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The Effectiveness of CT Enterography in the
Radiological Evaluation of Crohn’s Disease

Crohn Hastaliginin Radyolojik Degerlendirmesinde BT Enterografisinin
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Objective: The aim of this study is to evaluate the effectiveness of
computed tomography enterography (CTE) in demonstrating luminal
and extraluminal pathologies in patients diagnosed with Crohn'’s disease
(CD).

Method: In 20 symptomatic patients histopathologically diagnosed
with CD, CTE findings obtained after optimal bowel distension with oral
contrast material were evaluated retrospectively. The involved segment
was evaluated in terms of the presence of intestinal wall thickening
(focal or diffuse), pathological contrast enhancement in the intestinal
wall, increased vascularity in the intestinal mesentery, mesenteric
lymphadenopathy, intraperitoneal fluid, enteric fistula, and intraabdominal
abscess. In addition, evaluation was made in terms of extraintestinal
findings that might be related to the disease.

Results: A total of 20 patients (11 females, 9 males; age range: 24 to 61
years, mean age: 39.7+11.4 years) were included in the study. The most
frequently affected intestinal segment was the terminal ileum (n=10,
50%). Pathological intestinal wall enhancement was detected in 14
patients (70%), mesenteric lymphadenopathy in 16 patients (80%), and
comb sign in 15 patients (75%). Intraabdominal abscess was detected in
4 cases (20%) and enteric fistula in 4 cases (20%). Related to the disease,
kidney stones in one patient and previous cholecystectomy findings in
two patients were observed.

Conclusion: CTE is a very effective method that can simultaneously
monitor the intestinal and extraintestinal findings of the symptomatic
patients with CD and guide the treatment choice.

Keywords: Abscess, complication, Crohn's disease, CT enterography,
enteroclysis, fistula, wall thickening

Amag: Bu galismanin amac, bilgisayarli tomografi enterografisinin (BTE)
Crohn hastaligi (CH) tanisi almig hastalarda limen igi ve Iimen digi
patolojileri gostermedeki etkinligini degerlendirmektir.

Yontem: Histopatolojik olarak CH tanisi konulan semptomatik 20
hastada oral kontrast madde ile optimal barsak distansiyonu sonrasi
elde edilen BTE bulgulari geriye dontik olarak degerlendirildi. Tutulan
segment intestinal duvar kalinlagmasi (fokal veya diffiiz), bagirsak
duvarinda patolojik kontrastlanma, intestinal mezenterde artmisg
vaskulerite, mezenterik lenfadenopati, intraperitoneal sivi, enterik fistl,
intraabdominal apse varligi agisindan degerlendirildi. Ayrica hastaliga
bagli olabilecek ekstraintestinal bulgular acisindan degerlendirme yapildi.

Bulgular: Calismaya toplam 20 hasta (11 kadin, 9 erkek; yas araligi: 24-
61 yil, ortalama yas: 39,7+11,4 yil) dahil edildi. En sik etkilenen bagirsak
segmenti terminal ileumdu (n=10, %50). On dort hastada (%70) patolojik
bagirsak duvarinda kontrastlanma, 16 hastada (%80) mezenterik
lenfadenopati ve 15 hastada (%75) tarak isareti saptandi. Dort olguda
(%20) karin ici apse ve 4 olguda (%20) enterik fistll tespit edildi.
Hastalikla ilgili olarak, bir hastada bobrek tasi ve iki hastada gegirilmis
kolesistektomi bulgulari izlendi.

Sonug: BTE, CH olan semptomatik hastalarin intestinal ve ekstraintestinal

bulgularini es zamanli olarak izleyebilen ve tedavi segimine yon verebilen
cok etkili bir ydontemdir.

Anahtar kelimeler: Apse, BT enterografisi Crohn hastaligi, duvar
kalinlasmasi, enterokliz, fistll, komplikasyon
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Introduction

Crohn’s disease (CD) is a transmural disease that can
affect all parts of the gastrointestinal tract from the
mouth to the anus, which typically involves the terminal
ileum (1). The disease, which progresses with relapses
and remissions, shows a bimodal distribution, and most
frequently affects young adults. Inflammation, which is
limited to the mucosa in the early period, deepens as the
disease progresses and affects other layers of the intestine
and may even exceed the serosa, leading to complications
such as perforation, abscess, and fistula (2-4). It may
involve multiple segments where the loops remain normal
(skip lesion). While obstruction secondary to spasm due
to mucosal inflammation and irritation can be seen in
the intestinal passage in the acute or active period (string
sign), in the chronic period, obstructions due to strictures
that occur as a result of healing with fibrosis can be seen.
In addition, in the active phase of the disease, prominence
of mesenteric vascular structures (comb sign), mesenteric
lymphadenopathy and intraabdominal fluid can be seen

(2).

Despite technological advances in imaging methods,
difficulties are still encountered in the diagnosis of
CD. Since it is difficult to reach the small intestine with
endoscopic methods, the effectiveness of endoscopy is
limited in the histopathological diagnosis of the disease
that mainly affects the small intestine. Although new
techniques such as capsule endoscopy and double balloon
endoscopy have been developed, their use has not become
widespread because they require expensive equipment,
do not show extraluminal pathologies and do not allow
therapeutic procedures (5-7). Therefore, radiological
methods still maintain their importance not only in the
diagnosis of CD but also in showing the signs of activation
and complications. Until the 2000s, enteroclysis has
been the gold standard method in CD imaging because it
allows the evaluation of mucosal pathologies and bowel
functions (8-10). Enteroclysis has begun to leave its place
to cross- sectional imaging methods because it is an
invasive method, unable to show extraluminal pathologies.
Another disadvantage of enteroclysis is excessive radiation
exposure. With the isotropic resolution properties of multi-
detector computed tomography (CT) devices developed
in recent years, images with a thickness of less than 1
mm and multiplanar reformat images obtained during a
single breath hold allow much more detailed evaluation
of small bowel pathologies and extraluminal findings, and
play an important role in revealing complications (11-

258

14). Similarly, with the high soft tissue resolution and the
development of rapid new sequences, magnetic resonance
imaging (MRI) has taken its place among the radiological
methods in the diagnosis of CT enterography (CTE) and
revealing complications (15-18).

In this study, we aimed to evaluate luminal and extraluminal
pathologies detected by CTE in symptomatic cases with
histopathologically diagnosed CD and to compare our
findings with the literature.

Materials and Methods

Study Population

Between August 2014 and February 2016, imaging findings
of 65 patients who underwent CTE due to the diagnosis or
activation suspicion of CD were evaluated retrospectively.
Fourty-five patients were excluded because they had no
histopathological diagnosis of CD. In addition, patients over
65 years of age, patients with benign prostatic hyperplasia,
myasthenia gravis, congestive heart failure, glaucoma,
and patients with contrast allergy were not included in
the study. Ethics committee approval of Erciyes University
numbered 2016/291 was obtained for the study.

Imaging Method

Liquid diet was applied to all patients for 1 day before
the examination and all patients fasted for 8 hours before
the procedure. In order to provide bowel distension, the
patients were given an oral contrast solution obtained from
1 liter of drinking water and 1 liter of 20% mannitol within
45 minutes before the examination. In the 45® minute, the
patients were taken to the CT unit and manually 20 mg
intravenous (I.V.) hyosine-n-butyl bromide (Buscopan) and
120 mL LV. non-ionic iodine concentration 350 mg/100
mL contrast material were given via automatic injector at
4 mL/sec. and in the 30" second, single- phase acquisition
was made with a 320-detector CT device (Toshiba Aquilion
ONE 320 detector CT scanner). After obtaining images with
5 mm sections and 1.25 mm thin sections in the axial plan,
reformatted images were created in the coronal and sagittal
planes.

Image Analysis

Measuring the intestinal wall thickness above 3 mm in the
distended bowel segments was considered pathological.
Intestinal segments with higher density than normal bowel
segments were evaluated in favor of pathological wall
enhancement. Mesenteric lymph nodes with a short axis
greater than 5 mm were considered pathological. Linear
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tracts observed between two epithelial surfaces in the
intestinal loops were evaluated as fistula, and peripheral
contrast-enhancing fluid collections as abscesses. In
addition, evaluation was made in terms of extraintestinal
findings that might be related to the disease (cholelithiasis,
nephrolithiasis).

Statistical Analysis

SPSS 21 (SPSS Inc. IBM company, Chicago) program was
used for statistical analysis. Descriptive data were presented
as mean, standard deviation, minimum and maximum
values, frequency and ratio. As the overall number of cases
was relatively small, no inferential statistical analysis was
undertaken.

Results

Of the patients participating in the study, 9 (45%) were male
and 11 were female (55%). The average age of the patients
was 39.7+11.4 (24-61) years. The most commonly involved
segment was terminal ileum (n=10, 50%). Pathological
wall thickening was detected in 15 patients (75%) and wall
enhancement in 14 patients. Pathological wall thickening
was detected in all patients with wall enhancement. No
intestinal segment involvement was observed in five
patients. All involved segments in order of frequency were
demonstrated in Table 1.

Abscess was detected in four cases (20%). One patient with
an abscess had undergone surgery previously because
of colon perforation and a colostomy was present on
CTE. Bowel involvement was not present in one case
with multiple intraabdominal abscesses. In another case,
pathological wall thickening and wall enhancement
were observed in the ascendant colon, and the abscess
appeared as microabscesses around the colon. The fistula
was observed in 4 cases (20%). There were ileoileal and

Table 1. Involved bowel segments in order of frequency

Involved segment Number (n) percent (%)

Terminal ileum 10 (50%)
Distal ileum 7 (35%)
Cecum 6 (30%)
Sigmoid colon 4 (20%)
Ascending colon 4 (20%)
Transverse colon 3 (15%)
Rectum 3 (15%)
Jejunum 2 (10%)
Descending colon 2 (10%)
Appendix 1(5%)

ileojejunal fistulas in one case and ileocolic in the other
cases. Fistula and abscess were present together in two
cases.

Mesenteric lymphadenopathy (LAP) was detected in 16
cases (80%) and comb sign in 15 cases (75%). Comb sign and
mesenteric LAP were present in all cases with pathological
wall thickening. The case with mesenteric LAP without
intestinal involvement was a 32-year-old female patient
diagnosed with CD three years ago. Ileus was detected in
1 case and ileocecal invagination in 1 case. Pathologic
findings of CD on CTE was demonstrated in Table 2.

Among the extraintestinal findings that may be associated
with the disease, kidney stones in 1 case and findings from
previous cholecystectomy in 2 cases were observed. In
addition, findings not related to CD, nodule in the liver in
three cases, infarct in the spleen in one case, and mass in
the uterus in one case were detected incidentally. Sample
cases were shown in Figures 1-5.

Discussion

Enteroclysis, which is the gold standard diagnostic
method in the evaluation of CD and other small bowel
pathologies, has begun to be abandoned today because
of its invasive nature, and diagnostic quality depends on
the practitioner and the device (19). It is not available in
every center and the examination period is long (8-10).
In addition to the diagnosis of the disease with cross-
sectional imaging methods, the simultaneous detection
of activation and complication findings is one of the
important reasons leading to this situation. In studies
comparingenteroclysis and CTE, no significant difference
was found between the two methods in terms of their
ability to show mucosal and mural pathologies (19). In
addition, CTE has been shown to be superior in detecting
transmural spread patterns such as fistula and abscess,
which are important for treatment planning and patient
management, intra-abdominal fluid, mesenteric LAP,
increased vascularity and extraintestinal involvement
(20-23). Also, evaluation of upper gastrointestinal

Table 2. Pathologic findings of Crohn’s disease on CTE

Finding Number (n) percent (%)
Intestinal wall thickening 15 (75%)

Mural enhancement 14 (70%)

Abscess 4 (20%)

Fistula 4 (20%)

Mesenteric LAP 16 (80%)

CTE: Computed tomography enterography, LAP: Leukocyte Lymphadenopathy,
comb sign 15 (75%)
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and colon involvement, detection of skip lesions and
detection of conglomeration-separation findings in the
intestinal folds were found to be higher in CTE (20-23).

One of the most important aspects in the detection of
small bowel pathologies, especially mucosal lesions,
pathological wall thickening, presence of fistula and the
degree of obstruction is to provide optimal intestinal
distension (24,25). It may cause false positives in the

Figure la. In a 42-year-old female case, sagittal CTE
image shows thickening, enhancement of the mucosa
(white arrow) and gas density (arrowhead) adjacent to the
anterior colon wall

CTE: Computed tomography enterography

Figure 1b. In the axial view, the lymph node (arrowhead)
is seen in the mesenteric fatty plans, adjacent to the
thickening and enhancement of the wall (white arrow),
with a peripheral enhancing microabscess (arrowhead)
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evaluation of wall thickening and deficiencies in stenotic
segment-stricture evaluations in insufficiently distended
bowel loops. Also, artifacts caused by intestinal peristaltic
activity limit the evaluation of mucosal and mural lesions
in particular. With the development of multidetector CT
devices, serial images can be obtained in a very short time
and by the development of rapid MRI sequences, the wrong
evaluations due to these artifacts have been relatively
prevented. In addition, I.V. hyosine-n-butyl bromide

Figure 2a. In a 46-year-old male case, coronal CTE image
shows fistula tracts (white arrow) extending from the
distal ileum to the sigmoid colon

CTE: Computed tomography enterography

Figure 2b. In the axial section, fistula tracts (arrowheads)
extending between the ileal loops and sigmoid colon,
and also the neighboring mesenteric fatty tissues are
contaminated
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Figure 3. In a 43-year-old male patient, multiple fistula
tracts (arrowheads) are observed between the ileal and

jejunal segments in the coronal CTE image Figure 4b. In the coronal view, wall thickening and

mucosal enhancement in the ileum (white arrows) and
CTE: Computed tomography enterography adjacent vascular engorgement-comb sign are seen

Figure 4a. In a 31-year-old male patient with a history

of operation due to Crohn’s disease, coronal CTE image Figure 5. A 23-year-old female case, the coronal CTE
shows thickening of the ileum wall adjacent to the image shows diffuse wall thickening of the transverse
anastomosis line and mucosal enhancement (white colon, cobblestone pattern (white arrows), and adjacent
arrow). Note the increase in mesenteric vascularity (comb mucosal enhancement with venous engorgement
sign) (arrowheads) (arrowheads) and lymph node

CTE: Computed tomography enterography CTE: Computed tomography enterography
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(buscopan), which is administered just before extraction in
order to reduce bowel movements, helps to overcome this
limitation (24,25).

In the diagnosis of CD and the detection of complications,
CTE is a very useful and practical imaging method
compared to other radiological methods because it is a
non-invasive method that is easy to access and apply. The
most important disadvantage of CTE is radiation exposure
(26). Due to the fact that the majority of the patients are
young and the nature of the disease is relapse-remission,
this situation becomes more frightening in repeated
applications (9,27). However, with new and fast devices
and calibration settings that keep up with developing
technological changes, the radiation effect has been
reduced to insignificant levels.

In this study, in accordance with the literature, the most
commonly involved segment was terminal ileum. In
addition to diffuse colonic involvement, isolated appendix
involvement was found in one case. Isolated appendix
involvement in CD is very rare in the literature (28,29).

Lo Re et al. (30) reported upper gastrointestinal system
involvementas 3.2% in their study. In our study, esophagus-
stomach involvement of the upper gastrointestinal system
was not detected. In our study, the rate of fistula detection
was found to be 20%, and all of them were entero-enteric
fistulas. Similar rates were obtained in studies aiming
to measure the prevalence of penetrating disease and
extraintestinal pathology. The rate of fistula and sinus
tract was reported as 32% by Goldberg et al. (31), and 17%
by Bruining et al. (21). Also, abscess detection rate (20%) in
our study was consistent with the literature (32).

Study Limitations

The major limitation of our single center retrospective
study was the small number of patients. In addition, we
could not compare the luminal and extraluminal CTE
findings of the disease with other radiological methods
such as enteroclysis and MRI. In this respect, studies that
compare with other modalities with higher number of
patients can be tried in the future.

Conclusion

CTE plays a key role in patient management and treatment
planning in CD, as it provides the opportunity to show
diagnosis-activation-complication findings in a single session.
Although radiation exposure seems to be a disadvantage
especially for the young patient group, this handicap has been
prevented with new multidetector CT devices.
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