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There has been a substantial increase in our understanding of postoperative complications 
in recent years, including adhesions and postoperative ileus that are both the result of 
seromuscular inflammation. However, in order to make further advances in treatment of these 
conditions, a close appraisal of the basic and clinical science literature is warranted so that new 
therapies can be based on an understanding of the mechanisms of seromuscular injury. 
 
New research findings related to development of adhesions 

Ischemia or manipulation of the small intestine results in inflammatory cell infiltration in 
the serosal and outer muscle layers. This correlates closely with a study performed on samples 
taken from clinical patients undergoing resection, in which serosal neutrophil infiltration was 
noted at the margins of resected small intestine, most prominently at the oral resection margin. 
Presumably, the latter is indicative of injury induced by distension within intestine proximal to 
an obstruction. It is likely that this early neutrophil infiltration sets off a cascade of events 
leading to formation of fibrinous adhesions. In addition, inflammation within muscular layers 
and adjacent to neural plexuses likely plays a role in postoperative ileus. Thus, interrupting early 
inflammation is critical to prevention of postoperative complications. This is important because 
in small intestinal surgery, the oral resection margin is typically regarded as normal because the 
total length of the small intestine allows for ample resection margins in most cases. However, 
what we are likely dealing with in horses with adhesions or postoperative ileus is an extensive 
inflammatory response that results in fibrogenesis and neuromuscular dysfunction, despite the 
fact that bowel may look normal at the completion of surgery. Neutrophils migrate from the 
serosal into the fascial planes of the outer longitudinal muscle, after which they arrive at the 
myenteric neural plexus. Following further neutrophil migration, neutrophils traverse the inner 
circular muscle, again via fascial septa that course across the thickness of the muscle to arrive at 
the lamina propria. Here, neutrophils may lodge against neural ganglia before completing their 
migratory pathway to end up in the lumen. Results of a trial evaluating serosal topical treatments, 
including Seprafilm® and carboxymethylcellulose, indicate that serosal trauma and inflammation 
can be reduced to all layers of the intestine, and that transmural inflammation is mostly 
associated with serosal injury rather than mucosal injury.   
 
Clinical studies on topical serosal treatment 

A number of studies have assessed the potential of physical agents that might be applied 
during surgery to prevent adhesions, including carboxymethylcellulose (CBMC) and Seprafilm® 
(a hyaluronate-carboxymethylcellulose combined product, Figure 1). For example, Hay et al 
showed that a 1% solution of sodium carboxymethylcellulose prevented experimentally-induced 
adhesions in horses, whereas Mueller et al showed that a hyaluronate-carboxymethylcellulose 
membrane also significantly reduced postoperative adhesions in experimental cases. These 
studies strongly suggested an important pathophysiological role of serosal inflammation. In 
addition, Eggleston et al were able to show that the membrane did not reduce the bursting 
strength of anastomoses in experimental cases, which had been a concern of clinicians since the 
inflammatory response is in part responsible for fibrogenesis and anastomotic healing. In a risk 
analysis on clinical cases of colic conducted by Fogle et al., horses not administered CBMC were 
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twice as likely to die compared with horses administered CBMC. The risk of death was increased 
in horses with postoperative colic (as a possible early indicator of adhesion formation) and 
horses with postoperative ileus. However, CBMC decreased the risk of death in horses with these 
complications (colic and ileus) that were believed to result from seromuscular inflammation. 
These studies collectively illustrate the important role of serosal trauma and the inflammatory 
response that results. 
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Figure 1. Application of Seprafilm® to equine intestine. Following an enterotomy into the jejunum, Seprafilm® was 
used to cover the surgical wound to reduce the incidence of adhesions. A. Seprafilm® is provided in a paper envelope. 
The bowel is dried carefully with sponges, and the surgeon uses a new set of gloves. B. The Seprafilm® is carefully 
wrapped over the affected segment of intestine, using the paper envelope for handling. The envelope is then removed, 
and the bowel held until the Seprafilm has formed an adherent gel over the segment of intestine. At this point, the 
segment of intestine can be replaced into the abdomen. This procedure should be performed at the end of the surgery 
immediately prior to closure to avoid the film being removed during surgical lavage. 
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