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One of the most relevant problems of gynecology is the treatment of pelvic organ prolapse (POP). Currently, there 

are more than hundred methods of surgical treatment of pelvic organ prolapse. At this moment, biologic grafts and 
synthetic mesh prostheses are widely being used. However, the use of mesh prostheses can lead to the complications 

such as pain and dyspareunia (6-8), mesh contracture (9), functional disorders of the lower urinary tract (10, 11), 

fistula formation and mesh erosion into adjacent organs, bowel perforation, hemorrhage, vesicovaginal fistula 

formation and others. 

In this study, the comparative analysis of Gynemesh PS Nonabsorbable Prolene Soft Mesh and ULTRAPRO 

Partially Absorbable Lightweight Mesh is presented, which were experimentally implanted subcutaneously on the 

anterior abdominal wall of animals. The experiment was conducted on 60 Lewis rates aged 8-10 weeks, weighing 

150-200 g. In the animals of the first group (n=30), Gynemesh PS Nonabsorbable Prolene Soft Mesh (3.0 x 2.0 cm) 

was implanted on the aponeurosis of the external oblique without fixation to the aponeurosis. In the animals of the 

second group (n=30), ULTRAPRO Partially Absorbable Lightweight Mesh was implanted. The skin wound was 

closed separately with interrupted sutures using atraumatic thread (Ethibond 5/0). In the postoperative period, the 

animals were kept on a standard laboratory diet. The rats were euthanized on 15th, 20th, 60th, 90th, 120th, and 180th 
days in both groups following the surgery. 

The studies have shown that the unique knitted construction of the mesh promotes tissue ingrowth and tissue 

integration. Due to its good biocompatibility and elastic properties, Ultrapro mesh only demonstrated a very slight 

tendency to contract. Ultrapro mesh creates a strong yet flexible scar tissue that mimics the natural abdominal wall. 

Ultrapro mesh can be successfully used for the reconstruction of pelvic organ prolapse.  
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Introduction:One of the most relevant problems of gynecology is the treatment of pelvic organ prolapse (POP). In 

the United States, 25% of women suffer from pelvic floor disorders (1, 2) and about 200,000 patients undergo 
various surgical procedures annually for prolapse, and approximately 29% require reoperation for recurrent prolapse 

(3). Currently, there are more than hundred methods of surgical treatment of pelvic organ prolapse. Since the 1970s, 

the biologic grafts and synthetic mesh prostheses have been widely used in abdominal repairs of POP (4, 5). 

On the other hand, the use of mesh prostheses can lead to the complications such as pain and dyspareunia (6-8), 

mesh contracture (9), functional disorders of the lower urinary tract (10, 11), fistula formation and mesh erosion into 

adjacent organs, bowel perforation, hemorrhage, vesicovaginal fistula formation, as well as retrovesical hematoma 

formation and mesh erosions not simply through the vaginal epithelium but into the bladder (12, 13). 

However, currently there is still no consensus on the use of mesh implants in pelvic surgery. Coming from the above 

mentioned, the search for developing the advanced implants for clinical practice that would reduce the number of 

complications associated with its use continues to take place. In the current study, the comparative analysis of 

Gynemesh PS Nonabsorbable Prolene Soft Mesh and ULTRAPRO Partially Absorbable Lightweight Mesh is 
presented, which were experimentally implanted subcutaneously on the anterior abdominal wall of animals. 

Material and Method:Animals-60 Lewis rats aged 8–10 weeks obtained from the breeding facility of the Tbilisi 

State Medical University (Georgia) were used. Animals were housed in standard laboratory conditions under 12-hr 

day-night cycles with provision of pelleted rodent diet and water ad libitum. This study was carried out in strict 

accordance with the recommendations in the Guide for the Care and Use of the Institutional Animal Care 

Committee. The protocol was approved by the Committee on the Ethics of the Georgian National Medical Research 

Institute in Tbilisi, Georgia. 

Experimental design and procedure-Animals were fasted for an entire day before the surgery and only water was 

provided to them. All surgical procedures were conducted under ether anesthesia using aseptic techniques. The 
anterior abdominal wall area of all animals was shaved, and the skin was processed with antiseptic solution 

“Hospidermin” (Germany). Afterwards, two transverse skin incisions of 2 cm were made in the epigastric and 

hypogastric regions. Both wounds were connected to each other through a tunnel in the subcutaneous fat. In the 

animals of the first group (n=30), Gynemesh PS Nonabsorbable Prolene Soft Mesh (3.0 x 2.0 cm) was implanted on 

the aponeurosis of the external oblique without fixation to the aponeurosis. In the animals of the second group 

(n=30), ULTRAPRO Partially Absorbable Lightweight Mesh was implanted. The skin wound was closed separately 

with interrupted sutures using atraumatic thread (Ethibond 5/0) in all animals of both groups. In the postoperative 

period, the animals were kept on a standard laboratory diet. The rats were euthanized on 15th, 20th, 60th, 90th, 120th, 

and 180th days in both groups following the surgery. 



Histological examination-The tissues of the anterior abdominal wall from the area of implantation together with the 

implant was fixed in 10% neutral buffered formalin and embedded in paraffin. Tissue sections of 5 mm - thickness 

were stained with Hematoxylin and Eosin, and Masson’s trichrome for morphological evaluation. 

Pathomorphological study was performed with Leica DM-5000 microscope, equipped with digital camera Leica 

DFC-490 (Leica Microsystems, Germany).  

Results and Discussion:All animals have had successful surgeries and postoperative period. There were no specific 

complications present that were associated with the use of implants in neither of series of experiments. The implant 

was dislocated in all animals. In animals of the first group, the implants were somewhat contracted, however, the 
implant structure was preserved through 30 days. In 3 (10%) cases of animals of the first group, partial necrosis of 

the skin in the wound area and the presence of implant threads in the wound were evident on days from 20 through 

30 following the surgery. In the other animals of this group, a strong adhesive process was seen. The implant was 

tightly attached to the skin and surrounding tissues. In the animals of the second group, the adhesive process was 

also present at the same dates. Table 1 demonstrates the type of implant and the nature of postoperative 

complications. 

 

Table 1. The type of postoperative complication 

Type of complication 

Type of implant Hematoma Seroma Infiltration Suppurative Wounds Skin Necrosis 

Group I 

Gynemesh PS 

1 (3.3%) 2 (6.7%) 2 (6.7%) 2 (6.7%) 3 (10.0%) 

Group II 

ULTRAPRO 

1 (3.3%) 1 (3.3%) 2 (6.7%) 0 (0%) 0 (0%) 

 

The histological studies have shown that, in the animals of the first group, on the 3rd day from the surgery, the 
hyperemic reaction of the soft tissues surrounding implant with expressed lymphocytic infiltration was present. On 

the 15th day, the presence of bridging fibrosis was seen around the mesh structure of the implant. Multinucleated 

giant cells were also identified. On the same date, in animals of the second group, fibrosis without bridging 

formation as well as resorbed zones of implant were observed. On the 60th day, granulomatous reaction with 

multiple lacunae of the tissues surrounding the implant was noted on the specimens of animals of the first group. On 

the figures 1 and 2, the implants surrounded by newly formed, well-vascularized connective tissues are shown (60 

days after implantation). On a later date, the presence of dense connective tissue around the implant was observed in 

animals of the first group. In animals of the second group, after 6 months following the surgery, fragments of 

implant threads were visible which were surrounded by dense connective tissue. 

Following the surgery, the adhesion process and the wrinkling of an implant are reported by many authors (14-16). 

Our studies have shown that in most cases, within 4-7 days after the surgery, the seromas and hematomas were 

present in the animals of both groups. In the animals of the first group, suppurative wounds were observed in 6.7% 
of cases, and necrosis of the edge of the skin wound in 10% of cases. We think that the presence of hematoma in the 

postoperative period was associated with the tunneling of subcutaneous fat and the damage to the surrounding 

tissues. As for the presence of seroma, some authors consider this a reaction of the recipient's tissue to the foreign 

body. The others suggest that seromas are caused by the friction of the tissues to the surface of an implant. However, 

there are reports that seromas are also observed with plastic surgery of the anterior abdominal wall using local 

autologous tissues (17-21). The responsive reaction of the tissues to the implant, depending on its structure, pore 

size and thickness, remains unclear (22). However, it should be underlined that an implant created from semi-

degradable materials has shown good results. Unique knitted mesh construction promotes good tissue ingrowth and 

tissue integration. As a result of its good biocompatibility and elasticity, the lightweight, large-pored Ultrapro mesh 

showed only a very slight tendency to contract. Similar results were presented by other authors (23). 

Currently, the methods are being developed that will enhance the integration of implants with tissues of the 
recipient. Various cellular technologies have been used (24-25), that allow the optimization of the wound healing 

process, accelerate vascularization of the implant, and reduce postoperative complications. Another method for 

preventing postoperative complications when using an implant is to develop atraumatic surgical interventions. 

Conclusion:Unique knitted construction of the mesh promotes tissue ingrowth and tissue integration. Due to its 

good biocompatibility and elastic properties, Ultrapro mesh only demonstrated a very slight tendency to contract. 

Ultrapro mesh creates a strong yet flexible scar tissue that mimics the natural abdominal wall. Ultrapro mesh can be 

successfully used for the reconstruction of pelvic organ prolapse.  
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ნ.კინტრაია,ი.თოდუა,ზ.კაკაბაძე      

მენჯის ღრუს ორგანოთა პროლაფსის რეკონსტრუქციისას სხვადასვა სახის ბადის გამოყენების 

შედარებითი ანალიზი. 

თბილისის სახელმწიფო სამედიცინო უნივერსიტეტი 

მითითებულია,რომ მენჯის ღრუს ორგანოთა პროლაფსუსი საკმაოდ ხშირ შემთხვევას წარმოადგენს 

ქალებში.მოტანილია ამ პათოლოგიის რეკონსტრუქციის დროს სხვადასვა სახის მაშების გამოყენების 

შედარებითი ანალიზი და გამოტანილია დასკვნა მათი ეფექტურობის შესახებ.  


