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ABSTRACT

Introduction: Nonoperative measures using an 

oral water soluble contrast agent is a significant 

development in the management of patients with 

postoperative small bowel obstruction.

Methods: In this prospective randomised trial, 

patients were randomised into two groups: 

Group A patients were given an oral water 

soluble contrast agent and Group B patients were 

managed conventionally. Surgery was performed 

as and when indicated. The end-points of the 

study were to evaluate the time interval between 

admission and relief of obstruction, the length of 

hospital stay and the need for surgery.

Results: Of a total of 41 patients, 21 were in Group 

A and 20 were in Group B. The mean age of Group 

A patients was 40.48 +/− 14.96 years and it was 

43.40 +/− 16.33 years for Group B patients (p-value 

is 0.553). There were 17 males and four females in 

Group A, and 14 males and six females in Group 

B (p-value is 0.441). In Group A, 14 patients had 

relief of obstruction after administration of the 

contrast material, and the mean time for relief of 

obstruction was 7.47 hours. In Group B, 18 patients 

had relief of obstruction and the time interval was 

35.20 hours (p-value is less than 0.001). The mean 

length of hospital stay was 3.43 +/− 1.08 days for 

Group A and 5.33 +/− 2.95 days for Group B (p-

value is 0.029). Seven patients in Group A and two 

in Group B were operated on (p-value is 0.071).

Conclusion: Administration of an oral water 

soluble contrast agent in postoperative small 

bowel obstruction helps in the earlier resolution 

of the obstruction and decreases the length of 

hospital stay. 
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INTRODUCTION 

Small bowel obstruction (SBO) is a very common 
problem in emergency surgery, and is associated 
with repeated hospitalisation and high morbidity and 
mortality. It accounts for 20% of all surgical admissions 
in the emergency setting.(1-3) The causes of SBO are 
varied, where adhesions account for 70% of all cases.(1-4)  
Postoperative adhesions cause SBO in 93% of patients.(4,5)  
The common surgeries that cause early postoperative SBO 
are large bowel, rectal, appendiceal and gynaecological 
surgeries.(4,5) Postoperative SBO can be treated by early 
surgery or a trial of nonoperative treatment. The majority 
of postoperative SBO can be managed by nonoperative 
conservative management with an excellent outcome and 
shorter length of hospital stay.(5-8)  In the absence of signs 
of bowel ischaemia and peritonitis, initially it is safe to 
manage postoperative SBO nonoperatively. Recently, an 
oral water soluble contrast agent has begun to be used in the 
nonoperative management of patients with postoperative 
SBO.(9-11) Several prospective studies have reported 
contradictory findings in terms of the therapeutic role of 
the oral water soluble contrast agent in the management 
of SBO.(12-16) A prospective, randomised, controlled trial 
was performed to define the efficacy of an oral water 
soluble contrast agent in patients with postoperative 
SBO. The results were measured by objective criteria and 
compared.

METHODS

This study was a prospective, randomised, controlled trial. 
After obtaining institutional ethics committee approval 
and full informed consent, 41 consecutive patients with 
postoperative SBO and who presented to the emergency 
services of the Nehru Hospital, Post Graduate Institute 
of Medical Education and Research, Chandigarh, India 
between January 2005 and December 2005, were included 
in the study. All postoperative intestinal obstruction cases 
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which presented with clinical and radiological evidence of 
SBO were included. The exclusion criteria were: patients 
with postoperative SBO of less than four weeks post 
surgery, patients with signs of strangulation or peritonitis, 
patients with terminal malignancy, patients showing rapid 
resolution of signs and symptoms of intestinal obstruction 
within four hours of hospital admission, patients with a 
known history of allergy to iodinated contrast agent, 
patients with asthma or atopy, patients with inflammatory 
bowel disease or tuberculosis, patients with a history of 
irradiation to the abdomen and patients who refused to 
participate in the trial.
	 Patients were treated on an inpatient basis and the 
diagnosis of postoperative SBO was established on the 
basis of clinical history, examination and abdominal 
radiograph findings. All the patients were blindly 
randomised into two groups; patients in Group A were 
administered the oral water soluble contrast Gastrografin® 
(Schering, Berlin, Germany), and patients in Group B were 
managed conventionally. After the clinical and radiological 
diagnosis of SBO was established, the patients were 
promptly hydrated with intravenous fluid on the basis of 
pulse, blood pressure, central venous pressure and urine 
output. Serum electrolytes and acid-base imbalance were 
corrected as and when required. A nasogastric tube was 
placed and decompression of the stomach was done by 
active aspiration. The presence of an allergy to the iodinated 
contrast agent, asthma and atopy were ruled out. In Group A 
patients, 60 ml of Gastrografin® was administered through 
a nasogastric tube in an upright position and the nasogastric 
tube was clamped for 2–3 hours. The patient was placed in 
a right lateral decubitus or propped-up position. In Group 
B patients, no Gastrografin® was administered. Patients in 
both the groups were closely monitored by repeated clinical 
examinations. Erect and supine abdominal radiographs 
were repeated after 12 hours and then subsequently when 
necessary.
	 The indications for operation were: persistence of 
SBO for 48 hours after admission or clinical deterioration 
with the persistence or worsening of radiological evidence 
and patients showing signs and symptoms of strangulation 
of bowel or peritonitis during the in-hospital course. The 
criteria for discharge were patients who were free from all 
the obstructive symptoms and signs and who were able 
to tolerate a normal diet. The following parameters were 
collected from all patients: the time interval between 
admission and relief of obstruction, the number of days of 
hospital stay and the percentage of cases requiring surgery 
in each group. 
	 All statistical calculations were performed using the 

Statistical Package for Social Sciences version 10.0 (SPSS 
Inc, Chicago, IL, USA). Proportions and percentages were 
used to summarise categorical variables while descriptive 
statistics, such as the mean, were used for numerical 
variables. The chi-square test was used to investigate 
the statistical significance of categorical variables while 
the numerical variables were compared for statistical 
significance using Student’s unpaired t-test. Values were 
expressed as mean ± SD, unless otherwise specified. A 
difference was considered to be statistically significant 
when the p-value was less than 0.05.

RESULTS

A total of 41 patients were included in the study, with 21 
in Group A and 20 in Group B. All patients completed the 
study and there were no dropouts. Both the study group and 
controls were age- and gender-matched (Table I). There 
was no significant statistical difference between the ages of 
the two groups (p = 0.553). There were 17 males and four 
females in Group A (male to female ratio 4:1), while there 
were 14 males and six females in Group B (male to female 
ratio 2.3:1) (p = 0.441). The most common presenting 
symptom was a painful abdomen (98%) and absolute 
constipation (98%) in both groups (Table II). Vomiting was 
present in 93% of cases while abdominal distension was 
present in only 73% of cases in both groups. The majority 
of the patients at presentation were haemodynamically 
stable (Table II). The average time from the onset of 
symptoms to admission was 2.95 ± 1.96 days in Group A 
and 3.15 ± 2.15 days in Group B. The difference was not 
statistically significant (p = 0.780). The mean number of 
previous episodes of SBO was 0.81 ± 0.92 in Group A and 
0.9 ± 1.33 in Group B (p = 0.801) (Table II). At the time of 
admission, laboratory parameters like haemoglobin, total 
leucocyte count, serum electrolytes, renal function test and 
pH were evaluated in both the groups (Table III). 
	 In Group A, 14 out of the 21 patients had relief of 
obstruction after administration of the contrast agent. The 
mean time between admission and relief of obstruction 
was 7.47 hours. In comparison, 18 out of the 20 patients in 
Group B had relief of obstruction and the time interval was 
35.20 hours. The difference was statistically significant (p 

Variable	 Group A	 Group B	 p-value

Mean ± SD (range)	 40.48 ± 14.96	 43.40 ± 16.33	 0.553 
of age (years)	 	 	 (19–70)	 	 (19–80)

Gender	 	 	 	 17:4	 	 	 14:6	 0.441
(male:female)

Table I. Age and gender distribution of patients in Group 
A and Group B.
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< 0.001). In Group A, seven out of the 21(33.3%) patients 
were operated on, while in Group B, only two out of the 
20 (10%) patients were operated on, and 18 had their 
obstruction relieved. The difference was not statistically 
significant (p = 0.071). All operated patients had complete 
obstruction, which was indicated by the non-passage 
of the oral contrast medium to the colon on abdominal 
radiographs and clinical worsening during observation.   
Patients who were managed nonoperatively in Groups A 
and B had a mean length of hospital stay of 3.43 ± 1.08 
days and 5.33 ± 2.95 days, respectively. Hospital stay was 
shorter in Group A and this was statistically significant (p 
= 0.029). Patients who underwent an operation in Group 
A had a mean length of hospital stay of 11.28 ± 1.11 days, 
compared to 9.00 ± 1.41 days for those in Group B.

DISCUSSION

Postoperative SBO is a very common problem encountered 
in general surgery with repeated hospital admissions and 
significant morbidity and mortality. The most common 
cause of SBO in adults is adhesion.(1-4)  Postoperative 
adhesions cause SBO in about 11% of all patients 
undergoing laparotomy.(3,4)  The role of a water soluble 

contrast agent in diagnosing adhesive SBO has been well 
established.(5-8) Recently, water soluble contrast agents 
have been used to treat postoperative adhesive SBO with 
inconsistent results.(9-16) There have been a number of studies 
that have reported the role of water soluble contrast agents 
in the diagnosis of postoperative SBO.(8-11) These studies 
established that water soluble contrast agents can diagnose 
partial or complete SBO. Along with this, it was also 
observed that the administration of a contrast agent helps 
in an earlier resolution of SBO and decreases the length 
of hospital stay, so the therapeutic role of water soluble 
contrast agents has been proposed in the management 
of postoperative SBO. However, the results have been 
inconsistent.(14-18) Assalia et al, in their study on 99 patients 
(107 episodes of adhesive SBO), showed that there was 
a shorter time to first bowel movement, hospital stay and 
the operation rate in patients who were administered an 
oral water soluble contrast agent.(12)  Biondo et al also 
showed a shorter hospital stay and tolerance of early oral 
feed in patients administered an oral contrast agent, but 
their study did not show a reduction in the operation rate.(16)  
Both of these studies recommended the administration of 
a contrast agent in patients with postoperative SBO to help 

Clinical characteristic	 Group A	 	 Group B	 	 p-value

	 	 Present	 Absent	 Present	 Absent
	

Discrete variable 
	 Pain	 21	 0	 19	 1	 0.226
	 Vomiting	 20	 1	 18	 2	 0.520
	 Constipation	 20	 1	 20	 0	 0.323
	 Abdominal distension	 18	 3	 12	 8	 0.063

Numeric variable	 Mean ±  SD (range)	 Mean ±  SD (range)
	 Pulse/min	 90.57 ± 7.82 (80–110)	 95.60 ± 11.06 (80–120)	 	 0.100
	 SBP (mmHg)	 116 ± 14 (100–160)	 114 ± 12 (90–136)	 	 0.699
	 DBP (mmHg)	 76 ± 10 (60–94)		 74 ± 6 (60–84)	 	 0.698
	 Days from onset 	 2.95 ± 1.96 (1–9)	 	 3.15 ± 2.51 (1–10)	 	 0.780
	 of symptoms to admission 

No. of previous surgeries	 1.38 ± 0.80 (1–4)	 	 1.45 ± 0.69 (1–3)	 	 0.770

No. of SBO episodes in past	 0.81 ± 0.92 (0–3)	 	 0.90 ± 1.33 (0–5)	 	 0.801

SBP: systolic blood pressure; DBP: diastolic blood pressure; SBO: small bowel obstruction

Table II. Clinical characteristics of patients in Group A and Group B.

Variable	 Group A	 Group B	 p-value

	 Mean ± SD (range)	 Mean ± SD (range)

Hb (g/dL)	 13.21 ± 2.36 (7.3–17.1)	 12.33 ± 2.27 (8.8–17.0)	 0.410
TLC (mm3)	 9,130 ± 2,670 (4,800–15,400)	 9,330 ± 3,592 (5,200–18,000)	 	0.841
Na (mmol/L)	 137 ± 5.56 (130–150)	 134 ± 5.5 (125–144)	 	0.142
K (mmol/L)	 4.1 ± 0.56 (3.2–5.6)	 4.3 ± 0.74 (3–5.8)	 	0.352
Urea (mg/dL)	 48 ± 32 (20–140)	 42 ± 21 (20–100)	 	0.469
Creatinine (mg/dL)	 0.9 ± 0.4 (0.5–2.2)	 0.9 ± 0.3 (0.4–1.8)	 	0.855
pH	 7.35 ± 0.05 (7.26–7.4)	 7.36 ± 0.06 (7.28–7.50)	 	0.660

Table III. Laboratory parameters in Group A and Group B patients.



Singapore Med J 2009; 50(4) : 363

in its early resolution and to decrease the length of hospital 
stay provided the patient is closely monitored during the 
hospital course. 
	 In our study, patients were initially classified as having 
partial or complete postoperative SBO on the basis of 
abdominal radiographs on admission. They were randomly 
allocated into two groups, and after administration of 
a contrast agent in Group A, the decision for surgery 
was based on clinical and radiological assessments by a 
different observer. Patients in whom an oral contrast agent 
was administered had a shorter time interval between 
admission and relief of obstruction, and this was statistically 
significant (p < 0.001). Hospital stay was studied in both 
groups. The length of hospital stay for patients who did 
not need surgery in Group A was shorter than for their 
counterparts in Group B, and the difference was statistically 
significant (p = 0.029). This could be because contrast 
agent administration resulted in an earlier resolution of 
postoperative SBO in Group A patients, as demonstrated 
by the significant positive correlation between hospital 
stay and the time interval between admission and relief 
of obstruction in our study. Hospital stay for patients who 
needed surgery in Group A was significantly longer than 
that for patients in Group B (p < 0.043). The reason for this 
could be the development of postoperative complications, 
such as chest infection and wound infection. The nature of 
the surgery performed was also a significant factor; e.g. 
patients who underwent adhesiolysis had a shorter length 
of hospital stay compared to patients who needed resection 
and end-to-end anastomosis of the small bowel. 
	 In our study, 21% of the patients were operated 
on; this result is similar to that reported in most other 
studies.(14-18)   The operation rate was higher for patients 
in Group A than for those in Group B. The reason for 
this could be that seven Group B patients, who needed 
the operation after 48 hours of observation, were not 
operated on eventually because they showed partial relief 
of obstruction in terms of a decrease in nasogastric tube 
output, occasional passage of flatus, decreased abdominal 
distension and improvement in the abdominal radiographs 
compared to the readings at the time of admission. Thus, 
to determine the actual differences in the operation rate 
between the two groups, the sample size should be larger, 
and a common indication for surgery has to be decided 
on for both groups with regard to the maximum duration 
of nonoperative treatment. In our study, nonoperative 
treatment was successful in 79% of cases, which is less 
than that reported by others.(16,19,20)  The reason for this 
could be the inclusion of patients with complete SBO, 
along with patients with partial SBO in both groups.  

	 Other studies have reported that appendicectomy, 
colorectal surgery and gynaecological surgery are the 
procedures that most commonly cause postoperative 
SBO.(1,2)  Our results showed that small bowel surgery 
and colorectal resections were the two single operations 
most frequently associated with postoperative SBO (55%). 
Gastroduodenal surgery was the next most common cause 
of postoperative SBO (16.6%). The higher occurence of 
postoperative SBO presenting after small bowel surgery in 
our study may be because of it being commonly conducted 
in emergency settings in this region. There was a significant 
correlation between the number of previous surgeries and 
the number of previous episodes of adhesive SBO. This 
is probably because the larger the number of previous 
surgeries done, the higher the likelihood of adhesion 
formation and consequently the more the episodes of 
adhesive SBO.
	 Our study demonstrated that the administration of an 
oral water soluble contrast agent in cases of postoperative 
SBO helps in an earlier resolution of intestinal obstruction 
and also decreases the total length of hospital stay. Another 
way of looking at this problem is that the contrast agent 
either precipitates the resolution of SBO or the need for 
surgery. We recommend the administration of oral water 
soluble contrast agents in cases of postoperative adhesive 
SBO after adequate resuscitation and close monitoring 
of the patient. However, more studies with larger sample 
sizes are required to determine if the administration of an 
oral contrast agent decreases the operation rate in cases of 
postoperative SBO.
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