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Abstract

AIM: To study the sensitivity, specificity and cost
effectiveness of barium meal follow through with
pneumocolon (BMFTP) used as a screening modality
for patients with chronic abdominal pain of luminal
origin in developing countries.

METHODS: Fifty patients attending the
Gastroenterology Unit, SMS Hospital, whose clinical
evaluation revealed chronic abdominal pain of bowel
origin were included in the study. After routine
testing, BMFT, BMFTP, contrast enhanced computed
tomography (CECT) of the abdomen, barium enema
and colonoscopy were performed. The sensitivity,
specificity and cost effectiveness of these imaging
modalities in the detection of small and/or large bowel
lesions were compared.

RESULTS: Out of fifty patients, structural pathology
was found in ten. Nine out of these ten patients had
small bowel involvement while seven had colonic
involvement alone or in combination with small bowel
involvement. The sensitivity of BMFTP was 100%
compared to 88.89% with BMFT when detecting
small bowel involvement (BMFTP detected one
additional patient with ileocecal involvement). The
sensitivity and specificity of BMFTP for the detection
of colonic pathology were 85.71% and 95.35%
(41/43), respectively. Screening a patient with chronic
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abdominal pain (bowel origin) using a combination of
BMFT and barium enema cost significantly more than
BMFTP while their sensitivity was almost comparable.
CONCLUSION: BMFTP should be included in
the investigative workup of patients with chronic
abdominal pain of luminal origin, where either multiple
sites (small and large intestine) of involvement are
suspected or the site is unclear on clinical grounds.
BMFTP is an economical, quick and comfortable
procedure which obviates the need for colonoscopy in
the majority of patients.
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INTRODUCTION

Abdominal pain lasting more than 6 mo duration is de-
fined as chronic abdominal pain. Some of these patients
have colicky pain or have other associated features in the
form of abdominal distension, constipation or vomit-
ing which suggests bowel involvement. The majority of
these patients turn out to have functional disorders such
as irritable bowel syndrome, functional dyspepsia and
functional abdominal pain syndrome. Of these patients,
only a few will definitely have organic lesions.

The evaluation of chronic abdominal pain of luminal
etiology is a challenging problem for primary care physi-
cians and gastroenterologists. The exact localization of
lesions in either the small or large bowel remains difficult
in many subjects. In tropical countries, where most of
the population is of low socioeconomic status, an imag-
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ing modality which screens small and large bowel lesions
simultaneously at a reasonable cost and with good sensi-
tivity and specificity is needed. Small bowel evaluation by
barium meal follow through (BMFT) and colonic evalu-
ation by double contrast barium enema (DCBE) are the
standard norms!".

The technique of pneumocolon has been used pre-
viously to evaluate the terminal ileum and caeccum””.
Performing pneumocolon along with BMFT at the same
time evaluates both the small as well as the large bowel
and is more economical than the combination of BMFT
and barium enema. However, its potential in identify-
ing colonic lesions is still controversial®”. We evaluated
BMFT with pneumocolon (BMFTP) as a single test for
the assessment of chronic abdominal pain of bowel ori-
gin, screening both the small and large bowel simultane-

ously.

MATERIALS AND METHODS

One hundred and fifty consecutive patients with chronic
abdominal pain attending the Gastroenterology Unit
of SMS Medical College and Hospital, Jaipur were
evaluated. A detailed history and thorough physical
examination were carried out. Fifty patients in whom
clinical evaluation suggested the involvement of the
small bowel, large bowel or both were enrolled in the
study (Figure 1A). Complete blood count, ESR, chest
X-ray, liver function tests, renal function tests, serum
amylase and complete examination of stools were
performed. BMFT, DCBE, BMFTP and colonoscopy
were carried out as per standard protocol. Contrast
enhanced computed tomography (CECT) of the whole
abdomen was also done. Subjects underwent overnight
fasting and were asked to drink 100 mL of oral contrast
dissolved in one liter of water around one and a half
hours before the procedure. When subjects were taken
for CECT, around 1 mL/kg of non-ionic contrast
was given intravenously on the CT table. CT cuts were
subsequently taken. We compared the sensitivity of
these tests in detecting lesions as well as their cost
effectiveness.

BMFTP was carried out in a similar way to BMFT.
Microbar (Eskay fine chemicals) containing barium
sulphate (92%) was used. 175 mg of Microbar powder
was stirred in 150 mL of water to make a homogeneous
solution. Patients were prepared with laxatives 1 d
before the procedure. Preliminary plain abdominal films
were taken prior to the procedure to rule out significant
obstruction and perforation and to evaluate the patient’s
bowel preparation status. Preliminary films of the
gastroesophageal junction, stomach and duodenum
under IITV control were taken in the prone, supine
and oblique positions to rule out diaphragmatic hernia,
stomach and duodenum lesions and to assess the
position of the duodeno-jejunal flexure. The patient then
lay on his right side so that a continuous single column
of barium was delivered into the small intestine. Prone
postero-anterior (PA) films of the abdomen were taken
every 20 min during the first hour and subsequently

Imaging Sensitivity Specificity
Barium enema 7/7 (100) 42/43 (97.67)
BMFT with pneumocolon 6/7 (85.71) 41/43 (95.35)
CT abdomen 3/7 (42.87) 41/43 (95.35)
Colonoscopy 7/7 (100) 43/43 (100)

BMEFT: Barium meal follow through.

every 30 min to 45 min until the barium reached the
colonf. A light dry meal was allowed after the batium
had reached the ileum to speed up the examination if
transit time was slow. Spot films of the ileocecal junction
were also taken if required. Spot films with compression
were taken of suspected abnormal bowel loops and
strictures if required. When the barium was seen to
cross the splenic flexure and the small bowel was almost
devoid of barium on fluoroscopy, sufficient air was
insufflated rectally using a sphygmomanometer cuff to
achieve adequate distention of the colon.

About 300 mL to 450 mL of air was insufflated.
Standard antero-posterior (AP), PA and oblique views of
the colon were taken to observe the proximal and distal
large intestine.

RESULTS

One hundred and fifty patients presented with chronic
abdominal pain, of which fifty patients (28 males, 22
females) had bowel symptoms. The mean age of these
50 patients was 35 years (range 25-55 years). Structural
pathology was found in only 10 patients (Figure 1A).
Caccal deformity along with distal ileal narrowing was
seen in 2 patients, multiple ileal strictures in 3 patients,
ileal stricture and stricture of the descending colon in
1 patient, multiple small bowel strictures with loss of
haustration in most of the large bowel in 1 patient,
jejunal and transverse colonic stricture in 2 patients
(Figure 2) and stricture of the sigmoid colon in 1 patient.
Nine of these ten patients had small bowel involvement
while seven had colonic involvement.

BMFT detected 8 of 9 patients (sensitivity =
88.89%) who had small bowel involvement while
BMETP detected one additional patient with ileocecal
involvement which was missed on BMFT (sensitivity =
100%).

In 7 patients where colonic pathology was found,
BMFTP detected lesions in six patients while DCBE
detected lesions in all seven patients. BMFTP gave false-
positive results in 2 patients while DCBE was false-
positive in one patient. Colonoscopy was normal in these
false-positive cases. The sensitivity of BMFTP in the
detection of colonic pathology was 85.71% (6/7) and
was 100% (7/7) for DCBE. The specificity of BMFTP
was 95.35% (41/43) and was 97.67% (42/43) for DCBE
(Table 1).

CT scanning of the abdomen revealed small bowel
involvement in only four of the nine patients (sensitivity
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A ‘ 150 patients with chronic abdominal pain ‘

‘ 50 appeared to have pain of bowel origin ‘

No structural lesion found (40) ‘

‘ Structural lesion found (10)

Stricture of ileum &
descending colon (1)

Terminal ileal and
cecal abnormality (2)

Multiple ileal
strictures (3)

Stricture of jejunum &
transverse colon (2)

Multiple small bowel
strictures & loss of

Stricture of sigmoid
colon (1)

large bowel
haustration (1)

B ‘ Patient with abdominal pain suggestive of bowel origin ‘

‘ Barium meal follow through with pneumocolon ‘

L N

Small bowel involvement ‘

‘ Large bowel involvement ‘ ‘ Both small & large bowel involvement ‘ ‘ Normal ‘

v

Enteroscopy
if available

Ileoscopy if terminal
ileal involvement + Bx

Empirical treatment
based on clinical profile

Functional
disorder

Sigmoidoscopy/
Colonoscopy * Bx

Sigmoidoscopy if rectal
symptoms

Figure 1 Study design. A: Study design revealing the various structural lesions observed in subjects; B: Step-up approach for investigating patients with chronic

abdominal pain suggestive of bowel origin.

Figure 2 BMFTP. A: Showing multiple small bowel strictures; B: Adding
pneumocolon to barium meal follow through revealed transverse colonic
stricture in the same patient.

= 44.45%) and colonic lesions in three of seven patients
(sensitivity = 42.87%), although CT revealed additional
findings including abdominal lymph nodes (4 patients)
and a small amount of free fluid in the abdomen (2
patients).

Colonoscopy performed in all fifty patients revealed
colonic lesions in seven patients and terminal ileal
involvement in two patients. Biopsies taken from various
lesions revealed tuberculosis in four patients, two
patients had features of Crohn’s disease and one had
colonic malignancy.

Screening a patient with abdominal pain suggestive
of bowel origin using a combination of BMFT and
DCBE cost three thousand rupees (71.43 §) while
BMFTP cost eighteen hundred rupees (42.86 $) and the
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sensitivities were almost comparable. Screening with
BMFTP instead of BMFT and DCBE obviates the need
for colonoscopy in around 80% of patients.

DISCUSSION

This study revealed that screening patients with
abdominal pain of luminal origin using BMEFTP alone
was cheaper compared to the combination of BMFT
with DCBE and was almost as sensitive and specific.
BMFTP obviates the need for colonoscopy in a number
of patients as it also screens patients with colonic

involvement.

BMFTP was better than BMFT alone in identifying
terminal ileal and cecal lesions®'. In a study by
Marshall e# a/'), BMFTP was found to be as accurate
as ileoscopy in diagnosing terminal ileal disease.
Minordi ez al' showed that combining pneumocolon
with BMFT improved the identification of terminal
ileal and cecal lesions. Taves ¢z a/”! reported two cases
of cecal carcinoma which were initially described as
Crohn’s disease on the basis of BMFT, but were later
diagnosed as malignant by the addition of pneumocolon
and further confirmed by colonoscopy and pathology.
In this study, we also found that the two patients who
had terminal ileum and cecal involvement were both
identified by BMFTP while one was missed on BMFT
alone.

Adding pneumocolon to BMFT helped in the
detection of colonic lesions!>!"l. Previous studies have
revealed that BMFTP was better at detecting proximal
colonic lesions compared to distal lesions. Chou ez a/)
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showed that a routine overhead radiograph following
the use of the pneumocolon technique was a useful
adjunct to small bowel meal examination as it could yield
unsuspected and clinically significant colonic findings.
Colonic abnormalities such as ascending colonic cancert,
acute or chronic colitis, diverticulosis, cecal polyps
and ileosigmoid fistula were diagnosed using this
pneumocolon technique in their study of 151 patients.
Various studies which have combined contrast CT of the
abdomen with pneumocolon have been used to evaluate
various colonic lesions!'®?, Some of these studies have
shown CT pneumocolon to be a reliable alternative to
barium enema where colonoscopy is incomplete, with
the added advantage of extra luminal screening, and
examination of the proximal bowel™#l,

In this study, we were able to detect 6 of 7 colonic
lesions by adding pneumocolon to BMFT. One of
the patients who had sigmoid colonic stricture was
missed using this imaging method and was detected by
subsequent colonoscopy. Although there is little data
available on the role of BMFTP in the detection of
colonic lesions, most of the colonic lesions observed in
this study were detected by BMFTP.

The findings from this study showed that in a patient
with abdominal pain which clinically appeared to be
arising from the bowel, that by performing BMFTP,
both the small and large bowel were screened at the
same time, and that the technique showed an efficacy
comparable to that of BMFT combined with DCBE.
The BMFTP technique was found to be simple and easy
and obtained excellent double contrast visualization
of the distal ileum and colon. The rectal and sigmoid
areas were difficult to interpret on BMEFTP. These
patients usually have clinical symptoms suggestive of
distal colonic or rectal involvement and they can be
investigated with the added procedure of sigmoidoscopy.

In addition, BMFTP obviated the need for
colonoscopy in the majority of patients as most of
these patients were ultimately found to have functional
disorders. Colonoscopy should only be performed in
those patients who have positive findings on BMFTP,
thereby decreasing the cost significantly. Colonoscopy
is an invasive technique with significant procedure-
associated discomfort.

Common luminal diseases of the gut such as
tuberculosis and Crohn’s disease involve more than one
site in the bowel. Imaging requires the screening of both
the small and large bowel for these diseases and effects
therapeutic decisions. BMEFTP helped in the investigation
of these diseases by screening the whole lumen at one
time. This study revealed that many patients who had
strictures at multiple sites were successfully detected by
BMFTP.

Based on our findings, we proposed a step-
up approach for investigating patients with chronic
abdominal pain of bowel origin (Figure 1B). Patients
presenting with chronic abdominal pain of luminal
nature in whom involvement of both the small and large
bowel is suspected or where differentiation between the
two is not possible, BMFTP should be performed after

all baseline investigations. If BMFTP reveals only small
bowel involvement, then depending on whether the
terminal ileum is involved, patients should undergo ileo-
colonoscopy with biopsy or enteroscopy. When terminal
ileum is not involved and enteroscopy is unavailable,
then patients should undergo empirical treatment
based on their clinical profile. On the other hand,
if BMFTP shows associated or isolated large bowel
involvement, colonoscopy with biopsy of the lesion
should be performed. By following this algorithm, one
can investigate these patients in a cost effective manner
which carries great significance for poor developing
nations.

CONCLUSION

In tropical countries where the majority of the
population is of low socio-economic status, BMEFTP
should be included in the investigative workup of
patients with chronic abdominal pain of luminal origin,
where either multiple sites (small and large intestine)
of involvement are suspected or the site is unclear
on clinical grounds. BMFTP is an economical, quick
and comfortable procedure and obviates the need for
colonoscopy in the majority of patients.

COMMENTS

Background

Few studies have tried to evaluate barium meal follow through (BMFT) with
pneumocolon as a screening modality in subjects with chronic abdominal pain
of luminal origin in developing countries where an inexpensive and cost effec-
tive screening tool is needed. Only a few studies have compared BMFT with
pneumocolon vs plain BMFT for imaging ileocecal areas and the results of
these studies have been varied.

Research frontiers

Evaluating small and large bowel simultaneously with a cost effective screening
modality in developing countries is needed, as costly invasive modalities like
double balloon enteroscopy and colonoscopy can be used only in selected
subjects.

Innovations and breakthroughs

This is the first study to evaluate BMFT with pneumocolon as a screening
tool for the evaluation of chronic abdominal pain of bowel origin. Adding
pneumocolon to BMFT not only helped in detecting ileocecal lesions but also
helped to detect colonic lesions with a sensitivity of 88.89% and a specificity of
95.35%.

Applications

This study showed that including BMFTP in the investigative workup of
patients with chronic abdominal pain of luminal origin, where either multiple
sites (small and large intestine) of involvement are suspected or the site is
unclear on clinical grounds, helps in screening both the small and large bowel
simultaneously and effectively without adding much to the total cost. This can
be of great value in tropical countries where most of the population is of poor
socioeconomic status.

Peer review

This study from India demonstrates the effectiveness and cost-effectiveness
of BMFTP compared to other methods in screening patients with chronic
abdominal pain. It's an interesting paper.
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