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Building an Ontology-Based Diagnosis Process of Crohn’s Disease
Using the Differentiation Rule

Dong Yeon Yoo' - Ye-Seul Park™ - Jung-Won Lee™

ABSTRACT

Crohn’s disease, which is recently increasing in Korea, may be seen throughout the gastrointestinal tract and cause various symptoms.
In particular, Crohn's disease is especially difficult to diagnose with several symptoms similar to other ulcerative colonic diseases. Thus,
some studies are underway to distinguish two or more similar diseases. However, the previous studies have not described the procedural
diagnosis process of it, which may lead to over-examination in the process. Therefore, we propose a diagnosis process of Crohn's disease
based on the analysis of redundancy, sequential linkage and decision point in the diagnosis of Crohn’s disease, so that it enables to
identify ulcerative colonic diseases with symptoms similar to Crohn's disease. Finally, we can distinguish the colon diseases that have
symptoms similar to Crohn’s disease and help diagnose Crohn's disease effectively by defining the proposed process-oriented association
as an ontology. Applying the proposed ontology to 5 cases showed that more accurate diagnosis was possible and in one case it could be
diagnosed even with fewer tests.

Keywords : Medical Diagnosis, Diagnosis Process, Ontology, Crohn’s Disease
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Fig. 3. Procedural Relationship of Examinations for Diagnosis
of Crohn’s Disease
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Table 1. Examples of Differentiation Rules for Ulcerative
Colitis Disease

Examination Sign & Symptom Diagnosis

e Abdominal Pain, Irritable Bowel
Clinical . . <

(a) Evaluation Diarrhea occurring Syndrome

only during the day "Suspected”
Clinical Irritable Bowel

(b) . Fever, Weight Loss Syndrome

Evaluation ” .

N Excluded
Cobblestone — | Crohn's Disease

(©) Colon Test Appearance Ulcer - "Defined”

Tuverculous

(d) Colon Test Transverse Ulcer Enteritis
"Defined”

Tuverculous
(e) | Chest X-ray Tuberculosis Enteritis
"Defined”

o] /xl—ﬁ 7].01] /\1 Ll—oﬂ 13 HL/\g 5]-
AHDiarrhea) $4< Hole
Bowel Syndrome)< 2J41& 4= gl
A& 72 (Weight Loss) 5
F T2 A ETHDb). Eg oAl

532 (Abdominal Pain), 4
H14g  FF(Trritable
o} 1

2 Aol WA A9 AEH(Q)
Ukerel el 44 499 3e@s e Pyt
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)

oA BAE 7
#3104 BRlggRe), A8y AWPAES A
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oA ol9h 22 AFAAE 1223 A S| 2t
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Wt 2 Z2AAE ] 9% 2o ARRET, o
A3 2AES 244 2PoR 9gdn B3 A4 2740
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o, Check Pointoll A Z24¥ Aite v 245 T30k
3= & e Check Pointo] 7 S gX(definite), 21X

T F o
e
ok T

(suspicious), ¥l #l(exclusion)3l= e+ Axz A4Hct 7+

7+9] Check PointollAl A== 24 27 sk A2

Table 29} 2t} Check Point9} 274 A& ¥&3dto] 22

W Ag T2 A AFg 42 39353, Check Point 394

AW 93 A2AE B A9, Y ZEAAE g gE
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e A4S weh 4ol AAF Aol EAleh,
2 7 ARE Check Pointdl SIs) AL 4R} 5

NN F&/H77 Olaol A= 45, Check Point 2014 =22
W EAA 279 el weh 22 A, w4 A9
W 5 Ak FE/8737 olgel gl Aol ol Al
& A3t Check Points AUAH ZdS A,
START
. . Check Point
* Clinical ... .{ Examination
Evaluation Diagnosis
1
Definite
=
Exclusion
+ Colon Test 33— Exclusion
+ Tissue Examination .
+ Plain Abdominal .l
Radiography 4 > Definite
« Upper Gastrointestinal
Endoscopy = sesses
* Additional Medical Imaging Definite
5
[: Exclusion
+ Enteroscopy sresess|
Definite
6 [
Exclusion

Fig. 4. A Diagnosis Process of Crohn's Disease
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Table 2. Decision Conditions using the Differential Diagnosis of Crohn’s Disease
Check Point Condition Sign & Symptom Decision
Check No History of Crohn History of Surgery CheckPoint 2
Point 1 else - CheckPoint 3
Enterostenosis
Check Mesenteric Fat Wrapping Definite
Point 2 Surgery or Laparoscopy Lymph Node Enlargement
Lymph Node Conglomeration
else Exclusion
Check Clinical Manifestation Sign & Symptom suspected Crohn’s Disease CheckPoint 4
Point 3 & Clinical Test else Exclusion
Colonoscopy, Cobblestone Appearance
Sigmoidoscopy, Longitudinal Ulcer
Barium Enema Non-continuous Aphthous Ulcer
Wrinkle Loss
Fistula
Check . Sacculation Definite
. Barium Enema -
Point 4 Stenosis
Pseudodiverticulum
Pseudopolyp
Tissue Examination Noncaseating Granuloma and More than 1
Symptoms or More than 3 Symptoms
else - CheckPoint 5
Chest X-ray Tuberculosis Lesion Exclusion
Cobblestone Appearance
Double-Contrast Small Bowel Pseudodiverticulum
Follow-Through Longitudinal Ulcer
Non-continuous Aphthous Ulcer
Double-Contrast Small Bowel Fistula
Enteroclysis Stenosis
Computed Tomography Barrier Contrast Enhancement
Enterography Barrier Thickening
Check Computed Tomography Fistula .
Point 5 pErlten'clysisg o Stenosis Definite
Mignetic Resonance Stenosis
Enteroclysis Anal Lesion
Endoscopic Ultrasound Anal Lesion
Lymph Node Enlargement
Abdominal Ultrasound Absces;
Stenosis
Fistula
Upper Gastrointestinal Endoscopy Bamboo Joint-like Appearance
else - CheckPoint 6
Cobblestone Appearance
Check Small Bowel Follow—Through, Longitudinal Ulcer Definite
Point 6 Wireless Capsule Endoscopy Non-continuous Aphthous Ulcer
else Exclusion
o AWE T Sy FHAE AoHrt A 3 oz AYS Jad & o= HAHExamination), A% &
2 Check Pointz}= 2|20 ofs)] 2@+, 7 22 2 v(Slgn&Symptom), A ko e AY A

B 3, oA,

A g AR 4 A 474 (Object
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Fig. 5. Visualization of Crohn’s Disease Ontology for Ulcer

With(Subclass some)

With(Subclass some)

Ad(o: ZB2Y, A% dgd, 234 Fd)el dsiA Table 3. Crohn’s Disease Diagnosis Ontology Test Case
.. . . . . P P
doeflmtelyDlagrio%thQ} p0351bleD1agnoseW1th A & 4 Fxpectod Resdll
£ @gsto] xdstAt o] WdE, AW dHE BE Test Sign & — Evaluation
S Fulzel A $et ‘% A £4& SEsto] Case Symptom Poiclt Diagnosis
A= Edska Sl Surgical Crohn’s
1 Finding, 12 Disga;e is Pass
42 324 Aot LE=x| Mo} Metame;nsm D_eflmtely
Invasion diagnosed
329 Ag LEZ = A4 3z Ak g A3 A Abdominal
@ Abel[8~1218 Z8sto] HAES AYsgch [8~11]9 o
- el—-bemng,
g aEygoz &l v Apgelx [12]9] AS a2Z2HI} Diarrhea, Crohn’s
g S-S wolt AGA U BAel 0@ Aol o | Weight Loss, | g, | Diseaseis | p oo
= N o o golaled Aphthous ™ Definitely
EE H2E Ao]zo] e v 274 @52 Hrlketl e Ulcer, diagnosed
Table 3& W71 $18] ALGE HAE Aolx 0 7k A3} Granuloma,
_ L hoid
of o3k Aot} H}%Ie]fplasia
Diarrhea,
« Ae ZEA2Y ARY - AW ZRA 2N WA= Tron Deficiency ,
) ~ Anemia, Crohn’s
3hxte] Fodol whel €12 Check PointE A XA HAE 3 Antibiotic, 1345 Disease is Pass
A=A g ppamier T | Definiely
_ _ ckening, agnose:
o A Ao AFA - Ak ZRA 2] AArh A AL Longitudinal
dle] Aw Ansh AA sk g, Uleer
Erosion, Crohn’s
Ulcer(Duodenu Disease is
7t HAE Aol Ak o2 BedA b S Hole 4 4 m), L3456 | Definitely Pass
$olv, WE BAE Aoz A gube e TaAsg 7 Jama Cell diagnosed
ﬂ %H}’"Er ek Zﬁi'ﬂ'% E%@'% i—rl'?_].f:’—:]v—g-i}ﬁy ‘37]' 7‘53"]'7]' Crohn's
B Pass® UERGTE B3] HAE Fo]2 22 ALEHE AL Fever, Disease is
T > - N ° ~ 5 Abscess, 1,3,4,5,6 diagnosed Pass
M= FAAL 2AQA} 22 G %, CTAAE 53 28 Arthritis by
Moz FAFAAT, B =Rl JoF AEY A 28 Exclusion
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2H, CTHALE Aldsta] erol A& 59 AAz aaxel
Agto] 7hs e AR B3, HAE Ao|x 5= A
N o] At E ARER Aol AR, A 2EEAE A
EHoR Ads WA oot Suke AAE LIS
glatgiet,

5.2 &

B e 2en Ads A% st A4 TAA F
Aol A S A $AH R AdE ook sk HAE
Aesrstel A4S FESHL, AlAE GAA EdE S
de 7IMbe R e e e grHoR sk
A Z2Asg Qosta ofg ERAZ FHIAqT +
S TEEAE AR S8 Hole AYY ddEEs
TES] A% A A S e R AW g Ao
B A 2E5E F 5 Ak FFole A2 A
e e 28se 9 dolHEEWAd 94) EA
2RE 9o, 7E THE 2ERAS &4 % 1m5d
Aol
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