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BACKGROUND:  Rives-Stoppa  repair  is  widely  accepted  technique  in  large  midline  IH,  and  appears  to  be
advantageous  compared  to other  surgical  techniques  concerning  complications  and  recurrence  rates.  The
aim of  this  case  series  study  was  to analyze  1-year  outcomes  in  patients  with  IH treated  with  Progrip
self-gripping  mesh  compared  to polypropylene  (PPL)  mesh  fixed  with  sutures  during  the  Rives-Stoppa
technique.
METHODS:  Between  June  2014  and  June  2015,  we  performed  a prospective  comparative  non-randomized
(case  series)  analysis  between  25  patients  with  IH using  retromuscular  Progrip  self-gripping  mesh  and  25
patients  with  retromuscular  PPL  mesh  fixed  with  sutures,  under  Rives-Stoppa  repair.  All  intraoperative
and  perioperative  morbidities  were  reported  with  particular  attention  to wound  infection,  seroma  or
hematoma  formation,  duration  of  hospital  stay,  presence  of  abdominal  wall  pain  (VAS)  and  recurrence
during  long-term  follow-up.
RESULTS:  Mean  operative  time  in Progrip  group  was  shorter  than  Non-Progrip  group  (101  ± 29.5  versus
121  ± 39.8  min).  In  Progrip  group,  the  only  postoperative  complication  was  seroma  in  two  patients;
however,  in  Non-Progrip  group,  we  reported  seroma  in  three  patients,  and  hematoma  in 4 patients
(p  = 0.03).  The  median  hospital  stay  was  shorter  in  Progrip  group  (5.8  ±  2.2  days  versus  6.6  ±  2.9  days).

Mean  VAS  score  in the  first  48 h  was  higher  in  Non-Progrip  group  than  Progrip  group  (4.9  ± 2.1  versus
8.1  ± 2)(p  =  0.01).  The  median  follow-up  was  13  months  (range  12–20  months)  and  none  of  the  50  patients
had  a hernia  recurrence.
CONCLUSIONS:  In Rives-Stoppa  repair,  retromuscular  Progrip  mesh  causes  less  postoperative  pain  in  the
first 48  h and  lower rate  of  hematoma  than PPL  mesh  fixed  with  sutures  in the short  term  follow-up.

©  2017  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

Incisional hernias (IH) are a common problem in abdominal
urgery that contributes to chronic pain, decreased quality of life,
nd significant healthcare costs [1]. IH develop in 4% to 11% of
atients after abdominal operations and may  occur with a high
requency in cases of postoperative wound infection [2].

With the development of new prosthetic materials, minimally
nvasive techniques and improvement of open surgical procedures,
t has been debated which type of technique is the best for IH repair.

he Rives-Stoppa technique is widely accepted for repair of large
H, especially in midline, and appears to be more advantageous
ompared to other surgical techniques concerning postoperative
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complications and recurrence rates [3–5]. This repair has achieved
several objectives: a tension-free closure due to extensive over-
lap between the prosthesis and the fascial edges, and the mesh
placement next to the vascular-rich rectus muscles facilitates tissue
incorporation and promotes resistance to prosthesis infection [6,7].
Although the use of retromuscular mesh can reduce the recurrence
rates to 1–15%, it may  also cause complications, such as seroma,
hematoma and chronic pain [8]. Causes of recurrence and postop-
erative pain after Rives-Stoppa repair are multifactorial and may be
related to mesh placement technique, mesh type, or mesh fixation
method. So, it is hypothesized that chronic pain is associated with
suture-related nerve entrapment or suture-induced nerve irrita-
tion due to fixation of the mesh by sutures.

A self-gripping mesh (ProGripTM, Covidien, Trevoux, FRA) has

been developed to achieve secure, long-term abdominal wall rein-
forcement without the need for additional permanent fixation. This
mesh combines the properties of a lightweight mesh with a surface
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overage of absorbable, polylactic acid micro-hooks for mesh fixa-
ion to the tissue. Promising clinical outcomes have been reported
ith this mesh in inguinal hernia [9,10], but only two studies in

iterature are available regarding the use of a self-gripping mesh in
H repair [11,12]. No published series have compared the use of this

esh with other type of fixation of polypropylene (PPL) prosthesis
n patients with IH under Rives-Stoppa repair.

Therefore, the objectives of the study were to evaluate the safety
nd feasibility of the ParietexTM Progrip mesh in a retromuscu-
ar position, and to analyze 1-year outcomes in patients with IH,
reated with this mesh compared to PPL mesh fixed with sutures
n the Rives-Stoppa technique.

. Methods

This work has been reported in line with the process criteria
13].

.1. Patients

Between June 2014 and June 2015, a prospective cohort (case
eries) study with 50 consecutive patients with midline IH under-
ent Rives-Stoppa repair was performed at a tertiary Universitary
ospital. We  carried out a comparative analysis between 25
atients using retromuscular Progrip self-gripping mesh and 25
atients with retromuscular PPL mesh fixed with sutures. The main
ntry criteria were adults with midline hernia classified as M1,
2,  M3,  M4,  M5,  plus W2,  according to European Hernia Society

EHS) classification [14], which required primary elective repair.
xclusion criteria included lateral hernia (L1, L2, L3 or L4), signs of
nfection, strangulated or irreducible hernia, and emergency situa-
ions.

All hernias were diagnosed based on clinical examination and
 CT scan was performed in all patients. Demographic variables
ncluding patientı́s age and sex were collected. The following data

ere analysed: Body Mass Index (BMI), smoking, diabetes mellitus,
mmunosuppression, American Society of Anaesthesiologists score
ASA), hernia characteristics, number/type of previous repairs, indi-
ation of repair, defect size and mesh size. All intraoperative and
erioperative morbidities were reported with particular attention
o wound infection, prosthesis infection, seroma or hematoma for-

ation, duration of hospital stay and presence of abdominal wall
ain during long-term follow-up. We  reported postoperative com-
lications by Clavien-Dindo classification [15]. Pain was measured
y visual analogue scale (VAS) on the first days after surgery dur-

ng the patientı́s hospitalization, and in the first and third months
f follow-up. Number of analgesics during this period was also
ecorded. Long-term readmission or referral to another hospi-
al were checked through the hospital database. Main outcomes
ncluded pain severity from 0 (no pain) to 10 (the worst imaginable
ain) scale (VAS), adverse events, and hernia recurrence.

This study was approved by the our Hospitalı́s Ethics Committee.

.2. Procedures

The Rives-Stoppa technique was used in all procedures [16].
ll patients were evaluated preoperatively by an anaesthesiologist,
nd respiratory tests were carried out in some cases. All patients
nderwent abdominal repair under general anesthesia with antibi-
tic and thromboembolic prophylaxis, and abdominal bandage
uring the immediate postoperative period. Five surgeons dedi-
ated to hernia repair and members of Unit of the Abdominal Wall

urgery performed all surgical repairs.

Each operation started with a limited midline incision, excis-
ng the previous scar back to healthy skin and exposing the hernia
ac and its associated fascial defect. Herrnia sac dissection was
Fig. 1. Progrip mesh in retromuscular position during Rives-Technique repair.

performed in all patients, followed by lysis of intraperitoneal adhe-
sions; this sac was preserved whenever possible to provide another
layer of autogenous tissue interposed between intraperitoneal con-
tents and the posterior surface of the prosthesis. In case of multiple
defects, all individual ones were connected to create one defect. The
abdominal fascial level between the rectus muscle and the posterior
sheath (or, when below the arcuate line, the transversalis fascia)
was dissected to create space for the mesh, usually 5–10 cm from
the margins of hernia. During the dissection we  tried to preserve
epigastric vessels and nervous pedicle. Dissection was carried out
laterally to, at least, the midclavicular line or even further laterally
underneath the external or internal oblique muscles to the anterior
axillary line, depending on the size of the hernia and the presence
or condition of the ipsilateral rectus muscle. The posterior fascia
and peritoneum were closed using a slowly absorbable suture.

In one group of patients (Non-Progrip group), a PPL mesh was
placed using sublay technique over the posterior sheath of the
abdominis rectus muscle and was minimally fixated in four quad-
rants through the muscle with non-absorbable sutures. In another
group (Progrip group), the self-adhesive mesh was  placed over the
closed posterior fascia but underneath the abdominal rectus and
oblique muscles (Fig. 1). No additional sutures or tackers were used
to fixate the mesh in this group.

The anterior fascia was closed using a slowly absorbable suture.
In all cases two  Jackson-Pratt drainage tubes were used, one placed
retromuscular and another in a supraaponeurotic position. Drains
were removed once the output had decreased markedly.

Standard postoperative care included patient controlled analge-
sia for pain management and perioperative subcutaneous heparin.
Patients were followed up at 1, 3, 6 months and 1 year after surgery,
including patient interview and physical examination, by the oper-
ating surgeon.

2.3. Data analysis

Statistical analysis were performed with the SPSS statistical soft-
ware package (IBM SPSS for Windows, Version 21.0). Continuous
variables were expressed as mean ± standard error of the mean
(± SD) or range, and categorical variables were presented as n (%).
Univariate analysis was performed using “t-Student” to explore

quantitative variables and “Chi square” (or Fisher test) if they were
dichotomous. A value of p < 0.05 was considered statistically signif-
icant.
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Table  1
Demographics in both groups.

Variables Progrip Group
N = 25

Non-Progrip
Group
N = 25

Age (mean±SD) 53.6 ± 25.5 55.3 ± 21.6

Gender
Male 11 (44) 12 (48)
Female 14 (56) 13 (52)

BMI
>30 3 (12) 4 (16)
≤30 22 (88) 21 (84)

Smoking
yes  4 (16) 3 (12)
no 21 (84) 22 (88)

ASA classification
I 12 (48) 8 (32)
II  12 (48) 14 (56)
III  1 (4) 3 (12)

Previous abdominal wall hernia repair
yes 4 (16) 5 (20)
no 21 (84) 20 (80)

Hernia defect location (EHS class.)
M2M3M4W2  12 (48) 11 (44)
M3M4W2  12 (48) 13 (52)
M3W2  1 (4) 1 (4)

3

t
T
5
m

A
p
f

i
m
8
n
h

P
p
2
g
a
p
t
p
g
p
t

(
h
c
P
(
m
1

Table 2
Intraoperative and postoperative variables in both groups.

Variables Progrip Group
N = 25

Non-Progrip
Group N = 25

P

Average operative time 101 ± 29.5 121 ± 39.8 NS

Type of Prosthesis PROGRIP PPL
Prosthesis size

Standard (20x15 cms) 16(55.6) 12 (44.4) NS
Large (30x15 cms) 9 (44.4) 13 (55.6)

Postoperative complications (grade 1)*

TOTAL 2 (11.1) 7 (27.3) 0.03
Seroma 2 (11.1) 3 (11.1)
Hematoma – 4 (16.2)
Infection – –
Neuralgia – –

Recurrence (follow-up 13 months) – – NS
Pain  score during hospitalization
VAS < 48 h from surgery 4.9 ± 2.1 8.1 ± 2 0.01
VAS  > 48 h from surgery 3.1 ± 2.3 4.3 ± 3.5

Pain score during ambulatory follow-up
First month 2.1 ± 1 2.3 ± 1.1 NS
Third month 1.3 ± 0.5 1.1 ± 1
Six month 0 0

less chronic pain and lower recurrence rates [9–12,18–21]. Our
Mean hernia defect size (cm2) 86 ± 28 85 ± 22

. Results

A total of 50 patients with IH were treated by the Rives-Stoppa
echnique at a tertiary Hospital between June 2014 and June 2015.
able 1 shows demographic variables in both groups. Among the
0 patients, there were 27 women (54%) and 23 men  (46%). The
edian age was 54.9 years (range 34–71).
The median total BMI  was 28.1 kg/m2 (range: 24.7–31.3 kg/m2).

t the time of repair, 7 patients (14%) reported smoking and twenty
atients (40%) were ASA class I, twenty-six (52%) were class II and
our (8%) was class III.

All IH were located on the abdominal midline, classified accord-
ng to EHS types in M3W2,  M3M4W2  or M2M3M4W2.  The

ean hernia defect size was 86 ± 28 cm2  in Progrip group versus
5 ± 22 cm2  in Non-Progrip group. Forty-one patients were diag-
osed with an IH and nine (36%) had a recurrence after previous
ernia repair.

Mean operative time in Progrip group was shorter than Non-
rogrip group (101 ± 29.5 versus 121 ± 39.8 min)(Table 2). In 22
rocedures, the size of the mesh was 30 × 15 cms; in the other
8 cases, a smaller mesh of 20 × 15 cms  was placed in order to
ain a minimum overlap of 5 cm.  All complications were grade 1
ccording to Clavien-Dindo classification. In Progrip group, the only
ostoperative complication was seroma in two patients, which was
reated with percutaneous punction in one case, and in another
atient, with conservative management. However, in Non-Progrip
roup, we reported seroma in three patients, and hematoma in 4
atients (p = 0.03): one of this group needed a reoperation to solve
he hematoma.

The median hospital stay was shorter in Progrip group
5.8 ± 2.2 days versus 6.6 ± 2.9 days). One patient had an extended
ospital stay of 9 days because of postoperative ileus, treated
onservatively. Mean VAS score in the first 48 h was  higher in Non-
rogrip group than Progrip group (4.9 ± 2.1 versus 8.1 ± 2)(p = 0.01)

Table 2). The median follow-up was 13 months (range 12–20

onths) and patient follow-up compliance through 1 year was
00%. None of the 50 patients had a hernia recurrence, and there
Median Hospital stay(days) 5.8 ± 2.2 6.6 ± 2.9 NS

*Postoperative complications according to Clavien Dindo classification.

were no infectious complications directly related to the used pros-
thesis. No patient was  readmitted during this period. After 2-month
follow-up, all patients had returned to normal daily activities.

4. Discussion

This prospective study of 50 consecutive patients with IH is the
first one to compare outcomes between a self-gripping prosthesis
and a PPL mesh fixed with sutures in the Rives-Stoppa technique.
According to our results, Progrip mesh placed in a retromuscular
position causes less postoperative pain in the first 48 h and lower
rate of hematoma than PPL mesh fixed with sutures in the short
term follow-up.

Our experience, developed through different techniques, shows
that the Rives-Stoppa technique offers guaranties for optimal repair
of midline IH with low recurrence and complication rates. This
repair uses a strategically placed mesh with wide overlap of the
hernia defect to create a tension-free closure and optimize tissue
incorporation of the mesh into the abdominal wall. This procedure
allows good cosmetic results [4]: skin necrosis is rare because the
plane dissection is minimal in the suprafascial area, with minimum
subcutaneous dissection. It is also preserved the functionality and
integrity of the abdominal wall, and mesh placement between the
posterior sheath and abdominal muscles uses intraabdominal pres-
sure to ensure its fixing in this location [7]. Additionally, placement
of the prosthesis adjacent to the highly vascularised rectus abdomi-
nis muscle may  also minimize the possibility of infection [17]; mesh
infection can be a devastating complication that inevitably leads
to hernia recurrence if mesh explantation is necessary. Therefore,
a sublay mesh protects the mesh from exposure from superficial
wound complications, intra-abdominal adhesions, and contamina-
tion.

Self-gripping implants are promoted to combine the advantages
of atraumatic fixation with improved handling and reduced costs.
These meshes in open and laparoscopic inguinal hernia repair have
already shown promising results, including lower infection rates,
study demonstrates that the ProGrip mesh is a safe and effective
treatment option to facilitate durable open repair of IH. These out-
comes compare favourably to previous studies in similar patient
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opulations. Recently published data show a significant reduction
n pain after inguinal hernia repair in the first week postopera-
ively [22]. A case series of 21 patients with IH treated with open
epair using ProGrip mesh reported excellent outcomes through 6
onths follow-up [12]. Same results were obtained with the use of

rogrip mesh in 28 patients with IH who underwent Rives-Stoppa
epair [11]. Verhelst et al. reported that 23 patients (82%) did not
ave any pain at their final outpatient clinic visit; none of the 28
atients developed a recurrence during 1 year follow-up.

In our study, self-gripping mesh was well tolerated and reduced
 little bit early postoperative pain within the first 48 h, without
ncreasing the risk of early recurrence. However, there were no sig-
ificant differences in the late postoperative pain in the first, third
nd sixth months or in the rate of recurrence between both study
roups. Causes of postoperative pain are multifactorial and may
nclude inflammatory reaction to mesh, iatrogenic nerve injury or
ntrapment, or issues related to mesh tension due to additional
uture or tack fixation [23]. Our experience suggests that the use of

 self gripping mesh using retromuscular technique offers a durable
epair without the need for additional permanent fixation that may
ause persistent pain. In Non-Progrip group, we  fixated minimally
he PPL mesh in the sublay position with a non-absorbable suture to
acilitate the prosthesis placement. We  think this fixation does not
ontribute to the repair consistency, but this gesture would be able
o cause the possibility of the postoperative pain [24]. This is con-
istent with what has been described in the open inguinal hernia
rocedure using Progrip mesh [9,19–21,25]. There is also evidence
hat some postoperative discomforts in ventral hernia surgery are
aused by fixation sutures or staples [22]. In our study, suture-fixed
eshes showed a significantly higher pain score on the postoper-

tive days, and these differences remained valid during the first 48
ostoperative hours. However, there were no differences in pain
core during ambulatory follow-up.

The use of a self-gripping mesh has also proved to be a safe pro-
edure, as five patients in this study had a mesh related adverse
vent. Postoperative hematoma was the most frequent complica-
ion in Non-Progrip group (16.2%). This is slightly higher compared
o previously reported rates (4–15%) for hematoma in open IH
epair [6,8]. This finding could be caused by the accidental dam-
ge during mesh fixation with sutures due to high vascularization
f the rectus muscle, especially epigastric vessels and its branches.
here were no important differences about postoperative seroma
ndings in both groups; our group kept all drains during the whole
ospitalization period to minimize probability of its formation,
egardless of the study group.

Duration of surgery with self-fixating meshes is shorter [11,12].
ecause the studies in groin hernia repair show a reduction in
uration of the surgical procedure, it is expected that the use of
his self-gripping mesh in open IH repair may  also reduce it sig-
ificantly. According to our results, the operative time is lower,
hich is a considerable fact with regard to economic as well as

he beneficial aspects for the patients.
Although previous studies have also demonstrated a wide

ariation of recurrence rates 0–30% for IH repair using mesh in
etro-muscular position, sublay repair had the highest probabil-
ty of having the lowest rate of hernia recurrence and surgical site
nfection [7]. In our serie of 50 cases, we had no hernia recurrence

ith a mean follow-up of 13 months. Therefore, after our analysis,
he possibility of recurrence does not depend on the type of fixa-
ion of the mesh, although all risk factors have not been studied and
hey were not our objective of study.

A limitation of this study is that the follow-up of Progrip mesh

as relatively short compared to other studies with a longer follow-
p [18–21]. Although one-year follow-up is too short a period
o detect recurrences, the authors think most adverse events like
ostoperative complications and recurrences due to the use of the
PEN  ACCESS
 Surgery Case Reports 34 (2017) 60–64 63

self-gripping mesh will occur in the first 3–6 months. Also, this
current analysis is limited for not being randomised: although the
technique was developed prospectively, the choice of Progrip or
PPL mesh depended on the surgeon’s preference. Thus, there are
surgeons in our Unit that use self-gripping mesh preferentially in
other hernia repairs, like groin hernia, and other surgeons prefer
using PPL with sutures fixation methods.

In conclusion, Rives-Stoppa repair using a self-gripping mesh
is a viable treatment option in patients with IH. This study shows
that the Progrip mesh placed in a retromuscular position causes
less postoperative pain in the first 48 h and lower rate of hematoma
than PPL mesh fixed with sutures in the short term follow-up. How-
ever, longer-term randomized data are required to assess better
the benefits of this approach compared with the other available
techniques.
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