perinatal rupture of

sup... (1)

‘ Petechiae in fetus
‘ extradu... (1)

Neonatal rectal ‘ ‘

Neonatal vaginal
hemorrha... (1)

Perinatal epistaxis Traumatic spinal Upper gastrointestinal
hemorrh... (1) 1)

Subcapsular Superficial Tracheobronchial Ventricular

On examination

On examination -
epistax... (1)

I

On examination -

hematoma of ... (1) hemorrh... (1) hemorrhage o... (1)

hematomain ... (1) ‘ ‘

Hemorrhagic Cerebral hemorrhage [ Cerebral hemorrhage

nephroso-nep... (1)

Lamb dysentery (1)

Capillary fragiity Neonatal Neonatal Bovine petechial Hemorrhagic

mouth abno... (1) hematemesis (1) hematemesis (1) fever (1) dysentery (1)

Hemorrhagic Hemorrhagic
smalpox (1) varicella pn... (1)

Porcine intestinal - [Waterhouse-Friderichse
adenc... (1) L (1)

ciated morphalogy, Finding informer, Finding method, Finding
site, Interprets (1 PArea)

N examination
bloodst... (3)

Bfter, Associated morphol ogy, Due to, Finding sits,

Associated morphalogy, Causeative agent, Clinical course, Finding site,

Occurrence (1 PArea) Pathological process (3 PAreas) Pathological process (3 PAreas) Pathological process (1 PArea)

Acute idiopathic
thromboe... (1)

Acute hemorrhagic
conjun... (3)

colti... (1)

‘ Acute hemarrhagic

Associated marphalogy, Climeal course, Finding site, Has def. manifestation, ‘ ‘ ‘

Associated morphalogy, Due to, Finding site, Has def. manifestation,




BLUSNO

The Biomedical Layout Utility for SNOMED CT

A software tool for creating, visualizing, and exploring
SNOMED CT partial-area taxonomy summarizations

An interactive environment for viewing SNOMED CT
through the lens of taxonomies

Every summarizing element provides information about
the underlying terminology

Integrated hybrid text-diagram concept browser
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Select an Abstraction Network ©

SNOMED CT Partial-area Taxonomy

1: Select a SHOMED CT Version

Available SNOMED CT Versions: |Jan 2013 International
Jan 2013 International

2: Select a SNOMED CT Hierarchy

March 2013 US Extension

Jan 2012 International
Buh S R emcalaui July 2011 International
Jan 2011 International

July 2010 International

Phd

.,'-' July 2009 International ]
L(.- July 2008 International hd

i |

Situation with

RECAAL explicit context

Specimen

NOTE: certain hierarchies do not have any relationships in refore it is not possible to partition these
hierarchies using the AREA and PARTIAL AREA paradigm. BLUSHO 15 sofiware and is provided ASS. If you
encounter any bugs or issues please contact Christopher Ochs at cro3@.njit.edu.

Open New
Concept-centric
Browser Window

BLUSNO includes a fully integrated concept-centric browser. To use this browser click on "Open New Concepi-centric
Browser Window™" to the right.
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Taxonomy Exploration Window

| Jan 2013 International | Hierarchy: Specimen {specimen)

[] Collapse All | Area Report | | Level Report | Areas: 22 | Partial-areas: 419 | Concepts: 1422 Return to Root | | Save As Image | | Options | | Create Subtaxonomy | | Search |

[ Edit Abstraction Network |  Explore Abstraction Network | Text-Diagram Hybrid View |

%

Specimen from

Respiratory sample || Soft tissue sample
digestive ... (50) (36) (19)
Endocrine sample Bone marrow White blood cell
(9) specimen (8) sample (8)
Lymph node
sample (5)

Specimen from
lower limb... (2)

Specimen from Specimen from
runks (128) head and n... (53)
Musculoskeletal
sample (15)
Dermatological
sample (7)
Erythrocyte Fetus specimen (2)
specimen (2)
Ligament sample
(1)

Cardiovascular
sample (12)

Specimen from
central ne... (7)

Specimen from
nerve (4)

Amnion cytologic
materia... (2)

Body parts for
identific... (1)

Chorion cytologic
materi... (1)

Specimen from
trophablas... (1)

Specimen from
upper limb... (1)

Body substance Fluid sample (45) Blood specimen Food specimen (13)
sample (56) (25)

Drug specimen (&) Gaseous material MNucleic acid Microbial isclate
specime... (4) specimen (3) specim... (2)
Fungal isclate Mushroom Plant specimen (1)
specimen (1) specimen (1)
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E Jan 2013 International | Hierarchy: Specimen (specimen)

[[] Collapse All | Area Report H Level Report ‘ Areas: 22 | Partial-areas: 419 | Concepts: 1422 Return to Root H Save As Image | ‘ Options H Create Subtaxonomy || Search |

Edit Abstraction Network | Explore Abstraction Network r Text-Diagram Hybrid View ‘

y sample (sp

- ‘

Specimen from
digestiv

Biopsy sample (4)
Specimen obtained
by lav... (1)

Specimen from Specimen from
frunk (128) head and n... (53)

Muscuiloskeletal Cardiovascular Endocrine sample Bone marrow White blood cell
sample (15) sample (12) 9) specimen (8) sample (8)

Respiratory sample || Soft tissue sample Body substance Fluid sample (45) Blood specimen Food specimen (13)
(36) (19) sample (56) (25)
Drug specimen (&) Gaseous material Nucleic acid Microbial isolate
specime... (4) specimen (3) specim... (2)

Fungal isclate Mushroom Flant specimen (1)
specimen (1) specimen (1)

Specimen fom

Dermatological Lymph node Specimen from

sample (7) centralne... (7) sample (5) nerve (4)
Erythrocyte Fetus specimen (2) Specimen from
specimen (2) lower limb.... (2)
Ligament sample Specimen from
(1) upper imb... (1)

Amnion cytologic
materia... (2)

Chorion cytologic
materi... (1)

Body parts for
identific... (1)

Specimen from
trophoblas... (1)

Procedure, Topography (294 Concepts) Topogra

rab from pelvis Soft tissue biopsy Swab from Swab from lower | |Bone biopsy sample Lymph node Skin swab (3) TissuUe specimen TissUe specimen Joint fiuid specimen Uralog
(X)) sampl... (24) abdomen (21) imb (&) (3) aspirate (3) from dig... (23) from gen... (15) (12) samg

Nt biopsy sample Merve biopsy Rectal scrape Specimen from Specimen from Specimen from Specimen from eye TissUe specimen Breast fluid sample | | Female genital fiuid Prod
(2) sample (2) sample (2) adrenal gl... (2} bone marro... (2) bore marro... (2) region... (2) from wri... (7} (5) spe... (5) concept
yroid fine neede Breast direct smear Buccal smear Cartlage biopsy Cervical smear Corneal scraping Ble specimen (3) Blood specimen Body substance Lymphr
aspi... (2) samp... (1) sample (1) sample (1) sample (1) sample (1} obtained ... (3) specimen ... (3) samg
=mbryo biopsy Esophageal biopsy Esophageal Gastric brushings Gastrointestinal Ligament biopsy Liver direct smear Lacrimal fluid sample Pericardial fluid Semi
sample (1) sample... (1) briushings sam... (1) sample... (1) drrect... (1) sample (1) sampl... (1) (2) specim... (2) specil

| Masalsmea || Cralswab(l) || sSigmodcolon || Sitskinsmear (1) || specimentom || Specmenfom || Specmentom || Specmenfom | | Tmsuespecimen || adposewssue || artcuartssue || Bore
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d a Alred d = d d pDe
Partial Area Details I Hierarchical View (Graphical) |

Partial Area Name: Respiratory sample (specimen)
Root Concept ID: 258603007
Total Concepts in Partial Area: 36
Total Primitive Concepts in Partial Area: 7
Total Parent Partial Areas: 1
Total Child Partial Areas: 27
Partial Area Relationships:
Specimen source topography (attribute)+

Partial-area Root Concept Parents

Root Parent Concept: Specimen (specimen) (123038000) N
Parent Partial-area: Specimen (specimen)
Parent Partial-area Relationships: n
=4
=
EC
I
=
2
=
Concepts in Partial-area (Alphabetical)
Accessory sinus cytologic material (specimen) (110904004) il
Bronchial cytologic material (specimen) (110912007) L
Cytologic material from |eft main bronchus (specimen) (110922001)
Cytologic material from right main bronchus (specimen} (110924000)
Epiglottic cytologic material (specimen) (110907008)
Laryngeal cytologic material (specimen) (110908001)
Left lower lobe bronchus cytologic material (specimen) (110923008) -
Left pleural cytologic material (specimen) (110817001) —
Left upper lobe bronchus cytologic material (specimen) (110518008) |
| ower resniraiory samnle (snecimen’ (258608004) i
Child Partial-areas y
Body fluid specimen obtained via chest tube (specimen) (1 concepis) (447375004) il )_
Specimen procedure (attribute)” —
Specimen source topography (attribute ) n
Specimen substance (attribute)” [t
Bronchial brushings sample (specimen) (1 concepts) (309176002) E
Specimen procedure (attribute)” F
Specimen source topography (attribute)” _I:
Larvnaectomy samnle (snecimen) (1 concents) (309183009% i ﬁ

[P r— 1 P al cuasab S5 T cimmmmid cmdnam T St cliim crmmmme 717

I I i e e Foee | | Crumeirm mum
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Partial Area Information For: Respiratory sample (specimen)

r Partial Area Details Hierarchical View (Graphical)

Partial-area Root (NOTE: Shortest path distance is used for calculation)

Children of Root

Lowwer respiratory

Pleural cytalogic

Specimen fram

Upper respiratory

zample materia... pleura sample
Grandchildren of Root Ccmc:ept
Left pleural cytalagic Right plaural

ma... cytalogic m...

Specirmen fror nasal
=inUs...

Specirmen from
thraat

Great-Grandchildren of Root Concept

Specimen from
intermal ma...

Specimen from
larymx

Upper respiratary

track ...

ACCEEEOry Sinus

Eronchial cytalogic

Laryngeal cytalogic

Lung cytalogic

Pharyngeal cytalogic

Specimen from nasal

cytalogic... mater... mater ... material mate... fossa...
Specimen from Specimen fronm tonsil Tracheal cytalogic
nasopharyng.. rnaterio.
Great-Great-Grandchildren of Root Concept
Cytologic material Cytologic makerial Epiglottic cytalogic Leht lower lobe Left upper lobe Masopharyngeal
frarm ... frarm k.. rnake... bronchus ... bronchus ... cytalogic ...

Right lowser labe
bronchus...

Right riddle lobe
bronchu...

Right upper labe
bronchus, ..

Wacal cord cytalagic
make...
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Subtaxonomies for Large Hierarchies

* Procedure and Clinical finding are the
largest (and most important) hierarchies.

* Taxonomy summarizations can be created
for these hierarchies

* Useful to look at subsets of large hierarchies
instead of the whole hierarchy

21



Procedure Hierarchy Taxonomy

Jan 2013 International | Hierarchy: Procedure (procedure)

[ ] Collapse All | Area Report H Level Report ‘ Areas: 739 | Partial-areas: 10828 | Concepts: 53147 Return to Root H Save As Image ‘ ‘ Options. H Create Subtaxonomy H Search ‘

Edit Abstraction Network | Explore Abstraction Network | Text-Diagram Hybrid View |

‘ < - ‘




B Biomedical Layout Utility for SNOMED CT (BLUSNO) by SABOC

File Windows Help

Jan 2013 International | Hierarchy: Procedure (procedure)

[] Collapse ANl | Area Report | | Level Report | Areas: 8 | Partial-areas: 1015 | Concepts: 18071 Return to Root | | Save As Image | | Options | | Create Subtaxonomy | [

Edit Abstraction Network r Explore Abstraction Network |/ Text-Diagram Hybrid View |

how only areas in this hierarchy containing atleast one
“f the following relationships: L

TSSO ST TETIC TS TToO (ST ey

Method (attribute)

[] Priority {attribute)

<[ _| Procedure device (attribute)

] [] Procedure morphology (attribute)
[] Procedure site {attribute)
Procedure site - Direct (attribute)
[] Procedure site - Indirect {attribute)
[] Property (attribute)

| »

["] Recipient category (attribute)

[] Revision status (attribute)

[ ] Route of administration {attribute)
[] Scale type (attribute)

[] surgical approach {attribute)

Using access device {attribute)

1]

Check All H Uncheck All H Display Hierarchy




Select a group and view all of
its descendants.

Bleeding {30)

Hematoma due to
cardiac ... (1)

Hemoarrhage of
abdominal ... (188)

Hermarthrosis (28)

Bleeding skin (8)

Placental abruption
)

Dysfunctional
uterine bl... (2)

Stomal bleeding (2)

Hemarrhagic
mucosa of du... (1)

Respiratory fract
(30)

Ante ANDJOR.
intrapartum ... (4)

Hematochezia (3)

Pouliry hemarrhagic
synd.. (1) hemorr.

Gastrointestingl Genitourinary tract Intracranial Meningeal Blood in eye (36)
hemorrh... (117) hemo... (88) hemorrhage (55) hemorrhage (37)

Hemorrhage of
anastomosi... (26)

Traumatic Antepartum
hemorrhage (7) hemorrhage wi... (6}
Hemorrhage
associated wi.., (2)

Bleeding from
vagna (24)

Bleeding from
mouth (11)

Hermorrihage AND/OR
hemato... (1)

Bleeding from nose ||Bleeding of pharyrix || Bleeding from ear Hemorrhage due to
) [E)] B any de.. (1)

Postpartum
hemorrhage (8)

Bleeding cervix (5) Bleeding gums (5) Bleeding of oral

mucosa (5)

Parturient
hemarrhage as... (1)

Bleeding pinna (4) Intraoperative

hemorrhag... (1)

Peri-operative

Umbiical bleeding
(5) hemaorrhag... (1)

Subungual
hemorrhage (4)

Bleeding from
breast (3)

Bleeding from
urethra (3)

Hemarrhage of
tyroid (3)

Nipple bleeding (3) Bleeding from

laryrix (2)

Hemorrhage of
evelid (2)

Hemarrhage of
parathtyrol.. (2)

Hemorrhage of
thymus (2)

Retroperitoneal
hemorrha... (2)

Bleeding tooth Hematomvyelia (1) Hemerrhage into
socket (1) rerve .. (1)

Hemapericardium Orbital hemorrhage
(2) (2)

Subperiosteal
hemerrhage... (2)

Bleeding from
hymen (1)

Bleeding of ear
canal (1)

Hemorrhagic
mucosa of st... (1)

Subepithelial
hemorrhage... (1)

Traumatic petechiae

Thrambotic
thrombocytope... (5)
Hemorrhagic

Factitious purpura
(1) diarrhea (1)
PUrpura annularis
w telang... (1)

Vascular hemostatic
dise... (7)

Hematemesis (5) Benign primary

hypergamm... (1)

Fetal blood loss (12) | | Perinatal intracranial Intracranial

nontraumat... (5)

Intracerebral
hemorrhage... (4)

Perinatal cutansous
hemo... (3)

Traumatic hematoma
of suL... (6)

Intracranial
hemorrhage

Diabefic vitreous
hemarr... (1)

Goodpasture's

Traumatic hemorrhage
int... (19) syndrome (2}

92)

alobin EczematidHike

purpura o... (1)

Cryoglobuiinemic
purpura... (1)

Perinatal pumonary
hemo... (3)

Respiratory tract
hemarr... (3)

Hemorrhage of skin Perinatal
(2) gastrointestin... (2) dysfunct... (1)
Liver subcapsular

Hematoma of vulva Sepsis-associated araft Terson's syndrome
of fet... (1) hemato... (1) (1) gastra... (1) hematoma (1) (1)
Perinatal epistaxis | | Perinatal rupture of Upper gastrointestinal
) sup... (1) 1

Ventricular

Failed attempted
abortio... (1)

Injection site
hemaorrhag... (1)

Parturient
hemorrhage as... (1)

Intrapartum
hemarrhage w... (1)

[Subdural intracranial Oligoovulatory
he.. (3)

... (3
Fetus OR newborn
affecte... (1)
Neconatal vaginal Py
hemorrh... (1)

Primary
non-thrombocytop.

Itching purpura (1) Petechiae in fetus

OR ne... (2)

Extradura
intracranial ... (1)

Pigmented purpuric
liche... (1)

Parturient
hemorrhage s

Traumatic hematoma
of te... (1)

Waldenstrom's
hypergamma... (1)

Purpuric rash (1) Neonatal rectal

hemorrha... (1)

Subcapsular Tracheobronchial

Dermite ocre of

On examination -
Favre (1) (1)

bleedi

Stasis purpura (1)

On examination -

epistax... (1)

Superficial
hematoma of ... (1) | | hematomain ... (1)

abno...

On examination -
retinal... (1)

subconj

On examination -

(1)

Capilary fragiity
(1) hermnatemesis (1)

hemorrh... (1) hemorrhage o... (1)

Neonatal Neonatal

hematemesis (1)

On examination
vitreou... (1)

Perinatal
hematemesis (1)

Perinatal purpura
(1)

Perinatal purpura
(1)

Bovine petechial

Hemorrhagic
dysentery (1)

Hemorrhagic

fever (1) nephroso-nep... (1)

Hemorrhagic
smallpox (1)

Hemorrhagic
waricella pn... (1)

Lamb dysentery (1)

Cerebral hemarrhage
due ... (1)

Cerebral hemarrhage
due ... (1)

Intracranial
subarachno... (1)

Local intracranial
subdu... (1)

Intraventricular
hemorrh... (1)

#ssoriated morphology, Finding irformer, Finding method, Finding
site, Irterprets (1 PArea)

dfter, Associated morphology, Dus to, Finding sits,
Ocaurrence (1 PArea)

Acute hemorrhagic

leukoe

(1)

Associated morphology, Clinical courss, Finding site, Has dsf. manifastation,
Pathological process (3 PAreas)

Acute idiopathic
thrombo... (1)

Chronic idiopathic
throm... (1)

Associsted morphol ogy, Caussative agert, Clirical course, Finding site,
Pathological process (3 PAreas)

Acute hemorrhagic
conjun... (3)

Acute hemorrhagic
coliti... (1)

#ssociated marphology, Due to, Finding site, Has def. manifestation,
Pathological process (1 PArea)

Postinfective
Henoch-Sch... (1)

Acute hemorrhagic

Localintracranial

subdu... (1)




BLUSNO Usage Example

* A medical doctor is treating a boxer who has
a recurring hematoma of the pinna due to
many hits to the ear

* He or she uses an EHR backed by 0 =
SNOMED CT to report the
patient’s chronic hematoma of 4
the pinna but cannot find the
diagnosis under Hematoma of pinna
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Finding Pinna Diaghoses

14 | Concepts: 99440 Return to Root Save As Image Options Create Subtaxonomy E Search
) Concept ' Area (@ Partial Area
Anomaly of Urinary fistula (40} | |Hepatic fibrosis (39) | | Liver reger Search Anywhere in Name
placenta (40) (38 |pmna
Chondrocalcinosis Demyelinating Dystrophia Retained p = Search Results
(24) disease of... (24) unguium (24) of con..| [acute infection of pinna (disorder)
) ) - ) — |Bleeding pinna (finding}
Mucosal ulcer (15) | |Rupture ?5: intestine | | Vaginal lesion (15) Abnc;rmallt Chronic perichondritis of pinna (disorder)
(15) SNap... Deformity of pinna (disorder)
Exfravasation of | | Glassin trunk (10) Lesion of breast Metal forei¢ |I"fection of pierced pinna (disorder)
urine (10) (10) i Lesion of pinna (finding)
Lesion of female Meurclogical lesion Feritoneal fibrosis Postpalwim SIS gl = Lapl Iy I Tl iedl 1k
perineu... (8) (8) (8) Femarrhage (8) (8)
Cranial somatic Deformity of orbit Disorder of fitering Displacement of Enlargement of Exostosis ¢
dysfunct... (E) prope... (E) kl.. (&) cervical... (8) tonsil ar... (6)
Corneal scar (5) Degenerative Enamel hypoplasia | | Fibrosis of bile duct | | Fibrous dysplasia of | |Fistula of ge
disorders o... (5) (5) (5) bon... (&) (5]
Atrophy of salivary Bleeding pinna (4) Cholangiectasis (4) Degenerative Edema of pharynx Female pe
dlan... (4) disorder of... (4) () bruisec
Flacental abruption | | Rupture of bladder Rupture of kKidney Rupture of ovary Scar of face (4) Sebace
(4) (4) (4) (4) hyperpla
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H

Investigating Bleeding pinna

B partial Area Information For: Bleeding pinna (finding)

Partial Area Details I Hierarchical View (Graphical) |

| Partial Area Details | Hierarchical View (Graphical) |

Partial Area Name: Bleeding pinna (finding)
Root Concept ID: 3007071002
Total Concepts in Partial Area: 4

| Total Primitive Concepts in Partial Area: 2

Total Parent Partial Areas: 2
Total Child Partial Areas: 0

| Partial Area Relationships:

Associated morphology (attribute)”
Finding site (attribute)*

Partial-area Root Concept Parents

Root Parent Concept: Bleeding (finding) (131148009)
Parent Partial-area: Bleeding (finding)
Parent Partial-area Relationships:

Associated morphology (attribute)+

Root Parent Concept: Finna finding (finding) (247236008)
Parent Partial-area: Finding by site (finding)
Parent Partial-area Relationships:

Finding site (attribute)+

Partial-area Root (NOTE: Shortest path dist:

Bleeding pinna

Children of Root

Hematoma of pinna _

Grandchildren of Root Concept

Concepts in Partial-area (Alphabetical)

Bleeding pinna (finding) (200101002)
Hematoma of pinna (disorder) (88050005)

Acute hematoma of pinna (disorder) [primitive] (202906000)

Subchondral hematoma of pinna (disorder) [primitive] (446563000)



Concept Browser

BLUSNO Concept-centric Browser

Bleeding from ear (disorder)

Details View
& concepts
Bleeding pinna (finding) Details View
4 concepts
Mass of body structure (finding} Details View
7010 concepts

q 1

rPARENTS (5) l’ Search |/ History r Display Options |
BLUSNO Concept-centric Browser d )
Bleeding from ear (disorder) {26322001) ® Starts with (O Anywhere () Exact
N ] 1 Bleeding pinna (finding) (300101002) "
Disorder of pinna (disorder) {41663005) e
:-‘:v':lt'-rlser's 3 ience : = | |Hematoma (disorder) (385494008)
ecnhnolo nr 1]
i Mass of ear structure (finding) (300850006)
Structural Analysis of Biom
Ontologies Center (SABOC)
{lusing SNOMED version: |Jan 2013 International | q] I | D
r SYNONYMS (5} & Back .. | CONCEPTRELATIONSHIPS(5) %y |  SIBLINGS (87) |
FOCUS CONCERT (0) Severity (attribute) == Severities {gualifier value)
Hematoma of pinna (0) Episodicity (attribute) => Episodicities (qualifier value)
Hematoma of auricle Hematoma of pinna (disorder) {0) Clinical course (attribute) => Courses (qualifier value)
Haematoma of pinna 82050005 (1) Associated morphology (attribute) => Hematoma (morphologic abnormalit)
Haematoma of auricle (1) Finding site (attribute) => Pinna structure (body structure)
Hematoma of pinna (disorder)
<] Ii | [ » A q] i I
PARTIAL-AREA DETAILS | CHILDREN (2)
Hierarchy: Clinical finding (finding) w
rea: Acute hematoma of pinna (disorder) [primitive] {302906000)
Associated morphology subchondral hematoma of pinna (disorder) [primitive] (446563000)
Finding site
Partial-areas:
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BLUSHNO Concept-centric Browser

BLUSNO Concept-centric Browser

NJ I

Mew Jersey’s Science &
Technology University

Structural Analysis of Biomedical
Ontologies Center (SABOC)

Using SNOMED version: |Jan 2013 International

rSYNONYMS (5}

Hematoma of pinna
Hematoma of auricle
Haematoma of pinna
Haematoma of auricle
Hematoma of pinna (disorder)

«| Il |

PARTIAL-AREA DETAILS |

| £ Partial Area Information For: Bleeding from ear (disorder) ‘ —

1’ Partial Area Details | Hierarchical View (Graphical) |

0 LHL.-L.-UJIJ‘L_" e ol 'UJ\JUI UL.-IJ

Root Concept ID: 26322001

Total Concepts in Partial Area: 8

Total Primitive Concepts in Partial Area: 6
Total Parent Partial Areas: 2

Total Child Partial Areas: 0

Partial Area Relationships:

Hierarchy: Clinical finding (finding)
rea:
Associated morphology
Finding site

Partial-areas:

Bleeding from ear (disorder)
8 concepts

Loading...

Bleeding pinna (finding)

4 concepts

Mass of body structure (finding)
7010 concepts

Details

Details

J

View

View

Associated morphology (attribute)*

Eindinn cita fattribuitai*
Partial-area Root Concept Parents

Root Parent Concept: Bleeding (finding) (131148008}
Parent Partial-area: Bleeding (finding)
Parent Partial-area Relationships:

Associated morphology (attribute)+

Root Parent Concept: Disorder of ear (disorder) (25906001)

Concepts in Partial-area (Alphabetical)

Acute hematoma of pinna (disorder) [primitive] (20230&000)

Bleeding from ear (disorder) (26322001)

Hematoma of pinna (disorder) (88050005)

Hematotympanum (disorder) [primitive] (111526009)

Injury of head with otorrhagia (disorder) [primitive] (85848000)

Otitis media with effusion - sanguinous (disorder) [primitive] (232256002)
Child Partial-areas




Searching for Concepts

artial-areas: 10614 | Concepts: 99440 Return to Root Save As Image Options Create Subtaxonomy & Search I
d View | ® Concept ' Area (_ Partial Area
Search Anywhere in Name
|hematnma of pinna
Search Results
Associated morphology, Finding site (1147 PAreas) T i
Acute hematoma of pinna (disorder) {Acute he—
. . : — . . Acute hematoma of pinna (disorder) {Acute heg
Sweling of body Distention of blood musmln:gliltrsll | ar Gastrointestinal F |chronic hematoma of pinna {Cauliflower ear {—
structu... (141) vess... (131) hemorrh... (117) I Chronic hematoma of pinna {Cauliflower ear |
Respiratory Foreign body in Bile duct Ulcer of lower Te: Eh:omc, h?hmﬂm:nﬂ of pf"",'ﬂ {Cﬂ[;j “:mw?r ﬁ;ﬂ” —
obstruction (47) geritour... (46) proliferation (45) extremity... (43) *Ei ormity lﬁmﬂ Dmﬂl of pinna {Deformity TTIL
Hemorrhage of Inflammation of Monallopathic lesion | | Pleural effusion (26) | [Ulcer of mouth (26) | | Prolapse of female S
anastomosi... (26) vulva (26) of ... (26) genit... (25)
Lesion of vulva (16) Malposition of Ruptured Acquired deformity Developmental Dissociated Hyi
uterus (16) membranes (1) of he... (15) anomaly of... (15) strabismus (15)
Stenosis of lacrimal | [Aphthous ulceration Bone marrow Bronchiectasis (10) | | Cerebral herniation Corneal deformity Dy
sys... (11) of s... (10) hyperplasia (10) (10) (10)
Deformity of pinna Discharge from Edema of larynx (8) Fibrosis of Finding of nasal Fissure of nipple (8) F
(8) nipple (8) mediastnum (8) deformi... (8)
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Taxonomies for Quality Assurance

* Nearly eight years of research has shown
taxonomies support QA of SNOMED CT.

 BLUSNO supports QA by enabling
identification of groups of concepts more
likely to have errors.

— Small partial-areas

— Concepts that overlap between two or more
partial-areas
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SNOMED CT

Concept
—
Cl | B
finding structure
Body structure, altered Anaterical or Physical
Findling e from _\ts ariginal P acquired body anatomical
by s eeding anatomical structure structure entit;
y site
-~
Finding sif Anatomical
i ¥ Finding af ) i Morphelogically structure
structure bady rnfgim Finding site ool
) x ‘ stucture
1 ind
N | inding site
Dizorder of Ear and Finding of ‘ /
TWiass of body s body site auditory head and /
ion finding neck region Ma Mechanical _ _
I £ Abnormalit Entire anatomical
\ A structure
Aspociated Bady system
morphol ™ por o — structure
and throat fi n:ng
Disarder of finding Upper Body part bk of
body system A N N N structure ) Fnirebod
- Structurs of A Fartel e 1 hal ' I
Inding site—i——EIoKling site special senses | Fiead and neck Zmawiae
—Finding siteg— organ system structure —Part ot— P e
Fo e {,fAssaciated N
- BJ\'_ L morphology * |
Disorder of | uia - :w:e atnd iy
isorder of y N roat structure
audltory Disorder Ear Ear, nase and —T——T——TFinding si TN L —
Mass of head “[ system of head finding throat disorder ‘b{ aud.t.or system |
Part of
Finding site] T N
4 —T— Finding sit J ] Erl -re
Assoriated 1 ,! Entire auditory rr‘| e e l_npa" q Eand naiid part of
External ear ‘_mcrpmlogy‘ Structure of half of » syster
findi Dienrder body lateral to / L_sutem | ,4—56‘371 of 2
T of ear midsagittal plane -J Erlllre head f—T—T—
\‘ g A L - r - h
— Y Part af
‘\, h, Pinna finding L A [ 1 Head | 1
- pant Part of
Assn(lat
1 L morphology Bleeding | | o Partaf Body organ
M from ear \. structure L
i Structure of half L L b
WLl zsotiated of head lateral to
Disorder L morphalagy midsagittal plane
extemal ear / Qrgan part
P11 —Part
1
Dizorderof | A Finding sit Ear strugture
inna /
fd
Structure of
side of head
Hematoma
of pinna Stracture o R Ropma
|
Auricular
Acute hematoma Subchondral Structure of region  — Entire Side
ok ot mogmgo| | Kilmts
Finding site j
Entire
temporal €—————Part of
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.

ndling sit » "
e ¥ structure
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Chronic hematoma of pinna?

* Exists in SNOMED CT but as a synonym for
Cauliflower ear

* Uncovered using the taxonomy when
reviewing SNOMED CT's bleeding concepts

 Hematoma of pinna is an overlapping
concept in small groups

Corneal scar (5) Degenerative Cholesteatoma (11) || Lumbar ¢

disorders o... (5) (1

Atrophy of salivary | | Bleeding pinna (4) Bleeding from ear Bleeding
glan... (4) (8)

Placental abruption | | Rupture of bladder Nonallopathic lesion Patho

(4) (4) of ... (7) rescrptic
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Identifyin

Hemorrhage of

abdaomi...[39)

Postparturn
hemarrhag..[4)

Hernatoma of kidney

(%)

Hernarrhage of

kidney...[2)

Hematarna of was
defe.,[1]

Hernorrhage of
Fallop..[[1]

Hernarrhagic

duadenit...([1)

Canine hernarrhagic

g.01)

Acute gastric ulcer

W1

Cerebromeningeal

hermn..[1)

Ezophageal
anastornot,.[1]

Hermorrhagic
skarnatit,, 11

Intracranial
hemarrh...(32)
Urnbilical Bleading
(4

Eladder hemarrhage
()

Hermatama of
fallopia...[1)

Hernatormna of vagina
d..(1)

Marginal placental

hl1)

Rectal heratorna (1)

Hematarma of

jejunurn (1]

Mallory-iieiss
syndro... (1)

Mar-traurnatic
intrac..[1)

I Epistaxis (6]

Hematama of buccal
m..[11

aenitourinary tract
0301

Bleeding gums (3}

Placenta previa

with...(3)

Mon-rmenstrual
wagina..[1]

Marginal placenta
pr. (1)

Mixed accidental

hern.. (1]

Stomach hematomna
(1)

Gastric ulcer with

w1

Peripancreatic
hernat,. (1)

Subpial
intracranial...[1)

Pharyrgeal
hermarrhag.. (61

Subungual
hematoma, .

(1

Gastrointestinal
hern..[22)

Bleeding cervix (3)

Third stage
hernarrha...[3)

Hernorrhage Fromn
uret,.[1)

Hemarrhage of
semina. 1)

Transplacental
hermar .11

ric ulcar with

w(1)

Subarachnoid
intracr .61

Hernarrhage in optic

1)

Bronchial
anastornoti,. 1)

Subungual
hematoma, ..

(1

F.espirabory track
he..(14]

Meningeal
hemarrhage...[14)

Eleeding from mouth
(8)

Eleeding of pharyrs
2

Suburgual

hemarrhage...(2]

Eleeding from noze

2

Hematama of uterus

(3]

Concealed
accidental...(1]

Hernorrhiage of was
de.[1)

Gastric hemorrhage

(18)

Hernarrhagic
gastroen..[[1]

Calanic hernatanna

(1)

Hernarrhage of
intrac,. 4]

Man-traurmatic
extrad..[1)

Masal septal
hermatarm..[1]

Hematoma of pinna

[3)

Waginal hematoma

(2]

Hermatarma of
prostate...[1]

Inbervillous
hernareh,. (1)

Lomwwer
gastrointestin, 161

Cuacdenal hemnatanna
(1)
Cecal hermatorma (1)
Subdural
intracrania.. (2]

Hematometra (2)

Hernatama of

bladder ...[1]

Hernorrhage into
owat,(1)

Cuadenal
hermarrhage [13)
Acute gastric ulcer
W10
Appendix hermatomna
(1)
Subdural
intracrania. 2]

Bleeding skin (5)

g overlapping concepts

Eleeding from ear [5]

Eleadirg of aral
muc... (1]

Bleeding pinna (1)

Herorrhage of
prosta,.2]

Partial placenta
pre.[1)

Hematama af ureter

(1)

Hematama of anus
(2]

Small inkestinal
hem..[1)
Acute gastric ulcer
1)
Epidural
intracrania,. 2]

Drelayed AMDOR

secon..[3]

Atonic postpartum

he..(1)

Wocal cord
hernatorna (1)

Hernatama of
prepuce (1)

Hematama of seminal
(2]

Couvelaire uterus (1)

Hermnatarmna of braad

13

Hematama of ileum
(1]
Chranic lower
gastro,.,[1)
Ducdenal ulcer with
1)
Epidural
intracrania,.[2]

Gastrointestinal
ana.f1]

Hernatama of
gingivae..[1)

Hermatama of
intracra,.1]

ernotrhiage from
ader,.(1]




Domain Experts Weight In

* Chronic hematoma of pinna should not be a
synonym of Cauliflower ear

— Cauliflower ear is a physical deformity, potentially
caused by a hematoma of the pinna

— Not a hematoma of the pinna, which is why it is
(correctly) not hierarchically related to hematoma
of pinna

* Proposed solution: Create a Chronic hematoma
of pinna concept and relate Cauliflower ear to it
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* Implement new types of summarizations for
SNOMED CT

— Hierarchies without relationships
— Large partial-areas

* Enhanced functionality
— Provide more information about the taxonomy
— Highlight concepts more likely to contain errors

* Public release
— Access is currently by request or invite
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Conclusions

 Partial-area taxonomies summarize the
content and structure of SNOMED CT.

 BLUSNO is a tool for creating, visualizing,
and exploring partial-area taxonomies

 BLUSNO can support QA of SNOMED CT
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