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ABSTRACT

BACKGROUND

Intestinal obstruction accounts for 15% of all patients presenting to emergency
department with complaints of acute abdominal pain. Recognising obstruction
early, aggressive preoperative treatment, skilled surgical techniques and intensive
postoperative management improves outcome. We wanted to correlate the clinical
findings with radiological and intra-operative findings in cases of intestinal
obstruction.

METHODS

50 cases of intestinal obstruction chosen by simple random technique, were studied
in the department of general surgery at MMIMSR, Mullana, Ambala. Intraoperative
findings were compared with x-ray, USG abdomen and CT abdomen findings.

RESULTS

Adhesions and bands (26%) were found to be the most common cause of intestinal
obstruction. Most common finding on plain x-ray abdomen was the presence of
dilated gut loops (82%). USG abdomen has limited diagnostic value in cases of
intestinal obstruction with most common finding reported in USG abdomen being
that of small bowel obstruction (62%). Out of 49 patients who underwent CT scan
abdomen and surgery, CT findings matched with intraoperative in 45 patients
(91.84%) and the most common finding was adhesions and bands (22.4%).

CONCLUSIONS

X-ray abdomen and USG abdomen have limitations and are diagnostic only in a
handful of cases. CT abdomen provides much more elaborate information and helps
the surgeon to understand the pathology. Preoperative CT also helps prevent
laparotomies in scenarios where surgeon with preoperative knowledge can opt for
laparoscopic approach, thereby reducing postoperative stay in the hospital and
complication. So, understanding of the imaging modalities and knowing when to use
them and what to look for can save precious time of the patient and also that of the
surgeon allowing for early diagnosis and better plan of treatment.
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BACKGROUND

Intestinal obstruction accounts for 15% of all patients
presenting to emergency department with complaints of
acute abdominal pain. Its manifestation ranges from mild
abdominal discomfort and abdominal distension to
hypovolemia or septic shock. The mortality rate ranges from
3% in simple obstruction to 30% when there is vascular
compromise or perforation of bowel. This is further
influenced by the clinical setting and related co-
morbidities.12 Due to early detection of underlying causes,
improved surgical techniques and intensive postoperative
care, results are gratifying than ever. Intestinal obstruction
may occur due to varying causes, most common being
adhesions, neoplasms and herniation. 60% of reported
intestinal obstruction cases result from prior abdominal
surgeries.3 less common causes of obstruction are
intussusceptions, gall bladder calculi, foreign body, volvulus
and intra-abdominal abscess.

An upright abdominal radiograph is a must to rule out
intestinal perforation which is seen as free air under the right
dome of diaphragm. Radiography accurately diagnoses 10 in
approximately 60% of cases* and its positive predictive value
approaches 80% in patients with high grade 10.5 Ultrasound
abdomen is a preliminary investigation in patients with
abdominal pain and distension and has high sensitivity for
high grade obstruction, approaching 85%.6 If on clinical
examination and radiography, a definite diagnosis cannot be
established; CT would be appropriate for further evaluation.
CT is a highly sensitive investigation to detect high grade
intestinal obstruction and also has benefits in defining the
aetiology and level of obstruction.?-10

Treatment of intestinal obstruction includes correction of
physiological derangements, bowel rest and removing the
cause of obstruction. Dehydration is corrected with
resuscitation using IV fluids. Antibiotics are administered to
prevent regrowth and translocation of bacteria across bowel
wall.1l Antibiotic coverage must include gram negative and
anaerobic bacteria. Replacement of electrolytes following a
check on renal function test is a must. Recognising
obstruction, early diagnosis, aggressive preoperative
treatment, skilled surgical techniques and intensive
postoperative management improves outcome.

We wanted to correlate clinical findings with radiological
and operative findings in cases of intestinal obstruction.

METHODS

The study was conducted in the Department of General
Surgery, MMIMISR, Mullana, Ambala. It was approved by the
IEC with no. IEC-1082. This was a prospective study of
patients > 18 years of age who presented to our department
with the symptoms of Intestinal Obstruction. 50 patients
fulfilling the inclusion criteria of this study were studied after
taking informed consent from the patients. All adults
admitted to Department of General Surgery with features of
underwent  exploratory
laparotomy were included in the study.

intestinal  obstruction  who
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Exclusion Criteria

o All patients below the age of 18 years

e pregnant female patients

o All patients with obstruction which resulted in perforation

Parameters which were recorded in every admitted case
of intestinal obstruction were detailed history and clinical
examination, relevant laboratory and radiological
investigations of the patients, operative findings, etiology of
obstruction and the surgical procedure employed. After
completion of the study results were tabulated and data
studied.

RESULTS
No. of Cases Percentage
Normal 3 6
MAFL 23 46
DL 41 82
Table 1. Distribution of Cases on the Basis of X-ray Abdomen

Erect Findings

Table 1 shows distribution of cases on the basis of X-ray
abdomen erect findings. 3 patients of intestinal obstruction
had normal x-ray findings. Most common finding was dilated
gut loops seen in 41 patients. Dilatation of small gut more
than cm and more than 6 cms for large intestine was taken
significant. Other finding taken into account was presence of
air-fluid levels with more than 3 as significant. It was seen in
23 patients in our study.

Findings No. of Cases Percentage
Normal 4 8
SAIO 5 10
SBO 31 62
LBO 2 4
OIH 1 2
Intussusception 3 6
Carcinoma 3 6
Meckel’s diverticulum 1 2

Total 50 100

Table 2. Distribution of Cases on the Basis of USG Abdomen Findings

Table 2 shows distribution of cases on the basis of USG
abdomen findings. Most common finding reported was Small
bowel obstruction in 31 patients. Least common findings
reported were obstructed inguinal hernia and Meckel’s
diverticulum each being 1 case.

No. of Cases Percentage

Mesenteric ischaemia 10 20.4
Adhesions 6 12.2
Bands 5 10.2
Stricture 9 18.36
Carcinoma 7 14.28
Meckel's diverticulum 2 4.08
Intussusception 4 8.16
Koch's abdomen 5 10.2
Bowel Malrotation 1 2.04
Total 49 100

Table 3. Distribution of Cases on the Basis of CT Abdomen Findings

Table 3 shows distribution of cases on the basis of CT
abdomen findings. It was performed in 49 patients, 1 patient
where it was not done was that of obstructed inguinal hernia.
Most common cause of obstruction reported in CT abdomen
were adhesions and bands together constituting 22.4%,
Mesenteric ischaemia (20.4%). Least common cause of
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obstruction reported in CT abdomen was Bowel malrotation
with 1 case.

No. of Cases Percentage

Gangrene bowel 9 18
Adhesions 6 12
Bands 7 14
Stricture 6 12
Carcinoma 7 14
Meckel's diverticulum 2 4
Intussusception 4 8
Cocoon abdomen 5 10
Bowel malrotation 1 2
Mesenteric L. 2 4
OIH 1 2

Total 50 100

Table 4. Distribution of Cases on the Basis of Intra-Operative Findings

Table 4 shows distribution of cases on the basis of intra
operative findings. Most common finding intra operatively
was adhesions and bands seen in 13 cases, gangrenous bowel
(9 cases). Least common finding seen intra operatively was
that of obstructed inguinal hernia and bowel malrotation
with one case each.

DISCUSSION

Intestinal obstruction till date remains one of the most
common global surgical problem. Therefore, intestinal
obstruction has earned great attention for further research.
Brewer et al analysed 1000 consecutive abdominal surgeries
in 1976 and reported an incidence of 2.5%.12 Jain et al in
1973 reported an incidence of 3.2%:.13

Aetiology

The aetiology of 10 is highly variable from our country to
other and also from one state to other in the same country. In
our study we found that 22% cases to be having adhesive 10
due to adhesions or bands, followed by mesenteric ischemia
(20%) and strictures (18%) (table 4).

=3 @ ~ « = g <)
Z_|E= S| _|E= |ES|% _|=
£i|Sen ¥ |EolEsn S SalER
Cause $SERS 2 K2R 2L |22 E
280 2A| S |E|sE=82|EREE
SClgBT| SET 08T EEET)E
7l 2%) U o a
Adhesion 42% 15% 15% | 10% 23% 23% | 53% | 26%
Hernia 20% | 27% [27% | 35% | 13.6% | 25% | 26% | 2%
Intussusception - 12% [12% | 12% | 7.4% 18% - 8%
Tuberculosis 14% | 3.5% [3.5%| 3% 8.6% - 10%
Malignancy 16% 34% [3.4%| 4% 9.3% 5% - 14%
Volvulus 8% 34% [25% | 4% 26.6% 1% 3% -
Mesenter.lc R } } } ; ; 26% | 18%
Ischaemia
Stricture - - - - - - - 12%
Meckel’s o
diverticulum ) ) ) ) ) ) ) 4%
Bowel malrotation| - - - - - - - 2%
Table 5. Comparison of Aetiology of Intestinal Obstruction
in Different Studies

It has been noticed that the incidence of malignancies of
the gut as the cause of intestinal obstruction was also quite
high in our study (14%) while obstruction due to abdominal
tuberculosis was found in 5 cases (10%).Two cases of
Meckel’s diverticulitis (4%), Lipomatous polyp leading to
intussusception (8%) and one case of 10 due to bowel
malrotation (1%) were found. When compared with few
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similar studies the incidence of TB and Typhoid were far less.
Adhesions was commonest cause in all other studies
including ours. On review of earlier Indian studies, 10% of 10
were related to adhesions and recent studies revealed the
incidence of adhesions gradually increasing to 23% in 1982
to more than 30% in present study. In western studies,
adhesive 10 ranged from 40-60%.

Imaging

X-Ray- In the present study 82% of X-ray shows multiple air
fluid levels and 46% with dilated bowel loops. Taneja et al.
report shows 90% of cases with multiple air fluid level and
Savage et al. reports 95% cases with significant findings.
Tiwari S] et al.2! reported multiple air fluid levels in 70%
patients. Suri et al.22 reported 77% sensitivity and 50%
specificity of x-ray in the diagnosis of intestinal obstruction.

Ultrasonography- In present study, USG abdomen was
suggestive of small bowel obstruction in 64% patients and
normal in 8% patients. There were three patients each with
USG abdomen suggestive of intussusception and carcinoma of
the colon. Ogata et al. and associates reported that an
akinetic, dilated loop of bowel observed on real-time USG has
a high sensitivity (90%) and specificity (93%) for the
recognition of strangulation; the positive predictive value
was 73%. Suri et al.22 reported 83% sensitivity and 100%
specificity of USG abdomen in the diagnosis of intestinal
obstruction. Venkanna et al.23 reported positive finding in
40% patients.

CT Scan Abdomen- In the present study 49 patients
underwent CT scan and also underwent surgery. One patient
who was not taken up for CT was that of obstructed inguinal
hernia for whom USG was done and was taken up for surgery
immediately. Sheedy et al?4 noted that with CT, sensitivity
was 15% and specificity 94% for identifying bowel ischaemia
prospectively in patients with small bowel obstruction.
Jancelewicz et al?5 found that decreased bowel wall
enhancement on CT, leucocytosis, and peritoneal signs were
the only independent predictors of strangulation obstruction
on a multiple logistic regression analysis. Tiwari S] et al.21
reported multiple air fluid levels in 70% patients. Suri et al.22
reported 93% sensitivity and 100% specificity of CT-scan in
the diagnosis of intestinal obstruction.

Correlation of CT Scan Findings with Intraoperative
Findings in Cases of Intestinal Obstruction

CT scan was done in 49 patients and it diagnosed all the cases
correctly. One case left out was that of obstructed inguinal
hernia. In majority of patients (91.84%) CT findings matched
with intraoperative findings whereas in 8.16% patients, CT
findings did not match with intraoperative findings. In our
study, the sensitivity of CT in revealing the cause of bowel
obstruction was 100 % and its specificity was 94.45 %. Saini
DK et al?6, performed a single centre prospective follow up
study.18 Out of 40, 30 patients underwent exploratory
laparotomy and it was found that MDCT was 85% sensitive
and 70% specific in diagnosing bowel obstruction.
Association between MDCT findings suggestive of obstruction
and intra-operative findings turn out to be significant
(P=0.003). MDCT findings were consistent with
intraoperative findings in 22 out of 30 patients (73%). In a
study done by Vaishnani BV et al.2? CT had the sensitivity of
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91.48%, Specificity 33.33%, PPV 95.55%, NPV 20%. Similar
results were obtained by Mallo RD et al28 who conducted a
systemic review. This review was designed to describe the
diagnostic performance of computed tomography (CT) in
assessing bowel ischemia and complete obstruction in small
bowel obstruction (SBO).

The increased use of Sonography in initial assessment of
patients with abdominal pain has made point-of-care
ultrasound a valuable tool for diagnosis of 10. Sonography is a
sensitive but more specific than abdominal X-ray in diagnosis
of 10.29.30 Furthermore it may detect the cause of obstruction
and its level.31 Repeated scanning is safe and can be used to
determine the progress of 10. Point-of-care ultrasound may
detect bowel wall necrosis and evaluate the physiological
status that can guide the resuscitation of patients with 10.32
10 still remains a common and important surgical emergency.
Obstruction because of adhesions is one of the major causes
and the incidence is increasing due to increased abdominal
and pelvic surgeries. Obstruction due to external hernias is
decreasing probably due to early elective open and
laparoscopic surgeries. The morbidity and mortality depend
upon the age of patients, delayed presentation, etiology, and
site of obstruction, state of hydration, viability of bowel, delay
in diagnosis, surgical intervention and associated medical
illness.

Adhesions and bands (26%) are the most common cause
of intestinal obstruction found intraoperatively. Most
common finding on plain x-ray abdomen is the presence of
dilated gut loops (82%) followed by multiple air-fluid levels
(46%). USG abdomen has limited diagnostic value in cases of
intestinal obstruction. The most common finding reported in
USG abdomen was that of small bowel obstruction (62%) and
the least common being Meckel’s diverticulum (2%) and
obstructed inguinal hernia (2%). Out of 49 patients who
underwent CT scan abdomen and surgery, CT findings
matched with intraoperative in 45 patients (91.84%) and the
most common reported finding was adhesions and bands
(22.4%). In our study, the sensitivity of CT in revealing the
cause of bowel obstruction was 100 % and its specificity was
94.45 %.

CONCLUSIONS

CT abdomen is a valuable imaging modality in the diagnosis
intestinal obstruction. Early recognition and aggressive
treatment may help in preventing irreversible ischemia and
transmural necrosis along with decreasing the morbidity and
mortality. X-ray abdomen and USG abdomen have limitations
and are diagnostic only in a handful of cases. CT abdomen
provides much more elaborate information and helps the
surgeon to understand the pathology. Preoperative CT also
helps prevent laparotomies in scenarios where surgeon with
preoperative knowledge can now opt for laparoscopic
approach, thereby reducing postoperative stay in the hospital
and complications. So, understanding of the imaging
modalities and knowing when to use them and what to look
for can save precious time of the patient and of the surgeon
allowing for early diagnosis and better plan of treatment.
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