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Radiology Reporting System Based on the
Concept of Hierarchical Structure

-Kuniaki Tomioka

A new radiology reporting system based on the concept of
hierarchical structure is proposed. The system generates an
intermediate language file made up of semantically linked
key words. The hierarchical structure refers to the model of
Open System Interconnection (OSI) proposed by the
International Organization for Standardization (ISO).

The intermediate language is managed and stored along
with free sentences (descriptive language) to form a
hierarchical structure. Reports of 57 echographies including
65 liver diseases and 7 normal studies done by two medical
doctors and two radiologic technicians were tested to
evaluate the feasibility and utility of this reporting system.
The model system was developed using a personal computer

(EPSON PC-486GF) and Japanese word processing
software (Justsystem Ichitaro Ver.5/Windows). The hit ratio
of the number of picked up keywords (intermediate language)
against the number of key findings contained in the free
sentenices (descriptive language) was 97.4%, and the ratio
of hit cases out of total cases was 88.7%. This reporting
system with free-text process and hierarchical structure is
feasible and useful for improvement of radiological
information passage and formation of a radiology database,
whereas the strict standardization of descriptive words and
criteria of findings will be required for the construction of a
practical system.
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Fig.1 Gross algorithm of the processing system. The branching is mainly determined by se-

mantic analysis on echographical findings of liver, rather than grammatical analysis.
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DHEPACTXIHAEI I S v, (EBRICIIRIGHEDS
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5LLT, 53— RAyv -V ANFIET. b
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IR, MEBHROGEINTVARWILENTIIEEEL L
THHESNS, EESEXTIRO 22K [N b 235
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fThih s,

Fig 2IZBARB 2 RSO M DBIERT. B 1 ORI
DOBICTIE, S N-hHESEOKHIC I “Tattyliver” & \»

IR (ThEAY = LIER) PRI TV B2, JF
Bar 7 X MBBEEOSRE L, BB ORL ST
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Table 1 The list of reserved words and phrases
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FHEEHL, Thia, PESHECHE I ZF—-T7—F
Bkb, REWBECL L, PHISHEO—HEE (b—c)/ax
100% THEH L7z, Fig3nFInT L K FRSEANIHLT
I7— Ay =Dk H ANHEEE2fPREE A 1
BIOMRTH -7z, Table 21ZITFRAB T L O REFZE D 5T
FRISEEICHB SN — T — M3, BN, —5eR%
Y. SEPIOATLHOFTREFEDOEF (a) 1334618, +
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Wi o F2[ FFRE O ARLRZEAL) (1 F1), [lateral ACOUS-
TIC shadow | (1 #), [EHFIDEMNAFEETI--](1 ), &
BER AR L z[seg.5 /(1 B) THotz, Fio, BEHRARL
72D, FREFSBRESINTESY, U774 ETOHB
R OMEE A AT H » 72 [ TR ER A TR Dk
A1) E, ZEEEEEU[EFR VI ELR
v, 2 Bl ofiE#ErTh o 7.

—%, —FRXZHEMELT, MBS F—-T— Fo
FTRTPEH L2 hBEDPTRD 517 —FEE % Table 3127
Y. oG, @REBIITT 5 —BURBOLFIIL.T% L
otz

RICEROBEAMWFFME LT, FIRMEEMES Ak
i, RHEMINEHR) 126 LT, [BERHE S 5 VIZTNM S
WICBITATHF, HEF, VpAET, VWHFDI L, @B
BT CHETREL 2 DN AT RAHEFHFICER &
NTWEPEBRE L. HEdke LT, BEXCREE%
UJIAFEEAR - FIBRIZE 2 L1 W) BEEAZ ShTwi T
b, [ OREH 12 IR & OBEFIZHE | L v o7
BEBOBERTH S L L, EEEESEF1I0ER O
L, EXIZINODORFIEEEI T2 RagshTsy,
P SO I FH90.0% Tdh - 72,

“fattyliver : "D X )12, PEEFELERT LB T—ED
DIIXEEZWREL, MEDPOLIANY F—2NETELD
i, 64FEFIF29ERI, 18.6% Th -7, F72, HHSED
FESRIC " AR S D HEE EE O ET RIX, 64fEBIH17

#l, 10.9%TH-o7-.

fattyliver : liver_highechoparenchyma_hrcont (+) .

Hi)EHA.
liver_lat_enlarge_dulledge (+) _smoothsurf_rlobe_atrophy (-)

REEREELTVET.

15mm) »HHET.

ELTVWET,

BRENCEHLTVET.

RIEE P HRL TWET.,
liver_lat_illdefined_hyperechoic_30mm_mass_"hductdilated.

fil 8 FAICEEMRZTERBOShEVWE S TT.
* liver_mass () .

1 FREOID-LALSFVEARICERL, FBRIAC M MDIBETT.

fl 2 FAEFSMUKIGEEAR L, RRFSMIELTVWEY. FREGFETT. AROERIR

il 3 FFERSMUREEAR L, R/ SHIELTVWET. FERERBRL TVWET. HRE
Ic : liver_lat_enlarge_dulledge (+) _&_rlobe_atrophy_nodularsurface (+) .

il 4 FFARAN LXK IZHRAR, ABTE—-TES I 7BEEETAEII—[AE (ER
liver_s8_clearmargin_heterogeneous_mosaic_hypoechoic_15mm_mass.

Bl 5 R A — L ERE THR b LT & EA10~30mmOET 21 - E 5 Z
liver _r&llobe_heterogeneous;_hypoechoic_10/30mm_mass (++) .

fil 6 FFAXSSICEESmMOBERARLE L I —EEHF BN ET. REOITI-LALE

hemangioma : liver_rlobe_clearmargin_hyperechoic_alterecho* 25mm_mass.

il 7 FFAERSMIKICEEZ0mmOERTEALE LI —REN HY, ThLWFRBOF

% 3

E{EH R R EE S A7 A IEREES
BORFRERZERTH D05, ZOH

[FEZEICREIEDhET. ]

‘!
P 1TEORRICEFMEI SN ELALY

[FAERURBRENEAL, EiEH
siELTwWET,
HEEODID-LANEE RSN EEA.]

‘I’
T 3TEIREEMICRRBRLTTFE W, ”

Fig.2 Examples of the conversion from original sentence to intermediate language which
is composed of abbreviated keywords of findings. The*header”(e. g.“fattyliver”)is given

when the findings satisfy the diagnostic reference made by the institution or the study Fig.3 Examples of error messages against im-

LS

indicates subjectivity of the finding.

[T

groups. means“with”.

EHT4H8H25H

proper expression of the input text.
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Table 2 The hit ratio of the free sentence-intermediate language conversion in the reports of ultrasonography of normal and various liver diseases

: : No. of factors picked out No. of keywords No. of erroneous o
Diagnoses from original serﬁ'tence (a) in intermediate language (b) conversion (c) Hit ratio (96)
Normal 14 14 0 100.0
Fatty liver 39 38 0 97.4
Chronic hepatitis 101 101 2 98.0
Liver cirrhosis 69 67 0 9741
Hemangioma 36 35 0 97.2
Biliary stones 5 4 0 80.0
Hepatocellular carcinoma 54 53 0 98.1
Cholangiocarcinoma 13 13 1 92.3
Metastatic tumors 15 15 0 100.0

Total 346 340 3 97.4

* Hit ratio was calculated by (b—c) /a

Table 3 The hit ratio calculated from the number of hit cases in the reports of ultrasonography of normal and various liver diseases

Diagnosis Total cases No. of hit cases Hit ratio (%)
Normal 7 7 100.0
Fatty liver 15 14 93.3
Chronic hepatitis 17 16 94.1
Liver cirrhosis 12 10 83.3
Hemangioma 7 6 85.7
Biliary stones 1 0 0.0
Hepatocellular carcinoma 8 7 87.5
Cholangiocarcinoma 2 1 50.0
Metastatic tumors 2 2 100.0
Total 71 63 88.7
EE F EHEE
EeE 5 REE - BEY ) —fER - GEtum
" FRRICED (ROCEE -« tEBEOFRE
ETE & ®/IE BHIE, $3Vik 1 —2I#D  EMM—EMM OISR
<HELEHE>
FoE MEFOED —INARE-F—T7-F -1 2F v I AHITEIL
W7 714 LOWE <PEASHE>
EB5E HREREBRORTE BERXE, £, 2RHE0

EAMMOBEN, RUMWE

wam | SESRCLICEKE, HEN BREFHOHE, Wet ReadngD i, BIICLEL ST

T ZOUUERF EZ ORE

E3R g () OFRAE SHEWAHE, CRT, BB, 71 I ANOHETHED
HikERE

o8 HE (B) OAHhAE FEE, 2175144 ~-, 7-F7atv¥, SEEOMR
ERFEERE

B 0 (B) OEESE 254 I BRALAN, RiIR, 77 v 3%

FI7S142 I FEL, DT OEERRS

ERZEHEE S 2T LOBEES

Fig.4 The presented hierarchical structure of the radiologic reporting system consisting eight layers. The lower three layers define the
recording media type and input/output devices, the 4th fo 5th layers define procedure of report handling and acquisition of ordering infor-
mation. The upper three layers are on report itself and its application. Note that contents of the report is divided into two layers (free text
and intermediate language).
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