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Results:From 261 patients suspected BO,119 (45.6%) were male and
142 (54.4%) female, with mean age score 56.3+17.7, 132 (50.8%)
were presented as abdominaldistension , follow by 129 (49.6%)
abdominal pain, 69 (26.5%) as vomiting , 61 (23.4%) as constipation,
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radiography is suitable technique in the emergency cases and follow up
tool after operation , however CT scan is the more accurate technique.
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Introduction:-

Bowel obstruction (BO) describes as "failure of passage of intestinal contents",(1)it's common surgical
emergencyand a major cause of morbidity which requires a correct diagnosis and rapid management .(2)It could be
mechanical or paralytic in origin, it is classified in to two types; large and small intestinal obstruction where 60-
80% of the cases had small bowel which is mechanical in nature in the majority of the cases. (3, 4)

A multidisciplinary approach includes; familiarity of pathophysiology, clinical skills and the accurate imaging of
choice are needed to reach the correct diagnosis, (5)majority of bowel obstruction cases diagnosed based on plain
radiography and it has been the initial diagnostic test since it characterized by fast accessibility, easily to perform
and low priced more over it has specific key features of BO. Although plain X-ray is the initial test, CT scan is the
gold standard in diagnosing BO and added the advantage of detectthe site and the cause of obstruction. Since
imaging has a crucial role in management plan, the purpose of the study is to compare the reliability between
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abdominal plain radiography and CT for detection thesuspected cases clinically with obstruction, and to evaluate
optimal radiological modality or identifying new criteria for early assessment, hence allow fast intervention. (
1,3,4,5,6).

Material and Methods:-

A retrospective study including 261patients suspected SBO who underwent CT scan and abdominal x-ray in king
Abdulaziz University hospital. Comparing CT scan and abdominal x-ray with a maximum time of 72 hours between
each one for the accuracy of diagnosis. We reviewed the electronic files from hospital medical record. Data sheet
items included personal data (age, gender, MRN), X-ray imagine had been reviewed for detection of 3 specific signs
for each radiograph which were; air fluid number, paucity of gases and diameter of the largest bowel, where
diameters guided by 3/6/9 rule. Each CT scan reviewed and confirmed by reports with focusing on: contrast
administration route, the presence of obstruction, its sites and complications if present. The most important question
was if there is an obstruction by CT, all specific signs of both CT and radiograph were taken. If the CT was non-
diagnostic for intestinal obstruction,only x ray specific signs were recorded.

Result:-

This study included 261 patients suspected SBO, of which 119 (45.6%) were male and 142 (54.4%) female, with
mean age score 56.3+17.7. (Table 1)

Table 1:-Demographic data.

Variables | N | %
Gender
Male 119 45.6
Female 142 54.4
Variables Mean + SD Rang (min-max)
Age 56.3 + (17-90)

The clinical presentation and radiology findings ,132 (50.8%) were presented as abdominaldistension , follow by
129 (49.6%) abdominal pain, 69 (26.5%) as vomiting , 61 (23.4%) as constipation, 45 (17.3%)as intestinal
obstruction , and 11(4.2%) as diarrhea ,from the total number 78 (29.9%) cases reported as positive intestinal
obstruction by CT , where 154 (59.4%) cases reported as suspected intestinal obstruction by x-ray (Table 2)

Table 2:-Type of presentation:

Variables | N | %
Type
Abdominal pain 129 49.6
Abdominal distension 132 50.8
Vomiting 69 26.5
Diarrhea 11 4.2
Constipation 61 234
Fever 2 0.8
CT findings (intestinal obstruction on CT)
Negative 182 69.7
Positive 78 29.9
X-ray performing ( there is x-ray for this patient or not)

No 106 40.6

Yes 154 59.4

CT findings includes, 71 (27.2%) cases received oral cont, while 67 (257%) received 1V contrast, and only 11(3.4%)
cases received rectal. More than third (29 patients 37.2 %) reported Ilium as the site of obstruction, followed by
Jejunum (21 patients -26.9%) and colon (21 patients-26.9%), also more than third (28 patients -35.9%) reported
mechanical obstruction as the main cause and on the other hand 70 patients (89.9%) cases reported no complication.
(Table 3).
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Table 3:- CT findings.

Variables N %
Oral contrast
No 7 2.7
Yes 71 27.2
IV contrast
No 11 4.2
Yes 67 25.7
Rectal contrast
No 67 25.7
Yes 11 3.4
Site of obstruction
Jejunum 21 26.9
Ilium 29 37.2
COLON 21 26.9
Jejunum, Ilium 2 2.6
Jejunum , colon 1 1.3
Ilium, colon 2 2.6
All 2 2.6
Cause of obstruction
Neoplasm 21 26.9
Inflammation 5 6.4
Mechanical 28 35.9
Idiopathic 24 30.8
Complication due to obstruction
No 70 89.9
Ischemia 2 2.5
Perforation 6 7.6

The x-ray findings showed the mean score of diameters was 4.9+1.7 rang (2.4-10.0) where 44.8% of the cases
reported diameters measurement between 4.0-6.0 , the median score of air/fluid levels was 4 (0-6) where 19
(28.4%) cases reported air fluid level between 5.0-9.0and 10 (13.9%) between 3.0-4.0 . More than two third of the
patients (107 cases -69 %) reported no paucity bowel gases followed by 25 patients (16.1%) cases in all over the

abdomen. (Table 4).
Table 4:-X-ray findings.

Variables N (67) %
Paucity

No 42 61.0

RUQ 3 5.0

RS 4 6.0

MS 1 15

LS 1 15

RLQ 1 15

LLQ 2 3.0
All over 12 16.0
RUQ, MS, RLQ 2 3.0
RLQMLQ,LLQ 1 15

Diameters
2.5-3.9 20 29.9
4.0-4.9 15 22.4
5.0-5.9 15 22.4
6.0-6.9 9 13.4
7.0-10.0 8 11.9
Mean £SD 49+1.7
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Rang (min-mx) 2.4-10
Air/fluid
<2.0 29 43.3
3.0-4.0 10 14.9
5.0-9.0 19 28.4
10.0-14.0 9 13.4
Median 4
Quartile (25-75) (0-6)

The results showed significant difference between CT findings and x-ray findings , where from the 154 cases
suspected by obstruction 68(44.1%) cases were positive in CT , while from the 106 cases negative in x-ray 10 cases
were positive in CT (p<0.0001) . (Table 5)

Table 5:- Comparing between CT scan and X-ray findings:

Variables CT findings P value
Positive Negative
X-ray Yes 68 (87.0%) 86 (47.3%) 0.0001*
No 10 (13.0%) 96 (52.7%)
Discussion:-

Bowel obstruction:-
Bowel obstruction is a critical clinical condition and responsible of 20% of surgical intervention due to acute
abdominal condition. (4)

The current study results showed that the most common symptoms was abdominal pain , abdomen distension and
constipation , this consistent with the results of previous study , ( 1,4,7)The diagnosis of BO is a real challenging
where it has variety in symptoms and signs regarding the nature of presentation (acute or subacute) , complete
obstruction or partial , and if it is simple or there is complication such as strangulation or perforation. (3,5)

Radiology modalities:-

During last twenty years , there was a huge development in radiological techniques used to diagnose BO , where the
most important step is to choose the most suitable method to detect the medical condition and provide the correct
diagnosis, (3,5) The current study focused on comparing between abdominal plain radiography and CT for detection
BO, where from 260 patients suspected patients with BO, only 68 patients diagnosed with BO and confirmed by CT
& abdominal plain radiography , 86 cases were suspected by radiograph and negative in CT, while 10 cases showed
normal finding in radiograph but they were diagnosed as BO by CT , similar results were found in others studies
where the authors reported that CT scan comparing with has higher sensitivity (93%) , specify (100%) &accuracy (
93%)while plain abdominal radiography could misdiagnosis 20% of the cases.(1,2,3,4)

Abdominal plain radiography:-

Plain abdominal radiography was the first radiology technique used with physical examination to diagnose BO
since 1920, (5) with reliability level between 46-86 % , (1,5,6) this disparity in reliability between studies was due
to several factors such as study design, picking participants , use of the term “non-specific bowel gas pattern,”,
involved patients with recent abdomen surgery,(6)the result of current study consistent with previous study where
44% of the cases were diagnose by plain abdominal radiography.

Several studies conduct to evaluate theuse of plain abdominal radiography asdiagnostic tool of BO. These studies
demonstrated the use of plain abdominal radiography as the primary evaluation tool in detecting BO among
suspicion cases presented to ER ,(1,6,8)where the advantages of this technique are :lower cost, availability , easy
access, high sensitivity in detecting high grade obstruction and the ability of using it to follow the progress after
surgical intervention. (1,4,6,9,10),The main signs of BO in on abdominal radiographs were " distended small
bowelloops of greater than 3 cm, paucity of air in the large bowel, collapsed colon, differential air-fluid levels, and
thickened bowel wall",(1,5), the results of the current study agreed with previous study where more than tow third
showed dilated more than 3 cm , more than half showed air fluid level longer than 2.5 cm and all 67 suspected cases
with BO and performedplain abdominal radiography showed paucity abdomen ,
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On the other hand several studies reported that performed plain abdominal is confusing & uncertain in detecting BO
(5) where a few limitations were recorded on this tool: unable to detect cause unless in inguinal hernias, and
gallstone ileus (5,11), the imagine could be normal in early obstruction and in low grade obstruction, (1,4,12) these
limitations made researchers emphasize on the need to perform CT scan in the cases of high suspicion of BO even
with negativeradiography imagine. (1)

Computed tomography (CT):-

In1979 CT scan was invention , since then it became one of the important radiology technique in diagnosis of
BO.(5)CT scan could be categorized toroutine abdominal CT, CT enteroclysis (CTEc), and CT enterography (CTE).
(6), Routine abdominal CT is the most commonmethod using in diagnosis of BO because it is fast and could be run
without oral contrast where "the retained intraluminal fluid serves as a natural negative contrast agent“this mean it
could be used with patients suffered from nausea and vomiting without fearing from contrast's aspiration . (3,6)
however in the cases of partial obstruction oral contrast need to be given and in low grade partial obstruction CTE is
preferred more than routine CT because it is provide better evaluation to BO . (3,6,13)

There are five major questions in BO cases where CT provide doctors with the answer of them which make it a
valuable tool in diagnosis of BO: (Is there an obstruction in the bowel?, Where is the transition point (TP)?What is
the cause?, What is the severity degree ?,1s it simple or complicated?). (2,4)

Bowel obstruction diagnosed by CT when "the small bowel is dilated to a caliber of more than 2.5 cm with a distinct
point of transition and normal caliber bowel beyond™. (5,14)

Regarding the question of transition point (TP) , it is look like a beak and specified by "identifying a caliber
change between the dilated proximal and collapsed distal small bowel loops".(4,5,11,15)

Concerning the question of the cause of obstruction , The main causes of BO in this study were mechanical,
neoplasm, and idiopathic , where the evaluation of transition point is essential to identify the real cause , (3)similar
results were found in India study the main cause were Intestinal adhesion and tumor (1269), and in Pakistan study
were adhesions 29 (40%), neoplasm 12 (17 %) and hernias 7 (10%). (2970), where adhesions reported mostly in
patients with history of previous abdomen surgery and it responsible of 60-80% from small BO cases. (1,16)

Determination of severity degree of BO either it is complete or partial rely on 3 factors: " distal collapse, proximal
bowel dilatation, and the transit of contrast”, (4)If the oral contrast material pass through TP to the collapsed distal
bowel this mean partial obstruction, if there was minimal contrast in the distal loops this mean high grade, while if
there was adequate contrast flows across the transition point this mean low grade. (2,3,17)

In the case of simple BO the blood flow continue in order, (4)on the other hand there are several serious
complications of BO(perforation, ischemia, closed loop obstruction and Strangulation) threaten life in the case of
delay diagnosis, (1,3,4), in the current study only 8 cases reported complication 2 as ischemia and 6 as perforation .
Each of this complication has different presentation in CT image which helped in diagnosing and differentiate
between these medical condition, CT signs of strangulations are" poor or no contrast enhancement of bowel walls ,
target sign , mesenteric vasculature engorgement, and mesenteric congestion ", (5,18)while in closed-loop
obstruction the signs are " distended bowel with radial mesenteric vessels with medial conversion ", in ischemia
cases CT signs are "thickened intestinal walls and poor flow of contrast material into a section of bowel “,(1)and in
necrosis and perforation, the main signs are " pneumatosis intestinalis, free intraperitoneal air, and mesenteric fat
stranding ". (1)

However as all other radiology modalities there are few limitations of CT scan , (3,5)superficial lesions cannot
precisely be seen, which make the diagnosis of low-grade or sub-acute obstructions difficult and need to be
combine with contrast study particularenteroclysis(5,19).Also the high dose of radiation is consider a big limitation
in using CT scan specially between children, pregnant women and patients inflammatory bowel diseases (IBD) who
need for recurrent imaging examination , however the new generation of multidetector CT (MDCT) scan combining
with pediatric protocols showed significant influence in decreasing the radiation dose.(19,20,21,22,23)All of these
limitations led the researcher to emphasize on the fact that CT scan is not a first line method to diagnose BO and it
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should use only in equivocal cases where there is no previous history of surgery or hernias and there is a high
suspicion of complication. (1,3)

Conclusion:-

The early precise diagnosis of bowel obstruction helps in decreasing the morbidity and mortality rate. There are
many radiology modalities help in the diagnosis where each modality has advantages and limitations . Plain
abdomen radiography is suitable technique in the emergency cases and following after operation , however CT scan
is the more accurate technique . Further studies need to be conducted to compare between these two technique and
other modalities to provide more information to help doctors and radiologist in choosing the appropriate technique
regarding the situation.
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