
 

CURRENT CONCEPTS IN IMAGING OF SMALL 

BOWEL OBSTRUCTION 
 
 

 

 

Essay 
SUBMITTED FOR THE PARTIAL FULFILLMENT 

OF THE MASTER DEGREE IN 

RADIODIAGNOSIS 
 

 

 

 

By 
MAHMOUD ABD EL-KADER MOHAMED AWED 

M.B.B.CH. 
 

 

 

 

Supervised By 

PROF. DR. SAHAR NAIM MOHAMED SALEM 
PROFESSOR OF RADIODIAGNOSIS 

FACULTY OF MEDICINE 
AIN SHAMS UNIVERSITY 

 

 

 

 

DR. AMAL AMIN ABU EL-MAATY 
LECTURER OF RADIODIAGNOSIS 

FACULTY OF MEDICINE 
AIN SHAMS UNIVERSITY 

 

 

 

FACULTY OF MEDICINE 
AIN SHAMS UNIVERSITY 

 
2011 



                                   
 

  

 

 

 

 

  

 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

 
 

 

 
 
 

قَالُوا سبُحَْانَكَ لاَ (
عِلْمَ لَنَا إِلاَّ مَا 
تَ عَلَّمْتَنَا إِنَّكَ أَن

  )الْعَلِيمُ الْحَكِيمُ 
صدق الله 

 العظيم

بسم الله 

الرحمن 

 الرحيم



 

 

 
 

Acknowledgment 

First and foremost, my deep gratefulness and indebtedness is to 

Allah, the Most Gracious and the Most Merciful. 

I wish to express my deep gratitude and respect to Prof. Dr. 

Sahar Naim Mohamed Salem, the professor of radio-diagnosis, 

faculty of medicine, Ain Shams University, for her patience, profound 

suggestion, valuable advices, continuous encouragement and judicious 

guidance. 

I would like to express my great thanks to Dr. Amal Amin Abu 

El-Maaty, lecturer of radio-diagnosis, faculty of medicine, Ain Shams 

University, for her sincere advice and kind support all through this 

study. 

I would also like to thank, all those extended to me a helping 

hand for this work. 

Lastly and not least, I send my deepest love to my parents, my 

family, for there care and ever-lasting support.  



  List of contents 

 I 

List of contents 
 

Item Page 
  

Introduction and aim of the work 1 

Anatomy of small intestine 4 

Pathology of small bowel obstruction 12 

Technique of small bowel imaging 31 

Imaging findings of small bowel obstruction 49 

Illustrative cases 85 

Summary and conclusion 94 

References 96 

Arabic summary  

 

 

 

 

 

 

 

 

 
 



  List of abbreviations 

 II 

 
 

List of abbreviations 
 

2D Two Dimensional 

3D Three Dimensional 

AIDS Aquired Immune Deficiency Syndrome 

CD Crohn’s Disease 

CT Computed Tomography 

FOV Field Of Vision 

GIT Gastro Intestinal Tract 

GISTs Gastro Intestinal Stromal Tumours 

HU Hounsfield Unit 

MDCT Multi-Detector Computed Tomography 

MHZ Mega Hertz 

MRE Magnetic Resonance Enteroclysis 

MRI Magnetic Resonance Imaging 

MSCT Multi-Slice Computed Tomography 

PID Pelvic Inflammatory Disease 

SBO Small Bowel Obstruction 

SMA Superior Mesenteric Artery 

TCA Tri Cyclic Antidepressant 

TE Time of Echo 

TR Time of Repeatition 

US Ultra Sonography 

Z-axis Longitudinal axis of acquisition 
 
 
 
 
 
 
 
 
 



  List of tables 

 III 

 
 

List of tables 
 

Table  Page 
   
Table (1): Differentiating small and large 

bowel in abdominal plain film 8 

Table (2): Differences between jejunum 

and ileum 9 

Table (3): Etiology of mechanical small 

intestinal obstruction in adults 13 

Table (4): Factors enhance radiation injury 20 

Table (5): Classification of ileus from the 

etiological point of view 28 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  List of figures 

 IV 

List of figures 
 

Figure  Page 
   

1 Loop of small intestine and fan-like 

mesentery 4 

2 The pancreato-duodeno-biliary relationship 5 

3 The entire duodeno-biliary relationship 5 

4 The small intestine in relation to the stomach 

and a part of the large intestine 6 

5 Normal small bowel loops appearance in 

water-soluble follow-through study 7 

6 Normal appearance of small bowel in 

enteroclysis study 8 

7 (A&B) Transverse CT images of normal anatomy 

and relations of the duodenal bulb 9 

8 (A&B) Transverse CT images of normal anatomy 

and relations of 2nd and 3rd parts of the 

duodenum 10 

9 (A&B) Transverse CT images of normal anatomy of 

jejunal and ileal loops 10 

10 (A&B) Transverse CT images of normal CT 

appearance of the mesentery of jejunum and 

ileum 10 

11 Coronal CT image by use of multi-planar 

reformat 11 

12 (A&B) Transverse CT images of normal anatomy of 

terminal ileum and ileocecal junction 11 

13 Strictures in Crohn’s disease 15 

14 Small intestinal adenocarcinoma 17 

15 Intussusception 17 

16 Radiation stricture 20 



  List of figures 

 V 

17 Volvulus around intestinal band 24 

18 Gallstone ileus with perforation and abscess 

formation 26 

19 Strangulated inguinal hernia 30 

20 Ischemia of the small bowel 30 

21 (A&B) Enteroclysis and Bilbao Dotter tube 34 

22 Spiral CT machine 35 

23 (A-C) Coronal reconstructions of different contrast 

agents for CT enterography 36 

24 (A&B) The combination of submillimeter slices and 

volume acquisition provides the option for 

multiplanar reconstructions 37 

25 (A&B) Coronal and axial reformatted images from a 

CT enteroclysis examination performed on a 

64-channel CT system with isotropic spatial 

resolution 39 

26 (A&B) Coronal reformation of CT enteroclysis 

images 41 

27 Coronal reformation of CT enteroclysis 

image obtained with water as enteral contrast 

agent 42 

28 (A&B) Active inflammatory stenotic and fibro-

stenotic subtypes of Crohn's 43 

29 Sagittal reformation of CT enteroclysis 

image obtained with positive enteral contrast 

material 43 

30 (A&B) Coronal true FISP images 46 

31 (A&B) Coronal true FISP images 46 

32 (A&B) Coronal true FISP images 47 

33 (A&B) Axial true FISP images 47 



  List of figures 

 VI 

34 Normal gasless small bowel 49 

35 The haustral pattern of the air-filled large 

bowel 50 

36 Moderately dilated air-filled small bowel 50 

37 Abnormal; but non-specific gas pattern 50 

38 Plain abdominal radiograph shows multiple 

air-fluid levels 51 

39 Upright abdominal radiograph shows air-

fluid levels and multiple fluid-filled loops of 

distal small bowel 51 

40 Sonographic image shows distended ileal 

loops with liquid content and thin walls 52 

41 Sonographic image shows ileal obstruction 

secondary to Crohn's disease 53 

42 A sonogram of the right iliac fossa in a 2-

year-old child with intussusception 53 

43 A sonogram 61-year-old male shows a 

complex mass 54 

44 A sonographic image of a young child shows 

a FB in the cecum 54 

45 Plain X-ray of the abdomen revealed a coin 

at the site of the cecum 54 

46 Sonographic image shows both free fluid in 

the peritoneal cavity 55 

47 (A&B) In-utero sonographic image of fetus shows 

SBO due to jejunal atresia 55 

48 Enteroclysis done following overnight long 

tube decompression 56 

49 (A&B) Enteroclysis radiography and further 

infusion of methylcellulose 57 

50 Enteroclysis done after 4 days of long-tube 

decompression 57 

51 An upper GI barium study in a 32-year-old 

man 58 



  List of figures 

 VII 

52 An upper GI barium study performed 

through a nasogastric tube 58 

53 An upper GI barium series performed via a 

nasogastric tube in a 69-year-old woman 59 

54 Upper GI barium study in a patient with 

features of intermittent small-bowel 

obstruction 59 

55 Adhesions following laparotomy 60 

56 Simple complete small bowel obstruction 

caused by adhesions 60 

57 Adhesive small bowel obstruction 61 

58 Coronal reformatted CT image shows dilated 

small-bowel loops with a transition point 61 

59 (A-D) Inguinal hernia 62 

60 (A&B) Incarcerated umbilical hernia 62 

61 CT coronal reformation shows the 

incarcerated small-bowel loop (arrow) in the 

right groin 63 

62 (A-C) Hernia through the foramen of winslow 63 

63 (A&B) Right paraduodenal hernia 64 

64 (A&B) Small bowel volvulus secondary to intestinal 

malrotation 64 

65 Coronal CT scan shows small-bowel 

dilatation leading to an inflammatory mass 

involving the cecum 65 

66 (A&B) Duodenal obstruction caused by intramural 

and paraduodendal hematoma 65 

67 Small bowel obstruction secondary to 

intramural hematoma of the jejunum 66 

68 (A&B) Small bowel obstruction secondary to 

Crohn’s disease 67 

69 SBO due to acute radiation-induced enteritis 69 



  List of figures 

 VIII 

70 SBO due to acute radiation-induced enteritis 69 

71 (A&B) Small bowel obstruction secondary to 

ileocecal tuberculosis 69 

72 (A-C) Axial CT scans obtained in a 44-year-old 

man with entero-enteric intussusception 70 

73 (A&B) Small bowel obstruction caused by ileo-colic 

intussusception 71 

74 Colo-colic intussusception with a neoplastic 

lead point 71 

75 (A-D) Gallstone ileus 72 

76 Small bowel obstruction secondary to 

intestinal lymphoma 73 

77 (A&B) Mechanical bowel obstruction caused by 

tumors disseminated in the peritoneal cavity 75 

78 (A&B) Closed loop obstruction in a patient with 

intestinal torsion 76 

79 Small bowel ischemia in a patient with a 

right paraduodenal hernia 77 

80 Strangulation in a patient with adhesive 

obstruction complicated by volvulus 77 

81 Strangulation in a patient with bowel 

ischemia caused by a mesenteric volvulus 77 

82 Simple bowel obstruction 77 

83 (A&B) Strangulation in a patient with adhesive 

obstruction 78 

84 Small-bowel phytobezoar in 69-year-old 

man 78 

85 (A&B) Sagittal and coronal HASTE MR image 

shows dilated small bowel 79 

86 (A-C) Small bowel obstruction 80 

87 (A-C) A 80-year-old man with smallbowel 

obstruction secondary to adenocarcinoma of 

large bowel 81 



  List of figures 

 IX 

88 (A&B) Low-grade partial SBO in a 45-year-old man 

and high-grade partial SBO in a 33-year-old 

man with Crohn's disease 82 

89 (A&B) Coronal 3D gradient echo images with fat 

suppression 82 

90 (A-C) Axial T2, Coronal T2 and Sgittal T1 

weighted MR images of fetal SBO 83 

91 (A-C) A 58-year-old woman with post-operative 

adhesional SBO 85 

92 (A-D) A 45-year-old woman with SBO secondary 

to adhesions 86 

93 (A-C) A 58-year-old woman with SBO secondary 

to adhesions 87 

94 (A-D) A 66-year-old woman with SBO due to 

bowel ischemia 88 

95 (A&B) A 49-year-old man with incarcerated 

abdominal hernia 89 

96 (A&B) A 64-year-old man with SBO secondary to 

incarcerated right inguinal hernia 90 

97 A 57-year-old woman with small-bowel 

volvulus 90 

98 (A-C) A 48-year-old woman presenting with SBO 

due to gallstone ileus 91 

99 (A-C) An 80-year-old man with SBO secondary to 

adenocarcinoma of large bowel 92 

100 Sonographic image shows an ill-defined 

peri-hepatic region of non-homogeneous 

increased echogenicity 93 

101 (A-C) Axial and coronal T2 weighted MR images 

shows peri-hepatic collection of fluid 93 

102 Post-natal contrast enema shows normal 

sized rectum but micro-colon of the sigmoid 

and remaining colon 93 

  

 
 
 



  Abstract 

 X 

Abstract 

Current concepts in imaging of small bowel obstruction 

The diagnosis of SBO is a challenging, as it 

constitutes a variety of examination techniques that 

must be performed. 

The three most common causes of small bowel 

obstruction are Adhesions, Crohn’s disease and 

neoplasia 

Plain abdominal radiograph, double-contrast 

barium studies and ultrasound are valuable 

examinations techniques in diagnosis of small bowel 

obstruction; whereas cross-sectional imaging, as CT 

and MRI, has important roles in the precise valuation of 

SBO. 

The conclusion is that MDCT is the most reliable, 

advanced and non-invasive technique for diagnosis and 

evaluation of different causes of SBO.  

Key words: 

MDCT, Acute abdomen, Crohn’s disease, Small 

bowel obstruction.
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Anatomy of small intestine 
 

I. Gross anatomy of small intestine: 
The small intestine is a convoluted tube of the gastro-

intestinal tract extending from the pyloric sphincter of the 
stomach to the ileocecal valve that opens into the large 
intestine. It’s called “small” because of its relatively small 
diameter compared to that of the large intestine. It is very 
mobile and lies in coils in the central and lower portions of the 
abdominal cavity and is supported, except for the first portion, 
by the mesentery (Halligan, 2003). 

The small intestine is the body’s major digestive organ 
and the primary site of nutrient, as it averages approximately ٦-
۷ m in length and ۲٫٤ cm in wideth, and the surface area of the 
intestinal wall is increased by plicae circulares, intestinal villi, 
and microvilli (Halligan, 2003). 

The fan-shaped mesentery permits movement of the 
small intestine; but leaves little chance for it to become twisted 
or kinked (Fig. ۱). Enclosed within the mesentery are blood 
vessels, nerves, and lymphatic vessels that supply the intestinal 
wall (Umschden et al., 2004).  

 

Figure (۱): Loop of small 
intestine fan-shaped mesentery 
(Umschden et al., 2004). 
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The small intestine is innervated by the superior 

mesenteric plexus; the branches of the plexus contain sensory 
fibers, post-ganglionic sympathetic fibers, and pre-ganglionic 
para-sympathetic fibers. The arterial blood supply to the small 
intestine is through the superior mesenteric artery, branches 
from the celiac trunk and the inferior mesenteric artery. The 
venous drainage is through the superior mesenteric vein. This 
vein unites with the splenic vein to form the hepatic portal vein, 
which carries nutrient-rich blood to the liver (Halligan, 2003). 

 

Regions of the small intestine: 

On the basis of function and histological structure, the 
small intestine is divided into three regions: 

Duodenum: 
The duodenum is relatively fixed, C-shaped tubular 

organ and measuring approximately ۲٥ cm from the pyloric 
sphincter of the stomach to the duodeno-jejunal flexure (Fig. ۲). 
Except for a short portion near the stomach, the duodenum is 
retro-peritoneal and lacks a mesentery. Its concave surface 
faces to the left, where it receives bile secretions from the liver 
and gall bladder through the common bile duct and pancreatic 
secretions through the pancreatic duct of the pancreas (Gore 
and Levine, 2004).  


