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ABSTRACT

Background: Acute abdomen is one of the most common emergepogsenting to

the casualty. Bowel pathologies are the most comoamse of acute abdomen which
can be both traumatic and non-traumatic. Few ofctramon non-traumatic bowel
pathologies are acute appendicitis, acute gaséstinel hemorrhage, colonic
diverticulitis, large bowel ischemia, large bowdlstruction, small bowel ischemia,
and small bowel obstruction. Computed tomographys havolutionized the

management of acute abdomen by providing swift effiective diagnosis of these
pathologies. The present study was done to evalbatmle of computed tomography

in non-traumatic bowel emergencies in adults.

Materials and methods: A hospital-based cross-sectional observational stuay
done on 77 subjects, with age more than 18 yeagsepting with acute abdomen to
the casualty and then referred to the DepartmeRtagfio-Diagnosis at the KLE’s Dr.
Prabhakar Kore Hospital & MRC, Belagavi. Patientsderwent 128 multislice
computed tomography scan to diagnose the caussutd abdomen. All patients were
given oral and intravenous contrast agents. Fothalltests, the value of p less than

5% (0.05) was considered significant.

Results: In the present study, males outnumbered femalesording to this study,

small bowel obstruction had the highest prevale(8&266%) followed by acute
appendicitis (27.27%). In SBO, CT imaging showssion point in 89.66% subjects
and small bowel feces sign in 34.48% subjects. ditian point was most commonly
seen in distal ileum. In acute appendicitis, thenemn radiological features are

dilated appendix, peri-appendiceal fat strandind)\all hyper-enhancement.
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Conclusion: Computed tomography can be used as a reliable @stignimaging

modality for the detection of non-traumatic bowelergencies.

Keywords: Computed tomography, acute appendicitis, acutetrajatestinal
hemorrhage, colonic diverticulitis, large bowelhsmia, large bowel obstruction,

small bowel ischemia, and small bowel obstruction
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I ntroduction

INTRODUCTION

Acute abdomen is one of the most common emergemeeEsenting to the
casualty department of the hospital in adult popouta Patients present with
symptoms like abdominal pain, nausea, vomitingird@ea and abdominal distension

with abdominal pain being the foremost common sympt

There are numerous medical and surgical causesuté abdomen, among

which bowel pathologies are the foremost common.

The abrupt onset of severe abdominal pain is knawr‘acute abdomen”
necessitates prompt pathology identification tlsalife-threatening in order to give
early treatment. In patients with acute abdominalnp the role of traditional
radiography has been exceeded, and this approachlysuseful in patients with

obstructed intestines. (1)

Imaging is crucial in the diagnosis because it ©ighe doctors to differentiate
among the various causes of acute abdominal pdirthws necessary for effective
therapy. As there’s tremendous advancement in t#defields, more and more
diagnostic facilities like ultrasonography, endgsgdViRI, CT scan, radio nucleotide
scan and other sophisticated investigations haweldged which can give more
information, than the plain radiograph. The diagnad abdominal pain, therefore,

needs a radical and logical approach.

Computed tomography (CT) has revolutionized theagament of abdominal
pain by providing swift & effective diagnosis anddtment of abdominal pathologies
by enabling early surgical interventions.(2) CT rsda usually considered as the

investigation of choice for diagnosis of numerobd@minal pathologies. As a result,
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I ntroduction

its utilization has dramatically increased over thast decade, particularly in
emergencies. Early diagnosis of bowel emergencids @T can help in decreasing
morbidity and mortality. CT Scanning due to itebent soft tissue contrast, spatial
resolution and operator independence is advantagedhin the emergency setting
for diagnosis and management. The disadvantage TofisCexposure to ionizing

radiation. Approximately 10 mSv is the effectivaliegion dose for abdominal CT.
The radiation risk and the direct diagnostic beneifiist be weighed before getting

into for CT examination of acute abdomen.(3)

In view of high sensitivity and specificity of Cver plain radiographs, CT is

preferred over radiographs routinely round the diorl

CT also has many advantages over magnetic resonamacgng, as MRI is
time consuming and has limited accessibility & adfbility, particularly in Indian

scenarios.

Non-traumatic bowel emergenciesinclude:
1. Acute appendicitis
2. Acute gastrointestinal tract hemorrhage
3. Colonic diverticulitis
4. Large bowel ischemia
5. Large bowel obstruction
6. Small bowel ischemia (also referred to as Acutean&sic ischemia)

7. Small bowel obstruction
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Aim & Objectives

AIMS & OBJECTIVES

1. To determine the diagnostic role of computed tomography in patients with

acute abdomen suspected of non-traumatic bowel emergencies.

2. To determine the pattern of bowel emergencies on computed tomography.
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Review of literature

REVIEW OF LITERATURE

Acute abdominal discomfort can have a wide rangeaafses, from benign,
self-limiting ailments to serious illnesses. USGlabdominal radiography are the
first imaging modalities. In certain cases wheteagbnography is unable to provide a

definitive diagnosis, CT has emerged as the imagindality of choice.

DEVELOPMENTAL ANATOMY (4,5)

The normal structure of the abdominal cavity asdviscera is determined by
their developmental anatomy, which also affects pathogenesis and clinical
symptoms of the majority of abdominal disordersr Boe assessment of acute
abdominal illness, peritoneal attachments and x@dceensory innervations are
particularly crucial. The primitive gut differentes into the foregut, midgut, and
hindgut after the third week of fetal developmehhe midgut is supplied by the
superior mesenteric artery (from lower half of thewdenum to the right two-thirds of
the transverse colon). The esophagus, the stonmewth,the upper half of the
duodenum (up to the entry of the common bile dat)parts of the foregut, whereas
the left third of the transverse colon, the desgendolon, the sigmoid colon, and the
rectum are parts of the hindgut. Sensory innermatm the bowel and associated

visceral peritoneum is supplied by the afferenef accompanying the vascular

supply.

Therefore, celiac axis afferents are stimulateddiseases in the proximal
duodenum (foregut) to cause epigastric pain. Afiernerves which accompany
superior mesenteric artery are activated by stimmuthe cecum or appendix (middle

gut) to produce periumbilical pain, while the aéfet nerves which accompany the
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inferior mesenteric artery are stimulated by distabn diseases, to cause suprapubic
pain. The diaphragmatic muscles and the peritonearmits undersurface are
innervated by the phrenic nerve and afferent fibmebe C3, C4, and C5 dermatomes,
which accompany the phrenic arteries. As a restithuli to the diaphragm result in
referred shoulder pain. The abdominal wall, retriipeeal soft tissue, and parietal

peritoneum, all receive somatic innervation coroesfing to segmental nerve roots.

The parietal peritoneum, which is richly innervatéd particularly sensitive.
Painful stimuli are strongly localized to the stiomu site by parietal peritoneal
surfaces. Pain becomes localized when the papetidbneal membrane is irritated by
visceral inflammation. Maneuvers that aggravats thitation, then make the pain
worse. This is how the "peritoneal signs" thatwseful in the clinical diagnosis of the

acute abdomen are created. Clinical pain patteraspeoduced by the abdominal

cavity's dual-sensory innervation by somatic anscetal afferents, which aid in

diagnosis.
SEGMENTAL . = &
VISCL -H PLEXL:
o INNERVATIONS NERVES i
e
a ¢l
7 V24
xS
Esophagus 4 E 34
1r.):fr\|a.1qt‘:ronchl —_— J ¢ ?_ \‘\ Sup. candiac”
?j C8 * Middis canfiac
Heart and pIiN T‘:
aottic arch TrTaor 15 ¢ 2 > | cardiac
Ta e :: “ 2 | Pulmonary®
Stormach TeTy A oL o™
5 &3
Biiary tract TeTa 3 (En‘\
f .
Small intesting Ty Te :JJ E L
j Lo N
Kidnay Tyo Ly ) ¢ T‘-'-'-."\“ laj. splanchnic Coliac
Colon TioLy ¢ 11 [~ Min splanchnic | and
) 12\ Loast splanchnic adranal®
Utering fundus Tio~Ls ; E 't splanc Renal
72 . e * | Sparmatic®
A \: - -
L2 T .
7 t 4 9.0 o
Ulerine canvix I e * | Pre-aoric
J (51 Inl. masantarnc
Bladdar 35, FOl 2 Saia Sup. hypogastric
. Bladdar
Rectum ‘] [ 1 7—- Pamasympathatic Prosimate®
By ( : Bladder Ulsrus
9 [ 4 Catvix
nr 5 Rectum

Figure 1: Sensory innervations of the viscera (5,6)
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Sharp, sudden, and well-localized pain is mediat@etugh peripheral
nerves. Sensory afferents that are involved irapd#ritoneal abdominal pain transmit
a dull, poorly-localized, painful signal that deme$ gradually and lasts for a long
time. The vagus nerve does not carry pain fromithtestines. Small, unidentified
sympathetic afferent neurons transmit pain from ésephagus to the spinal cord.
From C3 to C5, afferent nerves from the pericardiliver capsule, hepatic ligaments,
central diaphragm, and splenic capsule enter theralenervous system. Pain
fibers are sent from the diaphragm, gallbladdeomsich, pancreas, and small
intestine to the spinal cord from T6 to T9. Thehl@nhd 11th thoracic segments of the
central nervous system receive pain fibers fromablen, appendix, and viscera of
the pelvis. Pain fibers from the rectum, sigmoidong ureter, renal pelvis, and
testicles reach the central nervous system at TitilL4. Afferent nerves from the

bladder and recto-sigmoid colon enter the spinad émm S2 to S4.

The abdominal viscera often do not experience fr@m cutting, ripping,
crushing, or burning. However, pain is experienagen the peritoneum is stretched
or distended. Visceral pain is caused by ischemiwell as peritoneal inflammation
brought on by bacteria or chemicals. Sensory negmwasion by cancer can result in
intra-abdominal pain. The abdominal pain may beepar visceral or referred. The
epigastrium, periumbilical area, or suprapubic sagare the most common sites for
visceral pain. It is dull and poorly localized, aihdypically does not lateralize well.
Sweating, restlessness, and nausea are other sys)ptibat patients with visceral
pain may encounter. With intra-abdominal diseapasigtal or somatic pain may be
more severe and precisely localized. Referred gfelt at a location far from the

source of stimulus. For instance, shoulder pain neaylt from irritated diaphragm.
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Shoulder pain might be caused by gallbladder @r dhiict disease. Referred pain from

the small intestinal obstruction to the back isgitls.

The bowel outgrows the peritoneal cavity, emertigsugh the umbilical
cord, and turns 180 degrees counterclockwise durthg fifth week of
fetal development. The colon does not enter thiégoeyal cavity until the tenth week,
after which it spins another 90 degrees countekelse and returns to the abdomen.
The viscera are positioned in their adult positi@ssa result of this embryologic
rotation, and the colonic and duodenal mesentem®sge with the posterior
abdominal mesothelium to establish the final pegtd attachments. When assessing
patients with acute abdomen, it is vital from aniclal standpoint to be aware of these
attachments since the exact positions of the \as¢guch as the pelvic or retrocecal
appendix) and the compartmentalization of the almdonby the mesenteric

attachments differ.

PERITONEAL PATHOPHYSIOLOGY (7)

Mesothelial cells line the parietal and visceralitpaeal surfaces. Openings
into radially organized lymphatics pierce the diggmatic peritoneal surface. If
germs are introduced into the peritoneal cavitgrehmay be a leaking of fluid from
the peritoneal membrane. Tachycardia, resting dhostatic hypotension, and
dehydration are among clinical signs that mightulteom this fluid loss from the
circulation. Through the diaphragmatic lymphatittse abdominal cavity is mostly
cleared of pathogens and cellular debris. The flmidthe intraperitoneal space
circulates toward both subdiaphragmatic areasrasudt of this mechanism. The fluid
often gets accumulated within pelvis if it is nenroved in this manner. Visceral

perforation can thus be accompanied by fluid acdatimn in the subhepatic,
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subdiaphragmatic, paracolic, or pelvic regions.tBa& and inflammatory byproducts
get localized on the peritoneal surfaces. Inflanmmatcauses the peritoneum to
become more permeable, produce more blood flow,paoduce a fibrinous exudate
on its surface. Inflammation in the bowel can atsmse localized or generalized
paralysis. A disseminated process, such as a pegtbulcer, causes broad abdominal
pain with a quiet abdomen, but an abscess may csheply localized pain with
normal bowel sounds and gastrointestinal functidie visceral or parietal
peritoneum may be affected in its entirety or imtg®y peritoneal peritonitis. The
peritoneal fluid, which is rich in protein and ledytes and promotes the
development of fibrin on peritoneal surfaces, migké as a result of transudation.
Peritonitis is a general term for peritoneal inffaation. A widespread bacterial
infection without a specific intra-abdominal sourct contamination might cause
primary or spontaneous peritonitis. Primary peitisris more prevalent in children
than in adults, and it is typically brought on bentolytic streptococci or
pneumococci. However, adults with cirrhosis and itasc are vulnerable to

spontaneous peritonitis brought on by Klebsielld Bscherichia bacteria.

A perforation, infection, or gangrene of an inttadaminal organ, usually of
the gastrointestinal system, causes the more conse@mdary peritonitis (8). When
they come into contact with the peritoneum, gastestinal secretions, pancreatic
secretions, bile, blood, urine, and meconium calmmical peritonitis. The rupture
of a peptic ulcer is followed by a common form dfemical peritonitis. Gallbladder
perforation or bile duct leakage, both can caude peritonitis. Normally, slow
bleeding into the abdominal cavity causes few safnsflammation; when bacteria
are added to blood, suppuration results. Tertiantgnitis, which causes 30% to 64%

mortality in affected patients, may affect post@pee patients. Tertiary peritonitis is
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characterized by a state of poorly localized irtbg@ominal infection, altered

microbial flora, progressive organ failure, andreéased mortality.

Depending on the disease, peritonitiscan producenemlized or
localized abdominal pain. The pain from an appatislics usually localized and a
perforated peptic ulcer causes generalized abdbmpama Right upper quadrant pain
that radiates to the right scapula or shoulder symptom of acute cholecystitis.
Abdominal tenderness, guarding, and rebound teedsrrare physical signs of

peritonitis.

ANATOMY OF ABDOMINAL CAVITY: (9)

The abdominal cavity extends from deep pelvis tet jlbelow the
xiphisternum. It contains a variety of hollow andli@ organs. Except for those
organs/parts located under the lower ribs and e ghlvis, abdominal organs are
solely anteriorly covered by muscles. The lateraliidary is formed by external,
internal and transverse abdominis, and more ingriay iliac muscles. The vertebral
column, psoas major & minor and quadrates lumboifionm) the posterior boundary
of the abdominal cavity. The anterior boundaryaarfed by the rectus abdominis.
For descriptive reasons, two arbitrary horizontadl aertical lines split it into nine
areas. The superior horizontal line cuts the costaigin at the ninth costal cartilages
and is located at the level of the lower bordethaf L1 vertebra in the transpyloric
plane. As a transtubercular line, the inferior hontal line travels across the iliac
crest tubercles and the body of vertebra L5 towé@sdspper border. Midclavicular
downwards are the two vertical lines. The resultarsdrants are middle hypogastric,
right and left iliac, middle umbilical, right anéft lumbar, and middle epigastrium,

right and left hypochondriac.
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PERITONEAL CAVITY: (10)

The wall of abdominal cavity is lined by peritoneurfhis is a serous
membrane. During development, the peritoneum igezhinto the abdominal cavity
by the abdominal and pelvic viscera. The greatel lagser sacs are two different
sections of the peritoneal cavity that are sepdrdtg the disappearance, fusion,
shifting, and shortening of these peritoneal faldsing development. The lesser sac
is located behind the gastrocolic ligament, stomaakl lesser omentum. Through the
foramen of Winslow, it connects with the greatear sa the right side. Retroperitoneal
structures are those present in the abdominalycthatt are not attached to the body
wall by ligaments or the mesentery. Males haveoased peritoneal cavity, whereas
females have openings in the fimbrial end of tifeiopian tubes through which they

can connect with the exterior.

Key ior_punu: o )
A. Xiphistemal piane.  B. Transpyloric piane. €. Suboostal piane D, Supracristal plang
E. Transtuberoular plane. . Interspinous plane,  G. Pubic crest plane

Key for nine regions of the abdomen:

1. Right hypochondrium. 2. Epigastric. 3. Left hypochondrium. 4. Right lumbar

5. Centrallurmbilical. 6. Left lumbar 7. Right iliac fossa. 8. Suprapubiciypogastrium
9. Left fiac fossa

© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.com

Figure 2: Different Quadrants of abdomen
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SOLID ORGANS:
Liver: (11)

The liver is located in the right upper quadranthef body. It has a wedge-like
shape, with the its base directed to the righis the largest gland of the body. The
xiphoid process and the diaphragm on either sidaelated to the triangular shaped
anterior surface. The quadrilateral superior s@&fadés marked by the
cardiac impression in the middle. It is dividednrahe heart and pericardium in the
middle by the diaphragm, and from the pleura amgduon either side. Liver is made
up of two lobes. The caudate and quadrate lobesvarextra lobes on the right lobe.
The omental tuberosity is seen on the inferior anafof the left lobe. 20% of the
blood that the liver receives comes from the hepatiery and 80% comes from the
portal vein. Hepatic artery and portal vein spiitoi right and left branches before
entering the liver. Hepatic veins form the venortamhge system, which empties into

the inferior vena cava directly.

Spleen:(9)

The spleen is located in the left hypochondriacoregf the abdomen, inferior
to the diaphragm and with a long axis parallehtt bf the tenth rib. It is a lymphatic
organ connected with vascular system. It is coveogdthe peritoneum and is
suspended by the following ligaments:

a) Gastrosplenicligament- from splenic hilum to upper ¥3of the greater
curvature of stomach.

b) Lienorenal ligament- from splenic hilum to the amesurface of left kidney.

c) Phrenicocolic ligament- supports anterior end efgpleen.

Splenic artery supplies spleen which is a branatoefiac artery.
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Pancreas(9)

Pancreas is present on the upper part of the pmstebdominal wall. It
extends from duodenal concavity to the splenicrhilat the level of L1 and L2
vertebral bodies. It is an elongated organ haviogh endocrine and exocrine
functions. It is connected to the stomach and wanse colon anteriorly. It is related
to the aorta, inferior vena cava, superior mesengetery and left diaphragmatic crus

posteriorly.

Kidneys and suprarenal: (12)

The kidneys are pair of excretory organs that aated in the posterior
abdominal wall, one on either side of the vertelw@umn behind the peritoneum.
The left kidney is slightly closer to the mediaam than the right, and it is slightly
higher than the right kidney. There are two pole® borders, and two surfaces
of each kidney. The suprarenal gland is relatethéoupper pole, which is broad,
while the lower pole is pointed. The medial borderconcave with hilumin the
middle and the lateral border is convex. Anteriorface is irregular and posterior
surface is flat. The right suprarenal gland, theosd part of the duodenum, the
colonic hepatic flexure, and the small intestine alt related to the right kidney. Left
suprarenal gland, spleen, stomach, pancreas, splegssels, splenic flexure,

descending colon, and jejunum are related to t&itiney.

The diaphragm, medial and lateral arcuate ligamersisas major, Quadrates
lumborum, transverse abdominis, subcostal vess@ld, subcostal, iliohypogastric,
and ilioinguinal nerves are related to the postesirface of both kidneys. The left
kidney corresponds to the 11th and 12th ribs, hadight kidney to the 12th rib. The

fibro-areolar membrane that surrounds the kidney perirenal fat is known as the
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renal fascia (Gerota’s fascia). Kidneys are sugptig the renal artery and vein. The
renal vein drains directly into the inferior verava, while the renal artery is a direct

branch of the aorta.

Adrenal gland (12)

Blunt abdominal trauma infrequently results in adiegland injury. They are
shielded by the spine, ribs, and major organs amdbaated close to the middle of the
upper abdomen. In 28% of patients with moderateomtatal injury who were
autopsied, there was a report of an adrenal injdggnatoma in adrenal gland is seen
as a round or ovoid mass. In the perirenal fath ldgnsity strands that represent
hemorrhage may be seen. The hematoma in the admesmalshow an increased
density initially. The density reduces over timetzes blood clot lyses. The hematoma
will often be reabsorbed in most cases, but ratalgn persist and turn into a seroma.
It is the most common cause of adrenal pseudocysisenal injury usually has
minimal clinical significance on patients. Beforket patient experiences adrenal
insufficiency, a significant amount of blood mu# lost. But if there is a bilateral

hematoma in the adrenal, Addison's disease mustkke into consideration.

NEUROLOGIC UNDERPINNINGS
A physician must be skilled in interpreting the ddon of pain since it is
essential for making the correct diagnosis. (15U8Jerstanding the three types of

pain—referred, somatic, and visceral—basicallyesassary for this.
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Table 1: Possible causes of pain by location

Location of Pain

Associated Diseases

Right upper quadrant
(Liver, kidney, gallbladder)

Acute hepatitis, acute cholecystitis, biliary cp

duodenal ulcer, right lower lobe pneumonia

ic

Right lower quadrant
(Ascending colon, appendix, ovary

fallopian tube)

Appendicitis, cecal diverticulitis, ectopic
, preghancy, tub@varian abscess, ruptured oval

cyst, ovarian torsion

Left upper quadrant

(Pancreas, spleen, kidney)

Acute pancreatitis, gastritis, splenic patholog

left lower lobe pneumonia

)y,

Left lower quadrant
(Sigmoid and descending colon, ovg

fallopian tube)

Diverticulitis, ectopic pregnancy, tubo-ovaria

ry,abscess, ruptured ovarian cyst, ovarian tors

n

on

Midline or periumbilical

Appendicitis (early), gasenteritis, mesenteri
Lymphadenitis, myocardial ischemia or

infarction, pancreatitis

Flank

Abdominal aortic aneurysm, renal colic,

pyelonephritis

Front to back

Acute pancreatitis, ruptured abdoiranéic
aneurysm, retrocecal appendicitis, posteric

duodenal ulcer

=

Suprapubic or lower abdominal

Ectopic pregnancytiedichmerz, ruptured

ovarian cyst, pelvic inflammatory disease,

endometriosis, urinary tract infection
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IMAGING MODALITIES

PLAIN RADIOGRAPHY: (17)

Abdominal radiography is typically the first step an imaging workup.
However, multiple studies have shown that plaincabdal radiography has low
sensitivity and accuracy for the evaluation of acitdominal pain as well as various
specific conditions such as perforated viscus, bowlestruction, ingested foreign
body, and ureteral stones. Despite these limitatierect chest X-ray has a significant
role in the detection pneumo-peritoneum. It is pgmesto demonstrate up to 1cc of

free air on upright chest radiograph.

ULTRASONOGRAPHY: (18)

US imaging is widely used in emergency care faedit it is affordable,
radiation-free, and easily accessible. Its effectess is directly related to the
experience of the operator, who may be a surgeadiologist, or emergency
room doctor. It is a dynamic, real-time examinatidhat uses variations in
posture. Endo-vaginal ultrasound probes may augtd&éxaminations of women's

pelvic cavities.

The uterus, pancreas, ovaries, and solid organaltha evaluated by US, and
it can also find intra-peritoneal effusions andledions. The technique of gradual
compression permits evaluation of the gastroimabtisystem, including wall
thickness and motility, the absence of peristatgis, the evidence of inflammatory or
tumoral involvement, even though intestinal gas maguce sensitivity. With
sensitivity and diagnostic efficacy of 92% and 88%spectively, it is superior than

plain radiography in the hands of experienced fadists for the detection of
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pneumoperitoneum. US is the first-line examination pregnant women because it

avoids exposure to radiation.

COMPUTED TOMOGRAPHY: (18,19)

Acute abdominal and pelvic pain is usually non-fpeca diagnosis cannot
always be made from clinical examination findingsl d&aboratory tests, which is why
the radiologist is so important to the patient'secdespite the risk of radiation
exposure, the availability of CT imaging has alterthe methods to evaluate
abdominal emergencies in adults. A shorter acgomsitime on multi-detector
systems of more recent generations minimises wmspyr artefacts and shortens
research times. There are several kinds of twdhi@e-dimensional reconstructions
that may be done using high-resolution volumetritsotropic data. The identification
of anatomical structures such the mesenteric vasael, biliary tract, or urinary tract
is possible without raising the radiation dosagecabee of the capacity to

simultaneously study a region in three spatial gtan

While axial cut analysis is the standard, studysliges in other planes
increases the effectiveness of the diagnostic psocd-or less experienced

practitioners, reconstructions seems even more riraupo

As multi-detector devices are accurate, there isgexl to opacify the upper or
lower gastrointestinal tract, which increases pafjmin, costs, and examination time.
Although not required, administering IV contrastrmally is advised since it
improves the study's diagnostic yield, particulanyean individuals with little body
fat. It is not advised to perform a CT with IV coadt as the initial investigation for

flank pain. Serum creatinine should be assessedrébefny contrast injection if

Page 16



Review of literature

urinary obstruction has not been ruled out, whenpag¢ients have a history of renal
or urological illness, are older than 60, or megheo criteria. The risks and
advantages must always be assessed before cdnjezsion in situations of known
allergy or renal insufficiency, and the advisedcargions must be taken. Numerous
studies highlight the importance of CT as a diagona®mol and how it affects the
treatment of abdominal emergencies. CT enablesdah&rmation of the diagnosis or
the proposal of alternative diagnoses when thendisig is incorrect (unlike plain
radiography). The findings help to improve managemapproaches, including
surgical treatment, by providing further clarificat and better differentiation,
identifying not only the etiology but also the peeclocalization of bowel obstruction
and the precise anatomical location of the apperight lower quadrant (RLQ)
pain, non-specific abdominal pain, and uncomplidateolecystitis are less accurately
diagnosed by CT. Due to its expense and radiatisk, ICT is not generally
recommended as the initial examination. latrogeadiation exposure has alarmingly
increased as a consequence of the increasing wéa@&. Multi-detector imaging
devices, which enable rapid and more precise imagguisition with reduced
radiation exposure per examination, are expectedhdfp counter this trend.
Depending on the type of study, the current esethaadiation dose for an abdominal
CT ranges from 7 to 20 mSv; a 10 mSv exposure ligletg 500 chest X-rays or 4.5
years of typical natural radiation. Although "lows" CT techniques might produce
almost identical diagnostic outcomes, they are apyilicable for all indications or

patients due to differences in muscle mass and bads index (BMI).
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MAGNETIC RESONANCE IMAGING:

MRI provides two- and three-dimensional images witrious contrasts
depending on the sequences used, and it is a nasie medical imaging technique

without any known adverse effects.

The body's water protons are analysed by MRI mashinsing nuclear
magnetic resonance (NMR). The amount of water pitesethe site, the longitudinal
relaxation (T1) and transverse relaxation (T2) #noé the nuclear spins, and the
signal strength detected for a certain volume etgrfwoxel) all affect each other. So,
this method is extremely sensitive to the waterteainof tissues, which rises in a
number of pathological processes, especially amftammation with edema as a

result.

Similar to using iodinated contrast for CT scanniggdolinium can be used as
a contrast agent because it shortens the relaxatoiod, especially in the T1
sequences, which increases the signal strengthmesetsequences. Some IV contrast
agents are contraindicated in patients with several insufficiency or dialysis-
dependent renal failure due to the risk of nephmagsystemic fibrosis instead of
nephrotoxicity; other agents can be used in thesmirostances. Once again, the
benefit-risk ratio needs to be considered. Addélbyn due to the possible teratogenic

risk, contrast agents should not be used in preddaarales.

For the examination of pelvic pain and biliary dises, MRI appears to be
superior than CT, or at least equivalent. This imilar to the situation for
pregnant women in whom MRI is advised when US it gantributory. MRI may

become a promising substitute at a time when radiagxposure from imaging
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procedures has become a significant concern; furdsearch to define its role in the

assessment of abdominal pain is desired. Its ldraiailability remains a problem.

The causes of non-traumatic acute abdoementheir imaging findings in CT

are described below.

1. Acute appendicitis The cecal arrow head sign and cecal bar sign man
appreciated.(21) The Cecal arrow head sign retetsaangular configuration of
oral contrast funneling into focally thickened cecupointing towards
appendiceal orifice. The cecal bar sign is dueh® ltnear inflammatory soft

tissue that separates contrast filled cecum fropeagix.

2. Small bowel obstruction: Small bowel feces sign is seldomly seen in higtdgr
obstruction in which particulate like material che identified in dilated small
bowel and is best appreciated at the point of itians CT findings in closed loop
obstruction include the presence of focally dilateavel loop, with a C-shaped or
U-shaped or radial configuration depending uponpihee of reconstruction.(22)
When the closed loop is twisted, the twisting ofsemeric vessels give the
appearances of Whirl's sign.(23) The serrated Iségik refers to the presence of

mesenteric vascular engorgement and bowel wakéniog at obstructed site.

3. Diverticulitis: CT has important role in diagnosing diverticsli(t4) The
presence of peri-colic fat inflammation is the halrk of acute diverticulitis,
which is seen as fine linear strands, tiny bubldésextra luminal air and
engorgement of vasa-recta, tiny fluid collectiors de seen. In severe cases,
heterogeneous soft tissue densities representiegmlon can present as Epiploic

appendagitis; these are seen as pericolonic ovapesh lesions with peri-
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appendageal fat stranding with surrounding parip&itoneal thickening.(25)
There can be a central high attenuation dot withiihat represents thrombosis of
vessel. There can be mass effect on adjacent amitm adjacent focal wall

thickening.

. Peritonitis: The peritoneum thickens as a result of patholdgionditions, and
this thickening might have a smooth, regular pait@n irregular pattern, or a

nodular pattern.

Intussusceptions: It consists of a central intussusceptum and arereat
intussuscipiens, divided by mesenteric fat, whigpears as a layer of low
attenuation. Enhanced vessels are commonly sednnwiesenteric fat. The
pattern of the picture varies according to posijtisection axis, thickness of the
bowel wall and patency of the lumen. The preseri@adntussusception on CT
images is similar to that of a "target" mass whHen®€T beam is perpendicular to
the intussusception's longitudinal axis and tosédnesage mass when the CT beam

is parallel or oblique to the longitudinal axi@6)

. Acute mesenteric ischemiaLack of enhancement and pneumatosis can be seen,

and the ischemic bowel appears thickened.(27)

. Crohn’s disease The "comb sign" refers to mesenteric findingst tmelude
distension of mesenteric vessels that extend towvtlaed small bowel.(28,29)
Fibrofatty proliferation is associated with incredsfat along mesenteric border

of the small bowel leading to bowel loop separation

Intra-abdominal abscess: Abscesses may contain septations and have well-

defined or irregular margins. The abscess hasic diensity, but because there is
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blood, debris, and proteinaceous material preskatattenuation value may be
higher. The abscess contains gas, which can be aseir-fluid levels or as
microbubbles. If there is gas within the abscekg tause may be a gas-
producing bacterium like Escherichia coli, Kleblsiebr Clostridium. A fistulous

link to the digestive tract should be suspectedndiefluid levels are present.

9. Liver abscess:CT helps in the identification of the various liv&bscesses like

pyogenic abscess, amoebic abscess, or fungal ab§8e}s

10. Splenic infarct: Infarcts often have a wedge shape; however, thayatso have
irregular contours. Splenic infarcts do not showharcement, however the

capsule may have peripheral enhancement.(31)

11.Splenic abscessBacterial abscesses can be solitary and multiéwedl The
capsule may show enhancement and septations maiesent. Fungal abscesses
typically present as multiple, small micro absces3dey usually measure about
5-10 mm in diameter. They often have low attenumtitthough a focus of high

attenuation or a wheel within a wheel pattern isceal.(32,33)

12.Cholecystitis: CT findings of acute cholecystitis are classifiathb two criteria:
Major and minor. Major criteria include calculi, nali thickening of GB,
pericholecystic fluid and sub-serosal edema. Micwteria include gallbladder
distension and sludge. GB wall thickening is a speeific finding. Punctuate
foci of contrast enhancement corresponding to ecihgrvessels within GB wall

is seen.

13. Acute pancreatitis: On a CT scan, the pancreas might have a shagdgwar

appears enlarged with low or heterogeneous glaeduwtion. (34) Inflammation
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can be seen as haziness of the peripancreatiEdanecrosis, hemorrhage, and
extravasation of pancreatic fluid are the causekwfattenuation areas in the
peripancreatic region. There are two morphologioains of acute pancreatitis:

interstitial or edematous pancreatitis & necrotizpancreatitis.

Interstitial pancreatitis - The pancreas shows abenhancement with mild fatty
infiltration with absent peripancreatic fluids, sthere is no pancreatic
parenchymal necrosis.
Necrotizing pancreatitis — occurs in 10-15% of gai$. Three subtypes: i)
Pancreatic parenchymal tissue and peripancreatiadinecrosis, ii) Only extra-
pancreatic tissue necrosis, iii) Pancreatic pangmelh necrosis without necrosis
of surrounding peripancreatic tissue.
Pancreatic parenchymal necrosis can be diagnosed G&ECT > 72 hours.
Peripancreatic tissue necrosis can be very difficutliagnose, but it is suspected
when the collection is inhomogeneous, i.e. varidessities on CT. The CT
shows an acute necrotizing pancreatitis. The bodlytail of the pancreas do not
show enhancement. There is hormal enhancemeng gfaticreatic head.
The CT severity index (CTSI) incorporates the Badtir grade (0-4 points) with
the pancreatic necrosis scale (0-6 points) on palit grade scale.

14.Renal and ureteric calculi: On CT imaging, calculi differ considerably in
density, around 99% of calculi are visible on CheTadiolucent stones include
indinavir stones and pure matrix stones. Most di€T signs for urolithiasis
include visible stone within the lumen of uretethwproximal ureteral dilatation
and normal distal caliber ureter. Ureteral stones eommonly lodged in
proximal ureter (37%), distal ureter (33%), midtare(7%) and uretero-vesical

junction (18%) and impacted ureteric stone show s8s$ue rim sign.(35) The
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soft tissue rim represents edematous wall of urateund calculus and has
sensitivity of 50-77 % and specificity of 90- 10Q ¥he comet tail sign (36) is
created by eccentric tapering of soft tissue adgacant to the calcification and is

a reliable feature in the diagnosis of phleboliths.

15.Acute pyelonephritis: Acute pyelonephritis manifests as enlarged kidneys
thickening renal fascia, and perinephric fat stragd A striated nephrogram
pattern is seen after the administration of contrgd’) There may be delayed
contrast excretion and decreased enhancement wigeandition is diffuse.
When complications develop, it is possible to idgnypodense lesions with
areas of water attenuation and bulging renal sesfagith rounded borders and
enhancing walls that indicate the existence of edses (38). The abscess also

shows air pockets.

16. Aortic aneurysm rupture: The mural thrombus showing a hyperdense crescent,
which is a warning sign that suggests impendingungp (39) The draped aorta
sign, which occurs when the aorta and spine ackose proximity and the aorta
is no longer distinguishable from the vertebralyaad psoas muscle owing to

the lack of peri-aortic fat planes, is another @atior of imminent rupture.

In a study among 496 patients who presented witkeagbdominal pain to ED
(Emergency Department), the proportion of patiemith a correct diagnosis after

clinical evaluation increased from 70% to 83% aftealuation with US. (40)

In another study, the accuracy of the clinical dizgjs made before CT was
performed, improved from 71% to 93% after CT waggeed. The accompanying

change in treatment management was 46%.(41)
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A study was done among 300 patients who presenttétdasute abdominal
pain, where US revealed a different diagnosis tharclinical impression in 69 (23%;
18.2-27.7%), and confirmed the diagnosis in 1224484.4-45.5%) patients. The US

changed the treatment plans in 47% (41.3-52.6%)epatients. (42)

US and CT were compared in a cohort study of 1@2kecutive patients with
acute abdominal pain to determine the most urgegndsis. Compared to US, CT
was substantially more sensitive (89% vs. 70%, ®K.0The diagnostic approach
using initial US followed by CT only in negative orconclusive US cases had the
best sensitivity (only 6% of urgent cases were etdssBecause just 49% of the

patients required a CT scan, using this approathradduced radiation exposure.(43)

A study showed that abdominal CT was accurate éndiagnosis of surgical
processes without and with clinico-biological fings (95.5% and 96.4%p =

0.51). (19)

Rao PM et al,(44) identified the signs of acute appendicitidhelical CT and
statistically analyzed the sensitivity and spetificvalues in 200 cases (100
appendicitis and 100 normal appendix cases), demaimg that CT had high
sensitivities and specificities ranging from 91-98%d 91-100%, respectively, in the
diagnosis of appendicitis. The enlarged (> 6 mnm)pacified appendix, which was
one of the individual CT signs identified, has ghhsensitivity and specificity of 93%
and 100%, respectively, and is followed by surréngdat stranding, which has a
sensitivity and specificity of 100% and 80%. Oveurtfifths of cases have accurate

differential diagnoses that are identified by reatad oral contrast.
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Wong SK et al.(45) with the help of thin-collimation helical C&pnducted a
prospective study in 50 patients, , who were ciitycdiagnosed with appendicitis
prior to surgery. This yielded results with 94% w@wecy, 95% sensitivity, 92%
specificity, 97% positive predictive value, and 86f#gative predictive value. In 45
patients (90%) the appendix was identified; in riamaining five it was obscured by
an inflammatory mass. The diagnosis of appendiatiay be made quickly,
conveniently, and accurately using helical CT axtal contrast agent. In individuals
who would otherwise require a laparotomy, it magve an alternate, potentially

nonsurgical diagnosis. (45)

Bendeck SE et al(46) conducted a retrospective study to compare the
sensitivity and positive predictive value of CT adtrasonography in 313 patients
and stated that CT is more sensitive than ultradanirpatients with right iliac fossa

pain. The sensitivity for USG and CT were 77% aB#9espectively.

Erik K. Paulson et al(47) found that though CT axial sections condaicte
with 1V and oral contrast agents is sensitive apdcsgic for acute appendicitis, In
certain cases, the diagnosis may be difficult obigoous. For example, it may be
difficult to identify the appendix in low peritonkeaavity fat content, posteriorly
located appendix, incompletely opacified distauite or the appendix near to the
adnexa within the pelvic cavity. In these casesymal imaging can improve visibility

of appendix and increase the chances of accuratmalsis of acute appendicitis.

Peck et al(48) evaluated 55 cases for the possibility of $niawel
obstruction using both CT and barium follow throu@ompared to barium follow-
through, CT had more sensitivity levels than barieal follow through (90% and

50% respectively), and both had same specificity about 57%. Computed
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tomography was more accurate in identifying highegr partial obstruction and

complete bowel obstruction.

Durgesh Kumar Saini et al(49) 2013, conducted a prospective study in 40
patients of suspected small bowel obstruction fealwation of the superiority of
MDCT over the traditional clinical-radiographic éimgs. MDCT showed 85%

sensitivity and 70% specificity in this study.

Mallo et al(50) (2005) studied the sensitivity and specificily MDCT,
which ranged from 81% to 100% and 68% to 100%,eetbgely, in the assessment of
obstructed bowel. The sensitivity and specificity the MDCT assessment of bowel
obstruction were documented as 94% and 96%, ragelctin several other
investigations. This discrepancy can result fromed@ng patients with a high-grade
obstruction. The presence of mild and focal intedtioop dilation may go unreported
in cases of low-grade obstruction, which has a teg@npact on the sensitivity and
specificity of MDCT in detecting bowel obstructionherefore, in these situations, it
is important to take into account these minute lteswvhich might increase the

accuracy rates for identifying bowel obstructiomgsvIDCT. (15)

Ha HK et al.,(51) conducted a retrospective study on 84 patidats
evaluation of the usefulness of CT for the diffeéi@ion of simple (n = 43) and
strangulated (n = 41) small-bowel obstructions eduby adhesions, hernia, and
volvulus. Surgery (n = 55) and clinical follow-um & 29) were used to make
diagnoses. CT results demonstrated 100% specifmitthe detection of strangulated
blockages with no or minimal intestinal wall enhament. (18) Sensitivity,
specificity, and accuracy ratings for detecting entitan 50% of pancreatic necrosis

were 100%, 100%, and 87%, respectively. The seitgifior small necrotic regions
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during surgery was around 50%. For the diagnosecafe pancreatitis, CT scans had

no false-positive rates.(51)

Balthazar EJ et al(52) conducted his study based on the revised #tlan
classification. CECT serves as the initial imagmngdality for accurately establishing
the criteria based on the images in acutely illigras. 80% of cases of acute
pancreatitis are caused by gallstones and alcohoN4sDCT scanning with bolus IV
contrast is carried out to assess the pancreaphwlogy, analyse the necrosis of the
pancreas, and identify any retroperitoneal comptica. When considering the risk of
death & the progression of both the systemic amallproblems, the CT Severity
Index (CTSI) is a useful indication of disease siyean this group. Additionally,
MDCT is a helpful tool for monitoring these patignprogress toward clinical

recovery.(52)

For patients which do not show symptoms of acutepeatitis and for those
whose clinical condition improves, CECT is not wative. After 72 hours, it is best
to assess the complications of acute pancrealitis.advised to repeat the CT scan in
setting of fever, abnormal blood investigations, septic shock. CT is a helpful
interventional tool for placing catheters for diege and assessing patients' level of
recovery. If the patient has symptoms of acute pmitis, CECT also helps to

determine whether there are any other causes td abdomen.(52)

MDCT is a decisive tool for determining the extenftthe disease due to the
use of post-processing techniques. VRT is an a¥echethod for determining the
severity of complications such as pseudo-cysts thed relationships to adjacent

structures, venous thrombosis, pseudo aneurysmsthef splenic artery and
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collateralization. (52) Curved planar reconstrugdi@re highly effective in defining

the complex anatomical relationships of pancreduicts and vesse{53)

Unenhanced (NECT) and post-contrast studies werforpged during the
"pancreatic phase" (40 seconds) , "portal phase'sétonds) and "late phase" (180
seconds) of the MDCT protocol. Calcified gallstongere detected using NECT
scans. A contrast enhanced CT scan was routinefiedeout to show vascular and
loco regional complications as well as to determiine extent of necrosis
(extension<30%, 30-50%, and > 50%). It is criticatecognize patients who are at a
high risk for developing a life threatening conalits because they need to be

monitored closely and may need intervent{(3)

The CT severity index is determined based on thaging appearance of
pancreatitis, which shows an enlarged pancreas withhick fluid collection
surrounding it. CT may not show any pathology itiggas with mild forms. (54) In
severe necrotizing cases, the presence and exfewbllections are also well
delineated, with distinct zones of normal and necrmarenchyma. Peripancreatic

exudates spread into the surrounding structuresigifir the fascial planes.

Suri SG et aJ.conducted a prospective study on 32 patientsiess the plain
film, US and CT in diagnosis of the intestinal abstion. There were 32 patients, and
30 of them had intestinal obstructions (22 had kbwdel obstruction and 8 had large
bowel obstruction). The second patient had a mesentyst, while the other had an
adynamic ileus. CT exhibited strong blockage déiacsensitivity (93%), specificity
(100%), and accuracy (94%). On CT, US, and pldimsfi the amount of blockage
was properly predicted in 93%, 70%, and 60% of dhses, respectively. When it

came to identifying the cause of blockage, CT (8&é)passed US (23%) and
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conventional radiography (7%) by a wide margindgtaoncluded that CT is a highly
accurate method in the evaluation of intestinakroiction especially for determining
the level and cause of obstruction and should édegibhnique of choice when clinical

or plain radiographic findings are equivoll.

Macari M et al, conducted a retrospective study on 31 patientssess the
role of CT whirl sign in differentiating the signibifrom cecal volvulus. CT whirl
sign was present in all 31 patients with colonitvutus. The CT whirl sign was not
present in any of the kidney stone patients whceeament NCCT. Fisher's exact test
revealed a highly significant correlation (p=0.0pddetween the position of the
colonic volvulus and the twist's direction (righergsus mid-left) (cecal versus
sigmoid). A total diagnostic accuracy of 96.8% @0Q/was achieved by using the
position of the twist as a predictor of whether ¥oé/ulus was cecal or sigmoid. This
method correctly identified 93.3% of patients witkcal volvulus and 100% of
patients with sigmoid volvulus. Study concludedtttiee location of the mesenteric
twist (CT whirl sign) is a highly accurate findimg discriminating the cecal volvulus

from the sigmoid volvulus. (55)

Chuong AM et al.,conducted a study for assessment of the bowel wall
enhancement in diagnosis of intestinal ischemia eodcluded on the basis of
decreased bowel wall enhancement, that adding ameek CT to contrast-enhanced
CT improved the sensitivity, diagnostic confidenaed interobserver agreement of
the diagnosis of ischemia, which is a complicatimin mechanical small bowel

obstruction. (56)

Kircher MF et al, conducted study to assess the frequency, setsitiv

specificity of diverticulitis on thin section heéit CT. Study found that the most
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frequent signs of diverticulitis were bowel wallakening and fat stranding while the
most specific signs were fascial thickening, fréwidf and inflamed diverticula.
Overall CT interpretation had a sensitivity of 99&ospecificity of 99%, a positive
predictive value of 99%, a negative predictive eatd 99%, and an overall accuracy

of 99%.(57)

Kessner R et gl.conducted a study to assess the CT for non-tracima
abdominal pain. There were 92 women and 82 malesdh group. The two groups
were 48 years of age on average. The primary elidiagnoses were colitis (5.2%),
diverticulitis (10.9%), and appendicitis (17.5%%1.8% of the patients had a normal
CT scan result. Most of the clinical indicators tthveere investigated showed no
discernible difference between the groups. No patiequired to undergo extra scans
to confirm a diagnosis since none of the 174 pttiém the research group's exams
were judged to be technically deficient. The absené oral contrast was not
important in 96.6% of the instances and may hawen beelpful in just 6 of the 174
study group patients (3.4%). Of the 174 patienthéncontrol group, the radiologists
only identified 8 (4.6%) to benefit from oral coamst. Clinical and radiological
diagnoses did not differ significantly between tve groups (study group, P = 0.261,;
control group, P = 0.075). According to researclostrpatients who visit the ED
complaining of acute, nontraumatic abdominal disimotrdo not require oral contrast
to help with the radiographic diagnosis. Therefdhegre will be no impact on the
effectiveness of radiological diagnostic imaginghése patients receive abdominal

CT scanning without oral contrast. (58)

Padidar AM et al, conducted a retrospective study to differentitite

sigmoid diverticulitis from carcinoma on CT scamatiBnts with sigmoid diverticulitis
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had the CT findings more often than those with ean@.001). The specificity,
sensitivity, and positive predictive value of fluat the base of the mesentery for
diverticulitis were 90%, 36%, and 89%, respectivdliie specificity, sensitivity, and
positive predictive value of vascular engorgememren56%, 29%, and 100%,
respectively. According to the data, fluid at tlo®tr of the mesentery and vascular
engorgement are CT features that can help disshdoetween sigmoid diverticulitis

and sigmoid cancer.(59)
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MATERIAL & METHOD

Source of data: Patients presenting with acute abdomen clinicallgpsected of
having non-traumatic bowel emergencies referredthi® Department of Radio-

Diagnosis at the KLE’s Dr. Prabhakar Kore HospftdiRC, Belagavi.

M ethod of collection of data:
Study design: Hospital based cross-sectional study

Sample size: Study comprises of 77 patients.

Sample size formula:
The minimum sample size formula based on prevaleategs

z,2P(1-P)
n= d?

where P is the percentage of prevalence and @ ipdltentage likely difference

in the prevalence.

z, is linked with the level of significance. For 5#&vel of the significance,z

1.96.

Ref:

With P = 56.6% and d = 20% of P = 11.3, the samjze is 75.

Sampling method: Universal sampling

Study duration: 1% January 2021- 31December 2021 (12 months)

Inclusion criteria: Any case of acute abdomen in adult population wiihical

suspicion of emergency bowel pathologies presemtitly symptoms:
I Pain abdomen

ii. Vomiting
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iii. Nausea
iv. Diarrhoea
V. Fever

Vi. Bloating

Exclusion criteria

i.  Pregnant women (contraindication for radiation esxyye).
ii. Paediatric population (<18 years).
iii.  People having history of abdominal trauma.
iv.  People diagnosed with extra-bowel cause of abddrpaia like pain of renal

origin.

Methodology

Using a pre-designed and pre-tested questionndatg was collected in
patients presenting with acute abdomen with clinisaspicion of having non
traumatic bowel emergencies referred for computechography study to the
Department of Radio-Diagnosis at the KLE's Dr. Prakar Kore Hospital & MRC,

Belagavi. Written informed consent was obtainednfal the study participants.

Patients underwent computed tomography scan (128tistiue GE
Revolution) to diagnose the cause of acute abdorS8@andard scan protocol was
followed for all the patients undergoing computednography. All patients were
given intravenous contrast agents. The regiomtdreést from the lower chest till
the inguinal region was scanned four consecutiveedito obtain images in arterial,

porto-venous, venous and in delayed phases.
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Once the computed tomography was done, data doleatas done by
personal interview, physical examination & CT sdaninvestigator. All the data
collected were entered in to MS Excel sheet dathveais tabulated in the form of

tables, charts, and graphs.

Does the study require any investigations or interventions to be conducted on

patients or other humans or animals? If so, please describe briefly:

Yes, computed tomography of patients with acuteoat®h was done. Healthy

humans or animals were not involved in this study.

Has ethical clear ance been obtained from your institution in case of 7.3?

Yes. Clearance obtained from the Institute Ethicam@ittee for Human

Subjects Research of Jawaharlal Nehru Medical @e|lIBelagavi.

Statistical analysis

Since the study is of observational type, the plaanalysis as follows:

For the continuous quantitative variables, mean staddard deviation were
calculated.

Discrete variables were represented by median. ddtegorical data was
expressed in terms of rates, ratios and percentages

Apart from the above, suitable tools like ANOVA regation, regression etc.,
was used according to the need.

Suitable graphs were used to depict the comparison.

For all the tests, the value of p less than 5%B(0nas considered significant.
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RESULTS

This study includes 77 subjects, whose age rarges 18 to 93 years with mean age

of 47.26 + 20.41 years. The following table givéd® tdistribution of subjects

according to different variables.

Table 2: Distribution of subjects according to different variables.

Variables

Sub Category Number of subjects (%)
Mean + SD 47.26 £ 20.41
Age (years)
Median (Min, Max) 46 (18, 93)
Female 27 (35.06%)
Gender
Male

50 (64.94%)

Pain abdomen 75 (97.4%)

Blood in stools

3 (3.9%)
Loose stools 2 (2.6%)
Abdominal distension 1(1.3%)

Bloating 3 (3.9%)

Chief complaints

Diarrhoea 1(1.3%)

Distension 4 (5.19%)
Fever 19 (24.68%)

Vomiting 38 (49.35%)

Nausea

1 (1.3%)
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Constipation 1(1.3%)
Mean + SD 249+15
Duration (days)
Median (Min, Max) 2(1,8)

Acute appendicitis

21 (27.27%)

Acute Gl hemorrhage 4 (5.19%)
Colonic diverticulitis 2 (2.6%)
Diagnosis LBI 2 (2.6%)
LBO 12 (15.58%)
SBI 7 (9.09%)
SBO 29 (37.66%)
Conservative 12 (15.58%)
Management EXP. Laparotomy 47 (61.04%)
LAP. Appendicectomy 18 (23.38%)
Expired 13 (16.88%)
Outcome
Improved 64 (83.12%)

Out of 77 subjects, 50 (64.94%) were males and 35/06%) were females with
gender ratio of 1.85:1. Majority subjects had p@tddomen as chief complaint. Health

condition of 64 (83.12%) subjects improved while(18.88%) subjects expired.
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Figure 3: Graphical representation of subjects according to sex.
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Figure 4: Graphical representation of subjects according to chief complaints.
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Figure5: Graphical representation of subjects according to diagnosis.
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Figure 6: Graphical representation of subjects according to management.
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Figure 7: Graphical representation of subjects according to outcome.
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The following table gives distribution of differewliseases in subjects with acute
appendicitis.

Table 3: Descriptive analysis of radiological featuresin subjectswith acute

appendicitis.
Features Sub Category | Number of subjects (%)
Absent 20 (95.24%)
Pneumoperitoneum
Present 1 (4.76%)
Dilated appendix Present 21 (100%)
Absent 14 (66.67%)
Peri appendiceal collection
Present 7 (33.33%)
Absent 2 (9.52%)
Wall enhancement
Present 19 (90.48%)
Absent 17 (80.95%)
Appendicolith
Present 4 (19.05%)
Absent 2 (9.52%)
Fat stranding
Present 19 (90.48%)
Absent 1 (4.76%)
Lymphadenopathy
Present 20 (95.24%)
Absent 18 (85.71%)
Ascites
Present 3 (14.29%)

Out of 21 subjects with acute appendicitis, 1 (%Ytad pneumoperitoneum, 7
(33.33%) had peri-appendiceal collection, 19 (9%%&ad wall enhancement, 4
(19.05%) had appendicolith, 19 (90.48%) had faarsting, 20 (95.24%) had

lymphadenopathy, 3 (14.29%) had ascites and all%@dad dilated appendix.
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Figure 8: Graphical representation of radiological featuresin subjectswith acute

appendicitis.
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The following table gives the distribution of diféat diseases in subjects with acute

gastrointestinal hemorrhage.

Table 4: Descriptive analysis of radiological featuresin subjects with acute Gl

hemorrhage.
Features Sub Category | Number of subjects (%)
Absent 1 (25%)
Pneumoperitoneum
Present 3 (75%)
Absent 2 (50%)
Pneumatosis Intestinalis
Present 2 (50%)
Absent 2 (50%)
Submucosal Hemorrhage
Present 2 (50%)
Absent 2 (50%)
Wall Enhancement
Present 2 (50%)
Absent 1 (25%)
Fat Stranding
Present 3 (75%)
0
Lymphadenopathy Present 4 (100%)
Ascites Present 4 (100%)

Out of 4 subjects with acute Gl hemorrhage, 3 (7%%) pneumoperitoneum, 2
(50%) had pneumatosis intestinalis, 2 (50%) hadmudosal hemorrhage, 2 (50%)
had wall enhancement, 3 (75%) had fat strandingahdad lymphadenopathy and

ascites.
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Figure 9: Graphical representation of radiological featuresin subjectswith acute

Gl hemorrhage.

The distribution of subjects according to site aiite Gl hemorrhage.

Table5: Distribution of subjects according to site of acute GI hemorrhage.

Site Number of subjects (%)
Ascending Colon 1 (25%)
Jejunum 1 (25%)
Proximal lleum 1 (25%)
Sigmoid Colon 1 (25%)

Out of 4 subjects with acute Gl hemorrhage, 1 (254f)ject had hemorrhage in
ascending colon, 1 (25%) in jejunum, 1 (25%) inxmr@l ileum and 1 (25%) in

sigmoid colon.
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Figure 10: Graphical representation of distribution of site of acute Gl

hemorrhage.

The following table gives the distribution of difést diseases in subjects with colonic

diverticulitis.

Table 6: Descriptive analysis of radiological featuresin subjectswith colonic

diverticulitis.

Features Sub Category Number of subjects (%)
Pneumoperitoneum Present 2 (100%)
Wall Enhancement Present 2 (100%)

Fat Stranding Present 2 (100%)
Lymphadenopathy Present 2 (100%)
Absent 1 (50%)
Ascites
Present 1 (50%)

Out of 2 subjects with colonic diverticulitis, as was observed in 1 (50%) subject.

Pneumoperitoneum, wall enhancement, fat strandimg) lgmphadenopathy were

observed in both (100%) the subjects. The sitasgfage is sigmoid colon.
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Figure 11: Graphical representation of radiological featuresin subjectswith

Colonic diverticulitis.
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The following table gives the distribution of diféat diseases in subjects with LBI.

Table 7: Descriptive analysis of radiological featuresin subjectswith LBI.

Features Sub Category | Number of subjects (%)
Absent 1 (50%)
Pneumoperitoneum
Present 1 (50%)
Wall hypo-enhancement Present 2 (100%)
Target sign Present 2 (100%)
Pneumatosis intestinalis Present 2 (100%)
Absent 1 (50%)
Submucosal hemorrhage
Present 1 (50%)
Fat stranding Present 2 (100%)
Lymphadenopathy Present 2 (100%)
Ascites Present 2 (100%)

Out of 2 subjects with LBI, 1 (50%) subject had mmeperitoneum and submucosal

hemorrhage in ascending colon.

Wall hypo-enhanogntarget sign, pneumatosis

intestinalis, fat stranding, lymphadenopathy argites were observed in both (100%)

the subjects.
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Figure 12: Graphical representation of radiological featuresin subjectswith LBI.

The distribution of subjects according to site BIL

Table 8: Distribution of subjectsaccordingto sitein LBI.

Site Number of subjects (%)
Ascending colon 1 (50%)
Sigmoid Colon 1 (50%)

Out of 2 subjects with LBI, 1 (50%) subject hadhsmia in ascending colon and 1

(50%) in sigmoid colon.
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Figure 13: Graphical representation of distribution of site of LBI.
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The following table gives the distribution of diféat diseases in subjects with LBO.

Table 9: Descriptive analysis of radiological featuresin subjectswith LBO.

Features Sub Category | Number of subjects (%)
Absent 1 (8.33%)
Transition Point
Present 11 (91.67%)
Absent 6 (50%)
Pneumoperitoneum
Present 6 (50%)
Absent 9 (75%)
Target Sign
Present 3 (25%)
Absent 11 (91.67%)
Wall Enhancement
Present 1 (8.33%)
Absent 5 (41.67%)
Fat Stranding
Present 7 (58.33%)
Absent 3 (25%)
Lymphadenopathy
Present 9 (75%)
Absent 5 (41.67%)
Ascites
Present 7 (58.33%)

Out of 12 subjects with LBO, 11 (91.67%) subjectsl lransition point. 2 (16.67%)
had small bowel feces sign, 6(50%) had pneumopeitm, 3 (25%) had target sign,
1 (8.33%) had wall enhancement, 7 (58.33%) hadsteinding, 9 (75%) had

lymphadenopathy and 7 (58.33%) had ascites.
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Figure 14: Graphical representation of radiological featuresin subjectswith LBO.

The distribution of subjects according to site BQ.

Table 10: Distribution of subjects according to sitein LBO.

Site Number of subjects (%)
Ascending colon 2 (16.67%)
Descending Colon 5 (41.67%)

Sigmoid Colon 3 (25%)
Transverse Colon 2 (16.67%)

Out of 12 subjects with LBO, 2 (16.67%) subjectd bhastruction in ascending colon,
5 (41.67%) in descending colon, 3 (25%) in sigmo@on and 2 (16.67%) in

transverse colon.
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Figure 15: Graphical representation of distribution of site of LBO.
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The following table gives the distribution of diféat diseases in subjects with SBI.

Table 11: Descriptive analysis of radiological featuresin subjectswith SBI.

Features Sub Category | Number of subjects (%)
Absent 3 (42.86%)
Pneumoperitoneum
Present 4 (57.14%)
Wall Hypo-enhancement Present 7 (100%)
Absent 1 (14.29%)
Target Sign
Present 6 (85.71%)
Absent 1 (14.29%)
Pneumatosis Intestinalis
Present 6 (85.71%)
Absent 3 (42.86%)
Submucosal Hemorrhage
Present 4 (57.14%)
Absent 6 (85.71%)
Wall Enhancement
Present 1 (14.29%)
Absent 3 (42.86%)
Fat Stranding
Present 4 (57.14%)
Absent 2 (28.57%)
Lymphadenopathy
Present 5 (71.43%)
Absent 2 (28.57%)
Ascites
Present 5 (71.43%)

Out of 7 subjects with SBI, 4 (57.14%) had pneunidpeeum, 6 (85.71%) had target
sign, 6 (85.71%) had pneumatosis intestinalis, Z.1®%) had submucosal
hemorrhage, 1 (14.29%) had wall enhancement, 414%4) had fat stranding, 5
(71.43%) had lymphadenopathy, 5 (71.43%) had aseitel all 7 (100%) had wall

hypo-enhancement.
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Figure 16: Graphical representation of radiological featuresin subjectswith SBI.

The distribution of subjects according to site Bl.S

Table 12: Distribution of subjects according to site of SBI.

Site Number of subjects (%)
lleum 2 (28.57%)
Jejunum 3 (42.86%)

Jejunum & lleum

2 (28.57%)

Out of 7 subjects with SBI, 2 (28.57%) subjects lsatiemia in ileum, 3 (42.86%) in

jejunum and 2 (28.57%) in both jejunum & ileum.
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Figure 17: Graphical representation of distribution of site of SBI.
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The following table gives the distribution of diféat diseases in subjects with SBO.

Table 13: Descriptive analysis of radiological featuresin subjectswith SBO.

Features Sub Category Number of subjects (%)
Absent 3 (10.34%)
Transition Point
Present 26 (89.66%)
Absent 19 (65.52%)
Small Bowel Feces Sign
Present 10 (34.48%)
Absent 23 (79.31%)
Pneumoperitoneum
Present 6 (20.69%)
Absent 26 (89.66%)
Target Sign
Present 3 (10.34%)
Absent 23 (79.31%)
Wall Enhancement
Present 6 (20.69%)
Absent 15 (51.72%)
Fat Stranding
Present 14 (48.28%)
Absent 14 (48.28%)
Lymphadenopathy
Present 15 (51.72%)
Absent 10 (34.48%)
Ascites
Present 19 (65.52%)

Out of 29 subjects with SBO, 26 (89.66%) had tri@msipoint, 10 (34.48%) had
small bowel feces sign, 6 (20.69%) had pneumopweiin, 3 (10.34%) had target
sign, 6 (20.69%) had wall enhancement, 1 (3.45%) dygpendicolith, 14 (48.28%)

had fat stranding, 15 (51.72%) had lymphadenopatity19 (65.52%) had ascites.
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Figure 18: Graphical representation of radiological featuresin subjectswith SBO.

The distribution of subjects according to site B(CS

Table 14: Distribution of subjects according to site of SBO.

Site

Number of subjects (%)

Distal ileum

12 (41.38%)

Distal Jejunum

4 (13.79%)

Mid lleum

6 (20.69%)

Mid Jejunum

1 (3.45%)

Proximal lleum

3 (10.34%)

Terminal lleum

3 (10.34%)
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Out of 29 subjects with SBO, 12 (41.38%) subjeetd bbstruction in distal ileum, 4
(13.79%) in distal jejunum, 6 (20.69%) in mid ileuf (3.45%) in mid jejunum, 3

(10.34%) in proximal ileum and 3 (10.34%) in teralileum.
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Figure 19: Graphical representation of distribution of site of SBO.
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DISCUSSION

Acute abdomen is one of the most common emergemecEsenting to the
casualty in adult population. Imaging is crucial the diagnosis because it helps

to differentiate among the various causes of agbt®minal pain.

Computed tomography (CT) has revolutionized theagament of abdominal
pain by providing swift and effective diagnosis i&dtment of abdominal pathologies
by enabling early therapeutic interventions. CTnséa usually considered as the
investigation of choice for diagnosis of numerousi@ninal pathologies. Early
diagnosis of bowel emergencies with CT can helpdétreasing morbidity and

mortality.

The present cross-sectional study explores theafol@T in 7 most common
non-traumatic bowel emergencies that include acafppendicitis, acute Gl
hemorrhage, colonic diverticulitis, small bowel thstion, small bowel ischemia,

large bowel obstruction and large bowel ischemia.

Sample size in the present study was 77. Otheiestuthve a sample size
ranging from 40-462. For instance, Ha HK et alktacsample size of 84 and PM Rao

et al. conducted his study on 200 patients.

In the present study, the age ranges from 18 tge28s with mean age of
47.26 * 20.41 years. In another studies, patieatragges from 25-90. For example,
in a study conducted by Chuong AM et al., the mage of the patients was 71.2

years.

Page 58



Discussion

In the present study, females constitute 35.06%mefsample size while the
males constitute 64.94%. However, in the study bghito Tsushima et al., females

constitute 40.8% of the cases while the rest 59 2%& males.

In the present study, the most common presentingptant was abdominal
pain (97.4%) and the second most common was vamii#@#9.35%). The other
complaints were fever, abdominal distension, bloodtools, bloating, loose stools,
diarrhoea, nausea and constipation. According & glospective study done by
Durgesh Kumar Saini et al. on 40 patients, 100%patamed of abdominal pain while
vomiting, abdominal distension and constipationeveomplained by 67.5%, 82.5%

and 60% respectively.

According to this study, acute appendicitis, acGte hemorrhage, colonic
diverticulitis, large bowel ischemia, large bowddstruction, small bowel ischemia
and small bowel obstruction had prevalence of Z6,259.19%, 2.6%, 2.6%, 15.58%,

9.09% and 37.66% respectively.

The duration of presenting complaints ranges frorto B days with mean

duration being 2.49 + 1.5 days.

In this study, out of 21 subjects with acute appetis, 1 (4.76%) had
pneumoperitoneum, 7 (33.33%) had peri appendiceldgation, 19 (90.48%) had
wall hyper-enhancement, 4 (19.05%) had appendicoli® (90.48%) had peri-
appendiceal fat stranding, 20 (95.24%) had lymphagathy, 3 (14.29%) had ascites
and all (100%) had dilated appendix. Accordingttalg done by PM Rao et al., out

of 100 patients with acute appendicitis 100% shovdtranding, 6% showed wall
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hyper-enhancement, 44% showed appendicolith, ané 9%howed enlarged

unopacified appendix.

In this study, 4 patients had acute GI hemorrhageof which, 3 (75%) had
pneumoperitoneum, 2 (50%) had pneumatosis intdistira (50%) had submucosal
hemorrhage, 2 (50%) had wall enhancement, 3 (758d)fat stranding and all had
lymphadenopathy and ascites. Out of these 4 sugbjsite of hemorrhage was
jejunum in 1 (25%) subject, proximal ileum in 1 ¢8b subject, ascending colon 1

(25%) subject and sigmoid colon in 1 (25%) subject.

Out of 2 subjects with colonic diverticulitis, ass was observed in 1 (50%)
subject. Both (100%) subjects showed wall hyperaaobment of diverticuli, fat
stranding, lymphadenopathy and pneumoperitoneune gdite of disease in both
subjects was sigmoid colon. In study done by Kirdfi€ et al., out of 114 patients of
colonic diverticulitis, 96% cases had bowel waickening, and 91% cases showed

fat stranding.

In this study, there were 2 subjects with LBI, otitvhich 1 (50%) subject had
pneumoperitoneum and 1 (50%) subject had submudwsabrrhage. Wall hypo-
enhancement, target sign, pneumatosis intestinalisstranding, lymphadenopathy
and ascites were observed in both (100%) subjé&tis.site of ischemia in 1 (50%)

subject was ascending colon and sigmoid colon(B0%) subject.

Out of 12 subjects with LBO, 11 (91.67%) subjectsd hransition Point,
6(50%) had pneumoperitoneum, 3 (25%) had targen, sig (8.33%) had wall
enhancement, 7 (58.33%) had fat stranding, 9 (7B&6) lymphadenopathy and 7

(58.33%) had ascites. Transition point is seerhédescending colon in 4 (36.36%)

Page 60



Discussion

subjects, in sigmoid colon in 3 (27.27%) subjentgransverse colon in 2 (18.18%)
subjects and in ascending colon in 2 (18.18%) sihjé\ study conducted by Tracy
Jaffe et al. showed that site of large bowel olasiba due to intra-luminal contents is

sigmoid colon in 20% cases.

Out of 7 subjects with SBI, 4 (57.14%) had pneuniopeeum, 6 (85.71%)
had target sign, 6 (85.71%) had pneumatosis in@#&j 4 (57.14%) had submucosal
hemorrhage, 4 (57.14%) had fat stranding, 5 (71)48%&d lymphadenopathy, 5
(71.43%) had ascites and all 7 (100%) had wall kgpleancement. The site of
ischemia was jejunum in 3 (42.86%) subjects, ilen (28.57%) subjects and both
ileum and jejunum in 2 (28.57%) subjects. Accordimghe study conducted by Akira
Furukawa et al., wall hypo-enhancement and pneuwsisaitciestinalis were showed by

42% of the cases.

In this study, out of 29 subjects with SBO, 26 @%) had transition point,
10 (34.48%) had small bowel feces sign, 6 (20.69%) pneumoperitoneum, 3
(10.34%) had target sign, 6 (20.69%) had wall enbarent, 14 (48.28%) had fat
stranding, 15 (51.72%) had lymphadenopathy an®2%2%) had ascites. Transition
point was seen in distal ileum in 9 (34.62%) sulgieenid ileum in 6 (23.07%)
subjects, distal jejunum in 4 (15.39%) subjectpxpnal ileum in 3 (11.54%)
subjects, terminal ileum in 3 (11.54%) subjects amd jejunum in 1 (3.85%) subject.
According to Charles P Mullan et al., accuracy @ffGr high-grade SBO is 95% and
sensitivity of 90-94% and specificity is 96%. Inretrospective study conducted by

Modesto Colon et al. on 200 patients, 75% showdnbgaaphic transition zone.
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Out of 77 patients in the present study, 47 (61)04%re taken for
exploratory laparotomy, 18 (23.38%) patients wewkeh for laparoscopic

appendicectomy and 12 (15.58%) were managed caisaly.

Out of 21 patients with acute appendicitis, 18 g were taken for
laparoscopic appendicectomy and 3 patients wereageghconservatively. Out of 29
patients suffering from SBO, 23 were taken for ergiory laparotomy and 6 were
managed conservatively. According to Durgesh Ku®aini et al. out of 40 total
patients, 30 were taken for exploratory laparotomgd 10 were managed
conservatively. All 7 patients of SBI were takem &xploratory laparotomy. Out of
12 patients suffering from LBO, 9 were taken foplexatory laparotomy and 3 were
managed conservatively. Both the patients of LBlrevgéaken for exploratory
laparotomy. Both the patients of colonic divertiislwere also taken for exploratory
laparotomy. All 4 patients of acute GI hemorrhaggenalso managed by exploratory

laparotomy.

Health condition of 64 (83.12%) subjects improveulev13(16.88%) subjects

died.
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CONCLUSION

Sample size in the present study was 77.

The age ranges from 18 to 93 years with mean agé&.ab + 20.41 years.

In the present study, males outnumbered females946¢ vs 35.06%
respectively).

The most common presenting complaint was abdonpiaial (97.4%) and the
second most common was vomiting (49.35%).

The mean duration of the presenting complaints2v48 + 1.5 days.
According to this study, small bowel obstructiordithe highest prevalence
(37.66%).

In this study, out of 21 subjects with acute appetis, 1 (4.76%) had
pneumoperitoneum, 7 (33.33%) had peri appendicdbdation, 19 (90.48%)
had wall hyper-enhancement, 4 (19.05%) had appelittiic19 (90.48%) had
fat stranding, 20 (95.24%) had lymphadenopathy,4320%) had ascites and
all (100%) had dilated appendix.

Out of 21 patients with acute appendicitis, 18 qua were taken for
laparoscopic appendicectomy and 3 patients weragehconservatively.

In this study, 4 patients had acute GI hemorrhageof which, 3 (75%) had
pneumoperitoneum, 2 (50%) had pneumatosis intdistind (50%) had
submucosal hemorrhage, 2 (50%) had wall enhancemBe(if5%) had fat
stranding and all had lymphadenopathy and asdles.of these 4 subjects,
site of hemorrhage was jejunum in 1 (25%) subjectximal ileum in 1 (25%)
subject, ascending colon 1 (25%) subject and sidnoailon in 1 (25%)

subject.
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Conclusion

All 4 patients of acute Gl hemorrhage were manatgd exploratory
laparotomy.

Out of 2 subjects with colonic diverticulitis, a®d was observed in 1 (50%)
subject. Both (100%) subjects showed wall hypermecskment of diverticuli,
fat stranding, lymphadenopathy and pneumoperitonduma site of disease in
both subjects was sigmoid colon.

Both the patients of colonic diverticulitis werekém for exploratory
laparotomy.

In this study, there were 2 subjects with LBI, oftitvhich 1 (50%) subject had
pneumoperitoneum and 1 (50%) subject had submudmsabrrhage. Wall
hypo-enhancement, target sign, pneumatosis inédistinfat stranding,
lymphadenopathy and ascites were observed in B60P4) subjects. The site
of ischemia in 1 (50%) subject was ascending calod sigmoid colon in 1
(50%) subiject.

Both the patients of LBI were taken for exploratagarotomy.

Out of 12 subjects with LBO, 11 (91.67%) subjectsl lransition point, 6
(50%) had pneumoperitoneum, 3 (25%) had target, digi8.33%) had wall
hyper-enhancement, 7 (58.33%) had fat stranding, (/%) had
lymphadenopathy and 7 (58.33%) had ascites. Trangbint was seen in the
descending colon in 4 (36.36%) subjects, in sigmmtbn in 3 (27.27%)
subjects, in transverse colon in 2 (18.18%) subjaod in ascending colon in
2 (18.18%) subjects.

Out of these 12 patients, 9 were taken for expboyaaparotomy and 3 were

managed conservatively.
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Conclusion

Out of 7 subjects with SBI, 4 (57.14%) had pneunmibpeeum, 6 (85.71%)
had target sign, 6 (85.71%) had pneumatosis ined&j 4 (57.14%) had
submucosal hemorrhage, 1 (14.29%) had wall enhagmem (57.14%) had
fat stranding, 5 (71.43%) had lymphadenopathy, 543%) had ascites and
all 7 (100%) had wall hypo-enhancement. The sitisafiemia was jejunum in
3 (42.86%) subjects, ileum in 2 (28.57%) subjeats loth ileum and jejunum
in 2 (28.57%) subjects.

All 7 patients of SBI were taken for exploratorpdaotomy.

In this study, out of 29 subjects with SBO, 26 @%) had transition point,
10 (34.48%) had small bowel feces sign, 6 (20.68&) pneumoperitoneum,
3 (10.34%) had target sign, 6 (20.69%) had wall emgnhancement, 14
(48.28%) had fat stranding, 15 (51.72%) had lymghagpathy and 19
(65.52%) had ascites. Transition point was seatistal ileum in 9 (34.62%)
subjects, mid ileum in 6 (23.07%) subjects, digginum in 4 (15.39%)
subjects, proximal ileum in 3 (11.54%) subjectsnieal ileum in 3 (11.54%)
subjects and mid jejunum in 1 (3.85%) subject.

Out of 29 patients suffering from SBO, 23 were tak®r exploratory
laparotomy and 6 were managed conservatively.

Among all 77 patients with non-traumatic acute abeo, clinical condition of
64 (83.12%) subjects improved with therapeutic rwgations while 13

(16.88%) subjects expired.
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Limitations & Recommendations

LIMITATIONSAND RECOMMENDATIONS

The cross-sectional nature of the study and the single centre sample
recruitment affects the validity of the present study findings and its generalizability.

The use of non-probability sampling technique is also alimitation.

Some other limitations that were encountered in this study included the wide
varieties of pathologies that cause bowel-related pain like inflammatory, ischemic,
neoplastic, and miscellaneous lesions. This variation affected the sample size in each

pathological category.

Further study on a large number of patients may be of value in retrieving
better results with more understanding of the bowel pathologies causing abdominal

pain.
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Summary

SUMMARY

Acute abdominal and pelvic pain is usually non-#ecA diagnosis cannot
always be made from clinical examination findingsl d&aboratory tests, which is why
the radiologist is so important to the patient'secdespite the risk of radiation
exposure, the availability of CT imaging has alterthe methods to evaluate
abdominal emergencies in adults. It is consideedha investigation of choice for
diagnosis of numerous abdominal pathologies. Itrbaslutionized the management
of abdominal pain by providing swift and effectivdiagnosis & treatment of
abdominal pathologies by enabling early surgicéériventions. Early diagnosis of
bowel emergencies with CT can help in decreasingitidy and mortality. A shorter
acquisition time on multi-detector systems of moeeent generations minimises
respiratory artefacts and shortens research tifffesre are several kinds of 2-D and
3-D reconstructions that may be done using higblaéi®n volumetric or isotropic
data. The identification of anatomical structureshsas the mesenteric vasculature,
biliary tract, or urinary tract is possible withowatising the radiation dosage because
of its capacity to simultaneously study a regionhree spatial planes. Administering
IV contrast with non-enhanced CT improves the disgio yield of study, particularly

in lean individuals with little body fat.

The present cross-sectional study was conducté gratients with mean age
of 47.26 + 20.41 years for evaluation of role of @17 common non-traumatic bowel
emergencies that include acute appendicitis, acBte hemorrhage, colonic
diverticulitis, small bowel obstruction, small bdwschemia, large bowel obstruction
and large bowel ischemia. The most common presgmomplaint was abdominal

pain with mean duration of 2.49 + 1.5 days.
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Summary

According to this study, small bowel obstructiordithe highest prevalence
(37.66%) followed by acute appendicitis (27.27%).this study, out of 29 subjects
with SBO, 89.66% had transition point and 34.48% ksanall bowel feces sign.
Transition point was most commonly seen in diskam followed by mid ileum,
distal jejunum, proximal ileum, terminal ileum amgd jejunum. 79.31% patients

were taken for exploratory laparotomy and rest vmagaged conservatively.

In this study, out of 21 subjects with acute apjpetis, 90.48% had peri-
appendiceal fat stranding and wall hyper-enhancén3&n133% had peri-appendiceal
collection, and 19.05% had appendicolith. 85.71%iepts were managed by

laparoscopic appendicectomy and others were maramgesrvatively.

Out of 12 subjects with LBO, 91.67% had transitmint. Most common site
of transition point was in the descending coloifipfeed by sigmoid colon, transverse
colon and ascending colon. 75% patients were téieaxploratory laparotomy and

others were managed conservatively.

Out of 7 subjects with SBI, 100% had wall hypo-emdement, 85.71% had
target sign and pneumatosis intestinalis and 57 Ad&submucosal hemorrhage. The
most common site of ischemia was in jejunum folldvibg ileum and both ileum and

jejunum. All patients were taken for exploratorgdaotomy.

In this study, 4 patients had acute Gl hemorrhage,of which, 75% had
pneumoperitoneum and 50% had pneumatosis intestinahd submucosal
hemorrhage. The site of hemorrhage was jejununximpead ileum, ascending colon

and sigmoid colon. All the patients were manageeiploratory laparotomy.
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Summary

Out of 2 subjects with colonic diverticulitis, 100%ubjects showed wall
hyper-enhancement of diverticuli, fat strandingd gmeumoperitoneum. The site of

disease in both subjects was sigmoid colon. Theagmment was done by explorative

laparotomy.

In this study, there were 2 subjects with LBI, afitwhich 100% subjects
showed wall hypo-enhancement, target sign, pnewisatmtestinalis and 50%
showed pneumoperitoneum. The site of ischemia weasraling colon and sigmoid

colon. Both the patients were managed by exploydégarotomy.
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ANNEXURE | — INFORMED CONSENT

KAHER
JAWAHARLAL NEHRU MEDICAL COLLEGE, BELAGAVI

DEPARTMENT OF RADIO-DIAGNOSIS

TITLE OF THE STUDY: “128 MULTISLICE COMPUTED TOMOGR APHY
EVALUATION OF NON TRAUMATIC BOWEL EMERGENCIES-ONE

YEAR HOSPITAL BASED CROSS SECTIONAL STUDY”

INVESTIGATOR: DR.

GUIDE: DR.

INTRODUCTION AND PURPOSE: The purpose of this study is to determine the
role of computed tomography in detection of pasenith acute abdomen suspected
of non-traumatic bowel emergencies in the studyufaipn. 128 Multislice computed
tomography provides accurate parameters and intaman detection of bowel
pathologies and helps in improving the qualityrebtment towards patients suffering

from it.

PROCEDURE: | request you to kindly participate in the studyled “128
MULTISLICE COMPUTED TOMOGRAPHY EVALUATION OF NON
TRAUMATIC BOWEL EMERGENCIES - ONE YEAR HOSPITAL BAS ED
CROSS SECTIONAL STUDY” at Dr. Prabhakar Kore Hospital and Medical
Research Centre, Belagavi is being conductedi®: Post graduate in
Radio-diagnosis at J.N. Medical College, BelagKaitnataka, under the guidance of

DR. Professor, Dept. of Radio-diagnosis, J. N. Meditallege, Belagavi.

Page 78



Annexures

We request you to participate in this study as gmieligible to be included.
During the study, you will be asked questions rduay your present and past medical
history and you will be required to answer to thestbof your knowledge. You will

also be clinically examined as per the protocolhara

If you agree to participate in the study, pleaseifin the details pertaining to

the study.

BENEFITS: No use of surgical equipments/risk associated iith

COMPLICATIONS: Minimal exposure to radiation. A single exposuraddiation
during CT scan usually does not cause any advffiesstee Some rare events that can

occur are skin reddening, induction of cancer.

ALTERNATIVES: If you are not willing to take part in the studyguy treatment or
any other further investigations you want to undetig future, in KLE Hospital will

not be affected by your decision.

VOLUNTARY PARTICIPATION / WITHDRAWAL:  Taking part in this study is
voluntary. You may choose not to take part in gtigly, or if you decide to take part,
you can later change your mind and withdraw from gtudy. Your decision will not
change the present or future health care or otrerces that you receive. The study
doctor or the sponsor may stop your participatiorthis study. You will tell if any
important new findings that may change your wiltiegs to continue to take part. If
you choose not to take part in the study, you reitleive the standard treatment for

patients with your condition.
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COSTS: NIL (The study is to be conducted on the partictpawho are advised
computed tomography as an investigation by therniafe consultant and the

participants will bear the charges for it.)

Payment for Participation: No incentive will be paid to you for participatimng this

study.

COMPENSATION: In the event that you become injured as a resutilohg part in
this study, treatment whatever available at KLE i@able hospital, Belagavi, will be

offered to you. No reimbursement, compensatiomes medical care is given.

CONFIDENTIALITY: All information collected about you during the cserof the
study will be kept confidential to the extent petted by the law. The code numbers
will identify you in this research record. Informat from this study may be

published but your identity will be kept confidaitin any publication/ presentation.

QUESTION: If you have any enquiries in the future or in caseesearch related

injury iliness, you may contact following persons:

Dr. ROOPA BELLAD

Professor,
Chairman,
J.N. Medical College
Institutional Ethical
Committee for Human

Subjects Research.

Ph. No: 0831-2473777,
Ext. 1529
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CONSENT TO PARTICIPATE IN RESEARCH STUDY:

“I understand that | am participating in the studshich includes computed

tomography of abdomen and pelvis.

I confirm that | have read and understood the metion in the patient
information sheet. Procedure is explained to medeatail along with
information about the advantages and disadvantafigaking part in the
study. | have been given the opportunity to disalssispects of the trial, to

ask questions and hereby consent to participatiding trial outlined above.

| understand that the decision to take part inshigly is completely voluntary
and | am aware that | can choose to withdraw froendtudy at any point of

time.

| consent to the photographing or recording ofghecedure to be performed
including appropriate portions of my body, for nwaj scientific or
educational purposes provided my identity is noeated in the pictures or by

the descriptive texts accompanying them.

| understand that there is no significant risk imed in the test that would be

done in this study.

No guarantee or assurance has been given by aagaieethe results that may

be obtained.

My signature on this form signifies that | havelinigly decided to participate

after understanding the above information”.
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Participant’s Name/ legally authorized represewgati

Signature

Name and signature of witness

Name and signature of interviewer

Date:

Place:
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ANNEXURE [l - PROFORMA

KAHER
JAWAHARLAL NEHRU MEDICAL COLLEGE, BELAGAVI.

DEPARTMENT OF RADIO-DIAGNOSIS

TITLE: “128 MULTISLICE COMPUTED TOMOGRAPHY EVALUATI ON
OF NON-TRAUMATIC BOWEL EMERGENCIES - ONE YEAR HOSPI TAL

BASED CROSS SECTIONAL STUDY”

RESEARCH INVESTIGATOR: DR.

GUIDE: DR.

PROFORMA FOR DATA COLLECTION

DATE OF INTERVIEW: - -

NAME OF THE PATIENT:

SEX: M/F

AGE (IN YEARS)

OP/IP NO

MOBILE NUMBER:

ADDRESS:

CT NUMBER:

Page 83



Annexures

CHIEF COMPLAINTS:

HISTORY OF PRESENTING ILLNESS:

PAST HISTORY:

VITALS:

CLINICAL EXAMINATION:

CARDIOVASCULAR SYSTEM:

RESPIRATORY SYSTEM:

CENTRAL NERVOUS SYSTEM:

PER ABDOMINAL EXAMINATION:

PROVISIONAL DIAGNOSIS:

Duration

CT SCAN ABDOMEN AND PELVIS FINDINGS:

LIVER:

GALL BLADDER:

SPLEEN:
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PANCREAS:

KIDNEYS:

URINARY BLADDER:

SMALL BOWEL:

LARGE BOWEL:

UTERUS/ PROSTATE:

IMPRESSION:
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ANNEXURE [Il - PHOTOGRAPHS

Figure 20: Description and radiological images of @ase of closed loop small

bowel obstruction.

Case 1: A 45 year old male patient presented viittominal pain and vomiting since
3 days. Laboratory investigations were normal. @&ngination showed radial array
of dilated hypo-enhancing small bowel loops on l#fe with the mesenteric vessels
converging to a central point. Mesenteric veinsemditated (yellow arrow). At the

point of strangulation the afferent loop was ditef(blue arrow) and efferent loop was
collapsed (red arrow). The distal small bowel walapsed (green arrows). The

proximal small bowel is dilated (white arrow).
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Figure 21: Description and radiological images of @ase of acute appendicitis.

Case 2: A 33-year old male presented with abdonpaal in the right iliac fossa,
fever and loose stools since 2 days. USG was ingsiwe. CT examination showed
dilated (9.5 mm) fluid filled appendix (red arrow)ith hyperenhancing walls and
peri-appendiceal fat stranding (red cross). CordDa@l reconstruction showed an

appendicolith within the appendix in its proximalrfion (yellow arrow).
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Figure 22: Description and radiological images of @ase of small bowel ischemia.

Case 3: In a 37-year-old male patient who presentttdpain abdomen and vomiting
since 3 days, Nonenhanced axial CT image showedfisant bowel wall thickening
(arrows). Axial contrast-enhanced CT image showedkéned bowel wall with a
target or halo appearance (arrowheads). Mesentstianding and vascular
engorgement were also seen. (c) Coronal contrdstreed CT image shows

thrombus (arrows) in the SMV and portal vein.
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Figure 23: Description and radiological images of @ase of large bowel

obstruction.

Case 4: In a 50-year-old female patient who presemiith pain abdomen since 3
days, contrast enhanced coronal CT image showgd mwel obstruction caused by
a colocolonic intussusception (red arrow showingrisisegment telescoping of

proximal transverse colon into distal transverderto
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Figure 24: Description and radiological images of @ase of large bowel ischemia.

Case 5: A 83-year old male patient presented wiitiominal pain and diarrhoea
tinged with blood since 4 days. Axial and coronahttast enhanced CT images
showed circumferential hypo-enchancing wall thickgrof the large bowel from the

mid transverse to the mid descending colon.
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Figure 25: Description and radiological images of @ase of acute gastrointestinal

hemorrhage.

Case 6: A 86-year old female presented with padomen, fever and blood in stools

since 4 days. CT scan demonstrated an extravasaising from a diverticulum of

the sigmoid (yellow arrow).
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Figure 26: Description and radiological images of @ase of colonic diverticulitis.

Case 7: This 60 year old male patient presente pétn in left iliac fossa and blood
in stools since 3 days. Contrast-enhanced axialn@ige showed multiple air-filled
outpouchings from the sigmoid colon, indicatingediicular disease. There was fat
stranding adjacent to the sigmoid colon (yellowoaty, which indicates an

inflammatory process suggestive of acute coloniertiiculitis.
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ANNEXURE IV - KEY TO MASTERCHART

Annexures

KEY | SEX | CHIEF COMPLAINTS | FEATURES DIAGNOSIS MANAGEMENT OUTCOME
0 Absent Expired
1 Male Pain in abdomen Present Acute appendicitis s@wative Improved
2 | Female Blood in stools Acute Gl hemorrhage Exploratory laparotomy
3 Loose stools Colonic diverticulitis Laparoscopic appendicectomy
4 Abdominal distension Large bowel ischemia
5 Bloating Large bowel obstruction
6 Diarrhea Small bowel ischemia
7 Fever Small bowel obstruction
8 Vomiting
9 Nausea
10 Constipation

Page 97
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ANNEXURE V — MASTERCHART
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