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Incisional hernia is a common complication of abdominal surgery in horses. Although most 
hernias are preceded by infection of the surgical site observed during the first week after surgery, the 
hernia is typically observed only 2-4 months after surgery 1. Preventing incisional infection decreases 
the incidence of incisional herniation. Post-operative coverage, protecting the incision, either by 
application of an abdominal bandage or an antiseptic impregnated incise drape (Iobane ©) or suturing a 
stent, seems to decrease incisional complications 2-4 . Other treatments, such as intra-peritoneal 
administration of heparin and lavage of the incision with a preparation containing antimicrobial prior to 
skin closure also show promise in preventing incisional infection 3.  

A hernia need not always be repaired. The need to repair a hernia depends on the owner’s 
expectations for the horse regarding athletic activity and cosmetic appearance. The hernia should be 
repaired if the horse is required to jump or engage in other strenuous athletic activities or if cosmetic 
appearance is important.  

A commercial bandage α used to treat umbilical hernias can be useful in reducing the size of 
incisional hernias, but most large abdominal  hernias are repaired by implanting a synthetic mesh. The 
mesh is traditionally placed retroperitoneally, either by separating the hernial sac into two layers, 
between which the mesh is placed, or more commonly, by separating the peritoneum from the internal 
sheath of the rectus abdominis muscle and creating a fascial flap from the hernia sac.5 The mesh lies 
separated from the viscera by the dorsal aspect of the sac or by the peritoneum and from the skin by the 
ventral aspect of the sac or by the fascial flap created from the hernial sac. Even when dissection is 
meticulous, these techniques often result in defects in the hernial sac that expose a portion of the 
peritoneal cavity to the mesh, increasing the risk of adhesions developing between a viscus and the 
mesh.6 Using either of these methods of implantation, the abdominal cavity is exposed, intra-abdominal 
hemorrhage is considerable, and adhesions of viscera to the mesh becomes a risk. The risk of adhesions 
forming to the mesh is  removed when the mesh is implanted subcutaneously, but according to some 
authors, implanting mesh external to the hernial ring imparts a high risk of inducing infection at the 
surgical site and does not provide as much biomechanical support as implantation internal to the hernial 
ring.5,7 An abdominal hernia however, can be repaired with mesh, using a simple technique, described 
below, that provides secure repair and good cosmetic results.  

The surgeon should wait at least 3 months after celiotomy to perform herniorrhaphy to provide 
time for a strong, fibrous hernial ring to form and for infection and inflammation to resolve. 
Ultrasonographic evaluation of the abdomen may aid in determining if a viscus is adhered to the hernial 
sac. To decrease the load on the repair, the horse should be fed a low-volume diet for several days prior 
to surgery and fasted for 24 hours before surgery.  

To expose the hernial sac, a fusiform skin incision is made that spans the length of the hernia and 
extends 4 to 6 cm beyond the cranial and caudal margins of the ring. The surgeon should ensure that 
sufficient skin is available to close the skin. The hernia sac is freed from overlying skin to expose the 
hernial ring and the external rectus sheath abaxial to it. The isolated hernial sac is inverted into the 
abdomen, and pre-placed, inverted cruciate sutures of large, synthetic, absorbable suture material, placed 
on a hernia or kidney needle are used to close the hernial ring. Sutures are preplaced at least 1.5 cm from 
the edge of the hernia at 1.5- to 2.5-cm intervals (Fig. 2). While the abdominal wall is being closed, the 
mesh [e.g., woven polypropylene (Marlexi)] is soaked in isotonic saline solution containing an 
antibiotic. The hernial sac inverts into the peritoneal cavity when the pre-placed sutures are tightened 
and tied (Fig. 3). The mesh is folded into two layers and placed over the sutured ring. If the hernia is 
longer than the mesh, two folded meshes are placed end to end. The edge of the closed side of the folded 
mesh is sutured to the abdominal tunic using synthetic absorbable sutures of  # 1 PDS , placed in a 

61



simple-interrupted pattern (Fig. 3). Sutures bites are 1 to1.5 cm wide, and sutures are placed at 1-cm 
intervals. 
The open side of the folded mesh is sutured to the abdominal tunic using pre-placed sutures of the same 
suture material. Sutures are placed using a Mayo mattress pattern so that when the sutures are tightened 
and tied, tension is placed on the mesh, thereby reducing tension on the sutured hernial ring (Fig. 3). The 
cranial and caudal edges of the mesh are sutured first so that tension is applied both longitudinally and 
abaxially to the mesh. Excess mesh abaxial to the sutures is trimmed with scissors. One more row of 
simple-interrupted sutures to secure the mesh is placed axial to each sutured edge of the mesh (Fig. 4).  
While implanting the mesh, the surgical site should be lavaged periodically with isotonic saline solution 
containing an antimicrobial drug.  

Excess skin is excised sharply, and subcutaneous tissue is closed in two layers. When suturing 
the first layer of subcutaneous tissue, the suture needle should penetrate the mesh every second or third 
bite so that dead space between the mesh and the subcutaneous tissue is decreased. After the cutaneous 
incision is closed, a Stent bandage is secured tightly over the incision using # 1 or # 2 polypropylene 
suture placed in an interrupted or continuous horizontal mattress pattern. After the horse recovers from 
anesthesia, an abdominal bandage should be applied either by using disposable materials or by using a 
commercially available abdominal bandageii that functions similarly but is more easily applied and 
maintained by owners. Rehabilitation is similar to any abdominal surgery, but light, controlled exercise 
can be allowed as by 4 weeks post operatively.  

Six to 17% of horses undergoing emergency celiotomy develop an incisional hernia,8 although 
most large incisional hernias can be closed with sutures alone, multiple small hernias can often be 
palpated at the surgery site when healing is complete. The incidence of complications, such as tears of 
the internal abdominal oblique muscle, incisional swelling, and drainage, after retroperitoneal placement 
of the mesh during repair of incisional hernias is relatively high.9 Closing the hernial ring prior to 
implanting a mesh strengthens the repair and may improve post-operative appearance. Placing the mesh 
subcutaneously, as described in our report, makes mesh repair less complicated, and based on our 
results, concerns about development of subcutaneous infection around the mesh are unjustified.10 
Recurrence is a relatively common complication of herniorrhaphy and has been reported to occur after 
herniorrhaphy using sutures alone and after herniorrhaphy in which the mesh has been implanted, either 
inside or outside the hernia ring. 9-11 Thus far, we have observed no recurrence of hernias using our 
technique on a large number of horses (>60). Suture material used to secure the mesh should be 
absorbable so that if infection does occur, the mesh can be easily removed. Using non-absorbable suture 
material to secure to mesh may preclude removal of the mesh if removal becomes necessary, as in the 
case of infection. Use of a hernia needle or kidney needle decreases the likelihood of penetrating a 
viscus during the repair.  

Herniorrhaphy can also be performed laparoscopically 12 which reduces the risks of infection at 
the surgical site. Nevertheless, in one report describing laparoscopic implantation of the mesh, 2 horses 
developed incisional drainage, 12 and the procedure requires special advanced equipment and 
considerable technical expertise.  

To summarize, abdominal, incisional hernias can be easily and successfully repaired by suturing 
the hernia ring in combination with mesh application external to the hernia ring. 
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Figure legend 

 
Figure 1: Primary closure of the body wall in a pre-placed inverted cruciate pattern using double #2 
PDS suture material on a hernia needle. 
 
Figure 2: Complete closure of the body wall defect prior to mesh implantation. The hernial sac has been 
completely inverted into the abdomen.  
 
Figure 3: The open side of the mesh is pulled tightly and a Mayo mattress suture pattern using # 0 PDS 
is used to provide tension to the mesh in order to prevent mesh sagging and decrease tension on the 
sutures holding the body wall.  
 
Figure 4: The mesh is tightly adhered to the body wall with two parallel rows of sutures along each side 
of the mesh. 
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