INTESTINAL OBSTRUCTION
Definition: 

· Intestinal obstruction exists where there is a failure, reversal or impairment of the normal transit of intestinal contents. 
Classification: 
  
1. Dynamic or Adynamic

1. Dynamic: Where peristalsis is working against a mechanical obstruction. The obstructing lesion may be: 
a. Intraluminal, for example impacted faeces, foreign bodies, bezoar, gallstones 
b. Intramural, for example malignant or inflammatory strictures 
c. Extramural, for example intraperitoneal bands and adhesions, hernias, volvulus or intussusception. 
2. Adynamic: This may occur in two forms. Peristalsis may be absent (e.g. paralytic ileus) or it may be present in a non-propulsive form (e.g. mesenteric vascular occlusion or pseudo-obstruction). In both types a mechanical element is absent. 
2.  Mechanical or functional 

· Obstruction may be ‘mechanical’ (caused by a physical blockage) or ‘functional’ (caused by paralysis of intestinal transit). 
· Mechanical is complete arrest or serious impairment of the passage of intestinal contents caused by a mechanical blockage.
· Mechanical obstruction often requires corrective surgery, whereas functional obstruction, with certain exceptions, relies on conservative management (and can be exacerbated by operative intervention). 
3.  Simple or Strangulated

· Mechanical obstruction is classified according to the presence or absence of an adequate blood supply (simple or strangulated obstruction). 
· Simple obstruction: Blockage without interfering with vascular supply

· Strangulated obstruction: Arterial and venous flow of a bowel segment are cut off
· Most commonly associated with hernia, volvulus, intussusception and vascular occlusion

· Closed loop obstruction: bowel is obstructed at both the proximal and distal end  

· Strangulated obstruction requires more urgent operative correction than does simple obstruction. 
4.  Complete or Incomplete

· Mechanical obstruction is classified according to the level of obstruction and whether obstruction is complete or incomplete.
· Obstructions may be partial or complete and are manifested by abdominal pain, emesis and obstipation (severe constipation).
5.  Small Bowel or Large Bowel

· Obstruction may be classified clinically into two types: 

a. Small bowel obstruction 
· High: Early profuse vomiting, rapid dehydration

· Low: Predominant pain, and central distention, Vomiting delayed, air-fluid levels seen on AXR

b. Large bowel obstruction

· Early pronounced distension, mild pain, vomiting, dehydration late e.g. carcinoma, diverticulitis or volvulus

Etiology 
Small bowel obstruction

· In the developed world, the most common causes of mechanical small bowel obstruction are: 

1.  Adhesions (50%) 

2. Hernias (15%) 

3. Neoplasia (15%) 

4. Miscellaneous (20%). 

· The causes of small bowel obstruction are classified by the site of the pathology relative to the intestine wall: 

1. Outside the wall: Adhesions, hernia, volvulus, intussusception, inflammatory masses, neoplasia, congenital bands 

2. In the wall: Tumour, tuberculosis, congenital atresia, Crohn’s disease, ischaemia 

3. Intraluminal: Gallstones, foreign bodies, bezoars 

· Adhesions are a consequence of peritoneal injury. 

· Causes of adhesions include: 

1. trauma 

2. ischaemia 

3. heat 

4. inflammation 

5. Foreign body
· Peritoneal injury causes an inflammatory response that leads to fibrin deposition. 

· Fibrin may be lysed by a fibrinolytic process or can undergo collagenous organization to produce permanent adhesions. 
Large bowel mechanical obstruction 
· Is less common than small bowel obstruction. 
· The principal cause of large bowel obstruction is a tumour (90%); the remainder are miscellaneous causes such as diverticular stricture, volvulus, ischaemia or Crohn’s disease
· Tumor 

· Volvulus 

· Hernia 

· Diverticulitis 

· Intussusception
Pathophysiology 

Simple mechanical obstruction: 
· Abdominal distention:  Intestinal obstruction causes proximal bowel to dilate as fluid and gas accumulate, resulting in altered bowel motility. 
· Below the obstruction, the bowel exhibits normal peristalsis and absorption until it becomes empty, when it contracts and becomes immobile. 

· Initially, proximal peristalsis is increased to overcome the obstruction, with the length of time it remains vigorous being proportional to the distance of the obstruc​tion.
· Stretch receptors in the proximal bowel are stimulated and the obstructed bowel responds to this distension by increased peristaltic activity, which results in colicky abdominal pain. 

· Increased peristaltic activity continues until the obstruction is overcome; otherwise, the activity of the proximal bowel is ultimately over-ridden by an inhibition of motor activity. 
· The latter is a protective mechanism: excessive intraluminal pressures cause increased bowel wall tension that impairs the vascular supply of the bowel. 

· If the obstruction is not relieved the bowel begins to dilate causing a reduction in peristaltic strength, ultimately resulting in flaccidity and paralysis. 

· This is a protective phenomenon to prevent vascular damage secondary to increased intraluminal pressure.
· The amount of fluid sequestered in the gut proximal to the obstruction may be up to 9 litres
· The distension proximal to an obstruction is produced by two factors: 

1. Gas — regardless of the level of obstruction, there is a significant overgrowth of both aerobic and anaerobic organisms resulting in considerable gas production. Following the reabsorption of oxygen and carbon dioxide, the majority is made up of nitrogen (90 per cent) and hydrogen sulphide. 

2. Fluid — this is made up of the various digestive juices. Following obstruction, fluid accumulates within the bowel wall and any excess is secreted into the lumen, whilst absorption from the gut is retarded. 
· Dehydration and electrolyte loss are therefore due to: 

a. reduced oral intake 

b. defective intestinal absorption 

c. losses due to vomiting 

d. Sequestration in the bowel lumen 

· Increased peristalsis to overcome obstruction ( increased bowel sounds

· If obstruction not overcome ( bowel atony

· Reflex contraction of smooth muscle ( colicky pain
· Distal to obstruction:  nothing is passed & bowel collapse ( constipation

Intestinal obstruction with strangulation: 
· Simple intestinal obstruction may ultimately become complicated by strangulation. 

· This may be due to: 

1. External compression (hernial orifices/adhesions/bands); 

2. Interruption of mesenteric flow (volvulus, a twist of bowel loop on its mesenteric pedicle or intussusception where a segment of bowel invaginates into an adjacent segment); 

3. Rising intraluminal pressure (closed-loop obstruction); 
4. Primary obstruction of intestinal circulation (mesenteric infarction). 
· In all cases, the mesenteric venous flow is interrupted before the arterial inflow. 
· Increases in capillary pressure cause tissue engorgement, local oedema and extravasation of extracellular fluid and RBCs. 

· If uncorrected, bowel wall necrosis occurs. 

· The extravasated fluid lost is contaminated with aerobic and anaerobic bacteria. 

· The profound sepsis that accompanies the development of intestinal necrosis is a consequence of the release of predominantly anaerobic bacteria from the compromised intestine 

· Once the arterial supply is impaired, haemorrhagic infarction occurs. 

· As the viability of the bowel wall is compromised there is marked translocation and systemic exposure to aerobic and anaerobic organisms with their associated toxins.
Functional intestinal obstruction 
· May affect both the small and the large intestine and occurs when normal intestinal motility ceases in the absence of a mechanical cause. 
· The pathophysiology of small bowel functional obstruction is unclear but may be related to overactivity of the sympathetic nervous system. 
· Most cases of functional bowel obstruction are related to recent abdominal surgery, metabolic or biochemical abnormalities, drugs or peritoneal sepsis
Clinical features:
· There are four cardinal features: 
· pain
· vomiting
· distension
· constipation

· Vary according to:

· Location of obstruction

· Age of obstruction

· Underlying pathology

· Intestinal ischemia

History
· Abdominal pain: Colicky in nature, around the umbilicus in SBO while in the lower abdomen in LBO

· If it becomes continuous, think about perforation or strangulation
· Diffuse, poorly localized abdominal cramping at intervals of 5 to 15 minutes
· Vomiting: Starts early in SBO and late in LBO

· Vomitus starts with clear color then becomes thick, brown and foul (faeculent) 

· More with lower or complete obstruction

· Distension: More with lower obstruction
· Constipation: More with lower or complete obstruction

· Diarrhea may be present with partial obstruction
· Pain followed by explosive diarrhea often seen in partial obstruction

· Either absolute (no feces or flatus)<-cardinal in absolute IO or relative (flatus passed)

· In strangulation: Severe constant abdominal pain, distended abdomen, fever, tachycardia and      tender abdomen

Clinical examination
· General examination: Vital signs

· Signs of dehydration –tachycardia, hypotension, dry mucus membrane, decreased skin turgor, decreased urine output

· Inspection: Distension, scars, peristalsis, masses, hernial orifices

· Palpation: Tenderness, masses, rigidity

· Percussion tympanitic abdomen

· Auscultation: High pitched bowel sound, peristaltic rushes or silent abdomen

· Rectal examination:  Examine rectum for mass, blood, feces or it may be empty in case of complete obstruction
· May reveal fecal impaction 
· Occult blood may suggest colon malignancy.
· In all cases of suspected intestinal obstruction, all hernial orifices must be examined
Investigations

· CBC- WBC (neutrophilia-strangulation)

· Hb

· U&E

Plain AXR

· Normal Gas Pattern AXR
· Stomach: Always 
· Small Bowel: Two or three loops of non-distended bowel, Normal diameter = 2.5 cm  
· Large Bowel: In rectum or sigmoid – almost always
· Normal Fluid Levels
· Stomach: Always (except supine film) 
· Small Bowel: Two or three levels possible 
· Large Bowel: None normally
· Mechanical SBO, Key Features
· Dilated small bowel 

· Fighting loops 

· Little gas in colon, especially rectum 

· Key: disproportionate dilatation of SB
· Sigmoidoscopy (carcinoma, volvulus)

· Double Contrast x-ray ( complete or incomplete)

· CT abdomen

Treatment 
· There are three main measures: 

1. Gastrointestinal drainage; 

2. Fluid and electrolytic replacement; 

3. Relief of obstruction, usually surgical. 

· Supportive management 

1. Nasogastric decompression is achieved by the passage of a nonvented (Ryle) or vented (Salem) tube. 

2. The basic biochemical abnormality is sodium and water loss, and therefore the appropriate replacement is Hartmann’s solution or normal saline.

3. Antibiotics — whilst not mandatory, many clinicians initiate broad-spectrum antibiotic early in therapy because of bacterial overgrowth.

· The type of surgical procedure required will depend upon the nature of the cause — division of adhesions (enterolysis), excision, bypass or proximal decompression
Conservative:
· Nasogastric aspiration by Ryle or Salem tube

· IV fluids- volume varies depending on dehydration

· NPO     

· Urinary catheter

· Check temp and pulse 2 hourly

· Abdominal examination 8 hourly

· Broad spectrum antibiotics initiated early-reduce bacterial overgrowth
· Some cases will settle by using this conservative regimen, other need surgical intervention.

· Surgery should be delayed till resuscitation is complete unless signs of strangulation and evidence of acute or closed-loop obstruction.

· Cases that show reasons for delay should be monitored continuously for 72 hours in hope of spontaneous resolution e.g. adhesions with radiological findings but no pain or tenderness

· “The sun should not both rise and set”  in cases of unrelieved obstruction.

Surgery
Indication for surgery

· Failure of conservative management 

· Tender, irreducible hernia

· Strangulation

Type of surgery

· Type of surgery depends upon the nature of the cause.

· Laparotomy is usually done 

· Decompression of obstruction (by repair of hernia, complete lysis of adhesion)

· Operative decompression required if dilatation of bowel loops prevent exposure, if bowel wall viability is compromised, or if subsequent closure will be compromised.

· Savage’s decompressor used within seromuscular purse-string suture.

· Or large-bore NG tube maybe used for milking intestinal contents into stomach

· Once obstruction relieved, the bowel is inspected for viability, and if non-viable, resection is required.

 Indication of non-viability

· Absent peristalsis

· Loss of normal shine

· Loss of pulsation in mesentry

· Green or black color of bowel

Confirmation of viability

· If in doubt of viability, bowel is wrapped in hot packs for 10 minutes with increased oxygen and reassessed for viability.

· Sometimes a second look laparotomy is required in 24-48 hours e.g. multiple ischemic areas.

· Right sided large bowel lesion is treated by right hemicolectomy with covering colostomy
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