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A New Database System for Radiological Reports

Mitsuru Ikeda and Sadayuki Sakuma
Department of Radiology, Nagoya University Schocl of Medicine
(Director: Prof. Sadayuki Sakuma)

Research Code No. : 220
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Natural language processing

We have designed and developed a new database system to facilitate automatic feedback of the
content of radiology reports to radiologists. The prototype of this database system has been
implemented in the RGSS-ID], a developmental computer system that applies artificial intelligence
methods to a reporting system. This prototype system was constructed to test the feasibility of
overcoming the limitations of conventional database systems.

The new database system is based on our semantic model for radiology reports and is able to treat

data with unnormalized relations.

Operations specific to our database system include the ability to acquire information about a set of
reports that contains any semantic expression included in the lexicon and the ability to obtain the
expressions that belong to a set of several semantic expressions in the reports. Thus, our new database
system will offer a more powerful tool for analyzing the content of reports than conventional database

systems.
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Fig. 1 A model for the correlation betweern the
medical imaging and the sentence to describe its
characteristics.
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Fig. 2 A semantic model showing the radiological
information to be contended in a noun phrase in
fig (0.
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The context free grammar for fig(i)

The context free grammar for local(i)

Rule 1 : F=+AC+NP
Rule 2 : F=NP

Rule 3 : AC=ACA+NPS+ACP
Rule 4 ' AC=ACA+NPS+ACP+AC
Rule 5 ' AC+ACA+APS+ACP
Rule 6 : ACSACA+APS+ACP+AC

Rule 7 : NP=APP+NPS
Rule B : APP=NPS + iy & + Bh iR 7
Rule 3 : NP=+NPS

Rule 10 : NPS= 21
Rule 11 : NPS— B {EEiEE+ B8

Rule 12 : iE{HHEREEE - L {FFERSHE A
Rule 13 © JECEEHGER - L {550 B
Rule 14 © JEGRE IR - 45 1F 6580 B + B 508 A

Rule 15 : IEMFEEIE A -+ NSP

Rule 16 : BEMEREE A -+ NSP+T@ )

Rule 17 : SE{EEMEA -\NSP+ITH 3

Rule 18 : SE{FHERGES A - NSP-+ B ML A

Rule 19 : SEGIEMEIE A -+ NSP+ ) J+ RS A
Rule 20 : SE{RHERERE A - NSP+I T 3 1+ BIFERIE A

Rule 21 : HEERSEE B - B2 (1) RlER
Rule 22 : I+ E5EE B — BI1E + 75 2 (M) Bl (57
Rule 23 : EETEE B - 22 (B) A 7 + M5 8518 B

Rule 25 : APS—# F#Efi5E

Rule 26 : 80 #EH51RE - f: 2 (M) IR0 B 7

Rule 27 : MUF 5 68 - B + 2 (8) B’

Rule 28 © LR 5 6588 - 78 (B)) W& M 7 + M A 1E 6508

Rule 29 : UM #6518 - B8 + T2 (W) 1939 AR s + A o s

Rule 1 : L =+NLG+Modifier
Rule 2 : L =+NLG+ Modifier + NLG+ ModifierSU
Rulz 3 : L =+PRL+ModifierS+ Modifier

Rule 4 : NLG=+NLGS
Rule 5 ' NLG=NLGSS+"& ;+NLGSS+" &,
Rule 6 : NLG=+NLGSS+#" &+ NLGS+ =40 70,

5
6
Rule 7 @ NLGS-+NounL -+ModifierS
8
9

Rule 8 : NLGS-+NounL-+ModifierS+" &, j+NLGS
Rule 3 | NLGSS=Nounl.+ModifierS

Rule 10 : Medifier+MOD1 +MOD-+MQD2

Rule 11 : Medifier SU=MODSU1 +MODSU+MODSIU2
Rule 12 © MedifierS=MODST+MODS+MODS2

Rule 24 © M{FEEGRE B ~ IR+ H5 (1) FAER R + E5E815 B

The context free grammar for p(i)

Rule 1 @ P-+Clause+Madality
Rule 2 ! Clause=CL1+CL+CL2

Fig. 3 The revised rules of the context free grammar to be framed for fig (i),
local (i), and p (i) in the Japanese version.
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# %) | (isa Pshadow %) ﬁﬁﬂ fITEM
CTsean | 111-111-1 | Infarction | N | (hasnounl (hasname * ) —
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2kt | s [ooees | [vowic] E [Row]
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a
[aovers] [ apvecTive | | ADJECTIVE |
(b)
Fig. 4 An example of the unnormalized relation of our data base system.
(a) The unnormalized relation REPORT-TABLE represented as a relational
view. *indicates a power set. (b) The unnormalized relation REPORT-TABLE
represented as a tree. *indicates a power set.
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MBS 3 BIFE > iR

<2 %o IR BRI 4 O L D AR IR UR sk
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élﬁﬁ-- b L Eﬂ

AR BT A= M LA - 13 H CE study C5ULT, £ MM
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ZEERITER
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EROLA— MEEAERLE T, REF—5 R L b 5

PIRIREE 3 10 A7 ¥ — T & 248 b THERLRE
8 40 (BRI R8st

(b)
Fig. 5 An example of screen displays for the acquisition windows.
(a) Windows for acquiring information about a set of reports that contains a
semantic expression. (b) Windows for obtaining the expressions that belong to a
set of several semantic expressions in the reports.
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