Comparative Efficacy of Prolene and a Novel Prolene-Vicryl Composite Mesh for Ventral Hernia Repair in Dogs
Abstract
The objective of our study was to evaluate the efficacy of simple non-absorbable prolene and prolene-vicryl composite mesh for ventral hernia repair in dogs. The study was evaluated on the basis of pain scoring and seroma, hematoma and abscess formation as short term complications for 3 months of study duration. For this purpose study was carried out on (n=8) healthy mongrel dogs according to university ethical license. Cranio-anterior-ventrally a defect of 5x5cm was created. As a hernioplasty Prolene mesh was used in 4 dogs as A group, prolene-vicryl composite mesh was used in others 4 dogs as B group. After 3 months in prolene treated group pain scoring mean was seen up to 2.28 and in prolene-vicryl composite mesh treated group the mesh shrinkage was seen up to 1.85 with p –value significant (p<0.001, ANOVA test).The seroma, hematoma and abscess was evaluated, In prolene treated group 2 dogs out 3 dogs were shown seroma and hematoma formation, while In prolene-vicryl composite mesh treated group only 1 dog was shown seroma formation and no any dog was found hematoma formation. No any abscess was found in both treated groups. On the basis of result it was concluded that prolene-vicryl composite mesh was more effective than simple non-absorbable prolene mesh as short term post-operative complications.
INTRODUCTION
Hernia is a Latin word; means rupture. Hernia is the protrusion or displacement of a part or an organ through a defect in the wall of the abdominal cavity in which it lies. All hernias are included in ventral hernias that are anterior and lateral abdominal wall hernias. In ventral hernias the hernia defects included are umbilical hernia, para-umbilical hernia, epigastric hernia, and hypo gastric hernia. Most commonly found type of ventral hernias is the umbilical hernias in women. Para-umbilical hernias usually follow diastasis of the abdominal muscle called rectus abdominus, and are a large abdominal defect in the region of the umbilicus through the linea alba. Epigastric and hypo gastric hernias occur below and above the umbilicus in the linea alba. Ventral hernias are the complications which take place following improper healing of a previous incision or excessive pressure at the site of abdominal wall surgery; hence they are referred to as “Incisional abdominal hernias”. So, ventral hernias are the most common complications after open laparotomies with a reported incidence ranging from 2% to 20%. The incidence rate of incisional hernias according to “Murdoch University of Veterinary Hospital” is 11% in dogs and 8% in cats, and according to “University of Sydney Veterinary Teaching Hospital” is 7% in dogs and 6% in cats. In humans, rate of hernia after ventral abdominal closure ranges from 1% to 2% in primary healed wound, 10% after infection and 43% after dehiscence and closure. Incidence of incisional hernias in humans reported to be between 1% and 11% and is as great as 16% in large animals. In ovines and bovines, the incidence is reported to be approximately 32.3%. When a large and huge defect makes the approximation of local tissue impossible without undue tension, prosthetic implants are used. The standard procedure for treatment of ventral hernias or incisional hernias is the use of prosthetic mesh in a sublay position; however, it results in a recurrence rate of about 2-12%. The non-absorbable polypropylene mesh is globally accepted for use in repair of incisional hernias. That non-absorbable polypropylene material as a herniorrhaphy implant, in form of mesh was first introduced by Usher in 1958.  However this has been proved with the use that the non-absorbable polypropylene mesh is not completely inert and it does generate an inflammatory response like a foreign body reaction and that varies from an individual to individual and directly depends upon the structure of the mesh and the amount of material used. Adverse effects of the non-absorbable polypropylene mesh lead to adhesion formation that results in chronic pain, intestinal obstruction. In respect of complications caused by simple non-absorbable polypropylene mesh the composite meshes are being introduced and documented to serve better functions. These composite meshes have reduced non-absorbable polypropylene count (about 50 %) and contain an absorbable surface on their inner side. In 1998 it was realized for the first time about the concept of light weight large porous meshes for the repair of hernia with the introduction of VYPRO and later VYPRO-II by Ethicon (Germany). These types of composite meshes represented the first attempts to meet the physiological demands. As compared to the heavy weight meshes, the amount of material was as reduced as 30%. The non-absorbable part of these meshes is composed of multifilament polypropylene which is combined with an absorbable part made of polyglactin 910. The composite meshes lead to a lesser degree of inflammation in the area of into the bowl has also been diminished, when used at inlay position mesh vicinity.  Clinical studies have shown that the use of composite mesh materials are associated with low hernia recurrence rates; moderate complication rate and short hospital stay. The reduction in inflammation was confirmed through histological examinations in dogs when a mesh containing reduced amount of non absorbable polypropylene was used, and it did reduce the consecutive fibrosis and the inflammatory response. The objectives of study were to Compare Prolene and A Novel Prolene-Vicryl composite mesh, in respect to study, Post-surgical complications, to compare inflammatory responses, mesh-shrinkage and adhesion formation after application of herniorrhapphy implant.



MATERIALS AND METHODS
Dogs
The experimental study was conducted on eight (n=8) healthy mongrel dogs to compare prolene and prolene-vicryl composite mesh for ventral or incisional hernia repair in dogs. The dogs were randomly selected either male or female, aged between one to two years (mean age 1.5 years). The body weight of the experimental animals was in the range between 16-20 kg (mean weight 18kg). The dogs were housed in kennels at Pet Centre of University of Veterinary and Animal Sciences, Lahore for a period of 3 months (including adaptation and post-operative period). The dogs were divided into two groups (A, B)  comprising of 4 dogs in each group; and they were numbered from # 1-4 in Group A, #5-8 dogs in Group B, for proper identification and for ease of research. The mesh was used for the treatment of ventral or incisional hernias in group A and group B dogs.
Pre-anesthesia:
· Xylazine (Xylaz®, Farvet Laboratories’ Netherland) at the dose rate of 0.03mg/kg was injected intramuscularly as a pre-anesthetic sedative for the preparation of the surgical site
Anesthesia:
For induction and maintenance of anesthesia, the combination of Xylazine (Xylaz® Farvet Laboratories’ Netherland) at dose rate 1mg/kg and ketamine (Ketasol® Indus Pharma (PVT) Ltd Pakistan)) at dose rate 5mg/kg by intravenous route was administered.
 Surgical technique:
Laparotomy:
Laparotomy was performed in each dog, according to the standard procedure. 
The animal was shifted to surgical table and secured in dorsal recumbency. 
1. Animal was draped and scrubbed. A ventral mid-line bold incision was given using palm grip of scalpel handle, scalpel blade # 24, at umbilicus (half-way above and half-way below the umbilicus). The skin and subcutaneous tissue was incised with one stroke of scalpel. After incising the tissue was removed and undermining was done. Linea alba was located, and grasped with toothed forceps. Stab incision was given with the help of scalpel. Blunt mayo scissors were used to extend the incision of linea alba. A 5 inch incision was given on linea alba, longitudinally. Anterior rectus sheath, rectus belly, and posterior rectus sheath was separated with the help of toothed forceps and mayo scissors. Peritoneum was incised. Peritoneum was closed with polyglactin 910 number 2/0 (Vicryl®, Ethicon USA) absorbable suture material.
Induction of hernia:
A defect of 5x5 cm was created, on muscular layer of anterior rectus sheath and rectus belly of Linea Alba. 
Placement of mesh:
Group A
In group A, polypropylene (Prolene®, Ethicon, Johnson & Johnson USA) mesh was used and mesh was fixed in sublay position between posterior rectus sheath and rectus belly with polypropylene (Prolene®, Ethicon USA) non-absorbable suture material in a simple running interrupted appositional suture pattern and then ends of the anterior rectus sheath were apposed with absorbable polyglactin 910 number 2/0 (Vicryl®, Ethicon USA) suture material in a simple interrupted suture pattern.
 Group B
In group B polypropylene-polyglactin 910 composite mesh (Vypro®, Ethicon, Johnson & Johnson USA) was fixed in sublay position between posterior rectus sheath and rectus belly with polypropylene number 2/0 (Prolene®, Ethicon) non-absorbable suture material in a simple running interrupted suture pattern and then ends of the anterior rectus sheath were apposed with absorbable polyglactin 910 number 2/0 (Vicryl®, Ethicon USA) suture material in a simple interrupted suture pattern.
Closure of Laparotomy incision:
            Laparotomy incision was closed in three layers. 
1. The linea alba was closed in a simple interrupted suturing pattern with absorbable polyglactin 910 number 2/0 suture material (Vicryl®, Ethicon).
2. Subcutaneous tissues were apposed in a continuous suture pattern with absorbable suture material polyglactin 910 number 2 (Vicryl®). 
3. Finally skin was closed in a cruciate suture pattern with non-absorbable suture material polypropylene number 2 (Prolene®, Ethicon).  
Statistical analysis:
	The results were statistically analyzed with the help of SPSS software version 16. 



RESULTS:
Pain evaluation:
Graphical representation of pain score mean values for Group A and Group B dogs:
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Graphical representation of seroma formation in groups A and group B
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Graphical representation of hematoma formation in groups A, group B:
 (
Dogs
) (
% of dogs was found hematoma
)Hematoma:                             

Discussion
Hernia is the protrusion of a part or an organ through a defect in the wall of the abdominal cavity in which it lies. Ventral hernias are complication that take place following improper healing of a previous incision or excessive pressure at the site of an abdominal surgery, hence they are referred to as “Incisional abdominal hernias” (Auer and Stick 2006). All hernias are included in ventral hernias that are anterior and lateral abdominal wall hernias. In ventral hernias the hernia defects included are umbilical hernia, para-umbilical hernia, epigastric hernia, and hypo gastric hernia. Most commonly found type of ventral hernias is the umbilical hernias in women. Para-umbilical hernias usually follow diastasis of the abdominal muscle called rectus abdominus, and are a large abdominal defect in the region of the umbilicus through the linea alba. Epigastric and hypo gastric hernias occur below and above the umbilicus in the linea alba (Aguirre et al. 2005). When a large huge defect makes the approximation of local tissue impossible without under due tension, prosthetic implants are used (Zimmerman 1968). The standard procedure for treatment of ventral hernias or incisional hernias is the use of prosthetic mesh in a sublay position; however, it results in a recurrence rate of about 2-12% (Israelsson et al. 2006). The non-absorbable polypropylene mesh is globally accepted for use in repair of incisional hernias (Schumpelick and Kling 2003). However this has been proved with the use that the non-absorbable polypropylene mesh is not completely inert and it does generate an inflammatory response like a foreign body reaction and that varies from an individual to individual and directly depends upon the structure of the mesh and the amount of material used (Coda et al. 2003; Schachtrupp et al. 2003). Adverse effects of the non-absorbable polypropylene mesh lead to adhesion formation that results in chronic pain, intestinal obstruction (Monk et al. 1994), and entero-cutaneous fistulae formation (Bageacu et al. 2002). 
In our experimental study, pain evaluation showed statistical significance at P<0.05, with Means±S.D values being 2.2800±0.198 for Group A dogs (Prolene mesh treatment), 1.8900±0.139 for Group B dogs (Prolene-Vicryl composite mesh treatment) and 2.5675±0.118. These results were in accordance with the findings of Bangash et al. (2012) and Schmidbauer et al. (2005).
            On follow-up clinical examination in Group A (Prolene treated group), dog A1 and dog A2, respectively, showed evidence of seroma and hematoma formation; hence it was inferred that 50% of the dogs suffered from the complications of seroma and hematoma formation in group A. Contrarily, in Group B (Prolene-vicryl composite mesh treated group), only one dog B2 was found with seroma and no hematoma was found in all dogs of group B. This was in complete agreement with similar findings as reported by Bangash et al. (2012). No abscess was found in any (Group A, Group B and Group C dogs). Because the use of anti-biotic post-operatively.
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