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for the diagnosis of SBO. The presentation of the studied patients 
was delayed compared to the literature and it may be an important 
factor in increasing morbidity and mortality, but this aspect needs 
to be studied further.
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Introduction

Small Bowel Obstruction (SBO) is characterized by complete 
or partial cessation of intestinal transit.1 It is the most common 
surgical disorder of the small intestine,2 so much so that 60-80% 
of all intestinal obstruction is in the small bowel.3 Twenty percent 
of all surgical admissions for acute abdominal pain are due to 
adhesive obstruction of the small bowel.4 Its timely diagnosis and 
appropriate management is critical to preventing complications; 
particularly perforation and ischemia. The traditional basis of 
diagnosis has been the presenting signs and symptoms. This has 
been complemented with a vast array of investigations ranging 
from plain radiography to video capsule endoscopy.5 However, 
many clinicians still largely depend on the clinical picture when 
they diagnose SBO.

The aim of the present study is to determine the relevance of 
presenting signs and symptoms of the small bowel obstruction to 
the final diagnosis and to determine the time period between onset 
of symptoms and presentation to the hospital to see if there was 
any delay in seeking treatment.

Methods

This retrospective case study was undertaken at the Department 
of General Surgery, Riyadh Medical Complex, Riyadh, Saudi 
Arabia, spanning a period of three years from January 2000 to 
December 2003. All patients admitted from the ER with an initial 
working diagnosis of SBO were included in the study. Pediatric 
age group was excluded as were all those patients who had 
peritonitis or other evidence of abdominal sepsis. In the presence 
of suggestive clinical picture, significant dilatation and air fluid 
levels on plain radiographs complemented with contrast enhanced 
CT scan in ambiguous cases were used to diagnose SBO. The 
clinical findings were elicited by the general surgical specialist on 
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Abstract

Objective: The present study aims to determine the diagnostic 
significance of signs and symptoms of Small Bowel Obstruction 
(SBO) and to ascertain if there was any delay in presentation of the 
patients to the hospital.
Methods: This retrospective case study spanning 3 years was 
conducted at Riyadh Medical Complex, Saudi Arabia. All adult 
patients admitted from the ER with a diagnosis of SBO were 
included in the study. The medical records of the patients with 
International Classification of Diseases (ICD) 9 codes 552.8, 560, 
560.8, 560.81 and 560.9 were searched and retrieved.
Results: A total of 195 patients were included in the study out of 
which 174 patients had a definitive diagnosis of SBO. The study 
group was composed of 76.4% males and 71.8% were aged between 
20 years to 60 years. The mean duration of symptoms was 4.8 days, 
ranging from 6 hours to 17 days. The cardinal signs and symptoms 
of obstruction had low sensitivity (Range: 56-75), and specificity 
(Range: 28-61), but relatively high positive predictive value (PPV) 
(Range: 86-93). The morbidity was 13.8% while mortality was 
3.4%.
Conclusion: The cardinal features of SBO are neither specific 
nor sensitive, and though they may have an acceptable PPV, 
the predicted rate of false positive diagnosis is unacceptable. 
Therefore, the clinician may not rely on the clinical picture alone 
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call as per the hospital policy for such cases. However, patients 
with a non organic cause or with a final diagnosis of paralytic ileus 
were excluded.

Initially, the patients were managed conservatively. Deep 
venous thrombosis (DVT) prophylaxis was initiated in all cases, 
while antibiotics were initiated in selected cases where there was 
clinical or hematological evidence of infection or the patient 
underwent surgery. Intravenous fluid requirement was assessed 
by clinical and biochemical parameters of dehydration. After 
initial bolus of 1-1.5 lit of Ringer’s Lactate, further resuscitation 
was carried out according to urine output. Non operative therapy 
included classical drip & suck or undiluted Gastrografin follow 
though. If a patient failed to respond to conservative treatment 
for ≥24 to 36 hours, surgery was then considered. A patient was 
considered to have failed conservative treatment if he/she did not 
pass flatus or faeces along with cessation of vomiting/significant 
decrease of NGT aspiration and/or did not have decreased 
abdominal distention.

ICD 9 codes (International Classification of Diseases Version 
9) 552.8, 560, 560.8, 560.81 and 560.9 were used to search for and 
retrieve the medical records. Demographic information, clinical 
presentation, laboratory and imaging studies were recorded. 
Treatment offered, final diagnosis and outcome were also 
reviewed. The data was tabulated and processed using MS Excel 
2002. Appropriate statistical tests were applied where applicable.

Results

A total of 195 patients were admitted with an initial diagnosis of 
SBO, during the study period. Twenty one were diagnosed to have 
extraintestinal causes for their abdominal symptoms and were 
used as controls, leaving 174 patients with a definitive diagnosis 
of SBO. Among them, 133 (76.4%) patients were males and 41 
(23.6%) females. One hundred and twenty five (71.8%) were aged 
between 20 years to 60 years. Although elderly patients (≥60 
years) were one fifth of the total 33 (18.9%), there were no cases of 
malignant obstruction.

The mean duration of symptoms was 4.8 days, ranging from 6 
hours to 17 days. But more than half 97 (55.8%) patients presented 
within 3 days of the onset of symptoms, while 22 (12.6%) patients 
delayed seeking medical help for more than a week. Abdominal 
pain was the commonest symptom reported by 143 (82.2%) 
patients, followed by vomiting 117 (67.2%) and constipation 111 
(63.8%). However, only 69 (39%) patients had obstipation. For 
these four cardinal features of SBO, sensitivity, specificity, positive 
predictive value (PPV) and negative predictive value (NPV) were 
calculated. (Table 1)

Bowel sounds were exaggerated in 88 (45.4%) patients and 
appeared sluggish in 11 (6.4%) patients, but unexpectedly 75 
(42.9%) patients had normal sounds. Patients reporting previous 
episodes of vague abdominal pain ± constipation were not 
considered to have had an obstructive event. Fifty nine (33.9%) 
patients had documented previous admissions for SBO, and for 
the rest 115 (66.1%) this was the first episode. One hundred and 

thirty five (77.6%) patients had previous abdominal surgery. 
Table 1: Sensitivity, Specificity, PPV and NPV of Signs and 
Symptoms of Small Bowel Obstruction. 

Symptoms Sensitivity Specificity PPV* NPV**

Pain 75.9 47.6 92.3 19.2

Vomiting 62.6 61.9 93.2 16.7

Constipation 56.3 38 88.2 9.5

Distention 74.1 47.6 92.8 19.6

B.S. Change*** 56.9 28.6 86.8 16.7

*Positive Predictive Value  **Negative Predictive Value  *** Hyperactive or 
sluggish Bowel Sounds(B.S)  Note: Chi Square test has been used

Table 2:  Nature of Preceding Abdominal Surgery. (n=135)

Surgery No. of patients Percentage

Small Bowel 43 31.9%

Appendectomy 31 22.9%

Colorectal 21 15.6%

Gynecological 18 13.3%

Hernia Repair 12 8.9%

Cholecystectomy 10 7.4%

One hundred and seventeen patients (67.2%) had a normal 
leucocyte count (4-11000 /ml), while 57 (32.8%) had an elevated 
count. Plain radiology was the primary imaging modality used. 
Significant air fluid levels were seen in 168 (96.6%) patients. One 
hundred and forty nine (88.7%) of these 168 patients had dilated 
loops of small intestine only. While 16 patients had colonic dilata-
tion as well as small bowel dilatation. These patients underwent 
full colonoscopy and were found to have a normal colon. In the 
remaining 19 patients, it was difficult to determine unequivocally 
the level of intestine dilated but demonstrated significant air fluid 
levels. Contrast enhanced CT was ordered in 7 patients in whom 
no previous surgery or external hernias were found. Two were di-
agnosed with caecal volvulus and 5 had ileocaecal tuberculosis as 
diagnosed by CT findings.

One hundred and one (58%) of the patients resolved with non-
operative therapy. Following the failure of conservative therapy 
73 (42%) patients required surgery, (Table 3). Among them, 23 
patients had previous abdominal surgery. Four of these patients 
had iatrogenic bowel injuries which were repaired per-operatively, 
but only one went on to develop enterocutaneous fistulas.

Significant morbidity was seen in 24 (13.8%) patients. Seven 
patients developed wound infection requiring drainage of pus 
and antibiotics. Atelectasis and/or pneumonia were seen in 6 
patients. Two patients developed symptomatic intraabdominal 
collection, 5 patients had enterocutaneous fistulae while 4 
patients had symptomatic deep venous thrombosis (DVT). Six 
patients expired due to various causes which included DVT and 
pulmonary embolism (PE),1 Gastrointestinal (GI) fistulas/sepsis,3 
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The common causes of SBO are adhesions, obstructed hernias, 
volvulus not due to adhesions, intussusseption, carcinoma and 
others.7 Some rare causes have also been reported which include 
Schistosomiasis,15 torsion of appendix epiploicae,16 pregnancy,17 
ileosigmoid knotting,18 Meckel’s diverticulum enterolith,19 or 
even an intramural hematoma due to anticoagulant therapy.20 In 
the current series, we also found adhesions and hernias to be the 
most common causes of SBO. However, no cases of malignant 
obstruction were encountered. This may be due to the fact that 
in our area, patients with malignancy are treated in specialized 
oncology centers. This is considered a limitation of the current 
study that a significant subset of patients is not included. Another 
limitation may be that it is a retrospective study. Additionally, a 
longer study period would have given more robust results.

The morbidity rate of 13.8% in the current series was a bit on 
the higher side. The time from onset of symptoms and admission 
to the hospital has been found to vary from 3 hours to 3 days in 
one study.17 A treatment delay of more than 24 hours is a reported 
risk factor for increasing mortality and complication rate.21 In this 
series, the patients seem to have delayed seeking medical help with 
a mean interval of 4.8 days; the maximum being 17 days. One 
fifth of the patients delayed seeking help for more than a week. 
We believe that the most common reasons for the delay may be 
logistic and eligibility problems, followed by misdiagnosis by 
primary physicians. This delay between the first complaints of 
the patient and the final treatment may be an important cause 
of morbidity and mortality.2 However, there is need for further 
studies conducted in our local setting dealing with the effect of 
delay in presentation on the outcome of SBO.

Conclusion

The cardinal features of SBO are neither very specific, nor sensitive 
for the diagnosis, though they may have an acceptable PPV, the 
predicted rate false positive diagnoses is unacceptable. Hence 
generally, the clinician may not rely on the clinical picture alone for 
the diagnosis of SBO. We found our patients presenting after a long 
delay, which has been postulated by some authors to be a factor in 
increasing morbidity and mortality. Further studies, however are 
required to determine the effect of delay on the outcome of SBO.
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and hospital acquired pneumonia.2 
Table 3: Treatment Offered to the Patients. (n=174)

Treatment No. of Patients Percentage

Total Conservative 101 58%

Total Operative 73 42%

    External Hernias*

         Inguinal 21 28.7%

         Incisional 9 12.3%

         PUH** 7 9.5%

         Epigastric 6 8.2%

         Femoral 1 1.4%

     Total External Hernia 44 60.2%

     Adhesiolysis 19 26%

     Tuberculosis 6 8.2%

     Ceacal Volvulus 3 4.1%

     Ileosigmoid Knotting 1 1.4%

* Rest of the percentages out of 73 operated cases   ** Paraumbilical Hernia

Discussion

Intestinal obstruction is a very common presentation in the ER, 
accounting for a large proportion of emergency surgical admissions.6 
The complication of perforation and vascular compromise are 
potentially fatal if not diagnosed and treated early.7 By and large 
SBO presents with a well-recognized clinical picture comprising 
characteristic signs and symptoms, even though sometimes, the 
clinical examination may be rendered difficult under certain 
conditions like obesity or pregnancy.7 But are they really as helpful 
as they have been considered to be in reaching a diagnosis? This is 
the question that needs to be examined.

Traditionally, SBO is said to present with four cardinal 
features: abdominal pain, vomiting, abdominal distention and 
absolute constipation.8,9 However, it has been noted that patients 
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is imperative that adjuncts like contrast radiography and even CT 
scan may be used to enhance the diagnostic yield.
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