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Keywords:

Crohn disease is defined as a chronic inflammatory and idiopathic process that can affect

Inflammatory bowel disease

any portion of the gastrointestinal tract. The small intestine is the most frequently affected

Crohn’s disease

place, so small bowel morphology investigation is often mandatory.

CR enterography
MRI enterography

For decades small bowel was almost inaccessible to endoscopies, and, studies like enteroclysis and bowel transit time test, were considered gold standard tests. Recently, innovative
imaging techniques, improved diagnosis and follow-up of Crohn disease patients by allowing the exploration of this gut segment.
Authors review literature, concerning the role of computed tomography enterography and
magnetic resonance enterography in the evaluation of small bowel Crohn disease.
Authors conclude that the choice of examination to be made should be weighted considering several factors such as the age of the patient, their tolerability, the Crohn’s disease
phenotype and the availability of hospital resources.
© 2017 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Enterografia por tomografia computorizada e por ressonância magnética
na avaliação da Doença de Crohn do intestino delgado
r e s u m o
Palavras-chave:

A doença de Crohn é definida como um processo inflamatório e idiopático crônico que pode

Doença inflamatória intestinal

afetar qualquer parte do trato gastrintestinal. O intestino delgado é o local mais frequente-

Doença de Crohn

mente afetado e, assim, com frequência torna-se obrigatória uma investigação da morfologia

Enterografia por TC

do intestino delgado.

Enterografia por IRM

Durante décadas, o intestino delgado era praticamente inacessível às endoscopias; nesse
contexto, estudos como a enteróclise e a determinação do tempo de trânsito intestinal eram
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considerados como os critérios diagnósticos principais. Recentemente, técnicas imaginológicas inovadoras aperfeiçoaram o diagnóstico e seguimento de pacientes com doença de
Crohn, por permitirem a exploração desse segmento intestinal.
Os autores revisam a literatura pertinente ao papel da enterografia por tomografia computadorizada e da enterografia por ressonância magnética na avaliação da doença de Crohn
no intestino delgado.
Os autores concluem que a escolha do exame a ser realizado deve levar em conta diversos fatores, como a idade do paciente, tolerabilidade, o fenótipo da doença de Crohn e a
disponibilidade dos recursos hospitalares.
© 2017 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este
é um artigo Open Access sob uma licença CC BY-NC-ND (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Inflammatory bowel disease (IBD) encompasses a group of
disorders characterized by an inappropriate immune response
to endogenous intestinal microbial flora, with or without a
component of autoimmunity.1
Geographical distribution of IBD is not homogeneous,
around the world, and a higher incidence is observed in Western countries, on the other hand, it is also an emerging disease,
in countries that have adopted more westernized habits and
styles of life.1,2
IBD, incidence has been increasing over the last years, in
all age groups. With regard specifically to Crohn’s disease
(CD) its incidence is of 0.1–16 cases per 100 000 inhabitants,
worldwide.3 In Europe, it is estimated that 12.7 new cases of
CD are diagnosed per year, per 100 000 inhabitants.4
CD can affect any portion of the gastrointestinal tract, from
the mouth to the anus. However, in approximately 30–40% of
patients with CD, only the small intestine is affected, particularly the terminal ileum, in 15–25% only the colon is affected
and both colon and small intestine is affected in 40–55% of the
patients.1,5
Regardless of the advances that have occurred at the
level of knowledge of the basic mechanisms of inflammation and pathogenesis of CD, its etiology remains unknown.
It is accepted, however, that some genetic, microbiological,
immunological, environmental, dietary, vascular and psychosocial factors, such as smoking, use of oral contraceptives
and nonsteroidal anti-inflammatory drugs, have influence in
the individual susceptibility to develop the disease.1,6
Clinical presentation of the disease is characterized by
asymptomatic periods alternating with exacerbation periods,
with variable time intervals.5 A panoply of symptoms and
signs, can be observed, being the most frequent, abdominal
pain, diarrhea, weight loss and fever.7 Rectal bleeding and vitamin deficits, although less frequent, can also be present.1,8
Extra-intestinal manifestations, can also be seen in 15–20%
of patients, mostly women with colic CD, like oral lesions,
erythema nodosum, episcleritis and involvement of the musculoskeletal and hepatobiliary systems.1,8 More rarely, lung,
kidney, pancreas, heart and central nervous system involvement and psychosocial disorders such as depression, anxiety
and difficulties in accepting body image can be documented.9
In order to facilitate the characterization of CD, particularly
in regard to its severity, it is possible to categorize the disease
based on the Montreal Classification, that classifies patients

based in the age of presentation; maximal location of disease
before the first surgery and disease behavior. The application
of this classification is recommended 5 years after diagnosis
of the disease.6
CD diagnosis is based on four pillars: clinical history,
endoscopy, imaging/radiology exams and histopathology.8
Undoubtedly, colonoscopy is the election test for CD diagnosis
by allowing a complete view of the entire colon, ileocecal valve
and terminal ileum, which are the anatomical areas most
commonly affected, as well as, performing biopsies of the
involved areas,10,11 mandatory for definitive diagnosis. The
characteristic endoscopic findings include skip lesions, aphthous ulcers and a mucosal pattern in cobble stone, frequently
involving the terminal ileum and sparing the rectum.10 Histological findings in favor of the chronicity of the inflammatory
process are the distortion of architecture, increased cellularity in the lamina propria, metaplasia of the pyloric gland and
Paneth cells. Although the presence of granulomas is highly
suggestive of CD, it is not considered pathognomonic and can
be found in many other conditions including CU, tuberculosis
and sarcoidosis.10
Colonoscopy also allows to evaluate treatments outcomes,
namely; after treatment with biological and standard therapy; strictures dilation with the balloon technique. Prospective
studies have shown that colonoscopy is a safe method with a
low rate of adverse effects in patients with IBD.12
The small bowel is the segment more often affected by
CD.1,5 The evaluation of this segment is hindered by several factors such as its length and position in the abdominal
cavity, its tortuosity and overlapping handles and for having
a pleated mucosa.13 Regarding the investigation of the disease in this location, for decades, studies with barium, for
example, enteroclysis and bowel transit time test, were considered gold standard tests, with great impact on diagnosis,
assessment of their anatomical distribution and detection
of fistulae, abscesses and signs of the disease’s active phase
or exacerbations.1,13 However, given the progress that has
been operated in the field of imaging, especially in terms of
improvement of imaging techniques, enterography, either CT
(CTE) or magnetic resonance imaging (MRIE), has been supplanting the previous techniques that were used to study the
disease in the small intestine.1,14
Indeed, the CTE has the advantage of presenting a high spatial resolution, allowing the visualization of the entire bowel,
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Table 1 – Overall sensitivity and specificity of computed tomography enterography and magnetic resonance enterography
in the evaluation of small bowel Crohn disease.
CTE
Sensitivity (%)
Cakmakci et al.11
Ohtsuka et al.18

MRIE
Specificity (%)

100
85.8

Sensitivity (%)

53.9
83.6

Specificity (%)
nr

87.9

81.2

CTE, computed tomography enterography; MRIE, magnetic resonance enterography; nr, not reported.

with no overlap of intestinal loops, allowing the observation of
the intestinal wall, the detection of extra-luminal disease and
other potential alterations associated.11 In fact, the fine cuts
and multiplanar reconstructions that this imaging technique
allows, can overcome barriers to view the small intestine such
as the superposition of loops and its extension.1,11
The distinction between active disease and disease in
chronic phase is very important particularly so that the most
appropriate treatment can be applied, this is, patients with
imaging findings characteristic of acute disease benefit from
treatment with corticosteroids while in the chronic phase
the best treatment option involves surgery or other invasive
procedures.15
Regarding CTE, the presence of wall thickening, increased
enhancement of the intestinal wall, wall stratification, densification of the mesenteric fat, engorgement of the vasa recta,
lymphadenopathy, fistulae and abscesses, are considered suggestive imaging findings of CD’s active phase.2,16
Recent studies with CTE revealed a sensitivity of 100% and
a specificity of 53.9% for the diagnosis of active CD.11
Concerning MRIE, the translation of CD’s active phase is
supported by the visualization of enhancement of the mucosa,
wall stratification, ulcers, densification of the mesenteric fat,
wall thickening, engorgement of the vasa recta, strictures,
mesenteric lymphadenopathy, fistulae and abscesses.11,17
Data from a meta-analysis of 290 patients with CD from 6
studies, set the sensitivity and specificity of CTE in the evaluation and monitoring of CD’s active phase in 85.8% and 83.6%,
respectively; in the case of MRIE, the sensitivity is 87.9% and
specificity of 81.2%.18
The fistulae, strictures and abscesses detection rate is
96.3%, 61.6% and 89.9% respectively, when using the CTE and
93.6%, 93.1% and 99.6% when using the MRIE.18
The main disadvantage of using CTE is the use of ionizing
radiation which is of particular importance in young patients
with the need of frequent imaging monitoring of the response
to therapy.15
The MRIE, an imaging technique that works without the
use of ionizing radiation, has good soft tissue contrast and a
better distinction between the fluid content and edema. It also
allows to infer the intestinal motility, which is not possible
with CTE.19 However, it should be noted that there are some
contraindications for performing MRIE such as if the patient
has implants, allergy to contrast or decreased renal function.20
Finally, it should be noted that studies where MRIE was
compared with CTE, no statistically significant differences
were found in the effectiveness of the evaluation of CD’s
activity. A meta-analysis by Horsthuis et al. also reported no
significant differences between the CTE and MRIE and its diagnostic capacity and inflammatory bowel disease monitoring.21

Table 2 – Percentage of detection of the principal’s
findings of Crohn disease, by computed tomography
enterography and magnetic resonance enterography.18
CTE (%)
Fistulae detection rate
Strictures detection rate
Abscesses detection rate

96.3
61.6
89.9

MRIE (%)
93.6
93.1
99.6

CTE, computed tomography enterography; MRIE, magnetic resonance enterography.

Tables 1 and 2 summarize the principal results of computed
tomography enterography and magnetic resonance enterography in the evaluation of small bowel Crohn disease.
Considering, now, the treatment of CD, the primary endpoint is the induction of remission and, often, this is achieved
with the use of corticosteroids orally administered. In case
of relapse with the use of corticosteroids alone, it is recommended the association of an immunomodulator, such as
azathioprine. Reference to a specialized center and the use of
biological therapy (including anti-TNF alpha antibodies: adalimumab, infliximab, and others) should be considered in cases
of relapsing disease or resistance to corticosteroids.1,8
Compliance with the treatment also has secondary objectives, as the maintenance of remission and prevention of late
complications. Maintenance of remission is achieved with
azathioprine which is the first-line drug. Methotrexate is an
alternative, with the same degree of efficacy, being the drug
used in case of intolerance to thiopurines.1,8
Early use of biological therapy brings benefits in terms
of reducing the number of hospitalizations and surgeries,
however, besides being a costly therapy, it is not free from
infectious risks or reactions associated with the infusion.1,8
The identification of individuals with CD likely to develop
complications in the course of the disease can be made by taking into account some factors such as early age at diagnosis,
perianal disease, phenotypically stricturing disease, severity
of disease at diagnosis (based on the percentage of weight loss
or need for corticosteroids at diagnosis). It is known that 90% of
patients who present three or more of these factors, will have
a worse outcome in 5 years and may require two or more resections, a definitive stoma or develop complex perianal disease.8

Conclusion
Detection of characteristic DC signs in active phase is essential
for the institution of the most appropriate treatment in order
to avoid the progression of the disease.
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Different techniques such as EDB, ETC and ERM, can be
used to follow CD.
The choice of examination to be made should be weighted
considering several factors such as the age of the patient, their
tolerability, the CD phenotype and the availability of hospital
resources.
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