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Background. Several studies have investigated the diagnostic and therapeutic role of water-soluble
contrast agents in adhesive small bowel obstruction, but there is no clear diagnostic classification for the
determination of therapeutic strategy. The aim of this study was to clarify the clinical value of
classification using water-soluble contrast agents in patients with adhesive small bowel obstruction.
Methods. Between January 2009 and December 2015, 776 consecutive patients with adhesive small
bowel obstruction were managed initially with water-soluble contrast agents and were included in the
study. Abdominal x-rays were taken 5 hours after administration of 100 mL water-soluble contrast
agents and classified into 4 types. The medical records of the patients with adhesive small bowel
obstruction were analyzed retrospectively and divided into 2 groups of patients with complete obstruction
(ie, the absence of contrast agent in the colon) with (type I) or without (type II) a detectable point of
obstruction and a group with an incomplete obstruction (ie, the presence of contrast agent in the colon)
with (type IIIA) or without (type IIIB) dilated small intestine.
Results. Types I, II, IIIA, and IIIB were identified in 27, 90, 358, and 301 patients, respectively. The
overall operative rate was 16.6%. In the patients treated conservatively (types IIIA and IIIB), 647
patients (98.2%) were treated successfully without operative intervention. The operative rate was 3.4%
(n = 12/358) in type IIIA vs 0% (n = 0/301) in the type IIIB group (P = .001). Compared with type
IIIA, type IIIB was associated with earlier initiation of oral intake (2.1 vs 2.6 days, P < .001) and a
lesser hospital stays (9 vs 11 days, P < .001).
Conclusion. This new classification using water-soluble contrast agents is a simple and useful
diagnostic method for the determination of therapeutic strategy for adhesive small bowel obstruction.
(Surgery 2017;j:j-j.)
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SMALL BOWEL OBSTRUCTION caused by adhesions after
abdominal operation (ASBO) is one of the most
common postoperative morbidities. ASBO is char-
acterized by the presence of abdominal pain, vom-
iting, distention, and constipation and is

confirmed by imaging.1-4 Appropriate manage-
ment using a proper diagnostic and therapeutic
pathway is necessary. Emergency operative inter-
vention is required when strangulation is sus-
pected. Conversely, conservative management is
often sufficient in the majority of patients without
signs of strangulation, but operative intervention is
required in 15% to 30% of cases.1-4 Various
methods have been used to direct either operative
or conservative management in patients with
ASBO, and there are several conservative treat-
ments for ASBO. Nevertheless, the ideal manage-
ment of ASBO remains controversial.5-10

Water-soluble contrast agents (WSCA) have a
high osmolarity and can thereby draw fluid from
intravascular and extracellular spaces into the
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lumen, promoting proximal bowel distention.
Thus, this hyperosmotic solution increases the
pressure gradient across the site of obstruction
and is believed to stimulate motility. A number of
studies have investigated the diagnostic and
therapeutic role of WSCA in patients with
ASBO4-6,11-18; however, there is no clear diagnostic
classification for the determination of therapeutic
strategy. The aim of this study was to clarify the
clinical value of classification using WSCA in pa-
tients with ASBO.

PATIENTS AND METHODS

Between January 2009 and December 2015,
776 consecutive patients with ASBO who received
WSCA (Gastrografin; Bayer Co, Osaka, Japan)

initially at Ogaki Municipal Hospital were
included in the study. Diagnostic criteria for
ASBO included a history of previous abdominal
operation more than 4 weeks prior; clinical symp-
toms and signs of mechanical obstruction, such as
abdominal pain, vomiting, abdominal distension,
and constipation; and results of plain abdominal
radiographs performed with the patient upright
and routine computed tomography (CT) showing
dilated loops of small intestine.

Emergency abdominal exploration was under-
taken in patients with suspected strangulation or
peritonitis, these patients were excluded from the
present study. In addition, patients with a history of
an abdominal operation for cancer and who
showed recurrence were also excluded by routine

Fig 1. Ogaki classification using water-soluble contrast agent. Complete obstruction group: type I: the absence of
contrast agent in the colon with a detectable point of complete obstruction; type II: the absence of contrast agent in
the colon without a detectable point of complete obstruction. Incomplete obstruction group: type IIIA: the presence
of contrast agent in the colon with dilated small intestine; type IIIB: the presence of contrast agent in the colon without
dilated small intestine.
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