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Basic Assumptions

* Role groups are not just syntactic features they have
clear meanings, just as any other SNOMED relation

* OWL requires them to be modelled as object properties
with description logic semantics

 Question

* Which is/are the explicit meaning(s) of the role group
relation?

e Can it be derived from current modelling patterns?

 Method (work in progress):
* Inspection of frequent representational patterns
* Analysis of examples
* Interpreting role groups



Pattern

Disolass_morp|MoAb
Disolfin_site|BoSt

Proc|method__ |QuVa
Proc|pro_sidi|BoSt

Disolass_morp|MoAb
Disolfin_site|BoSt
Diso|occurren|QuVa
Diso|pat_proc|QuVa

Find|has_inte|QuVa
Find|interpre|ObEn

Proc|dir_morp|MoAb
Proc|method__ |QuVa
Proc]|pro_sidi|BoSt

ClIDr|has_boss|Subs
CIDr|has_prai|Subs
ClDr]has_psdu|UnOf
ClDr|has_psdv|QuVa
ClDr|has_psnu|QuVa
ClDr|has_psnv|QuVa

Proc|method__|QuVa
Proc|pro_sidi|BoSt
Proc|usi_devi|PhOb

Proc|dir_devi|PhOb
Proc|method__ |QuVa
Proc|pro_sind|BoSt

Disolass_morp|MoAb
Diso|cau_agen|Orga
Disolfin_site|BoSt
Diso|pat_proc|QuVa

Count
40297

18539

9167

5681

4307

4129

2799

2688

2236

10

11

12

13

14

15

16

17

Pattern

Proc|dir_subs|Subs
Proc|method__|QuVva
Proc|pro_sind|BoSt

Proc|method__ |QuVa
Proc|pro_sidi|BoSt
Proc|usi_subs|Subs

Find|has_inte|QuVa
Find|interpre|Proc

Situlass_proc|Proc
Situ|pro_cont|QuVa
Situ|sub_reco|Pers
Situ|tem_cont|QuVa
Disolhas_inte|QuVa
Disolinterpre|Proc

Diso|ass_morp|MoAb
Diso|fin_site|BoSt
Diso|pat_proc|QuVa

Diso|cau_agen|Orga
Diso|pat_proc|QuVa

Proc|method__ |QuVa
Proc|pro_site|BoSt

Count
2226

2168

2112

2087

2076

1979

1948

1743

18

19

20

21

22

23

24

25

Pattern

Disolass_morp|MoAb
Disolfin_site|BoSt
Diso|occurren|QuVa

Situ|ass_find|Diso
Situlfin_cont|QuVa
Situ|sub_reco|Pers
Situjtem_cont|QuVa

Find|cau_agen|Subs
Findlhas_real|QuVa

Find|ass_morp|MoAb
Find|fin_site|BoSt

Proc|dir_subs|Subs
Proc|method__ |QuVa

Disolhas_inte|QuVa
Disolinterpre|ObEnN

Proclhas_inte|QuVa
Procimethod__|QuVa
Proc|pro_sidi|BoSt

ClIDr|has_boss|Subs
ClIDrlhas_csdu|QuVa
ClIDr|has_csdv|QuVa
ClIDrlhas_csnu|QuVa
ClIDr|has_csnv|QuVa
ClDr|has_prai|Subs

- complete table

Count
1555

1502

1459

1430

1364

1336

1321

1244
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Pattern 1

Example

RG
Interpretation

Disolass_morp|MoAb
Diso|fin_site|BoSt

73452002
Abscess of lung (disorder)

’ > 405950009
Abscess of thorax (disorder)

301232003
Lesion of lung (finding)

v

Occurrence: 40297

363180009

v

Inflammatory disorder of the respiratory fract (disorder)

19623001
Disorder of lung (disorder)

v

Lo ﬂﬁﬁ?ﬁﬂﬂﬂ
‘.'t\hhssociated morphology (attribute)

\\}_’ 44132006
J:', Abscess (morphologic abnormality)

i 363698007 b
i .

Minding site (atiribute) _/’J

includes

39607008
Lung structure (body structure)




Pattern 2 Proc|jmethod__ |QuVa
Proc|pro_sidi|BoSt

Occurrence: 18539

387714009
Operation on lung (procedure)

Example E

L@}—._p

RG Includes
Interpretation

3854587003
Surgical procedure on thorax (procedure)

v

265045007
Lung and/or mediastinum operations (procedure)

v

22123002
Operation on lower respiratory fract (procedure)

3

116794001
Procedure on lung (procedure)

> ﬁs@mnw % 39607008
1'¢\hF'r0cedure site (attribute) ) Lung structure (body structure)

|r 260686004 129284003
\%Memm (attribute) } ) Surgical action (qualifier value)




199873000
Congenital anomaly of skin (disorder)

L erg 3 = “~0Ab Occurrence: 9167

38164009
Congenital anomaly of integument (disorder)
I_IIU\JIIII I_\JI\.UII—JU\J L

pe— — jcurren|QuVa

Disorder of skin (disorder)

orsorpdl_procjQuva

.’(246454002 i > 255399007
\l.:E)ccurren ce (attribute) j Congenital (qualifier value)

Example
_.f' 116676008 \\,1 » 43755003
139873009 '\Associated morphology (attribute) //'l Morphologically abnormal structure (morphologic abnormality)
Congenital anomaly of 8 ] 3
[ A\
*G‘T;Lﬁi{;caj process (attribute) /ﬂ ’ g’ﬁ?ﬁcﬂ developmental process (qualifier value)
@ # r_i 38184008
363608007 E ﬂr 39937001 =]
_.Q\l_:inding site (atiribute) ! Skin structure (body structure) f}
[:: 93320005
Disorder of skin (disorder)
P .’(246454002 \']E » 255393007
@ccu rrence (attribute) _,;; Congenital {gualifier value)
pe =
» f./nﬁs?suoﬂ \\.* 49755003
l'n\hssociated morphology (attribute) /'j ’ Morphologically abnormal structure (morphologic abnormality)
2 ﬁ?ﬂwﬁﬂﬂﬁ :{‘\"1\ 306490002
T\\F‘alhologica] process (attribute) j,-i' » Pathological developmental process (qualifier value)
P .
> _{3_5359300? ‘j"E go| 39937001
'\'\\L\_Flndmg site (atfribute) _,//' Skin structure (body structure)
RG Includes

Interpretation



Pattern 4 Find|has_inte|QuVa Occurrence: 5681
Find|interpre|ObEN

Example

Body temperaiure above reference range (finding)

L o

Abnormal body temperature (finding)

S017T008 E

ﬁsaﬁanaa -\T 281302008
KHas interpretation (attrioute) ;.IE 3 Above refersnce range (qualifier value)

386725007
Body temperature (observable entity)

(353?!40'33 \TE >

Mﬂte rprets (attribute) _/J

RG (?)
Interpretation



Pattern 5 Proc|dir_morp|MoAb 4307
Proc|jmethod__ |QuVa
Proc|pro_sidi|BoSt

Example

104001
Excision of lesion of patella (procedure)

R

B240004
Operative procedure on knee (procedure)

128203006
Procedure on patella (procedure)

126985005
Excision of lower extremity structure (procedure)

373196008
Operative procedure on bone of lower extremity {procedure)

68471001
Excision of lesion of bone (procedure)

. .._ " an5813007 i 64234005
kF'mce-dure site - Direct (atiribute) 4 Bone structure of patella (body structure)

3 fffzsnsasnm \-.1 3 129304002
l'\l'w.-'lelilod (attribute) jr Excision - action (qualifier valus)

%Jzééf?

7 =
i 363700003 E 2 52988008

\5\Direct morphology (atiribute) J Lesion (morphologic abnormality)

RG Includes
Interpretation



Pattern 6

Example

ClIDr|has_boss|Subs
CIDr|has_prai|Subs
CIDrlhas_psdu|UnOf
CIDrlhas_psdv|QuVa
ClIDr|has_pshu|QuVa
ClDr|has_psnv|QuVa

Occurrence: 4129

329525004

Product containing precisely aspirin 300 milligram/1 each conventional release oral tablet (clinical drug)

W

Product containing only aspirin in oral dose form (medicinal product form)

RG
Interpretation

f
o 766952008

Count of base of active ingredient (attribute)

\.\\ 38112003
’J_,g 3 1 (qualifier value)

3 411116001
@Ias manufaciured dose form (attribute)

i » 421026006

_/) Conventional release oral tablet (dose form)

3 {ﬁ'&uezuou il 732936001
\&_Has unit of presentation (attribute) 4 Tablet {unit of presentation)

g 7 732946004
N Has presentation strength denominator value (atiribute)

i 38112003
A 1 (qualifier value)

3 732944001
% Has presentation strength numerator value (attribute)

725125005
/' 300 (qualifier value)

» f/? 32843007

\‘. » 387458008

T‘n Has basis of strength substance (attribute) I Aspirin (substance)

» J/ 762943000
Has precise active ingredient

\-. 387458008
(attribute) J Aspirin (substance)

» 732947008
b Has presentation strength denominator unit (attribute)

3 732838001
Tablet (unit of presentation)

7 732845000

g
1\ _Has presentation strength numerator unit (attribute) /}I

256684004
milligram (qualifier value)

Includes




10077008
Endoscopic biopsy of stomach (procedure)

c|method__ |QuVa

Pracloro_sidilBoSt

.

79121003

Biopsy of stomach (procedure)

|hOb

— T L

Patt¢rn 8 p—

Endoscopic biopsy (procedurs)

.,ng)b
uVa

Exam p@".'unemm (attribute) )

Proclpro_sind|BoSt
260686004

129314006
Biopsy - action (gualifier valug)

Occurrences: 2799

Occurrences: 2688

10077008
Endoscopic biop

_’CZSSSH 005
By O

o

13219008
Using access device (atiribute) _/U »

Gastroscope, device (physical object)

RG
Interpretation

( 405813007
__ % | Procedure site - Direct (attribute)
- Biopsy of stomach (procedure)

69695003
Stomach structure {body structure)

-

SITET003
Endoscopic biopsy (procedure)

prome] >

128314006

KJEEIIBBEIJM _\E ,
*O’.”@emm (athribute)

Biopsy - action (qualifier value)

ff:-’f25391 005
KL.Ising access device (atiribute)

N

j-’

.

13219008
Gastroscope, device (physical object)

ﬁﬁamuu?

» 1'{%F'rocedure site - Direct (attribute)

J

GI6I5003
Stomach structure {body structure)

Includes




Pattern 9 Disolass_morp|MoAb
Diso|cau_agen|Orga
Diso|fin_site|BoSt
Diso|pat_proc|QuVa
Example
10491005

Herpes zoster with meningitis (disorder)

o =

240468001
Neurological varicella (disorder)

406586005
Herpes virus infection of the central nervous system (disorder)

58170007
Viral meningitis (disorder)

RG
Interpretation

Includes

ﬁ%ﬂ?ﬁﬂﬂﬁ
’O‘..’kcauaalive agent (aftribute)

Occurrences: 2236

13551004
Human herpesvirus 3 (organism)

i

=

(&‘_TDISEIJDE ‘\I\E » 441862004
LLF'thologicaJ process (afttribute) _;', Infectious process (qualifier value)
X :
. { 116676008 1 23583003
kﬁs&oci ated morphology (attribute) _JJ} ) Inflammation (morphologic abnormality)
» *ﬁsssgauar \\-.\ 3 1231004
 Finding site (aftribute) J'f' Meninges structure (body structure)




Pattern 10 Proc|dir_subs|Subs Occurrences: 2226
Proc|method__|QuVa
Proc|pro_sind|BoSt

Example

38077002
Manual expression of sebaceous gland (procedure)

| » 129174005
Procedure on skin appendage (procedure)

118754003
Procedure on gland (procedure)

g

107883003
Integumentary system manipulation {procedure)

v

10012005
> Expression {procedure)

250886004 ‘\‘E g | 257821005
. Method (attribute) / Manual expression (qualifier value)

E‘ 405814001 \\‘\‘1 1028005

1\ Procedure site - Indirect (atiribute) J’ » Sebaceous gland structure (body structure)
ffasa?m 004 \\ﬁ » 51280008

1KDi rect substance (atiribute) _’)J Sebum (substance)

3w f;sﬂsasum —\1} » 129408000
\'\_\kl\.-'lemod (attribute) ﬁ,jl Manipulation - action (gualifier value)

ﬁuﬁalauo? \11 43075008
kPmcedure site - Direct (atiribute) /JI » Structure of imtegumentary system (body structure)

RG Includes
Interpretation



Pattern 11 Procjmethod__ |QuVa Occurrences: 2168
Proc|pro_sidi|BoSt
Proc|usi_subs|Subs

Example

38172006
Cervical discography (procedure)

| » TEE1001
Discogram (procedure)

[: J03TEGE002
Contrast procedure of neck (procedure)

P
L3 424361007 i 385420003
\ Using substance (attribute) Contrast media (substance)

3 /EEDEEEIJN 3 278110001
\ Method (attribute) Y Radiographic imaging - action (qualifier value)

P &y
3 403813007 63618006
%\ Procedure site - Direct (attribute) Y Structure of cervical intervertebral disc (body structure)

RG Includes
Interpretation



Pattern 12 Find|has_inte|QuVa Occurrences: 2112

Find|interpre|Proc
Example
23506009
Normal flora {finding)

L@®

P
363714003
\ Interprets (attribute)

P
J63713009 1
\ Has interpretation (attrioute)

17621003
MNormal (qualifier value)

RG ?
Interpretation



Pattern 13 Situjass_proc|Proc Occurrences: 2112
Situ|pro_cont|QuVa
Situ|sub_reco|Pers
Situltem_cont|QuVa

Example

Fascia drained (situation)

‘ » 443938003 l

Procedure carried out on subject (situation)

.’_ /4DE?E1IJDIII S 410312000
\LTE mporal context (attribute) y: Current or specified time (qualifier value)

| 264581000 l

» 7 408730004 3 385653003
\, Procedure context (atiribute) Y Done (qualifier value)
7 3
» 363389002 444572006
\P.,Ssociated procedure (attribute) y Drainage of fascia (procedure)
7 \
» 408732007 410604004
\, Subject relationship context (attribute) y Subject of record (person)
RG is outcome of ?

Interpretation



Pattern 14 Situlass_proc|Proc Occurrences: 2112
Situ|pro_cont|QuVa
Situ|sub_reco|Pers
Situjtem_cont|QuVa

Example
2448008
Dementia (disorder)
‘ » 111473008
Crganic mental discrder (disorder)
gﬁﬁSEﬂﬂDD? -—G\‘I\\I 12738008
‘i inding si i i » i
,\\tlilndlng site (attribute) 7’ Brain structure (body structure)
f _‘-\.\1\;:"
E [ 383714003 I 311465003
: : F i
Lwterprets (attribute) ) Cognitive functions (observable entity)
e
:rr/z-._ssmnﬂs 4\\\ 260379002
LxHasmterpretatmn (aftribute) :JJ; . Impaired [gualifier value)
RG includes

Interpretation



Pattern 40 Spec|scd_proc|Proc Occurrences: 398
Spec|spe_soto|BoSt

Example

309146009
Thyroid fine needle aspirate sample (specimen)

‘ » 122550002
Specimen obtained by fine needle aspiration procedure (specimen)

[: JF06B0007
Specimen from thyroid (specimen)

> /1131?1005 48635004
N Speciman procedure (attribute) P Fine needle biopsy (procedure)
P

118162006 5 GST748006
N Speciman source topography (attribute) Y, Thyroid structure (body structure)
RG includes
Interpretation
Comment Parts of a possibly heterogeneous specimen.

At the right hand site a possible modelling pattern could be:
is_outcome_of some (Fine_needle_biopsy and has_participant some Thyroid_structure)



Pattern 54 ReTh|pro_site|Proc
ReTh|method__ |QuVa

Occurrences: 214

Example

228313000
Mobilizing of body part (regime/therapy)

Ne

| 771320004
| Procedure on body region (procedure)

243120004
Regimes and therapies (regime/therapy)

74923002
Mobilization {procedure)

e o
[ 405313007 388656009
\ Procedure site - Direct (attribute) ) Body part structure (body structure)

P
260686004 3 129402008
'\ Meathod (attribute) i Mobilization - action (qualifier value)

RG includes
Interpretation



The relation includes

* From BioToplLite2

* Most general
spatiotemporal
inclusion

* Transitive

e Reflexive

-

[ Peutz-Jeghers syndrome }

RoleGroup ?7,I,n,cludes"""""// RoleGroup =>Includes

[ Congenital Lentigo J [ Congengg:;gtestlnal J { NeurologicalDisorder}

Findings/Disorders = Conditions

V4

{ Removal of foreign body from stomach by incision }

RoleGroup => Includes - / "~ RoleGroup => Includes
[ Incision of Stomach } [Removal of foreign body}
Method => Includes Method => Includes
¥ N
{ ncision-Action } [ Removal-Action }
Procedures

AN




ve
@B
@A
- C_non_grouped
~© C_grouped

Description: C_non_grouped
Equivalent To @
@ (r some A) and (s some B)
Description: C_grouped

Equivalent To @
@ includes some {{r some A) and (s some B))

HermiT reasoner

Characteristics: includes

Functional
Inverse functional
v Transitive
Symmetric
Asymmetric

}

v Reflexive

Irreflexive

s | o+ || 3 | Inferred  ~

V ec _grouped
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