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Abstract: Intra-abdominal adhesions are almost inevitable after major abdominal surgery. Postoperative 

adhesions continue to be the major cause of small bowel obstruction and infertility. Peritoneal lesions caused by 

abrasion, ischemia, desiccation, infection, thermal injury and foreign bodies are the origin of adhesions. 

Fibrinous adhesions that develop within a few hours of operational trauma. This fibrin can either re-absorb 

completely, leaving a clear peritoneal cavity, or become organized by the ingrowth of fibroblasts to form 

established fibrous adhesions. Adhesions may be diminished in five ways: First, the initial injury can be 

minimized. Second, the coagulation of exudate can be prevented. Third, prolonged contact of surfaces can be 

reduced. Fourth, fibrin can be removed after it is formed, and fifth, fibroblast proliferation can be stopped or 

slowed. Laparoscopic adhesiolysis would be more effective in preventing reformation of adhesions than 

adhesiolysis with laparotomy. This review include events leading to the formation of adhesions, pathogenesis of 

adhesions and attempts to prevent adhesions. 
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I. Introduction 
Intra-abdominal adhesions are almost inevitable after major abdominal surgery. Post operative intra-

abdominal adhesions should be considered beneficial because they from in response to ischemia and provide an 

additional blood supply to compromised serosa and intestine. However, when fibrinous and omental adhesions 

are converted  to permanent fibrous adhesions, clinical problems can be encountered (1). Enormous effort in 

clinical and laboratory research has been expended to elucidate the cause of intraperitoneal adhesions. A large 

volume of literature has been published and various agents or methods for the prevention and treatment of 

postoperative adhesions have been advocated, but few, if any, of the reports have been substantiated by other 

investigators or have been incorporated into a standardized approach to this problem (2-4).The most common 

cause of intraperitoneal adhesions is previous abdominal surgery, which accounts for 60-80% of all cases. Other 

causes are intra-abdominal inflammatory diseases and congenital abnormalities (5). 

Peritoneal lesions caused by abrasion, ischemia, inflammation, desiccation, infection, thermal injury, 

and foreign bodies ( talc or starch from gloves, lint from sponges, suture material, toxic chemicals and prosthetic 

patches) are the origin of adhesions (6-12). Intraabdominal adhesions, which can begin forming within a few 

hours after an operation, represent one of the most common causes of intestinal obstruction (13). All adhesions 

do not cause intestinal obstruction. One patient with extensive adhesions may be completely asymptomatic 

throughout his lifetime while a single adhesion in another patient can lead to obstruction and strangulation of the 

bowel (2). Recurrent intestinal obstruction from adhesions present a difficult problem. Enterolysis alone is 

freguently followed by further obstructing adhesions, and multiple operations are common for obstruction (14). 

Several studies have reported the occurence of postoperative intra-abdominal adhesions in 50%-95% of women 

undergoing gynecologic surgery (15-17). Baxter et al. (1) showed that clinically, the risk of posoperative intra-

abdominal adhesions in the horse appears to be greater after small intestinal surgery, and adhesions usually 

involve the small bowel. Problems associated with postoperative adhesions could occur after other types of 

abdominal surgery in the horse (e.g., large intestinal,overiectomy, cryptorchidectomy, umbilical hernia), but 

most likely would be less common. Therefore, the 22% incidence of clinical problems directly related to intra-

abdominal adhesions after small intestinal surgery. It probably underestimates the total occurrence of adhesions 

after small intestinal surgery because equine intra-abdominal adhesions involving the large intestine, including 

the cecum, often do not result in clinical signs of abdominal pain. Therefore, the actual occurrence of 

postoperative intra-abdominal adhesions after small intestinal surgery or any abdominal surgery in the horse 

may be considerably higher than 22%. Repeat exploratory laparotomies in horse are associated with a higher 

incidence of intra-abdominal adhesions. Repeat abdominal surgery in the early postoperative period should be 

avoided in the horse if possible to minimize problems associated with intra-abdominal adhesions. However this 

is not always feasible because early postoperative ileus and small intestinal lesions necessitating additional 

surgery can portray similar clinical signs.To understand the action of different agents in the prevention of 

adhesions, it is necessary first to understand the pathogenesis of adhesion formation. 
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Pathogenesis of adhesion formation: The pathogenesis of adhesion between serosal surfaces is usually 

explained as follows: The peritoneal cavity contains a small amount of fluid between the parietal and visceral 

peritoneum. The cell count of this peritoneal fluid is less than 3000 cells/ml and consists mainly of macrophages 

and lymphocytes (18). The genesis of peritoneal adhesions includes capillary dilatation and increased capillary 

permeability as a nonspesific response to injury of peritoneal surfaces. Surgical trauma to the peritoneum causes 

a disruption of stromal mast cells, resulting in the release of vasoactive substances such as histamine and 

vasoactive kinins. These substances promote an increase in blood vessel permeability that leads to  the escape of 

a serosanguineous exudate into the peritoneal cavity. Coagulation of this exudate causes adhesions of serosal 

surfaces within as little as 3 hr. Present within the fibrin mesh were cells of many types including 

polymorphonuclear leucocytes, macrophages, mesothelial cell (some partially detached), and occasional 

unidentified cell. This fibrin can either re-absorb completely, leaving a clear peritoneal cavity, or become 

organized by the ingrowth of fibroblasts to form established fibrous adhesions (Figure 1)(3,8,19,20). Normally, 

plasminogen  activation from the mesothelial cells in the pertineum leads to fibrinolysis and prevents adhesion 

formation. In the presence of inflammation or tissue ischemia, fibrinolysis may be inhibited because of 

decreased plasminogen activity, thereby facilitating the organization of fibrin exudate into fibrinous adhesions 

(18,21).  

 

 
Figure 1: Pathogenezis of adhesion formation. 

 

Attempts to prevent adhesions have been approached from a number of different aspects, which can be 

classified as follows: 

Prevention of fibrin deposition: This has involved the use of anticoagulants such as sodium citrate, 

heparin (22), dicumarol, aprotinin (23). Aprotinin is a naturally occuring serine protease inhibitor that was 

isolated from bovine lung tissue. It inhibits kallikrein and plasmin. Its anti-inflammatory effects may lead to a 

decrease in adhesion formation (24). Noxytiolin (25). Its anti-adhesive effect may be due to its anticoagulant, 

cytotoxic or antibacterial properties, or perhaps to a combination of these factors. Dextran, polyethylene glycol 

4000 (26,27), Povidone-Iodine (28,29). Removal of fibrin exudate, by means of intraperitoneal lavage: Enzymes 

such as pepsin, trypsin and papain and fibrinolytic agents such as streptocinase (30), actase and urokinase, 

hyaluronidase, pentoxifyllline (31,32), plasmin, fibrinolysin, tissue plasmine activator, taurolidine (33-36). 

Separation of surfaces: Distention of the abdominal cavity with oxygen, phospholipids (10), stimulation of 

peristalsis with prostigmine or silicone solutions to prevent prolonged contact between adjacent loops of 

intestine (37,38), free grafts of omentum, tolmetin sodium (20), prosthetic mesh (40), Surgicel (41), interceed; is 

simple to use. Once applied correctly, it stays in place without the need to apply sutures. More importantly, it 

may be applied not only during laparotomy but also during laparoscopy,  whereas it is extremely difficult to 

perform omental or peritoneal grafts in the course of laparoscopy (42), povidone-iodine (28,29), 

macromolecular solutions such as dextran 40, dextran 70 (16) and polyethylene glycol 4000 (26,27).  

Macromolecules are believed to have three principal modes of action in adhesion prevention. The first is 

through a prolonged increase in intraperitoneal fluid, due to their oncotic pressure, which floats tissues apart 

while healing occurs. Their large molecular size ensures that they are absorbed slowly from the peritoneal cavity 

and thus maintain this tissue separation during the critical time for adhesion formation. The second proposed 

mode of action of macromolecules is by promotion of non-adherent healing through polymer coating, or 

siliconization of the injured surfaces. Their third proposed action is a direct effect on enzymatic activity which 

may alter healing process. Polyethylene glycol 4000 also interferes with enzyme activity by altering enzyme 
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structure and creating a hydrophilic shell around the enzyme; this effect is greater on larger enzymes (26,27).  

Inhibition of fibroblastic proliferation: ACTH, cytotoxic drugs, dexamethasone, ibuprofen (43,44), 

oxyphenbutazone (35), vitamin E, selenium (45), 5-fluorouracil (46). Sodium hyaluronate/ 

carboxymethylcellulose (47). Accelerating of wound healing and stimulating of epithelialisation: Vitamine A, 

citral (48), promethazine (49). Prevention of the complications of intestinal adhesions by control of their 

configuration: Noble (50) introduced intestinal plication, whereby loops of  intestine  are fixed to neighboring 

loops in such a way as to prevent or decrease  the possibility of torsion and subsequent obstruction. Childs and 

Phillips (51) presented a modification of the Noble operation. With long needles and heavy silk sutures the 

small intestines were arranged in the plicated position and secured by means of three or four mattress sutures 

through mesentery. Transmesenteric plication should be used for recurrent intestinal obstruction and should be 

considered when parietal or visceral peritoneal denuding has occurred secondary to enterolysis or extensive 

operative procedures (14). Recurrent adhesive small bowel obstruction is a difficult problem to manage; neither 

present conservative nor surgical management is consistently effective for either band or widespread adhesions. 

The commonest operation is “ simple” division of adhesions which is often unsuccessful in the long term 

because of adhesion reformation (27). It isn’t possible adhesiolysis with drugs which of formation past a few 

month. Only is useful simple division with hand or scissors. Drugs used at the prevention of postoperative 

adhesions may be useful at the prevention of  fibrinous adhesions and regression of fibrous adhesions which 

implying loose collagen (26). 

It is freguently coincide with adhesions at the rumenotomies and operations of umbilical cord. It is 

made simple division of adhesions. But, this is increase formation of post operative intra-abdominal adhesions. 

For the presence of intra-abdominal adhesions during the operation is evidence of decreased fibrinolytic activity. 

Both simple division of adhesions and laparotomy are more decrease this activity. It have to be obtained 

precautions for prevent of reformation postoperative intraperitoneal adhesions after simple division of 

adhesions. Also, it is inevitable postoperative adhesions after laparotomies which is made at the area conditions 

(52,53). 

Believed that laparoscopic adhesiolysis would be more effective in preventing reformation than 

adhesiolysis with laparotomy. Adhesiolysis for the advanced laparoscopic surgical techniques include scissor 

dissection, aquadissection, electrosurgery,laser and suturing. Aquadissection and scissors dissection are used in 

preference to thermal energy sources, scissors are the best instrument to use to cut avascular adhesions, 

congenital adhesions and peritoneal adhesions. Both lasers and electrosurgery are equally effective in 

adhesiolysis. Laser laparoscopic adhesiolysis is effective in reducing intraperitoneal adhesions (54). 

 

II.  Conclusion 
Many experimental methods have been studied in an attempt to decrease post-operative adhesions 

because of their importance (intestinal obstruction and  infertility). Adhesions may be diminished in five ways: 

First, the initial injury can be minimized. Second, the coagulation of exudate can be prevented. Third, prolonged 

contact of surfaces can be reduced. Fourth, fibrin can be removed after it is formed, and fifth, fibroblast 

proliferation can be stopped or slowed. Laparoscopic adhesiolysis would be more effective in preventing 

reformation of adhesions than adhesiolysis with laparotomy. 
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