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Barium follow through in the assessment and follow-up
of adult patients with short bowel syndrome*

Avaliação e seguimento de pacientes adultos com síndrome do intestino curto pelo exame contrastado

de trânsito intestinal

Francisco Abaeté das Chagas Neto1, André Rodrigues Façanha Barreto1, Valdair Francisco
Muglia2, Jorge Elias Junior2, Ângela Delete Bellucci2, Júlio Sérgio Marchini3, Selma Freire
de Carvalho da Cunha4

Short bowel syndrome is defined as the small bowel functional absorptive surface inability to provide adequate nutrition,

leading to intestinal failure and chronic malnutrition. In adult individuals the main etiologies for short bowel syndrome

are related to extensive or multiple surgical bowel resections secondary to mesenteric ischemia, Crohn’s disease and

actinic enteritis. Besides evaluating the transit time through the large bowel, barium follow through may be utilized in the

measurement of bowel remnants length as well as in the follow-up of structural adaptation phenomena of small bowel

and colonic loops. In patients with short bowel syndrome, structural small bowel adaptation consists in hyperplasia of villi

and mucosal folds, which become more numerous, deeper and larger in diameter, as well as remnant segment dilation.

Such morphological findings are more prominent and best established in the ileal loops, whose remarkable adaptive

capacity has been well documented. Therefore, the knowledge of imaging findings regarding morphological and adaptive

characteristics of the small bowel is extremely relevant in the multidisciplinary approach to short bowel syndrome.
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A síndrome do intestino curto é definida pela incapacidade da superfície do intestino delgado em manter as condições

adequadas de absorção de nutrientes, ocasionando deficiências nutricionais. Em adultos, as principais causas de sín-

drome do intestino curto são as ressecções cirúrgicas amplas ou múltiplas, secundárias a infarto mesentérico, doença

de Crohn e enterite actínica. Além de avaliar o tempo de trânsito até o intestino grosso, o exame contrastado de trân-

sito intestinal pode ser utilizado na medição da extensão do intestino remanescente e no acompanhamento dos fenô-

menos de adaptação estrutural das alças delgadas e colônicas. Em pacientes com síndrome do intestino curto, a

adaptação estrutural do intestino delgado consiste na hiperplasia das vilosidades e das pregas mucosas, que se tor-

nam mais numerosas, profundas e de maior diâmetro, assim como a dilatação do segmento remanescente. Esses

achados morfológicos são mais pronunciados e bem estabelecidos nas alças ileais, evidenciando sua maior capacidade

adaptativa. O conhecimento dos achados por imagem das características morfológicas e adaptativas do intestino delgado

é de grande importância na abordagem multidisciplinar da síndrome do intestino curto.

Unitermos: Síndrome do intestino curto; Radiologia; Adaptação.
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ences(3). Multiple intestinal resections be-
cause of Crohn’s disease and actinic enteri-
tis correspond to 25% of SBS cases. The
reduction in the absorptive surface and the
increase in intestinal transit velocity lead to
profuse diarrhea, dehydration, changes in
the electrolyte balance and acid-alkaline
balance, in addition to nutritional impair-
ment(4).

In healthy individuals, the small bowel
length ranges between 300 and 850 cm,
with the proximal two fifths represented by
the jejunum, and the remainder, by the il-
eum. Intestinal resection is considered
small when the remaining bowel is 100 to
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INTRODUCTION

Short bowel syndrome (SBS) occurs
when there is a reduction of the functional
mass of the small bowel, leading to nutri-
tional deficit(1,2). In adults, 75% of the SBS
cases originate from massive intestinal re-
sections related to mesenteric infarction,
small bowel volvulus, traumatic injury to
superior mesenteric vessels and adher-
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150 cm long. Large resections are those in
which the remaining bowel is between 40
and 100 cm long; and massive resections
are those in which the remnants of the
bowel are less than 40 cm long(5). Small
bowel syndrome may be characterized ac-
cording to the intestinal segment that has
been removed, as follows:

a) predominantly jejunal resection, with
distal ileum longer than 10 cm and preser-
vation of the ileocecal valve and all the
colonic segments;

b) ileal resection with preservation of
the ileocecal valve;

c) Ileal and ileocecal valve resection
with jejunocolonic anastomosis;

d) partial jejunal resection and total
ileocolonic resection with terminal jejun-
ostomy.

The progression tends to be satisfactory
when the resections are smaller than 80%
of the total length of the bowel. The ileum
has a greater adaptive capacity, which im-
plies a better prognosis after jejunal resec-
tion than in the event of ileal resection(6).
The preservation of the ileocecal valve
may slow down the intestinal transit time
and prevent reflux of the colonic content
into the small bowel. The colon preserva-
tion maintains the hydric absorption,
avoiding watery diarrhea and dehydration,
besides slowing down the intestinal tran-
sit and stimulating hyperplasia of the small
bowel.

After three to 12 months from resection,
adaptive changes occur in the remnant
bowel, in the attempt to compensate the
reduction of the absorptive surface. The
factors involved in the intestinal adaptation
include the length, topography and condi-
tions of the remaining segment, the
patient’s age and nutritional therapeutics
adopted, with emphasis on the oral ap-
proach(7).

The objective of the present essay is to
demonstrate the contribution of the study
of intestinal transit in the initial assessment
and follow-up of patients with SBS, with
emphasis on the radiographic aspects of
structural changes arising from the intesti-
nal adaptation. With a view on such pur-
pose, the authors selected illustrative con-
firmed cases of SBS assisted in their insti-
tution from 2000 to 2010.

INTESTINAL TRANSIT IN THE
ASSESSMENT OF SBS PATIENTS

Figure 1 exemplifies the normal intes-
tinal transit, for comparative illustration
with Figures 2, 3, 4A and 4B, which depict
contrast-enhanced examinations of SBS
patients.

On Figure 2, the intestinal transit study
of a 37-year-old female patient is observed.
The patient had undergone massive enter-
ectomy due to entero-mesenteric infarc-
tion, with surgical jejunocolonic anastomo-
sis (transverse colon) and presence of 15
cm of remnant small bowel. The presence
of contrast is observed within the colonic
loops at 3 minutes of the study. Also, the
increased caliber of the remnants of the
small bowel loops and hypertrophy of the
mucosal folds are observed, characterizing
the ongoing intestinal adaptation.

On Figure 3, another example of intes-
tinal transit in a SBS patient with history
of mesenteric ischemia. Male 48-year-old
patient submitted to massive intestinal re-
section that left 15 cm of remnant func-
tional bowel. Note that there is almost a
direct passage of contrast from the duode-
num to the colonic loops, with a minimal
length of interposed small bowel, and fill-
ing of the rectal ampulla by the contrast
medium at 30 minutes of study, character-

izing extremely fast intestinal and colonic
transit, with reserved prognosis, restricting
the possibilities of nutritional therapies.

Figures 4A and 4B illustrate the case of
a female 49-year-old patient who had an
entero-mesenteric infarction, submitted to
massive resection of the small bowel, with
only 20 cm of functional bowel being left.
The images were obtained in the patient
follow-up, with an elapsed time of three
years between both images. Figure 4B
shows is the most recent image. In this
example, it is observed that, in spite of no
significant change in the intestinal transit
time between the studies, it is clear that, on
the images on Figure 4B, after three years
of progression, the patient presented a sig-
nificant increase in mucosal folding and
focal dilation of certain intestinal segments.
Such changes leave no doubts on the ex-
istence and magnitude of the intestinal
adaptation phenomenon and its potential
for improving the nutritional prognosis of
such patients.

DISCUSSION

The selection of the most appropriate
method for the diagnosis of intestinal dis-
orders must be based on clinical observa-
tions and on the availability of the differ-
ent methods at the center. Except for the

Figure 1. Normal intestinal transit. A: presence of contrast in jejunal and ileal loops with one hour of

observation. B: Arrival of the contrast agent at the terminal ileum and cecum, at two hours of intestinal

transit.
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proximal segments of the jejunum (which
occasionally may be evaluated by means of
upper endoscopy) and the terminal ileum
(which can be approached by colono-
scopy), the largest part of the small bowel
can only be evaluated by imaging methods.
In spite of the availability of modern im-
aging methods, contrast-enhanced intesti-
nal transit study still continues to be a ref-

erence method for the detection of intralu-
minal morphological changes in the small
bowel(8,9).

Intestinal transit time test is a relatively
simple and widely available study, with few
contraindications or associated complica-
tions. Additionally, such study provides
complete and detailed information on the
small bowel, such as shape, contours, dis-

tribution of intestinal loops, characteristics
of the mucosal surface pattern, motility and
intestinal transit time.

The findings of radiographic images of
SBS patients described on the present es-
say, allowed the evaluation of the remnant
bowel length, the characterization and
stratification of intestinal structural adap-
tations and motility by measuring the intes-

Figure 2. Intestinal transit time test in a SBS patient. Arrival of the contrast agent at the transverse colon, at three minutes of the study.

Figure 3. SBS patient. Filling of the rectal ampulla by the contrast agent is observed at 30 minutes of study.
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tinal transit time. The length of the small
bowel observed on the intestinal transit
study is correlated with the measurements
performed during the surgical procedure,
and are clinically significant for the defi-
nition of the prognosis and of the appropri-
ate approach for nutritional therapy admin-
istration.

The barium follow through series dem-
onstrated adaptive changes in the remnant
intestinal segments, expressed by mucosal

folds hypertrophy and by the increased
caliber of the intestinal loops. Such find-
ings are compatible with histological
changes observed after intestinal resec-
tions, characterized by hyperplasia of the
villous cells, increased crypts depth, mu-
cosal hyperplasia and dilation of the rem-
nant segment, which implies a larger ab-
sorptive surface(10).

The findings described at the intestinal
transit test for SBS may also be easily ob-

served at CT enterography and MRI
enterography. Eventually, such imaging
methods may be utilized, particularly in
cases where complications such as intesti-
nal obstruction, abdominal collections and
mesenteric vascular abnormalities are sus-
pected.

CONCLUSIONS

SBS is a complex clinical condition,
which requires an interdisciplinary ap-
proach with a view on the most physiologi-
cal and appropriate nutritional therapy to
suit individual needs. The present essay
demonstrates the essentiality of barium
follow through in the initial evaluation as
well as in the periodic follow-up of SBS
patients. Such method allows the structural
and dynamic evaluation of the remnant
bowel, documenting the adaptive phenom-
ena which drastically interfere with the
clinical progression of SBS patients.
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Figure 4. A: Intestinal transit time test in a SBS patient, completing the intestinal transit in three

minutes. Note the appearance of small mucosal folds (arrows) and compare them with Figure 4B. B:

Intestinal transit time test in the same patient on Figure 4A, after three years, demonstrating findings of

intestinal structural adaptation, with increased mucosal folding and dilation in small bowel loops.
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