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Intestinal Obstruction: Role of MDCT with Surgical Correlation

Amandeep Singh', Indreet Kaur Makkar®, CL Thukral®, Kamlesh Gupta®, Manjit Singh Uppal®

!Associate Professor, Department of Radiodiagnosis & Imaging, SGRD Institute of Medical Sciences and Research, Amritsar, India, 2Senior Resident, Department
of Radiodiagnosis & Imaging, SGRD Institute of Medical Sciences And Research, Amritsar, India, *Professor, Department of Radiodiagnosis & Imaging, SGRD
Institute of Medical Sciences and Research, Amritsar, India, “Professor & Head, Department of Radiodiagnosis & Imaging, SGRD Institute Of Medical Sciences And
Research, Amritsar, India, *Director-Principal , Professor Surgery SGRD Institute of Medical Sciences & Research, Amritsar, India.

Abstract

Background: To evaluate efficacy of CT (computed tomography)diagnosis of the presence and cause of obstruetiong with
correlation of CT findings with the operative finds.Subjects and Methods:This prospective study included evaluation of fqugtients,
clinically suspected of intestinal obstruction by @xamination whose surgical follow up data waailable. All patients (age >18yrs)
clinically suspected for intestinal obstruction eéncluded.Results: Highly significant correlation was found betweei @nd operative
findings in diagnosis of the cause of obstructiathvp value of <0.01 and cohen’s kappa value rajmd@iom 0.8 to 1 (highly significant
correlation).Conclusion: MDCT (Multi detector computed tomography) by usitgmultiplanar and 3D capabilities is highly acater and
specific in detecting the presence of intestinatalrtion and it can demonstrate the exact sitbsfruction in high percent of cases, hence

is helpful for appropriate treatment plan and manaent of the patient.
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Introduction

Intestinal obstruction is one of the common cau$e o
admission to emergency department with acute abdome
The early diagnosis of bowel obstruction is critica
preventing complications, particularly perforatioand
ischemid®!

Small bowel obstruction remains important cause of
morbidity accounting for upto 15% of surgical adsiosis
for non — traumatic abdominal pdfh.

Plain abdominal radiography continues to be théiaini
examination in these patients due to its wide atbdity and
relatively low cost. However, radiographs are d@gjit in
only 50%-60% of cases and have high sensitivity do
high-grade obstruction. Nevertheless, the resuftshs
modality should serve as a basis for triage forthier
imaging work-up and assist in the therapeutic deais®
Sonography is not commonly used for the evaluatibn
SBO (Small Bowel Obstruction) mainly because mdst o
the time the bowel loops are filled with gas, praidg non-
diagnostic sonograms, and because adhesions, tls& mo
common cause of mechanical SBO, are not detectdd wi
this techniqué® However, when the obstructed bowel
segments are dilated and filled with fluid, notyoohn the
level of obstruction be recognized but the causethef
obstruction can also be demonstrated by using lifd-f
filled bowel as a sonic windof!

Contrast material-enhanced studies, particularljunie-

challenge enteral examinations like enteroclysisrenonce
advocated as the definitive study in patients veitihical
uncertainty about the diagnosis of SBO, since tlstsgies
correctly demonstrate the presence of obstructioh00%

of cases, the level (proximal vs distal) of obdtiarcin 89%

of cases, and the cause of the obstruction in 86% o
surgically treated patienf8.

The new technology, that is of increasing inteliesthe
diagnosis of small bowel obstruction is multiplanar
reformatted imaging at a workstation. Volume datahe
abdomen is acquired with the helical technique rdura
single breath hold, usually with a collimation oM.
MDCT scanner enables better spatial resolution uino
thinner collimation. Axial, sagittal, coronal, arzurved
multiplanar reformatted images are created at &station
from the acquired volume data. Multiplanar viewsyrhalp
identify the site, level and cause of obstructidmew axial
images are indeterminafé.

Conversely, if the initial radiographic findings ear
interpreted as normal, equivocal, or suggestivea dbw-
grade partial SBO, an examination that challendes t
distensibility of the small bowel such as small lebw
follow-through study, enteroclysis, or CT enteraidy is
recommended, as these usually exaggerate the sfiéct
mild obstructiond>°*®! Nevertheless, we emphasize that a
bowel obstruction is a dynamic and ever-changiraress.
It can rapidly evolve into a catastrophic conditiaith
ischemia or resolve by itself. Therefore, in thaseses
where surgical treatment is not immediate or adtemtat is
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necessary to maintain close communication betwéen t
surgeon and radiologist in order to guarantee the
appropriate imaging and clinical follow-U!

Intestinal obstruction may be classified into two ypes:
Dynamic- in which peristalsis is working against a
mechanical obstruction. It may occur in an acuteaor
chronic form. It includes intraluminal (faecal ingbi@n,
foreign bodies, bezoars,gallstones), intramuraic{ste and
malignancy) and extramural
hernia, intususcception and volvulus).

Adynamic- in which there is no mechanical obstiucti
peristalsis is absent or inadequate (e.g. paralyjtias,
mesenteric ischaemia or pseudo-obstructich).

Types of obstruction

Simple Small Bowel Obstruction:

Typical cases of simple obstruction may show d#fus
bowel loop dilatation with a smooth transition zooe a
smooth “beak” at the obstructed site on computed
tomography (CT). The bowel wall at the site of obstion
may be minimally thickened or of normal thickness.
Mesenteric changes, such as vascular engorgemeht an
haziness, are absent or minimal, and ascitesheregtbsent
or minimal.

Closed-Loop Obstruction:

The most important CT indicators may include therlwh
sign, convergence of mesenteric vessels towardwisted
site, and reversed position of the mesentericyaged vein.
The whirl sign, however, is also seen in asympt@nat
subjects or in patients who had undergone gastrigesy
for gastric pathologies.

Strangulated Small Bowel Obstruction:

Strangulation implies interference with the bloagpgly
associated with an obstruction that may not neciésdee
complete.

CT criteria for strangulated obstruction are as folows:
Portal or mesenteric venous gas, pneumatosisiimést
Abnormal bowel wall enhancement

Serrated beak sign

Unusual mesenteric vascular course

Diffuse mesenteric vascular engorgement and hazines
Bowel wall thickening

A large amount of ascité¥!

Subjects and Methods

Study design
A prospective study was done with evaluation oftyfor

patients, clinically suspected of intestinal obstien who
were referred to the department of radiodiagnosis.

All patients (age >18yrs) who were clinically susteel for
intestinal obstruction with complications (such as
strangulation and bowel ischemia) and without
complications whose follow up data (surgical) wesilable
were included in the study.

Patients with age <18yrs, deranged renal functestst
allergic to contrast, pregnancy and conservativeynaged

causes (bands/adhesions,

patients were excluded.

Protocol:

Patients clinically suspected for intestinal obstian and
referred to the department were subjected to CT
examination which was performed by using Somatom
Scope (Siemens, Erlangen, Germany). The scanning
parameter were 130-150 mAs, 130kVp, 6x2.0 mm
collimation, 5 mm slice thickness, 1.5 mm reconsion
intervals.

Oral positive/neutral/negative contrast were givém
selected patients.

CT images were obtained after administering 100 a@fiL
intravenous contrast (contrapaque-containing iohexo
equivalent to 300mg iodine, 1.2mg tremathine, 0.1mg
edetate calcium sodium, water for inj g.s.)

All the patients who underwent CT examination were
followed up for surgical management. Correlatidnthe

CT findings with operative findings were done.

Results

In the present study, the maximum number of patient
presenting with intestinal obstruction were in #ge group
of 31-40 years i.e. 10 patients (25%). The youngeasient
in the present series was 19 years old whereasltiest
patient was 90 years old [Table 1].

Out of 40 patients, the number of male patients mase
than female patients. 24 (60%) male patients were q@f
the study, whereas 16 (40%) patients were females-my
abdomen (Erect) air-fluid levels were seen in 28.50%)
patients. Whereas no air- fluid levels were seenlin
patients (27.50%)

In the present study on intestinal obstruction, léhes| of
obstruction was diagnosed in the small bowel in(B&%o)
patients. The level of obstruction was diagnosedaige
bowel in 10 (25%) patients lleum was the most commo
site of obstruction in the present study. Out & tbtal 40
patients 13 (32.50%) had distal ileal obstructiBroximal
ileal obstruction was seen in 8 (20%) patientsurda]
obstruction was seen in 4 (10%) patients and duoden
obstruction was seen in 2 (5%) patients. Ascending/
transverse/ descending colon was the site of afigiruin
7(17.5%) patients. Rectosigmoid was the site ofrabgon
in 3 (7.5%) patients. No definite site of obstrantiwas
seen in three patients amongst which two patietts had
multiple dense adhesions hence zone of transitias mot
determined and another patient had prominent dikgal
loops with no narrow zone of transition.

On MDCT, out of total 40 patients, adhesions werefl to
be the cause of obstruction in 21 (52.50%) patiehtsrnia
was the cause in 3 (7.50%) patients. Intussusceptas the
reason of obstruction in 2 (5%) patients. Malignam@s
the cause of obstruction in 5 (12.5%) patients.rbtation
was the cause in 4 (10%) patients and malignancytha
cause of obstruction in 5 (12.50%) patients. Isofiag
intraluminal and indeterminate were the cause {2.5%)
patient each while extrinsic compression was thesean 2
(5.00%) patients.

In the present study on 40 patients with intestinal

i Asian Journal of Medical Radiological ResearchlUk 6 | Issue 2 | July-December 2018




ghs et al; Role
obstruction, small bowel faeces sign (SBFS) was seen in 6
patients (15%). Small bowel faeces sign was not seen in 32
patients (85%).

Pneumatosis intestinalis was seen in 4 (10%) patients who
presented with intestinal obstruction. Rest of the 36 (90%)
patients did not have pneumatosis intestinalis.

MDCT correctly diagnosed the cause of obstruction in 39
(97.50 %) patients. In one patient the cause of dilated gut
could not be diagnosed due to microscopic mesenteric
carcinomatous deposits in patient with known case of
carcinoma ovary.

Adhesion was found to be the most common cause of
obstruction on MDCT 1i.e in 21 patients, however on
operative findings only 17 patients were diagnosed with
adhesions as the cause [Figure 1,2]. In the rest 4 patients,
two patients had pseudo-obstruction i.e no narrow zone of
transition was found and whole of the small bowel was
dilated. It was proposed that vasospasm as the cause of
obstruction while the rest of the two patients had passable
stricture in the distal ileum at the surgery.

Hernia was the cause in 3 patients in which one patient had
strangulated indirect inguinal hernia while one patient had
spigelian hernia and the last one had non obstructed indirect
inguinal hernia. [Figure 3 & 4]

Malignancy was the cause of obstruction in 5 patients. On
histopathological examination, malignant growth was
adenocarcinoma in 5 patients [Figure 5].

Intussusception was the reason of obstruction in 2 patients.
One patient had jejuno-ileal intusussception with meckel’s
diverticulum as lead point and also ileo-ileal
intussusceptions [Figure 6]. Another patient had ileo-ileal
intussusception.

Malrotation was given as cause of obstruction in 4 patients.
However, only two patients had malrotation while in rest of
the patients, one patient had a stricture at the level of
jejunoileal junction which was misdiagnosed as malrotation
and another patient had no obstruction at surgery, however
on X- ray multiple air —fluid levels were observed hence a
possibility of intermittent volvulus was considered
Ischaemia was due to SMA thrombosis.

1Y '. . :
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Figure 1: A (axial), B (coronal), C (sagittal) images show a
short segment narrow zone of transition in the distal ileal loop
with proximal dilatation of the small bowel loops — likely
stricture.

Intraluminal cause was found in one patient who had
enterolith while extraluminal cause were observed in two

MDCYT in Jntestinal Obstruction

patients who had extrinsic compression of the 3rd part of
duodenum (superior mesenteric artery syndrome)due to
reduced distance and angle between superior mesenteric
artery and aorta.

On correlation of MDCT findings with operative findings, p
value was 0.00 (significant) and cohen’s kappa coefficient
value in cases of adhesions was 0.75(fair correlation), 0.5 in
malrotation, 0.68 in malignancy while in rest of the causes
it was 1 (perfect correlation).

g B,

Figure 2: A (axial) and B (coronal) volume rendered CECT
abdomen images show matted small bowel loops encased
within the thick enhancing membranes forming abdominal
coccon with dilated small bowel loops.

|
Figure 3: A (Axial) & B (Coronal) volume rendered
reformatted images show right inguinal hernia. Note is made
of few hypodense air foci (arrows) in the wall of herniated loop
—pneumatosis intestinalis

Figure 4: A (axial) and B (coronal) CECT abdomen im;ges
show herniation of the stomach and gut loops through
abdominal wall.
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Figure 5: A (axial), B(coronal) and C(Sagittal) images of
CECT abdomen show irregular circumferential enhancing
thickening of the ascending colon reaching upto the hepatic
flexure with multiple air foci in the wall of ascending colon —
s/o pneumatosis intestinalis (block arrow). Also a sealed off
collection with air fluid level is seen in right paracolic space
(arrow)

Figure 6: A (Axial), B(Coronal) Contrast enhanced CT images
show ileo-ileal intussuception in the left lumbar region.

Table 1: Age Distribution of 40 Patients with Intestinal
Obstruction

Age group (Years) No. of Patients Percentage
<20 4 10%
21-30 4 10%
31-40 10 25%
41-50 06 15%
51-60 5 12.5%
61-70 7 17.5%
>70 4 10%
Total 40 100
Discussion

The analysis of age distribution in the present study showed
a wide range with the maximum number of patients i.e. 10
(25%) in the age group of 31-40 years. The youngest patient
in the present series was 19 years old, whereas the oldest
patient was 90 years old. The results of the present study are
in accordance with the study conducted by Saini DK et al in
which they stated there was a wide range of age distribution
of patients who presented with intestinal obstruction. The
most common age group of patients presenting with
intestinal obstruction was 30-40 years (33%).17

On analysing the gender distribution of patients with
intestinal obstruction in the present study, it was found that
there were more male patients (24) than female (16). Hence
the present study is in accordance with the study conducted
by Saini DK et al who stated in their study that the number
of male patients were more than female i.e. 27 males and 13
females.!"”!

In the present study, air-fluid levels were seen in 29
(72.50%) patients. No evidence of air fluid levels was seen

in 16 (17.50%) patients. This is in concordance with study
Saini DK et al who studied 40 patients with intestinal
obstruction and found that air- fluid levels were seen in
57.50% patients.!"”!

In the present study, 30 patients (70%) were diagnosed with
small bowel obstruction and 10 patients (30%) had large
bowel obstruction which is in concordance to with
Megibow et al who conducted a study on sixty four patients
with the diagnosis of intestinal obstruction. Among these
patients, 55 patients (86%) had small bowel obstruction,
whereas 9 patients (14%) had large bowel obstruction.!®!

In the study conducted by Suri S et al, the most common
site of obstruction was found to be ileum.!"”’

Out of total of 40 patients, the level of obstruction was
correctly interpreted in 39 patients. In one patient, there was
prominence of gut loops, on surgery microscopic metastatic
deposits were the cause of obstruction, therefore the site of
intestinal obstruction was indeterminate. This is in
concordance with study of Megibow et al who
retrospectively evaluated 84 CT scans from patients referred
for intestinal obstruction. 64 patients were ultimately
proved to have intestinal obstruction. CT diagnosed the
presence of obstruction in 60 patients (94%) and cause of
obstruction was diagnosed in 47 patients (73%).['

The most common site of obstruction was ileum in 21
patients. Distal ileum was the site of obstruction in 13
patients and proximal ileum in 8 patients. The site of
obstruction was identified in jejunum in 4 patients and
duodenum in 2 patients. Ascending/ transverse/ descending
colon was the site of obstruction in 7 patients. Rectosigmoid
was identified as the site of obstruction in 3 patients.
Maglinte DD et al retrospectively studied 78 patients with
suspected intestinal obstruction. In their study, CT revealed
the cause of obstruction in 95% (39/41) of those patients in
whom CT correctly showed the obstruction.?”

Incidence of detection of cause of obstruction in present
study was 97.50% comparable with the study done by
Maglinte DD et al in which incidence of detection of cause
of obstruction was 95.12%.1%")

In the present study, most common cause of the obstruction
diagnosed on MDCT was adhesions in 21 patients
(32.50%), however on operative findings only 17 patients
were diagnosed with adhesions as the cause. In the rest 4
patients, two patients had pseudo-obstruction i.e no narrow
zone of transition was found and whole of the small bowel
was dilated [Figure 8]. It was proposed that vasospasm as
the cause of obstruction while the rest of the two patients
had passable stricture in the distal ileum at the surgery.

In 4 patients diagnosed on MDCT as malrotation, only two
patients had malrotation however in rest of the patients, one
patient had a stricture at the level of jejunoileal junction
which was misdiagnosed as malrotation and another patient
had no obstruction at surgery, however on X- ray multiple
air —fluid levels were observed hence a possibility of
intermittent volvulus was considered.

In rest of the patients with causes of hernia, intussusception,
malignancy, intraluminal and extrinsic compression, MDCT
was able to diagnose the findings very accurately and the
findings well correlated with the operative findings.

In the present study most common cause of intestinal
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obstruction was adhesions (32.50%). The resultre§ent
study matched with studies done by Malik AM et al i

which commonest cause of obstruction was adhesions

comprising 41% of patient&!

Malik AM et al evaluated 229 patients with acuttesgtinal
obstruction. Post operative adhesions accounted1fés (n
= 95) of the total cases, followed by abdominaktablosis
(25%, n = 58), obstructed/ strangulated herniadiftérent
types (18%, n = 42). The most common cause oftintds
obstruction was postoperative adhesiéts.

Limitations of my study were small sample size dieguate
distention of the bowel loops with oral/rectal aaist may
mimic stricture and oral contrast given in someiguds
hindered with the detection of the bowel wall tiieks and
detection of pneumatosis intestinalis.

Conclusion

MDCT by using its multiplanar reformatting and 3D
capabilities is highly specific and accurate inedéhg the
presence of intestinal obstruction and can dematesthe
exact site of obstruction in high percent of casesl
detection of complications with high precessionpkein
appropriate management of the patient.
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