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Introduction
The incidence of incisional hernia in the United States is from 

10% to 23%. Despite significant advances in many areas of surgery, 
surgical treatment of ventral and incisional hernias continues to 
be problematic, with recurrence rates ranging from 5% to 63%, 
depending on the method of hernia repair [1-3]. Furthermore, lack 
of long-term follow-up and objective criteria in the literature to 

determine hernia recurrence may have led to an under estimation of 
the recurrence rate.

For that reason, one of the most important contribution to 
ventral hernia repair occurred when René Stoppa first described 
his surgical technique [3]. This technique demonstrated the 
advantages for ventral hernia repair, in reducing recurrences and 
complications. Nowadays, this technique is commonly used in many 
hernia centers Worldwide even in Mexico. At the same time, we 
started to understand the biology of hernia formation, including the 
role of collagen, and the relationship with tissue formation. It has 
also become clear that several other factors, such as the surgeon’s 
experience, the prosthesis types, and the fixation method, affect the 
prognosis of hernia repair. So while searching for a solution to this 
problem and to reduce these complications, Odimba et al. [4] studied 
the subparietal cleavable spaces in the abdomen, with a view of 
their practical application in general surgical practice. These studies 
formed part of an applied anatomy research project on the repair 
of anterolateral gaps in the abdominal wall. This important study 
discovered and led to the principle concept on which rives technique 
for incisional hernia repair was based. In 1985, Rives and Stoppa 
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first described their famous technique for incisional hernia repair, 
in which the polypropylene mesh is held in place sublay by intra-
abdominal pressure, an application of Pascal’s principle [5].

Since them, the Rives-Stoppa technique has become the gold 
standard for incisional hernia repair and many experiences has 
been published worldwide [5]. Some studies provide further 
recommendations on the optimal position of the mesh, and on 
which type of mesh should be used. A Cochrane review by Den 
Hartog et al. [6] investigated the long-term outcome of patients 
treated for incisional hernia with open operative repair procedures. 
The review concluded that the pre-peritoneal position is optimal 
for polypropylene mesh in incisional hernia repair, yielding better 
results when compared to on lay mesh repairs. Another review by 
Bachman et al. [7] described the properties of different types of 
meshes, including polypropylene mesh, and showed the average of 
abdominal wall tensile strength to be 59 N/cm². It was observed that 
hernia recurrences usually occurred at the mesh margin, between the 
mesh and the tissue. This study compares the use of mersilene and 
polypropylene meshes during the Rives-Stoppa technique for hernia 
repair, both meshes types had a low rate of complications, with no 
difference in the type of complications [7]. It is now recommended to 
keep the bowel separated from a macroporous mesh of any material 
due to the risk of adherences [8].

Furthermore, the lack of long-term follow-up and objective 
criteria in the literature to determine hernia recurrences may have led 
to an underestimation of recurrence rate. In a study on 3,894 patients, 
Chevrel and Rath found a recurrence rate of 18.4% without the use 
of mesh, compared with 5.5% when using a polypropylene mesh on 
lay [8]. There is strong evidence to suggest that contemporary repair 
of abdominal wall hernias should use a tension-free repair method, 
with placement of a mesh in most cases, while laparoscopic surgery 
requires significant expertise and induces high costs [9]. In ventral 
incisional hernia, the position of a mesh in a sublay position has 
been found to be effective and to have a low recurrence rate, despite 
randomized trials have not been performed [9].

More recently sutureless methods for mesh fixation have been 
described. In 2009, Canziani et al. [10] reported a study which 
evaluated the usefulness of sutureless incisional open hernia repair 
with mesh fixation using fibrin sealant. The polypropylene mesh was 
placed in the pre-peritoneal position and fixed with fibrin sealant. 
The incidence of postoperative pain was low (5%), the hospitalization 
period was shorter (average of 3 days), and the complication rates 
comparable to the traditional Rives technique [11].

Methods and Study Design
This prospective, randomized, evaluator-blinded study was 

conducted between May 2007 and June 2012 at a single institution 
in Mexico. Patients undergoing elective surgery for ventral hernia 
repair were randomized into two groups. All patients were informed 
of the protocol and provided written informed consent to take 
part to the study but only the surgeon knew about the procedure. 
Patients were assigned by permuted block randomization, at the 
time of surgery. Patients in Group 1 underwent mesh fixation using 
transfascial Prolene sutures and in Group 2, the mesh was fixated 
solely with fibrin sealant. Patients undergoing emergency surgery like 
strangulated hernias were not eligible to the study.

Surgical procedures
Ventral hernia repair was performed using the Rives-Stoppa 

technique. The incisional site was determined by previous surgery, 
and was usually in the middle line of the abdomen. The hernia sac 
was dissected to find the edge of the defect, and the pre-peritoneal 
space was then dissected 8 cm to 10 cm beyond the defect. A heavy 
polypropylene mesh was trimmed to the size of the hernia defect 
measured intra-operatively and placed in the pre-peritoneal position. 
Depending on the group to which the patient was randomized, the 
mesh was either fixated by transfascial sutures using polypropylene 
threads (Prolene), or by application of fibrin sealant. In the sutures 
group, transfascial sutures were placed through the mesh in order to 
position it in the shape that had previously been measured (Figure 
1). The needle was passed through the skin and aponeurosis of the 
major, minor oblique and/or transversalis fascia, depending on the 
site of the hernia, even in the superior or inferior abdomen leaving a 
space between each suture for keeping an aponeurosis bridge between 
two sutures. The mesh was then fixated by a knot on the skin. In the 
fibrin sealant group, a thin and homogeneous layer of fibrin sealant 
(Tisseel, Baxter Healthcare, Deerfield, IL, USA) was used to fix the 
mesh (Figure 2a). Fibrin sealant was sprayed using the specific spray 
applicator (Easyspray device, Baxter International Inc., Deerfield, 
IL, USA) (Figure 2b) which allows an easy application following the 
manufacturer’s recommended dosage of 2 ml per 100 cm².

Figure 1: Mesh fixation using transfascial suturing.

Figure 2a: Mesh fixation using fibrin sealant.

Figure 2b: An image highlighting the spray application of fibrin sealant.
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Endpoints
Intra-operative and post-operative outcomes included type of 

anesthesia, type of drain used, size of the defect, use of antibiotics 
(systemic or local), peri-operative complications, length of hospital 
stay, and post-operative complications 15 days, 30 days, 6 months, 
1 year and 2 years after surgery. After the surgery the patients were 
followed-up by a different surgeon blinded from the study procedure.

Statistical analyses
Basic quantitative statistical analyses were performed and p 

values calculated using a chi-squared test for non-parametric data 
and a Student’s t-test for parametric data. P values below 0.05 were 
considered significant.

Results
Patient demographics and pre-operative characteristics

Overall, 92 patients were included in the study. Forty six patients 
were randomized in each group, but due to the unavailability of 
Tisseel in the hospital, 4 patients randomized to the fibrin sealant 
group had their mesh finally fixated with transfascial sutures. At final 
50 patients had their mesh fixated with transfascial sutures (TFS: Gr 
1) and 42 had their mesh fixated with fibrin sealant (FS: Gr2).

Patient demographics and pre-operative characteristics are 
shown in Table 1. Patients were predominantly female in both study 
groups (Gr 1: n=40/50 [80.0%]; Gr 2: n=38/42 [90.5%]) with a mean 
age of 57.7 years in Gr 1 vs. 55.6 years in Gr 2, (p value=0.46 non-
significant). The mean BMI was similar between groups (31.4 and 
31.1, respectively, p=0.90 non-significant). The majority of patients 
were undergoing surgery for a recurrent hernia (Gr 1 n=40/50 
[80.0%] and Gr 2 n=30/42 [71.4%]). The remaining were primary 
hernias. The hernias were especially epigastric Gr 1=10%, Gr 2=9.5% 
and umbilical Gr 1=26% and Gr 2=23.8%. The distribution of hernia 
types was similar between groups, with incisional hernia being the 
most common in both groups. The mean length of time since the first 
diagnosis of hernia was 3.9 years (range: 1-23 years) in Gr 1 and 5.6 
years (range: 1-40 years) in Gr2. This difference was non-significant 
(p=0.36); this can be explained as long time hernia history is very 
common in Mexico. The majority of patients in both treatment groups 
did not have any pre-operative severe comorbidities like hyper blood 
pressure, Diabetes Mellitus or emphysema (Gr 1, n=39 [78.0%]; Gr 2, 
n=32 [76.2%], not-significant). Twenty one had complicated hernias 
at time of surgery. Among them 17 presented with incarcerated but 
not strangulated hernias, without peritoneal irritation (Gr 1, n=8; Gr 
2, n=9), and they did not need an urgent surgery,

2 patients in Gr 1 presented a loss of domain and one patient 
in Gr 2 had preoperative pneumoperitoneum for the same reason. 
Additionally, one patient in Gr 1 had an open abdomen following 
to a previous septic procedure with a very large hernia, after a 
postoperative open abdomen in pancreatitis solved patient.

Intra-operative characteristics and post-operative 
outcomes.

Gr 1: Transfascial sutures group (TFS): In the transfascial 
sutures group, the average size of the defect was 107.7 cm2 (range: 
4 cm2 to 900 cm2). Most patients underwent regional anaesthesia 
(68.0%), with the remaining patients undergoing either general 
(28.0%) or local anaesthesia (4.0%). Removal of excess fluid by 
a drainage system postoperatively was performed in 44 patients 
(88.0%). A closed suction drain was used in 34 patients (68.0%) for 

Table 1: Patient demographics and pre-operative and intra-operative 
characteristics.

 
Transfacial sutures 
Group (Group 1)

Fibrin sealant 
Group (Group 2)

N=50 N=42

Sex, n (%)  
Male 10 (20.0) 4 (9.5)

Female 40 (80.0) 38 (90.5)
Age (years)  

Mean (range: min-max) 57.7 (26-86) 55.6 (33-77)
Weight (kg)  

Mean (range: min-max) 76.8(30-120) 76.8 (46-120)
BMI (kg/m²)  

Mean (range: min-max) 31.4 (13.3-51.3) 31.1 (19.6-57.9)
Co-morbidities, n (%)  

Hypertension 32 (64.0) 28 (66.7)
Diabetes mellitus 21 (42.0) 15 (35.7)

Obesity 14 (28.0) 9 (21.4)
Cancer 5 (1.0) 3 (7.1)

Previous surgical history, n (%)  
X abdomen surgeries 34 (68.0) 30 (71.4)
Type of hernia, n (%)  

Umbilical 13 (26.0) 10 (23.8)
Incisional 31 (62.0) 27 (64.3)
Epigastric 5 (10.0) 4 (9.5)

Parastomal 1 (2.0) 1 (2.4)
Recurrent hernia, n (%)  

Yes 40 (80.0) 30 (71.4)
No 10 (20.0) 12 (28.6)

Length of hernia history (years)  
Mean (range: min-max) 3.9 (1-23) 5.6 (1-40)

Size of defect (cm²)  
Mean (range: min-max) 107.7 (4-900) 87.4 (2-500)

Pre-operative complications, 
n (%)  

None 39 (78.0) 32 (76.2)
Incarcerated hernia 8 (16.0) 9 (21.4)

Loss of domain 2 (4.0) -
Open abdomen 1 (2.0) -

Pneumoperitoneum - 1 (2.4)
Type of anesthesia, n (%)  

Regional 34 (68.0) 29 (69.0)
Local 2 (4.0) 3 (7.1)

General 14 (28.0) 10 (23.8)
Type of drain, n (%)  

Open 10 (20.0) 5 (11.9)
Closed 34 (68.0) 21 (50.0)
None 6 (12.0) 16 (38.1)

Antibiotic use, n (%)  
Yes 37 (74.0) 23 (54.7)

Local 32 (64.0) 14 (33.3)
Systemic 19 (38.0) 16 (38.1)

Both local and systemic 14 (28.0) 7 (16.7)
None 13 (26.0) 19 (45.2)

10 days to 14 days following surgery and an open drainage system 
(Penrose) was used in 10 patients (20.0%). The decision to administer 
pre-operative antibiotics was made by the operating surgeon himself 
and depended on the size of the hernia and on any pre-operative or 
intra-operative complications like prolonged operating time. So a 
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total of 32 patients (64.0%) received local antibiotics, like amikacin 
in a water solution given 10 minutes before placement of the mesh, 
when the surgery spent more than 2 hours. In addition in 19 patients 
(38.0%) systemic intravenous antibiotics were administered, usually 
cefotaxime as a standard dose. A total of 14 patients (28.0%) received 
both local and systemic antibiotic, the decision was made by the 
surgeon himself.

Post-operative outcomes and results of follow-up are shown in 
Table 2. Post-operative complications occurred in 15 patients (30.0%) 
at 15 days (Figure 3a), including bleeding complications such as 
bruising/ecchymosis (4 patients, 8%), hematoma (4 patients, 8%) and 
seroma (three patients, 6%), all of which resolved without the need 
for additional treatment. The average length of hospital stay was 1.32 
days (range: <1 to 4 days), with one patient requiring only ambulatory 
care. Post-operative complications at the 1-month follow-up visit 
were reported in 22 patients (44%). Reported complications included 
seroma (n=6; 12%), haematoma (n=2; 4%), bleeding (n=1; 2%), 
infection (n=1; 2%), induration (n=4; 8%), bruising (n=4; 8%), pain 
(n=2; 4%) and skin necrosis (n=2; 4%). Patients with haematoma 
did not require treatment, and patients with infection just received 
antibiotics for 10 days without removing the mesh. Induration did 
not require treatment. In the case of seroma formation, excess of fluid 
was removed in three patients using an open drain, in two patients 
with a closed drain and one patient did not require any drainage. 
At the 6-month follow-up visit, complications were reported in 10 
patients (20%) including seroma (n=1; 2.0%), protrusion without 
hernia (n=1; 2.0%), induration without pain (n=5; 10%), pain (n=2; 
4%) that was treated by analgesics and one case of hernia recurrence 
(n=1; 2.0%). Follow-up at 1 year post surgery was completed by the 
50 patients (100 %) of this group 1, and hernia recurrence occurred in 
two patients (4%) (Figure 4a). All 50 patients also attended the 2 years 
follow-up visit. Complications were reported in 5 patients (10.0%), all 
of which were hernia recurrences operated by inlay procedure with 
PTFE mesh.

Gr 2: Fibrin sealant group (FS): In the fibrin sealant group, the 
average size of the defect was 87.4 cm² (range: 2 cm² to 500 cm²). 
We used three ml of final Tisseel product per patient, meaning 1.5 
ml of fibrinogen and 1.5 ml of thrombin as recommended by the 
manufacturer (2 ml per 100 cm cm²). Most patients underwent 
regional anesthesia (n=29; 69.0%) with the other patients undergoing 
either general (n=10, 23.8%) or local anaesthesia (n=3, 7.1%). 
Removal of excess fluid by a drainage system was performed in 26 
patients (61.9%), using a closed suction drain for half of them (13 
patients) for more than 15 days. The remaining 13 patients received 
either an open drain or no drainage.

Fourteen patients (33.3%) received local antibiotics amikacin 500 
mg in a sterilized water solution through the procedure, prior to the 
mesh placement and 16 patients (38.1%) received systemic antibiotics 
cefotaxime at standard doses. Nineteen patients (45.2%) did not 
receive any antibiotics. Seven patients (16.7%) received both local and 
parenteral antibiotics. The decision was taken by the surgeon based 
on the operating time, the size of hernia (usually small hernias do not 
receive antibiotics) and the surgeon’s experience.

The average length of hospital stay was 1.3 days (range: <1 to 7 
days), with 12 patients (28.5%) requiring only ambulatory care. At 
15 days after surgery, post-operative complications were reported in 
10 patients (23.8%) including seroma (n=4, 9.5%), wound infection 
(n=3, 7.1%), induration (n=2, 4.8%) and skin necrosis (n=1, 2.4%). 

All seroma resolved after drainage, infections resolved upon oral 
antibiotics treatment, induration did not require treatment and the 
skin necrosis required resection only of the damaged area without 

Table 2: Post-operative outcomes and follow-up.

 
Transfacial sutures Group 

(Group 1)
Fibrin sealant Group 

(Group 2)
N=50 N=42

Length of hospital 
stay (days)  

Mean (range: min-
max) 1.32 (<1-4 days) 1.3 (<1-7 days)

15-day follow-up, 
n (%)  

No complications 35 (70.0) 32 (76.2)
Complications 15 (30.0) 10 (23.8)

Seroma 3 (6.0) 4 (9.5)
Haematoma 4 (8.0) -

Ecchymosis/Bruising 4 (8.0) -
Infection - 3 (7.1)

Induration 2 (4.0) 2 (4.8)
Skin necrosis 1 (2.0) 1 (2.4)

Pain 1 (2.0) -
1-month follow-up, 

n (%)  

No complications 28 (56.0) 40 (95.2)
Complications 22 (44.0) 2 (4.8)

Seroma 6 (12.0) -
Haematoma 2 (4.0) -

Bleeding 1 (2.0) -
Bruising 4 (8.0) -
Infection 1 (2.0) 1 (2.4)

Induration 4 (8.0) -
Skin necrosis 2 (4.0) 1 (2.4)

Pain 2 (4.0) -
6-month follow-up, 

n (%)  

No complications  39 (78.0) 37 (88.1)
Complications 10 (20.0) 4 (9.5)

Seroma 1 (2.0) -
Infection - 1 (2.4)

Protrusion without 
hernia 1 (2.0) -

Induration 5 (10.0) 1 (2.4)
Pain 2 (4.0) -

Recurrence 1 (2.0) 2 (4.8)
Missing 1 (2.0) 1 (2.4)

1-year follow-up, 
n (%)  

No complications 42 (84.0) 27 (64.3)
Complications 2 (4.0) 4 (9.5)

Recurrence 2 (4.0) 2 (4.8)
Probable recurrence - 1 (2.4)

Pain - 1 (2.4)
Missing 6 (12.0) 11 (26.2)

2-years follow-up, 
n (%)  

No complications 19 (38.0) 22 (52.4)
Complications 5 (10.0) 1 (2.4)

Recurrence 5 (10.0) 1 (2.4)
Missing 26 (52.0) 19 (45.2)
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any recurrence (Figure 3b). Post-operative complications at the 
1-month follow-up visit were reported in two patients (4.8%). One 
patient continued to present skin necrosis that resolved following 
cutting of the mesh, and one patient presented a persistent superficial 
infection which lasted six months. At 6 months, complications 
were reported in 4 patients (9.5%) such as infection (n=1, 2.4%), 
recurrences (n=2, 4.8%) and one induration of the scar (n=1, 2.4%) 
which did not require any treatment. The follow-up visit at 1-year 
was completed by 42 patients (100%). One patient reported chronic 
pain treated by analgesics with good results, and hernia recurrence 
occurred in two patients (4.7%) and required reoperation with the 
same procedure and the same technique without any recurrence after 
one more year follow up (Figure 4b). The 2-year follow-up visit was 
also completed by all 42 patients. There were no pain, no discomfort, 
and a recurrence was reported in one patient (2.4%). We assume 
those patients returned to work with a good quality of life.

Discussion
In this study, we compared the post-operative outcomes 

following to the use of fibrin sealant vs. transfascial sutures for mesh 
fixation in ventral hernia repair using the Rives-Stoppa technique. 
To our knowledge, there are two studies with mesh fixation with 
Tisseel in open ventral hernia repair; the study from canziani with 
a sublay technique and a study from Stoikes and Voeller with onlay 
procedure. In our study, the two groups were comparable as regards 

to their baseline demographics and characteristics. The majority of 
patients in both groups were women as reported in the literature. In 
both groups we found ventral hernias like epigastric, umbilical or 
incisional, which shows the complexity of the hernias observed in this 
study, with 64 patients having experienced more than two previous 
surgical procedures. The percentage of patients with an incarcerated 
hernia was the same in both groups. The complexity of the hernias 
in the fibrin sealant group as compared to the sutures group may 
be explained by the size of the defect and by the time of evolution. 
This indicates that the procedure may be performed even in difficult 
cases. It has to be considered that in our country we operate over 
sized hernias with a very long history due to the low educational level 
that delays the treatment. Another variable between groups was the 
size of the hernia. The average size of the defect was 107.7 cm² in the 
suture group vs. 87.4 cm² in the fibrin sealant group (p=0.25) but this 
was not statistically significant so we concluded that the groups were 
comparable. However, this difference in size may be accounted for by 
the larger number of patients in the suture group with large defects ≥ 
200 cm² (n=8(16%)) including one with a defect >900 cm² and a BMI 
of 31.5 than in the fibrin sealant group (n=5(11.9%)).

The literature recommends the use of a drain, especially a closed 
suction drain, to remove excess fluid after surgery [12]. In our study 
we used closed suction drains, open drains and in some cases, no 
drain. A closed suction drain was used in 68.0% of patients in the 
suture group and 50% in patients of the fibrin sealant group (p=0.013). 
Closed suction drains were usually required in patients with hernias 
that needed a very large dissection and placement of a large mesh. 
One possible reason for the lower use of closed suction drains in the 
fibrin sealant group is that fibrin sealant reduces the likelihood of 
seroma formation [13] and therefore, even with large defects, a closed 
suction drain is not always required. This is supported by the absence 
of seroma after one month of surgery in the fibrin sealant group. Even 
if in our study the clinical seroma rate at 15 days post-operative was 
higher in the fibrin sealant group (9.5%), than in the suture group 
(6.0%) it was not significant (p=0.69). Another complication that 
depends on the drain is the hematoma. The hematoma rate at15 days 
post operative was higher in the suture group (8%) than in the fibrin 
sealant group (0%) and at 1 month the rate was 4% in the suture group 
vs. 0%. So we noted that the fibrin sealant makes a more clean surgery 
without haematoma, due to its topical haemostatic properties.

The use of antibiotics was more frequent in the transfascial 
sutures group than in the fibrin sealant group (overall antibiotic use: 
74% vs. 54.7%, local antibiotic use: 64% vs. 33.3%). This difference 
could possibly be explained by the longer operating time required 
in the sutures group to perform the tissue dissection for the pre 
peritoneal space more than 10 cm beyond the aponeurosis shape, so 
there was more bleeding more damaged tissue and more time was 
required to perform the surgery than in the fibrin sealant group. A 

Figure 3a: External abdominal images following to mesh fixation with 
transfascial suture.

Figure 3b: External abdominal images following to mesh fixation with fibrin 
sealant.

Figure 4a: Post-operative view of incisional hernia repair with glue.

Figure 4b: Post-operative view of glue repair.
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longer operating time increases the likelihood of using antibiotics as a 
larger defect requiring placement of a larger mesh, increases the risk 
of infection [14]. In the fibrin sealant group even the large hernias did 
not require antibiotics because a fewer dissection was needed to fix 
the mesh, due to the lower rate of infection. Although the infection 
was more frequent in the fibrin sealant group at 15 days (7.1% vs. 0% 
in the suture group) and at one month (2.4% vs. 2.0%), we consider 
that we need to generalize the use of antibiotics even in a short hernia 
procedure.

Length of hospital stay following surgery can depend on several 
factors such as age, pre-operative conditions, size of hernia and 
intra-operative complications. In this study, length of hospital stay 
was comparable between groups. Patients undergoing mesh fixation 
with fibrin sealant stayed an average of 1.3 days in hospital, whilst 
those patients undergoing mesh fixation by sutures stayed an average 
of 1.32 days in hospital. However both groups spent very much less 
time at hospital than as reported in the literature, as Dr Martin-
Duce Ho reported 11 days for patients undergoing incisional hernia 
with mesh repair [15]. However, twelve patients in the fibrin sealant 
group vs. one in the sutures group (p <0.001) required to stay only a 
couple of hours in hospital following surgery and developed less pain, 
indicating that ambulatory treatment can be considered when using 
fibrin sealant for mesh fixation.

It has also to be considered that by providing a well polymerized 
and highly concentrated fibrin clot, fibrin sealant stimulates 
neovascularization, cell proliferation and mesh integration as 
demonstrated by several pre-clinical experiments [16,17].

In a literature review of ventral incisional hernia repair [18], 
recommended reinforcement of all ventral hernia repairs with 
prosthetic repair materials. A synthetic mesh was commonly used and 
the recommended position for the mesh was the underlay position. 
They also recommended the use of a macroporous monofilament 
mesh to allow for in-growth scar tissue. Placement of the mesh in 
contact with the bowel should be avoided, therefore pre-peritoneal 
placement is recommended.

One of the most important outcomes in hernia studies is the 
incidence of recurrences. In this study the recurrence rate at the 1-year 
was comparable between treatment groups (4.0% vs. 4.8% in the 
suture group and fibrin sealant group, respectively). The recurrence 
rate at the 2-year was lower in the fibrin sealant group (2.4%) than 
in the sutures group (10.0%; p=0.24). In this study the overall 
recurrence rate for the two year period after surgery was higher in the 
suture group than in the sealant group(14.0% vs. 7.1%, p=0.33). It is 
generally expected that two years following to the surgery all potential 
recurrence will have occurred, since by this time any shrinkage of the 
polypropylene mesh will have occurred. In general, we are concerned 
about the high incidence of recurrence at the 2-years period but this 
has to be considered in the light of the size of the hernias and the high 
mean body mass index of 31.

The data show only one recurrence in the suture group at six 
months follow up, and two recurrences in the fibrin sealant group 
at the same time. But at one year postoperatively 2 patients had 
recurrence in the fibrin group and the same in the suture group. At 
two years, five recurrences were reported in the sutures group and 
only one in the fibrin sealant group. We acknowledge that this study 
present limitations as it was performed in a single center, with a 
difference in the number of patients per group (50 vs. 42) even with 
no statistically significant differences in the demographic parameters.

The average size of the defect was 107.7 cm² in the suture group 
vs. 87.4 cm² in the fibrin sealant group, respectively. Although this 
difference in defect size was not significant (p=0.25), there was a 
larger number of patients in the suture group with large defects ≥ 
200 cm² (suture group: n=8, fibrin sealant group n=5), including one 
patient in the suture group with a very large defect of 900 cm².

Conclusion
In this study, we demonstrated that fibrin sealant can be used as a 

safe and effective alternative to transfascial sutures for mesh fixation 
in ventral hernia repair. We found that fibrin sealant was effective 
regardless of pre-operative conditions and can be used in the same 
circumstances as transfascial sutures, including in elderly patients or 
in incarcerated and very large hernias. In fact, fibrin sealant may offer 
some benefits over the use of sutures, including a lower recurrence 
rate at 2-years post-surgery, a reduced risk of bleeding and of seroma 
formation due to the haemostatic properties of the fibrin sealant, and 
probably a reduction of the incidence and level of post-operative pain 
as well as a reduction of the length of hospital stay. The results of 
our study support the value of performing larger randomized trials 
to confirm the safety and effectiveness of the use of fibrin sealant for 
mesh fixation in ventral hernia repair. Some others benefits are the 
easiness to use in anticoagulated patients reducing the bleeding risk 
and the shorter operative time due to minimal dissection area.
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