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Introduction

Objective: This study aims to evaluate the performance of an orally administered water contrast versus commercially prepared 
(Iopamidol) contrast in the upper gastrointestinal tract CT scan. To be able to improve the diagnosis of abdominal abnormalities in 
multi axial CT scans.

Materials and Methods: Sixty patients were seen during the twelve-month research study. Thirty patient used water contrast and 
30 patient used commercially prepared (Iopamidol) contrast in the abdominal CT scan. The first group was given a volume of one li-
tre of water as contrast one hour before the procedure and additional two hundred to two hundred fifty (200-250 cc) water was given 
fifteen to thirty minutes before the start of the procedures. The second group was given a solution containing thirty cc of Iopamidol 
mixed to one litre of water one litre given one hour before the procedure, and additional two hundred to two hundred fifty cc, fifteen 
to thirty minutes before the start of the procedure. The degree of distention and the visualization of the mural detail was qualitatively 
scored on five-point scale. The differences were evaluated by using Mann-Whitney test.

Results: There were no statistical difference in the distention and visualization of the stomach , duodenum, jejunum, and ileum (P = 
0.5671) in group 1 and group 2. In addition, there are no significant difference in the distention comparing the cross-sectional diam-
eter in duodenum (P value = 0.351), jejunum (P value = 0.305), and ileum (P = 0.5569).

Conclusion: Water can also be an effective contrast medium for distension and excellent visualization of mural features in the gas-
trointestinal tract. The use of water as oral contrast is universally available and cost effective compared to the commercially prepared 
(Iopamidol) contrast.

DOI: 10.31080/ASGIS.2024.07.0667

Computerized tomography, and often formerly referred to as 
computerized axial tomography (CAT) scan, is an X-ray procedure 
that combines many X-ray images with the aid of a computer to 
generate cross-sectional views and, if needed, three-dimensional 
images of the internal organs and structures of the body [1]. The 
small bowel has always been a challenging area to assess for sur-
geons and gastroenterologists owing to its long length and com-
plexity of the loops. Technological advances in multi-detector 
computed tomography (MDCT) have revolutionized imaging field 
and have added new concepts to solid and hollow viscera imaging 
[2]. The success of accurate interpretation of bowel pathologies 
requires an optimal preparation and acquisition. Luminal disten-
sion and fold visualization are the determining factors in gastroin-
testinal tract imaging. This requires an oral contrast agent, which 
should cause uniform intraluminal attenuation, high contrast be-

tween luminal content and bowel wall, absence of artifact forma-
tion and no significant adverse effects [3]. Neutral endoluminal 
contrast could potentially improved diagnosis of abdominal abnor-
malities at multi axial CT scans. Nuetral contrast have been shown 
to be valuable in the diagnosis of small bowel disorders and have 
been used to marked the stomach and duodenum during evalua-
tion of pancreas and biliary tree [4]. Water is an excellent contrast 
agent when used during upper abdominal CT scanning, but because 
water is rapidly absorbed throught the intestinal wall, the used of 
contrast agent in jejunum and ieum is limited. We will compare the 
performance of two contrast agents: water and commercially pre-
pared contrast (Iopamidol) to improve bowel distension.

The advantage of water as oral contrast is its easy availability 
and affordability compared to the commercially prepared oral con-
trast (Iopamidol).
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Methodology

Study design

Prospective study
Data Evaluation

Descriptive study

Study Setting

The study was done in BPKMCH, a tertiary hospital with 450 
bed capacity located in Bharatpur, Chitwan Nepal.

Study population

All BPKMCH’S admitted and outpatient who underwent Abdom-
inal CT scan from January 2022 to December 2023.

Inclusion Criteria

•	 All in-patients that were schedule for upper abdominal CT 
scan age 20-40 years old, male=female.

•	 Patient that were suspected or known case of pancreatic dis-
ease.

•	 Patient complaint of upper abdominal pain.

Exclusion Criteria

•	 Patients who have undergone prior surgery.

Sample size

This study was a prospective, descriptive study. The sample size 
was determined by the number of patient who underwent abdomi-
nal CT scan which were able to comply with the set guidelines in 
inclusion criteria.

Technique

Image will be obtained using fujifilm 128 slices.

Each subjects were assigned with personal case number. Two 
attending radiologists with experience in body imaging will inde-
pendently review the 60 patients included in this study. Readers 
rated each image on its clarity of anatomical detail on segments of 
the gastrointestinal tract (gastric fundus, gastric antrum, duodenal 
folds, jejunal and ileal folds) in five-point scale (0 = worst, 4 = best).

Materials and Methods

From January to December 2023, 60 patients (30 men and 
30 women; age range 20-40 years; mean age of 30 years old was 
scheduled for abdominal CT in whom oral contrast (water) and 
commercially prepared contrast (Iopamidol) was given. All patient 
enrolled in this study gave informed consent. 

A total of 60 inpatients and outpatients (30 women, 30 men; av-
erage age of 30 years) who were known to have or were suspected 
of having pancreatic or biliary disease were referred for abdominal 
CT scan. Patient was randomized into two groups on the basis of 
the type of water oral contrast agent versus commercially prepared 
(iopamidol) contrast study. Group 1 received 1 liter or water con-
trast agent one hour before the procedure, and additional 200-250 
cc of water was given 15-30 minutes before the procedures. The 
group 2 was given a solution containing agent (30 cc of iopamidol 
mixed to 1L of water), 1liter was given 1 hour before the procedure 
and additional 200-250 cc, 15-30 minutes before the procedure.

The studies was reviewed by two certified radiologist. Because 
of the high attenuation of the contrast (Iopamindol) being com-
pared to neutral (water) intraluminal contrast, it was impossible 
to blind the oral contrast administered. They graded the gastroin-
testinal tract distention and mural visualization of the scans ob-
tained in the stomach, duodenum, jejunum, and ileum. They used 
five-point scale (0 = none, 1 = poor, 2=partial, 3 = good, 4-5 = full 
distention and mural visualization. 

Specific indications for this study was patient who are suspect-
ed or known case of pancreatic disease. Age group of 20-40 years 
old with mean age of 30 years old. Complaints of abdominal pain 
(epigastric area). Patient was excluded in the study if known to 
have undergone prior surgery.

Statistical analysis

In order to determine the statistical significance for qualita-
tive analysis, an arithmetic mean were recorded by each group for 
luminal distention and visualization of the stomach, duodenum, 
jejunum and ileum was calculated. The arithmetic mean value for 
each group was assessed by visual distention in the stomach, duo-
denum, jejunum and ileum. Visualization was judge based on the 
reader’s ability to delineate the mural anatomic features that were 
appropriate for each specific segment. The gastric visualization 
was based on the scores for the uniform thickness in the wall of the 
gastic fundus and antrum. Visualization of the ileum was to delin-
eate the ileal wall. The qualitative data for distention and visualiza-
tion in each segment for each patients were averaged for 2 groups. 

For the quantitative analysis a mixed-model squares regression 
was used to examine the differences of the contrast agent observed 
in each patient in each three region of the small intestines (duode-
num, jejunum, and ileum).
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Results

Abdominal CT scan was able to demonstrate 25 abnormalities 
out of 60 patients (41%) (Table 1). There were 11 pancreas related 
abnormalities, including seven pseudocyst, 3 acute pancreatitis 
and 1 chronic pancreatitis. There were concurrence between the 
two readers in 10 patient. In one patients, reader 2 interpreted 
the findings as chronic pancreatitis. Abnormalities that were not 
related to pancreas were observed in 14 patients, including 8 lym-
phomas, 6 liver masses. The resulting p value of 0.728 denotes that 
there exist no significant difference between the two groups in 
terms of abnormalities related and non-related to pancreas.Normal 
Abdominal CT scan were noted in the 35 patient (58%).

Summary of data

  Water Contrast Commercially Prepared Contrast (lopamidol) p value
Pancreas related N 6 5 0.741

% 20 16.7
Non-pancreas 

related
N 8 6 0.545

% 26.7 20
Normal Findings N 16 19 0.436

% 53.3 63.3

Table 1: Abnormalities Demonstrated At Ct In Group 1 And 2.

Pancreas related Water contrast Commercially prepared contrast (lopamidol Total
Psuedocyst 4 3 7

Acute pancreatitis 2 1 3
Chronic pancreatitis 0 1 1

NON-PANCREAS RELATED
Lymphoma 4 4 8
Liver mass 4 2 6

NORMAL FINDINGS 16 19 35
TOTAL 30 30 60

Abnormalities demonstrated at CT in groups 1 and 2

For age and sex (Table 2) for distention of bowel segments a 
total of 30 women and 30 men (mean age of 30) receives water 
contrast agent versus commercially prepared (Iopamidol) contrast 
agent. There were no statistically significant difference between 
those who received water and commercially prepared (Iopamidol).

For qualitative analysis (Table 3) the mean values for distension 
in the stomach (P = 1.000) , duodenum (P = 0.35ly 1), jejunum (P 
= 305), ileum (P = 0.5569) were significantly the same in group 1 
and 2. The mean score for the visualization of anatomic detail in 
duodenum (P = 0.351), jejunum (P = 0.305) , ileum (P = 0.5569) 
were significantly the same in both group 1 and group 2. The scores 
in group 1 is almost the same in group 2.

Parameter Sex Water contrast Commercially prepared contrast (Iopamidol)
Male 30 30

Female 30 30
Age 20-40 20-40

Table 2: Classification of patients according to age and sex.

P value = 1.000 for male and female.
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Group Stomach Duodenum Jejunum Ileum Stomach Duodenum Jejunum Ileum
Group 1 (n = 30)

Reader 1 3.8 3.5 3.5 3.5 3.8 3.5 3.5 3.5
Reader 2 3.5 3.5 3.0 3.0 3.5 3.5 3.5 3.0

Combined mean 3.65 3.5 3.3 3.3 3.7 3.5 3.5 3.3
Group 2 (n = 30)

Reader 1 3.5 3.5 3.5 3.5 3.8 3.5 3.5 3.0
Reader 2 3.0 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Combined mean 3.3 3.3 3.3 3.3 3.7 3.3 3.3 3.0
P value

Table 3: Results of qualititative anaylis in small intestines for each group.

Distention Visualization

For qualitative analysis,distension and visualization were scored using a continous five point scale (0 = worst), 4 = best)

For group 1, 1 liter of water contrast was administered, and for group 2, The group 2 was given a solution containing agent 

(30 cc ofiopamidol mixed to 1L of water.

The combined mean was calculated as the arithmetic mean of both readers.

P values were calculated using the Mann-whitney test.

  Water Contrast Commercially Prepared Contrast (lopamidol) p value

Duodenum
N 5 8

0.351

0.305

0.5569

% 16.7 26.7

Jejunum
N 3 1
% 10.0 3.3

Ileum
N 2 1
% 6.7 3.3

Table 4: Results of quantitative analysis for each contrast agent.

The result of quantitative analysis (Table IV) of distention in the 
duodenum, shows there were no significant relationship between 
contrast agent used and the age (P value = 0.351).

Discussion

An increased interest in the used of neutral oral contrast agents 
has paralleled the widespread clinical use of multi– detector row 
CT scanners [5-8]. It should be noted, however, that the rapid 
drinking of the neutral contrast agent achieved a major goal that 
is, the reproducibly of uniform distention along the length of the 
gastrointestinal tract. The capacity to visualized the bowel wall 
and delineate the lumen adds the efficiency of abdominal CT scan 
examination. By using oral contrast agent and solution containing 
contrast agent enable the radiologist to routinely conceptualized 
the gastrointestinal tract.

Water as oral contrast agent compared to the commercially 
prepared (Iopamidol) contrast in abdominal CT-scan were able to 
delineate the stomach (P value = 1.000). Both contrast agent dem-
onstrate significantly full distention in the segments of the gastro-
intestinal tract and show good anatomic detail in the duodenum, 
jejunum, and ileum. The tolerability and palatability of both con-
trast agents are comparable. All participants regardless of age and 
sex were able to cooperate and comply for the requirements of the 
procedure.

Conclusion and Recommendation

Using present CT scan technology, water can also be effective 
contrast medium causing better of equal distension and excellent 
visualization of mural features in the gastrointestinal tract. The 
water oral contrast is easily available and cost effective compared 
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Appendix 1: Water contrast agent.
CT scan of the abdomen:

A: Scan reveals well-distended stomach (S). Mural features of 
gastric wall

can be distinguished. No abnormality is seen in the uniformly 
thickened wall. 

B: Scan reveals a mass (M) in the head of the pancreas. Despite the 
mass, the

duodenum is distended (arrow). Both walls can be visualized. In 
the left portion of the abdomen, neutral contrastenhancement is 

seen in the jejunal and proximal ileal loops. 
C: Scan obtained at a slightly lower position

than b demonstrates pancreatic mass. Jejunal wall and fold 
pattern can be easily distinguished (arrow). Notethe visualized 

wall of the proximal ileal loops (arrowhead).
D: Scan obtained at level of the umbilicus reveals uniformly 

distended ileal loops (arrowhead). 

A) Scan reveals well-distended stomach, mural features of gastric 
wall can be distinguished.

B) The maximal distention of duodenum distinguished.
Appendix 2: Commercially prepared (Iopamidol) contrast.
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to the commercially prepared (Iopamidol) contrast. Using water 
as contrast agent for upper abdominal CT scan is therefore recom-
mended especially for the evaluation of the upper abdominal CT 
scan.
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