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Introduction

Adhesive small bowel obstruction (ASBO) is one of the most 
important presentations in gastrointestinal emergencies [1-
3], with previous abdominal surgery being a major etiology 
[4]. Although the use of anti-adhesive barriers and an increase 
in the use of laparoscopic surgery have decreased adhesion-
related complications [5,6], a recent epidemiologic study has 
reported that 1 in 4 patients who undergo open or laparoscopic 
abdominal surgery is readmitted for causes related to 
adhesions [6]. Furthermore, ASBO has a high recurrence rate of 
up to 20% within 5 years, either with conservative management 
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or surgical treatment [7].
ASBO accompanying small bowel strangulation or total 

obstruction require immediate surgery [8].  However, 
the decision-making can be challenging when physical 
examination, laboratory test results or computed tomography 
findings, are not distinct. Old practice guidelines [9,10] suggest 
selecting patients and providing conservative care. However, 
the length of time to resolve is debated, with some studies 
suggesting waiting for more than 7 days [11], while other 
studies report that a delay of more than 4 days results in an 
increased length of hospital stay and incidence of death [12].

The gastrografin challenge is commonly performed to 
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ABSTRACT

Purpose: This retrospective study investigated the feasibility, diagnostic, and therapeutic advantages 
of the gastrografin challenge on patients with adhesive small bowel obstruction (ASBO).

Methods: There were 125 patients reviewed who were admitted to the Department of General 
Surgery at a single institution (September 2018 to August 2019) with a diagnosis related to ASBO. 
The study population included 100 patients (114 cases) who had received initial conservative 
management. Patient characteristics and operation rates were compared between the gastrografin 
challenge success group and failure group, and operation rates and length of hospital stay were 
compared between the gastrografin challenge group and “non-challenge” group.

Results: During the study period, 21 patients with ASBO underwent the gastrografin challenge. 
The challenge was successful in 17 patients where the bowel obstruction was resolved without the 
need for surgery. Among patients who failed the challenge, 2 patients underwent adhesiolysis and 
2 patients were able to progress their diet avoiding surgery. In patients who underwent surgery (n = 
2), the length of hospital stay was significantly shorter in the gastrografin challenge group compared 
with the “non-challenge” group sub analysis (n = 13 cases; 10.5 vs. 20 days, p = 0.038), indicating 
that the gastrografin challenge assisted rapid decision-making for surgery. No adverse events were 
reported for the 21 gastrografin challenges.

Conclusion: In patients with ASBO, the gastrografin challenge is an accurate, safe method to 
determine the need for surgery. In addition, the gastrografin challenge may reduce the length of stay 
in patients who required surgery for ASBO resolution.
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Intensive Care Unit. Patients who were directly referred to the 
surgeon from a previous operation were mostly managed with 
traditional methods (without using the gastrografin challenge).

Data on basic patient characteristics (such as age, sex, history 
of previous abdominal operation, and days from previous 
operation to ER admission), laboratory blood test results (such 
as complete blood count with differential counts; serum lactate 
level; C-reactive protein level, and erythrocyte sedimentation 
rate), and imaging study findings (such as simple abdominal 
radiography, and abdominal and pelvic computed tomography 
scans) were collected using an electronic medical record 
system.

1. Protocol for the gastrografin challenge 

The protocol for the gastrografin challenge (Figure 1) is as 
follows: decompression of the intestine with a nasogastric 
(NG) tube for 2 hours before administration of gastrografin; 
administration of 100 mL of gastrografin with 50 mL of water 
through the NG tube; and clamping of the NG tube with simple 
abdominal radiographs taken 1, 2, 4, 8, 12, and 24 hours after 
gastrografin administration. 

If the contrast reached the ascending colon within 24 hours 
of gastrografin administration, the gastrografin challenge was 
considered successful. If the contrast was not visible in the 
colon within 24 hours, the gastrografin challenge was regarded 
as a failure. When the gastrografin challenge succeeds, 
resolution of ASBO is expected and conservative management 
can be continued. In the case of failure, surgical treatment is 
considered. 

If vomiting occurs at any stage after NG tube clamping, the 
tube is declamped and the gastrografin challenge is regarded 
as a failure. In cases of aggravating symptoms or abdominal 

diagnose and aid decision-making in patients with ASBO to 
continue with conservative management or pursue operative 
management. Gastrografin is a safe, water-soluble contrast 
medium used with radiography to evaluate the integrity of 
the intestine. The possible therapeutic effects of gastrografin 
are unclear. Several studies have suggested that the use of 
gastrografin decreases the length of hospital stay and reduces 
the need for surgery [13-16]. However, some randomized-
controlled studies, have suggested that the use of gastrografin 
only decreases the length of hospital stay, and does not 
affect mortality or the need for surgery [17,18]. Although the 
therapeutic effect of gastrografin is questionable, gastrografin 
has been proven to be a safe, and accurate predictor of the 
need for surgery, and the recently revised guidelines from 
the World Society of Emergency Surgery Adhesive Small 
Bowel Obstruction Working Group recommends using the 
gastrografin challenge for decision-making [19].

With the transition of contemporary abdominal surgery 
to minimal invasiveness and use of various chemicals, this 
retrospective study aimed to demonstrate the feasibility of 
the gastrografin challenge for adhesive bowel obstruction in a 
tertiary medical center, and evaluate the institution protocol 
for such cases.

 

Materials and Methods

A retrospective study was performed by reviewing medical 
data from a single tertiary referral center (Samsung Medical 
Center). This study was approved by the institutional review 
board of Samsung Medical Center (Approval no.: 2020-08-115-
001) which waived the need for informed consent owing to the 
retrospective nature of the study.

The medical records of all patients who were admitted to 
the Department of General Surgery (GS) from September 
2018 to August 2019 with a diagnosis related to ASBO were 
reviewed. Using the International Classification of Diseases 
10th revision, a diagnosis related to ASBO included paralytic 
ileus (K56.0), intestine adhesions (bands) with obstruction 
(K56.5), other unspecified intestinal obstruction (K56.6), and 
ileus unspecified (K56.7), were considered diagnosis related to 
ASBO. Patients who underwent the gastrografin challenge were 
included in the study population. 

Pediatric patients (< 18 years), patients admitted without 
visiting the emergency room (ER), and patients who required 
an emergency operation due to small bowel strangulation, 
complete bowel obstruction, or a septic condition indicating 
peritonitis were excluded from the study. 

The gastrografin challenge was performed by many 
physicians, mainly on the acute care surgery team, a 
subdivision of GS managing GS emergencies and care on the 

Figure 1. The gastrografin challenge protocol 
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Nasogastric tube decompression for 2 hours 
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Figure 1. The gastrografin challenge protocol.
GG = gastrografin.
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physical examination, or when the progression of peritonitis is 
suspected, the gastrografin challenge is suspended and surgical 
treatment is considered at any stage. 

2. Statistical analysis

The feasibility of the gastrografin challenge protocol was 
verified by reviewing how much success in the gastrografin 
challenge led to the resolution of ASBO without surgery. 
Failure of the gastrografin challenge ultimately led to surgical 
treatment. Therefore, the primary study outcome was 
how much success in the gastrografin challenge predicted 
unnecessary surgery and failure predicted the need for surgery 
in patients with ASBO. The gastrografin challenge success 
group and failure group were compared using Student t test 
for numeric data and the chi-square test for categorical data. 
Secondary study outcomes included length of hospital stay and 
operation rates in the gastrografin challenge group (patients 
who underwent the gastrografin challenge) and the “non-
gastrografin challenge” group (patients who did not undergo 
the gastrografin challenge group) to determine the therapeutic 
effect of the gastrografin challenge. The length of hospital stay 
was compared between groups using the Mann-Whitney test, 
and the operation rates were compared between groups using 
the Fisher’s exact test. In addition, the time to resolution after 
the gastrografin challenge, readmission rate, and safety of the 
gastrografin challenge were also investigated.

 

Results

During the study period, there were 125 patients (140 
cases) admitted to hospital with a diagnosis related to ASBO. 
Among the 140 cases, 7 cases pertained to patients aged < 18 
years, 7 cases pertained to patients admitted without visiting 
the ER, and 12 cases requiring an emergency operation were 

excluded from the study. Among 114 ASBO cases that were 
conservatively managed, the gastrografin challenge was 
performed in 21 cases (Figure 2). 

Among the 21 patients (21 cases) who underwent the 
gastrografin challenge, 19 patients had a history of a previous 
operation, primarily colorectal surgery (8 of 19, 42.1%). The 
mean time between the previous operation and hospital visit 
was 88 months. 

The gastrografin challenge was successful in 17 (81.0%) of 21 
patients, and none of them underwent abdominal exploration 
(Table 1). Among the 4 patients who failed the challenge, 2 
patients underwent adhesiolysis, and 2 patients were able to 
build up their diet without surgery. There were no statistical 
differences in the patient characteristics between the 
gastrografin challenge success group and failure group.

In the success group, the mean time from previous operation 
to hospital visit was 74 months, and 7 patients had a history of 
previous admission due to small bowel obstruction. Laboratory 
blood test results revealed normal findings (Table 1). 

Among the 4 patients who failed the gastrografin challenge, 
2 patients showed symptomatic relief during the consideration 
of operation. Contrast was eventually visible in the colon in 
these cases (40 hours and 48 hours after the gastrografin 
challenge), and patients were able to progress their diet 
without the need for an operation. 

Two patients who underwent operation presented with 
abdominal pain, nausea, and vomiting on the first examination 
in the ER. Vital signs and physical examination did not show 
any evidence of peritonitis. The gastrografin challenge was 
performed on Day 4 and Day 5 after admission. Following 
the failure of the challenge, adhesiolysis was performed, and 
patients were able to progress their diet and were discharged 
without complications.

In the gastrografin challenge success group, the mean time 
from the ER visit to the gastrografin challenge was 4.5 ± 3.1 
days. The mean time between the gastrografin challenge and 
contrast detection in the colon was 5.0 ± 6.6 hours. The longest 
time for the contrast to be detected in the colon was 24 hours. 
Hospital discharge was decided based on progression of diet, 
and the mean length of hospital stay was 9.1 ± 4.0 days (Table 2). 
After hospital discharge, 4 patients were readmitted due 
to complications related to adhesions, of whom 3 patients 
underwent surgery (Table 1). 

Regarding the therapeutic effect of the gastrografin challenge, 
although not statistically significant, the length of hospital 
stay was shorter in the gastrografin challenge group compared 
with the “non-challenge” group. In addition, the operation 
rate did not differ between gastrografin challenge group and 
“non-challenge” group. However, in the subgroup analysis, the 
length of hospital stay was significantly shorter in patients 
who underwent surgery in the gastrografin challenge group  

Figure 2. The scheme for patient selection.
ASBO = adhesive small bowel obstruction.

Figure 2. The scheme for patient selection 
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(n = 2) compared with the “non-challenge” group (n = 13; 
10.5 vs. 25.0 days, p = 0.038), indicating that the gastrografin 
challenge may have assisted rapid decision-making for surgery 

(Table 3).
No adverse events were reported in all 21 gastrografin 

challenges.

Table 1. Comparison of patient characteristics and operation rates between the gastrografin challenge group and the failure group.

Table 2. Profile of the gastrografin challenge success group.

Success group
(n = 17)

Failure group
(n = 4) p

Age (mean, y) 68 67.75 0.97*

Female (%) 7 (41.12) 2 (50.0) 0.91†

Operation history (%) 16 (94.12) 3 (75.0) 0.24†

Colorectal 6 2

Hepatobiliary 2 1

Stomach 3

OBGY 2

Aorta 2

Small bowel 1

Postoperative time (mo) 74.81 123.33 0.49*

No. ileus

0 12 3

1 1

2 2 1

> 3 4

Laboratory results

WBC (× 103/mL) 7.83 9.47 0.50*

Lactate (mg/dL) 1.76 2.31 0.49*

CRP (mg/dL) 1.71 1.64 0.96*

OP performed 0 2

Readmission 4 1

Reoperation 3 0

* Student t test.
† Chi-square test.
CRP = c-reactive protein; OBGY = ; OP = operation; WBC = white blood cell count.; OBGY = obstetrics and gynecology.

GG success group
(n = 17)

Time Mean ± SD Range 
maximum

Range 
minimum

Admission until GG challenge (d) 4.53 ± 3.09 1 13

Detection of contrast after challenge (h) 5.00 ± 6.62 1 24

Hospital stay (d) 9.12 ± 4.01 2 17

GG = gastrografin.
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Table 3. Comparison between the gastrografin challenge group and the “non-gastrografin challenge” group.

GG challenge
(n = 21)

“Non-GG challenge”
(n = 93) p

Hospital stay (d) 9.29 ± 3.96 10.80 ± 10.03 0.267*

Operations (%) 2 (14.3) 13 (14.0) 1.00†

Hospital stay for surgical patients, 
median ± IQR (d) 10.5 ± 5.0 28.0 ± 25.0 0.038‡

Data are presented as n (%) or mean ± SD.
* Student t test.
† Fisher’s exact test.
‡ Mann-Whitney test.
IQR = interquartile range; GG = gastrografin.

Discussion

This study investigated the feasibility of the gastrografin 
challenge in patients with ASBO, with protocols modified for 
contemporary ER circumstances. Several studies have already 
reported the safety and usefulness of gastrografin [16-18,20]. 
Recently, the guideline by the World Society of Emergency 
Surgery Adhesive Small Bowel Obstruction Working Group was 
updated, which recommends the use of gastrografin challenge 
for surgical decision-making in cases of ASBO [19]. 

However, the guidelines for ASBO are not actively applied in 
clinical settings, especially in the Republic of Korea, with few 
studies reporting cases in which the gastrografin challenge 
was performed. The traditional method of decompression and 
surgical observation is the main treatment in the Republic 
of Korea. This study showed how the gastrografin challenge 
protocol can be adopted in clinical settings, especially in a 
tertiary referral center of the Republic of Korea.

In this study, 17 patients with ASBO in whom the gastrografin 
challenge was successfully performed did not require surgery 
for resolution of the obstruction. Of the 4 patients who failed 
the gastrografin challenge, 2 patients underwent surgery. In the 
other 2 patients who did not require surgery, gastrografin was 
observed in their colons eventually. A comparison of patients 
who received the gastrografin challenge with those who 
did not receive the challenge, revealed that the gastrografin 
challenge reduced the length of hospital stay in patients who 
required surgery to relieve the obstruction. In all patients who 
underwent the gastrografin challenge, no adverse events were 
reported.

This study showed that the success of the gastrografin 
challenge can strongly predict the resolution of ASBO without 
surgery. One previous study reported 96% sensitivity and 98% 
specificity for ASBO resolution without surgery when contrast 
media was observed in the colon [16]. In our study, operation 
was unnecessary in all patients in whom the challenge was 
successful. 

In the gastrografin challenge failure group, only half of the 
patients underwent surgery. The other half of the patients 
did not require surgery; however, gastrografin was eventually 
detected in the colon within 48 hours. Therefore, if the protocol 
is modified for a longer observation period, greater specificity 
may be achieved.

In the gastrografin challenge success group, contrast 
detection in the colon was observed on average within 5 
± 6.6 hours. Regarding the timing for contrast detection, a 
study claimed 6 hours should be sufficient [21], while other 
studies suggested waiting up to 72 hours [22,23]. The Bologna 
guideline by the ASBO working group suggests considering 
surgical treatment when contrast media does not reach the 
colon within 36 hours of the challenge [19]. Although 5 hours 
was the mean time for detection in our study, the 24 hours 
limit in the protocol seems rather short, considering the 
findings of other studies and patients who did not require 
surgery, but failed the gastrografin challenge. 

Although the sample number is low and further investigation 
is required, the results of this study also suggest that the 
gastrografin challenge can shorten the length of hospital stay, 
especially in patients with ASBO who require surgery. The 
necessity of surgery did not differ between the gastrografin 
challenge group and “non-challenge” group, however, 
gastrografin challenge failure seems to aid in the early decision-
making in patients with ASBO requiring surgery. Regarding 
the therapeutic effect of the gastrografin challenge, several 
previous meta-analyses have shown controversial results. 
Two studies claimed that the use of gastrografin decreases the 
length of hospital stay by allowing early decision-making, and 
reduces the need for surgery by decreasing small bowel edema 
and increasing small bowel contractility [16,20]. However, 
other meta-analyses reported that the use of gastrografin 
only decreases the length of hospital stay and does not affect 
mortality or the need for surgery [17,18]. 

Regarding the need for surgery, approximately 14% patients 
with ASBO underwent surgery in our study, both in the 
gastrografin challenge group and “non-challenge” group. 
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However, in previous studies, 20-30% [1,24] to 45% [6] patients 
with ASBO required surgery. A larger portion of laparoscopic 
surgery and active adoption of anti-adhesive barriers may have 
affected the results. Laparoscopic surgery, although mainly 
adopted because of its minimal invasiveness, reduces adhesion 
formation and adhesion-related complications [6,25]. The 
efficacy of anti-adhesive barriers has been proven by high-
quality evidence-based studies [5,26]. Further investigations 
are necessary to evaluate the ratio of laparoscopic surgery and 
the use of anti-adhesive barriers. With lower rates of surgery in 
patients with ASBO, protocols using the gastrografin challenge 
are expected to gain more value in the future.

The limitations of this study include its retrospective nature 
and the small number of cases. However, with increased 
experience of performing the gastrografin challenge in patients 
with ASBO and the safety of the procedure, further studies are 
expected such as active adoption of the gastrografin challenge, 
a shorter time to gastrografin challenge after admission, and 
less abdominal radiographs. In addition, efficient protocols for 
the gastrografin challenge will be established and statistically 
robust results will be achieved by including more cases.

In conclusion, the gastrografin challenge is a safe method 
for decision-making to determine whether surgical treatment 
in patients with ASBO should be performed. Additionally, 
the gastrografin challenge may aid in reducing the length of 
hospital stay in such patients. 
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