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- Taux de récidive après suture 11% versus 1 % après

 pose de prothèse (p= 0.0015) 

- Taux de complications post opératoires précoces 

 similaires dans les 2 groupes 
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- Taux de récidive: R.M (3.6%) vs I.P (8.3%) 

- Taux de complications similaires dans les 2 groupes 

- La reparation par laparotomie           Retromusculaire 

Clinical Science

Open intraperitoneal versus retromuscular mesh repair
for umbilical hernias less than 3cm diameter

Frederik Berrevoet, M.D.,* Frederik D’Hont, M.D., Xavier Rogiers, Ph.D.,
Roberto Troisi, Ph.D., Bernard de Hemptinne, Ph.D.

Department of General and Hepatobiliary Surgery and Liver Transplantation Service, University Hospital Medical
School, Ghent, Belgium

Abstract
BACKGROUND: Mesh techniques are the preferable methods for repair of small ventral hernias, as a

primary suture repair shows high recurrence rates. The aim of this prospective study was to compare the
retromuscular sublay technique with the intraperitoneal underlay technique for primary umbilical hernias.

METHODS: From February 2004 to April 2007, all patients treated for umbilical hernias with
maximum diameters of 3 cm were prospectively followed. During the first period of 15 months, all
patients were treated with retromuscular repair using a large pore mesh (Vypro). After that period, for
all patients, mesh repair using an intraperitoneal Ventralex patch was performed. All patients underwent
general anesthesia. This analysis included 116 patients, of whom 56 had retromuscular repair (group I;
mean age, 54.8 years; mean body mass index, 28.2 kg/m2) and 60 had open intraperitoneal repair (group
II; mean age, 48.1 years; mean body mass index, 29.4 kg/m2). Operating time was evaluated as
skin-to-skin time, and drain management was noted for both techniques. Follow-up was !2 years for
all patients, and both early and late complications were registered, including seroma and hematoma
formation, wound infection, fistula formation, and recurrence rates. Preoperative and postoperative pain
was evaluated using a visual analogue scale (range, 0–10) on the day of the first outpatient visit; on
postoperative days 1, 7, and 21; and after 1 year. Quality of life was estimated using the EQ-5D
questionnaire 1 year after surgery. All data were analyzed using SPSS version 15 software. Wilcoxon’s
rank-sum test was used to analyze continuous variables, and repeated-measures analysis of variance
was used for visual analogue scale scores. The "2 test and Fisher’s exact test were used to assess the
differences between categorical data. P values ! .05 were considered statistically significant.

RESULTS: The mean operative times were 79.9 minutes in group I and 33.9 minutes in group II
(P ! .001). The mean hospital stay was significantly longer in group I (3.8 vs 2.1 days, P ! .001).
Seromas and superficial wound infections in the early postoperative period were not different between
both groups, although seromas occurred more frequent in the retromuscular group. Postoperative visual
analogue scale scores were significantly lower with the intraperitoneal technique at all time points (P !
.003, repeated-measures analysis of variance). However, 3 patients with the Ventralex patch had
to be readmitted for severe pain. The recurrence rate was higher with the intraperitoneal repair

Dr Berrevoet has financial interest or arrangements with following organizations that could be perceived as a real or apparent conflict of interest in the
context of the subject of this article: a consultancy agreement with Bard Davol Company (Olen, Belgium) and a consultancy agreement with Ethicon, Johnson
& Johnson (Dilbeek, Belgium).

* Corresponding author: Tel.: 32-9-3324892; fax: 32-9-3323891.
E-mail address: frederik.berrevoet@ugent.be
Manuscript received January 3, 2009; revised manuscript January 19, 2010

0002-9610/$ - see front matter © 2011 Elsevier Inc. All rights reserved.
doi:10.1016/j.amjsurg.2010.01.022
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- Prothèse non résorbable 

- Une face en polypropylène au contact de la paroi 

- Une face en PTFE au contact des viscères 

- 2 Languettes en polypropylène 

- Abord local mini invasif 

- Différentes techniques de fixation  
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Taux de récidive :   
 
     - 2%: Suivi de 15 mois ( n= 1/51) 

    Hia H. Hernia 2006 ; 10 : 409-13 

 
- 2.6%: Suivi de 15 mois ( n= 4/152) 
                        Iversen E. Hernia 2010 ; 14 : 555- 60   - 8.3%: Suivi de 31 mois ( n= 5/60) 
                        Berrovoet F. The A J Surg 2011; 20: 85-90 

 
- 8.9%: Suivi de 49 mois ( n= 12/135) 
                        Tollens T. Hernia 2011 ; 15 : 531-40 
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Taux de complications post opératoires:   
 

 
 
 
 
 
 
 
 

Hématome  Sérome Infection 
Superficielle  

 abcès  

Hadi HIA  
Hernia 2006 

       0%      2%       4%    0% 

       Iversen E     
       Hernia 2010 

       5.9%      0%       2%   0.7% 

       Berrovoet    
       The American J of Surg 2011 

       0%      3%       0%    0% 

 Tollens T    
 Hernia 2011 

       0%      4%       3%   1.5% 

      Martin  DF   
      Hernia 2008 

       0%      1.1%       0%   2.2% 
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Facteurs de risque de récidive: 

 
- Le sexe féminin ( OR= 0.19, IC 0.05- 0.72, p= 0.02 ) 

- Mauvais deploiment: 78 %         14.8 % de récidive 

Hernia (2011) 15:531–540
DOI 10.1007/s10029-011-0816-y
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Retrospective analysis of umbilical, epigastric, and small 
incisional hernia repair using the Ventralex™ hernia patch

T. Tollens · M. Den Hondt · K. Devroe · 
C. Terry · S. Speybroeck · C. Aelvoet · J.-P. Vanrykel 

Received: 21 July 2010 / Accepted: 20 March 2011 / Published online: 13 April 2011
 Springer-Verlag 2011

Abstract
Objective The aim of this retrospective study was to
determine the long-term recurrence and complication rates
following small abdominal wall hernia repair with the
Ventralex hernia patch. The study also aimed to identify
risk factors for hernia recurrence in patients undergoing
such repair and to examine the relationship between quality
of life and hernia recurrence.
Background Hernia repair using prosthetic mesh materials
has become the preferred method of repair, as the recur-
rence rates are much lower than with conventional repair
techniques. The prevention of long-term complications and
improvements in the quality of life should also be considered
as important features of successful repair. The Ventralex
patch is a bilayer prosthesis, designed for retromuscular or
intraperitoneal placement. Currently, seven studies have
evaluated the device for small ventral hernia repair, and all
have shown low short- and long-term recurrence rates.
Materials and methods The medical records of 176
patients who underwent abdominal wall hernia repair using
the Ventralex patch between May 2004 and February 2009
were reviewed. All patients were followed up after 1 month
and later in 2010. The rate of recurrence, immediate

postoperative and long-term complications, and quality of
life were evaluated.
Results Long-term follow-up data were available for 135
patients. The mean follow-up was 49 months (range 13–
70 months). There were 12 hernia recurrences (8.9%) dur-
ing this time. Postoperative (1-month) complications
included seroma (4%), superWcial surgical site infections
(3%), and an abscess (1.5%). At the mean long-term fol-
low-up, complications included infection (1.5%) and sub-
obstruction (1.5%). The only risk factor for hernia
recurrence was female gender (unadjusted odds ratio 0.19,
95% conWdence interval [CI] 0.05–0.72, P = 0.02). Patients
with hernia recurrence reported signiWcantly lower quality
of life scores than patients without recurrence.
Conclusions The Ventralex hernia patch oVers a simple
and quick means of repairing small abdominal wall hernias.
A relatively high recurrence rate was observed in this
study. Reviewing the available literature, a critical
appraisal is needed, attention should be paid to follow the
correct implantation technique, proper deployment technol-
ogy should be used, and a lightweight version would be
welcome.

Keywords Ventralex · Mesh repair · 
Umbilical hernia · Recurrence · Complications

Introduction

Umbilical herniation in adults is a relatively common and
often forgotten problem [1]. In most cases, the hernia
consists of a rigid and Wbrotic hernia gap that does not
enlarge, but a hernia sac that enlarges substantially [2]. The
etiology of umbilical herniation is multifactorial. Weakened
fascial tissue as well as chronically increased intra-abdominal

Electronic supplementary material The online version of this 
article (doi:10.1007/s10029-011-0816-y) contains supplementary 
material, which is available to authorized users.
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S. Speybroeck · C. Aelvoet · J.-P. Vanrykel
Department of General Surgery, Imelda Hospital, 
Imeldalaan 9, 2820 Bonheiden, Belgium
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Laparoscopic Evaluation Shows Deficiencies in Memory Ring
Deployment During Small Ventral Hernia Repair

Frederik Berrevoet • Bert Van den Bossche •

Luc de Baerdemaeker • Bernard de Hemptinne

Published online: 27 April 2010
! Société Internationale de Chirurgie 2010

Abstract
Background With the introduction of a self-expanding,

memory-containing, circular hernia patch, surgeons have

been enthusiastic about its use to repair ventral hernias smaller
than 3 cm in diameter. The aim of this study was to evaluate

the efficiency, reliability, and safety of the device laparo-

scopically with respect to adequate deployment of the patch.
Methods During 1 year all patients with small ventral

hernias were treated with this memory-containing patch and

were inspected by laparoscopy. Just prior to insertion of the
patch, remaining adhesions on top of the peritoneum were

analyzed, as was the interference of the umbilical ligament.

The final position of the patch was monitored, identifying
the cupping phenomenon, exposure of the polypropylene to

the viscera, and the amount of tension on the straps. All

patients were followed for 2 years and postoperative com-
plications and recurrence rate were monitored.

Results Twenty-eight patients were operated on for repair

of a small ventral hernia with laparoscopic control.
Adhesions, not digitally palpable, that interfered with

adequate patch deployment were observed in more than
80% of the cases. After a median follow-up of 25 months a

14.8% recurrence rate was observed.

Conclusions The patch, consisting of both polypropylene
and ePTFE, leads to unacceptable morbidity and a high rate

of recurrences. By laparoscopic evaluation, these recur-
rences are probably based on a combination of material

characteristics and unavoidable technical errors.

Introduction

The classical suturing techniques for repair of midline
ventral or incisional hernias have resulted in high recur-

rence rates [1–3]. However, mainly for primary hernia

defects smaller than 3 cm, there is still debate about
whether to use prosthetic mesh reinforcement in these

cases or to perform any type of suture repair. Open mesh

repair requires more extensive dissection with possibly
increased seroma formation and infectious complications,

while laparoscopic repair is not only very costly but also

implies intraperitoneal mesh placement with several long-
term risk factors such as adhesion formation, bowel

obstruction, or even mesh erosion [4, 5].

In recent years, primary suture repair, the vest-over-
pants suturing repair, and open retromuscular mesh rein-

forcement are the most frequently used techniques for
hernias between 0.5 and 3 cm in diameter [6, 7]. For her-

nias smaller than 0.5 cm, most surgeons agree on primary

suture repair, while hernias larger than 3 cm need an open
retromuscular or laparoscopic intraperitoneal repair [7, 8].

To avoid extensive dissection but allow mesh reinforce-

ment for in-between hernias 0.5–3 cm in diameter, a mem-
ory-ring-containing hernia patch (Davol Inc., Warwick, RI,

USA) was introduced with promising preliminary short-term

results (Fig. 1) [9, 10]. The patch consists of a polypropylene
layer attached to an ePTFE layer incorporating a recoil

polyethylene terephthalate (PET) memory ring.

This device has been embraced by many surgeons as a
quick and reliable mesh repair for small ventral or trocar

F. Berrevoet (&) ! B. Van den Bossche ! B. de Hemptinne
Department of General and Hepatobiliary Surgery and Liver
Transplantation Service, Ghent University Hospital and Medical
School, 2 K 12 IC De Pintelaan 185, 9000 Ghent, Belgium
e-mail: frederik.berrevoet@Ugent.be

L. de Baerdemaeker
Department of Anaesthesiology, Ghent University Hospital and
Medical School, 2 K 12 IC De Pintelaan 185, 9000 Ghent,
Belgium
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But de l’ étude 

 

 

 

 

 

 

 

 

 

1- Évaluer la réparation des hernies ombilicales ou

 éventrations après pose d’une plaque prothétique

 (Ventralex®) 

2- Déterminer les complications post opératoires 

3- Identifier les facteurs prédictifs de récidive 



Matériel et méthodes 

 

 

 

 

 

 

 

 

- Étude rétrospective: Janvier 2006 – Juin 2011 

- Mini laparotomie, pose de plaque en intra péritonéal 

- Consultation à 3 mois 

- Contact téléphonique 

- Délai médian de suivi: 49 mois ( 3 – 66 ) 



Résultats 

 

 

 

 

 

 

 

- 188 patients opérés et suivis (221 – 29 pdv – 4 Ŧ) 

- Médiane de suivi: 49 mois ( 3-66) 

- Hernies: n= 99 (52.6%) (84 HO, 14 HLB, 1 HS) 

- Eventrations: n= 89 (47.4%) (60 M, 29 L) 

- 88 hommes, 100 femmes 

- Age médian: 53 ans (18-90) 



Résultats 

 

 

 

 

 

 

 

- BMI: 28 (16.8 – 45) 

- Le score ASA: 2 (1-3) 

- Taille du collet :  2 cm (1-6) 

- Durée opératoire: 25 mn.(15-100) 

- Geste associé: n = 19 (10.1%) 



Résultats 

 

 

 

 

 

 

 

- Taille de la plaque: 

 

- Durée d’ hospitalisation: 2 jours (0-21) 

 

- Patients opérés en ambulatoire : n= 23 (12.2%) 

Ø 6.4 cm  145 pt.  (77.1%) 
Ø 8 cm  43 pt.    (22.8%) 



Résultats 

 

 

 

 

 

 

Complications précoces 

Hématome  2 1 % 

I.S.O  1 0.5 % 

Infection de plaque 2 1 % 

Serome 0 0 

Complications tardives 

Infection de plaque 1 0.5 % 

Douleurs chroniques 2 1 % 

Récidives 20 10.6 % 



Résultats 

 

 

 

 

 

 

 
Récidives  : n= 20/188 (10.6%) 

 

- Précoces (3 mois post op.): n= 7 (35%) 

 

- Tardives: n= 13 (65%) 

  Délai médian de survenue: 12 mois (6-42) 



Résultats 

 

 

 

 

 

 

 
       HR 

 
      IC 

      
       p 

BMI > 30     11.74 1.5 – 89.8     p= 0.0176 

Diabète      3.47 1.26 - 9.57     p= 0.0159 

Récidive      3.66 1.33 -10.09     p= 0.0119 

Taille du collet> 2 cm      3.01 1.09 – 8.30     p= 0.0327 



Conclusion 

 

 

 

 

 

 

- Il s’agit de la plus grand série disponible avec un

  délai de suivi important (49 mois) 

- Limites: Rétrospective, 13 % perdues de vu 

- Ces données confirment que une prothèse bi-face 

 permet une réparation herniaire simple et rapide. 

- Taux de récidive de 10%  
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Facteurs 
prédictifs 

de 
récidive 

Ø >2 cm 

Récidive 

Diabète 

Obésité 



 

Quels malades opérer et comment? 

 

 

 

 



Ø ≤ 2 cm	

 Ø = 2-3 cm Ø > 3 cm	



Collet 

Autres 
Facteurs 
prédictifs 

de 
récidive 

Plaque bi-face par 
mini-laparotomie 

Réparation par 
Coélioscopie 

Réparation par 
Coélioscopie ou 

Laparotomie 
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