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Comparative Study between Axial and Coronal Planes of CT
Enterography in Evaluation of Disease Activity and Complications
of Crohn Disease'
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Purpose: To retrospectively compare the accuracy of axial and coronal planes of CT Index terms
enterography for detection of pathologic findings of Crohn disease. Crohn Disease
Materials and Methods: 168 patients who were suspected of having Crohn dis- CT

ease underwent CT enterography. 66 patients who were diagnosed Crohn disease CT Enterography

were retrospectively evaluated (endoscopic biopsy of terminal ileum: 12 patients,
segmental resection of small bowel: 6 patients, diagnosed based on a combination
of clinical, histopathological and imaging findings: 48 patients). 2 radiologists re-
viewed axial planes of CT enterography and one month later reviewed coronal
planes. CT enterography findings of active phase, chronic phase and complications
of Crohn disease were evaluated and then compared with axial and coronal planes
by using chi-square test.

Results: Mucosal hyperenhancement, wall thickening, and mesenteric fat stranding

were more detected on axial planes, which were CT findings of active Crohn disease. Received August 20, 2012; Accepted November 1, 2012
Pseudosacculation, fibrotic strictures, fistulas, abscesses were more detected on Corresponding author: Seang lin Park, MD

. - . . o Department of Diagnostic Radiology, Kyung Hee
coronal planes, which were CT findings of chronic Crohn disease or complications. University Hospital, 23 Kyungheedzae-ro,
In particular, pseudosacculation and fibrotic strictures were significantly more de- Dongdaemun-qu, Seoul 130-872, Korea.

Tel. 82-2-958-8610 Fax. 82-2-968-0787

tected on coronal planes. E-mail: indawn@hanafos.com

Conclusion: When evaluating CT enterography in Crohn disease, coronal planes pro-

vide more useful diagnostic information of pseudosacculation and fibrotic strictures. Copyrights © 2013 The Korean Society of Radiology
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Patients who were suspected of having Crohn
disease underwent CT enterography (n = 168)

Y

Excluded (n = 102)

Patients with did not undergo ileocoloscopy
with biopsy within 30 days (n = 87)

Patients with proven diagnosis of other disease
(n = 9): Tb enteritis (n = 3), Behcet's disease (n =2),
UC (n = 1), P-J syndrome (n = 1), lipoma (n = 1),
GIST(h=1)

Patients with did not reconstructed coronal
planes (n = 6)

Y

Patients with proven diagnosis of Crohn's disease
underwent CT enterography
(n = 66, study population)

4‘ Endoscopic biopsy of terminal ileum (n = 12) ‘
4{ Segmental resection of small bowel (n = 6) ‘

Diagnosed base on a combination of clinical,
histopathological and imaging finding (n = 48)

Fig. 1. Flowchart of the selection of patients for retrospective study,
with all patients undergoing CT enterography and ileocoloscopy with
biopsy within 30 days.

Note.—GIST = gastrointestinal stromal tumor, P-J syndrome = Peutz-
Jegher syndrome, Tb enteritis = Tuberculous enteritis, UC = ulcerative
colitis
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Usd=E7] CTO ¢ 120 kVp, 250
mAs, AHEEZ 5 mmeH, 1639 tEH=7] CTo] H¢-
120 kVp, 215 mAs, HHEA 5 mmFTHTable 1).
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Table 1. Scan Parameters for CT Enterography

/3 Azto] QleR] 2AFOIGITH(5-8). T2 Syl 4710
BE 7T 5 G4 5 SR YO) Al 2ARSIMH.
T2 ANt FREBE 2T 470 AE 9kS
T golstlon], 52 Faatk Hsegh 242 Hol 24T
7 o] thg FRETMA] AFEA| Boks Wz golsiint
T4 TL2 ke eldo] YT o] Hul= Wow
EEo] 9L TR Aojeipion], BAAG oA B2 AR
FA10] IS Hoks A 9 F= Aolsilct. E5 i,
e 9 ool s At

CT 24=2d=0] Juddt Waddold 22t 2ARE
Crohn® 4719] G727} Yx[5H] b AL, olg Tl 2%
et gacit Wil Ayt Blalsto] ofd gge]
7o) AlA| FHxo] 270l o Fregix|o] tha) B Fsgint

SAH 2M

EAISHA ZAR= Statistical Package for the Social Sciences
(SPSS) ALE QoS o851 AIYSIAITH(SPSS 12.0, SPSS,
Chicago, IL, USA).

Yot/ WG golA ZHzE 247 CT 272 7l
7t Ao 2 FORbR| Lotk 7| f5te] oAl
AlRY8EoD, p-value < 0.05%1 4%
o A ofsioint,

2

I

CT 2gxgeo] Aol 2ol Wiy =g 24 Aik=
TR A HTable 2). &% HHHETF 90% oV w01 47
S 2 HOTt 699(9.1%), T0~90%(37)7F 3001(45.5%),
40~69% (277} 28901(42.4%), 40% BITH(17)0] 29

Parameter 64-Detector CT Scanner 16-Detector CT Scanner
Scan delay 75 sec, 3 min 75 sec, 3 min

Beam collimation 64 x 0.625 16 x 0.625

Gantry rotation time (sec) 0.75 1

Table feed per gantry rotation (mm) 6.27 6.25

Field of view To fit To fit

Tube current (mA) 250 215

Tube voltage (KV) 120 120

Image reconstruction
Image plane
Section thickness (mm)
Reconstruction interval (mm)

Axial and coronal

5
3

Axial and coronal
5
3

Note.— 16-detector CT scanner = Light speed, GE Healthcare, Milwaukee, WI, USA, 64-detector CT scanner = Brilliance 64, Philips Medical System, Cleve-

land, OH, USA
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Table 2. Each Numbers of Bowel Distention Score

Score 4 (Optimal): > 90% Score 3 (Good): 70-90%

Score 2 (Moderate): 40-69% Score 1 (Mild): < 40%

6(9.1%) 30 (45.5%)

28 (42.4%) 2 (3.0%)

Data in parentheses are percentages.

A

Fig. 2. A 19-year-old man with Crohn disease at the ileum. CT enterogram shows concentric wall thickening and mucosal hyperenhancement
(arrows) at the ileum on axial image (A), which were missed on coronal image (B).

iR

Fig. 3. A 24-year-old man with active Crohn disease at the ascending colon and ileum.

A, B. CT enterogram shows concentric wall thickening and mucosal hyperenhancement (arrows) at the ileum on axial image. The thickened wall
has a stratified appearance. CT enterography also shows increased attenuation of the mesenteric fat on axial image, which was not shown on
coronal image.
C. Endoscopy image shows erythematous mucosal change at the ileocecal valve.

D. Image from barium study demonstrates transient luminal narrowing, mucosal fold widening and thickening on the proximal ascending colon
and the terminal ileum.
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Table 3. Each Numbers of Active Findings of Crohn Disease at Axial and Coronal Images

Mural Hyper-Enhancement

Wall Thickening (> 3 mm)

Mural Stratification with a

Prominent Vasa Recta (Comb Sign) Mesenteric Fat Stranding

Axl 52 (78.8%) 53 (80.3%) 16 (24.2%) 28 (42.4%)

Cor 49 (74.2%) 50 (75.6%) 16 (24.2%) 25 (37.9%)
Data in parentheses are percentages.
Note.—Axl = axial, Cor = coronal
Table 4. Each Numbers of Chronic Findings of Crohn Disease at Axial and Coronal Images

Submucosal Fat Deposition Pseudosacculation Surrounding Fibrofatty Proliferation Fibrotic Strictures
Axl 8(12.1%) 0 4(6.1%) 4(6.1%)
Cor 8(12.19%) 4(6.1%) 4(6.19%) 12 (18.2%)

Data in parentheses are percentages.
Note.—Ax| = axial, Cor = coronal

Fig. 4. A 31-year-old man with long-standing Crohn disease at the il-
eum. CT enterogram shows typical straightening of the mesenteric
boder (arrows), a finding that indicates linear ulceration or ulcer scar
and pseudosacculation of the antimesenteric border (arrowhead) at
the ileum on coronal image.

(Table 4, Fig. 4). A48/ @22 FokgitolA 4@1](
AFGAtolA 1290(18.2%) oA THEEIQAL, A
(12.1%) © TG00 o= BASH o2 9@ Zfol7} Q)
ACkp = 0.0329)(Figs. 5. 6, Table 5). ¥, Hust=0] %]
B e Yok T Wt AolA B 800l(12.1%) 004
Zhejo] & 2 7HO] Xpol7t giglon] S AR SAE ek
Gt IFFSOlA B 400(6.1%) 041 TR = - 7H
O] Zjol7} Giict.

GolAl 790(10.6%), IHSFA
91, TN 191(1.5%) T IO} 5 2 7 91%
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Table 5. Statistical Analysis and Significantly More Detected on
Coronal Image

Axial Coronal p-Value
Pseudosacculation 0 4(6.1%) 0.0423
Fibrotic strictures 4 (6.19%) 12 (18.29%) 0.0329

Data in parentheses are percentages, p-value less than or equal to 0.05
was considered to indicate a statistically significant difference.

Table 6. Each Numbers of Complication Findings of Crohn Disease at
Axial and Coronal Images

Fistulas Sinus Tracts ~ Abscesses ~ Phlegmons
Axl 7 (10.6%) 0 4(6.19%) 0
Cor 8(12.19%) 0 4(6.1%) 1 (1.5%)

Data in parentheses are percentages.
Note.—Ax| = axial, Cor = coronal

Table 7. Each Numbers of Large Bowel and Perianal Involvement
Findings of Crohn Disease at Axial and Coronal Images

Large Bowel Perianal Lesion
Axl 39 (59.19%) 32 (48.5%)
Cor 39 (59.19%) 32 (48.5%)

Data in parentheses are percentages.
Note.—Axl = axial, Cor = coronal

L

ofg S AIBA ol QIoltkFig. 7). B4 5L Wy
3} atdAtolg Wi 40 (6.1%)014] TEgon 2 7
of st geiek gasge Fegol 019}
g 190(1.5%) 014 THREIRLT, Fol T

Ol GFR 29 2Hoju . ZAlSIHo 0], Tk ZH-S =yl
ot 9= e at I FATolAl B 3991(59.1%)OllA]
2 Zkel Zpol7k gloly, R 91 HE st
ot o= Ftatat adAdollM B 32001(48.5%) OIA]
ATH Table 7).

G ARO BABEIR @ CT 4742 ok jglont, Ty
A= AOIAI OIS ZHTHIgOL, THAoIA B
111



Crohng2| TITHa} Hg L%

=

y

o

A B

7lofl QIOfA CT AR Z 20| Y

Fig. 5. A 27-year-old man with fibrotic stricture in Crohn disease.

A, B. CT enterogram shows fibrotic stricture (arrows) at the pelvic ileal loop on coronal image, which was missed on axial image.
C. Image from barium study also shows typical fibrotic stricture (arrows) at the pelvic ileal loop.

Fig. 6. A 27-year-old woman with fibrotic stricture in Crohn disease.
A-C. CT enterogram shows fibrotic stricture (arrows) at the ileocecal (IC) valve with dilatation of terminal ileum on serial coronal images, which
was missed on axial image.
D. Endoscopy image shows numerous pseudopolyp and cecal deformity. Scope couldn't be passed of stenotic portion of IC valve.
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Fig. 7. A 23-year-old woman with ileo-colonic fistula in Crohn disease.

A-E. CT enterography shows ileo-colonic fistula on serial coronal images, which was missed on axial image. Fistula extends from the distal ileum

(arrowheads) to the adjacent distal sigmoid colon (open arrows).

F. Image from barium study obtained after 4 hours, demonstrates ileocolonic fistula on sagittal image (arrow). Sigmoid colon (open arrow) and

rectum are seen.
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