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ABSTRACT 6 

 7 

Aims : To locate the plane of mesh insertion whether it is onlay 8 

,inlay,sublay,or underlay 9 

Design :Prospective study 10 

Place and duration :Done at Benisweif and Al hayat hospitals between 11 

May 2011 till May 2012 with follow till May 2014. 12 

 13 

Methodology :Twenty two patients, six were males sixteen were 14 

females with recurrent incisional hernias were included in the study with a 15 

mean age + SD of 44 years  +11.87, there were 14 patients presented after 16 

the first recurrence(group1,2), 7 patients after the second 17 

recurrence(group3,4) and only one for the third recurrence.  There were no 18 

significant difference between patients presented by 1st and 2nd recurrence 19 

concerning the age, sex and level of hernia.  To all patients a polypropylene 20 

mesh was applied, 12 onlay, 2 inlay, 5 sublay and 3 underlay.   21 

Results :There were two serosal lesions and only one perforation.  22 

There were 4(18%) patients with seroma, 1 (4.5%) with haematoma, 4 (18%) 23 

with infection, 3 (13.6%) with DVT, 1 (4.5%) with non falal PE, and 1 (4.5%) 24 

respiratory failure.  The highest incidence of complications were in the onlay 25 

repair, the lowest in the underlay repair.  The patients were followed for two 26 

year, there were 6 recurrence (27.2%), most of them were in the onlay repair 27 

with the highest incidence in the inlay repair.  The incidence of recurrence in 28 

the onlay to inlay was statistically non significant (P<0.5), the onlay to the 29 

sublay was significant (P<0.05) and the onlay to the underlay was highly 30 

significant (P<0.02). 31 

Conclusion: It is to be  concluded that when a patient with recurrent 32 
incisional hernia is in need  for  repair,   it  is better to avoid inlay  technique ,not to do 33 
the underlay and the onlay techniques , and recommended to do the sublay 34 
approach . 35 
 36 
Key words:  Incisional hernia – recurrent repair. 37 

 38 

INTRODUCTION 39 

 40 

 Recurrent incisional hernia remain a major problem for the general 41 

surgeon.  The high incidence of recurrence rate of incisional hernias after 42 

primary closure by tissue approximation led to the development of free 43 

procedures using prosthetic materials (1).  Incisional hernias develop in 2-19 44 

percent of patients after abdominal surgery (2).  After primary repair, until 45 

recently the methodol choice, recurrence occurs in up to 48 percent (3).  46 

UNDER PEER REVIEW



Recurrence rates after hernia repair much higher and have been reported as 47 

30-50 percent using only primary closure.  This could be due to reincision and 48 

reapproximation of a vascular scar tissue (4).  Almost half of the defects 49 

appear more than 12 months.  Buttonholing of the rectus sheath by a sawing 50 

motion on the continuous nonabsorbable suture maybe responsible for this 51 

later herniation.  The recurrence rate after primary repair was 25% (5) and 52 

after a second repair was 42% (5).  For repair of incisional hernias in which 53 

sutures are used, the edges of the defect are brought together, which may 54 

lead to excessive tension and subsequent wound dehiscence or incisional 55 

herniation as a result of tissue ischemia and the cutting of sutures through the 56 

tissue.  With posthetic mesh, defects of any size can be repaired without 57 

tension.  In addition polypropelene mesh by inducing an inflammatory 58 

response, sets up a scarfolding that, in turn, induces the synthesis of collagen 59 

(6).  The mesh can be, onlay after primary closure, onlay mesh placement 60 

only, inlay mesh placement, retrorectus mesh placement.  Combination such 61 

as onlay and either retrorectus or peritoneal.  It can be applied as a cuff on 62 

each side of the defect.  With the advent of prosthetic meshes being used for 63 

incisional hernias the recurrence rate has dropped to approximately 10%.  64 

More recently with the development mesh that is now safe to place 65 

intraperitoneally, the recurrence rate has dropped to under 5% (7). Annually 66 

approximately 100.000 patients undergo a laparotomy in the Netherlands. About 67 

15,000 of these patients will develop an incisional hernia. Both open and 68 

laparoscopic surgical repair have been proven to be safe. However, the most 69 

effective treatment of incisional hernias remains unclear. This study, the 'INCH-trial', 70 

comparing cost-effectiveness of open and laparoscopic incisional hernia repair, is 71 

therefore needed.(8) 72 
 73 

 74 

 75 

PATIENTS  76 

 77 

22 patients were included in the study, 6 were males and 16 were females at 78 

Banisweif and Alhayat hospitals between May 2011 till May 2014 .  Their ages 79 

ranged from 21 to 62 years with a mean age + standard deviation of 44 years 80 

+ 11.87.  Included in the study 14 patients with the first recurrence, 7 patients 81 

with the second recurrence and only one patient recurrent for the third time.  82 

The patients were classified into five groups (table 1,2 ).  The first group, 83 

recurrence after primary repair, two were males, four females.  Their ages 84 

ranged from 21 years to 62 years with a mean + SD of 45.8 years + 13.92.  85 

the second group included eight patients with the first recurrence after mesh 86 

repair three were males, five were females.  their ages ranged from 24 years 87 

to 58 years with a mean + 3D of 42.6 years + 9.61.  The third group included 88 

five patients with the second recurrence, the first repair was primary repair the 89 
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second was mesh.  Their ages ranged from 28 years to 52 years with a mean 90 

+ SD of 47.4 years + 10.57.  the fourth group included two female patients 91 

with the second recurrence after two mesh repairs with the fifth group 92 

included only one female patient, her age was 44 years with a third 93 

recurrence after primary repair, mesh, then mesh repair.  Regarding to site of 94 

the hernia each group was classified into two sub groups 1st above the 95 

umbilicus the 2nd below the umbilicus (table 2).  The first group two above and 96 

four below the umbilicus.  Group two, three above and five below the 97 

umbilicus.  Group three, two above and three below the umbilicus.  Group 98 

four, one above and the other below the umbilicus like the patient in group 99 

five. 100 

 101 

 102 

METHODS 103 
 104 
All patients received anti-thrombotic propylaxis in the form of compression 105 

stockings, subcutaneous LMWH.  All patients were performed under general 106 

anesthesia (9).  At induction of anesthesia all patients received antibiotic 107 

prophylaxis.  Using standard sterile surgical procedures the skin was 108 

prepared with providone-iodine solution.  The cutaneous scar was excised 109 

and the hernia sac dissected to expose the circumference of the abdominal 110 

wall defect, this entailed removal of the old repair materials as we could, most 111 

of the mesh and sutures.  The fascial margins of the incisional hernia were 112 

identified and the peritoneal cavity was explored to dissect any loops of 113 

intestine adherent to the parietal peritoneum near the fascial margins to avoid 114 

injury to the bowel during reconstruction (4).  At this point tension on the 115 

wound was assessed and if a tension free repair could be could be performed 116 

the wound was closed primarily with prolene sutures with an onlay 117 

polypropylene mesh reinforcement sutured to the anterior rectus sheath after 118 

the fascial defect has been closed primarily (primary repair + onlay 119 

technique).  If there was tension in closing the abdomen, we applied the 120 

polypropylene mesh on the defect direct without primarily closing the fascial 121 

defect (onlay technique only), this after adjusting the sac and closing it in 122 

order not to place the mesh direct to the bowel. (7) When good fascial or 123 

muscular edge was identified all around the hernia defect, the polypropylene 124 

mesh was circumferentially sewn to the fascial edge with interrupted  or 125 

continuous prolene sutures (inlay mesh repair) (6).  When we were confronted  126 

with too much scaring  weakening the anterior abdominal wall without good 127 

edge, the new mesh was applied posterior to the  rectus muscle, (sublay) (7).  128 

With marked scaring associated with marked weakness and loss of the 129 

anterior abdominal wall a bilayer prosthesis was applied 130 

interperitoneally(underlay) (10). 131 

 132 

 133 

STATISTICAL ANALYSIS 134 

 135 

The data obtained were statistically analyzed using chi-square test to 136 

compare the distribution of a categorical variable in a sample with the 137 

distribution of the same categorical variable in other sample.  T-test used to 138 

find the standard error of the difference between two means and testing the 139 
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size of the difference by this standard error to find out the degree of 140 

probability .Chi – square used to compare the distribution of a categorical 141 

variable and from the standardized table  the degree of probability is obtained 142 

(11). 143 

 144 

 145 

RESULTS 146 

 147 

Twenty two patients, six were males sixteen were females with recurrent 148 

incisional hernias were included in the study with a mean age + SD of 44 149 

years  +11.87, there were 14 patients presented after the first 150 

recurrence(group1,2), 7 patients after the second recurrence(group3,4) and 151 

only one for the third recurrence.  Among 22 patients enrolled in the study, 6 152 

had first recurrence after primary repair,  8 had first recurrence after mesh 153 

repair, 5 had second recurrence after primary then mesh repair, two had 154 

second recurrence after mesh, then mesh repair and only one had third 155 

recurrence after primary repair then mesh twice.  Comparison between group 156 

one and two (table 4) showed non significant age difference (P>0.5), while 157 

comparing the sex, it was highly significant (P<0.001), also on comparing the 158 

level of the hernia recurrence whether it was above or below the umbilicus, it 159 

was highly significant (P<0.001). 160 

 161 

There was a statistically non significant difference in age between group two 162 

and group three (table 5), also there was a non significant difference in the 163 

sex, while there was statistically highly significant difference (P<0.001) when 164 

comparing the difference in the level of hernia recurrence group two and 165 

three. 166 

 167 

 Table (7) shows data of first recurrence and second recurrence which 168 

was the main skeleton of the study (21 cases).  There was no statistically 169 

significant difference in the age distribution, also there was no statistically 170 

significant difference in the sex in both the first and second recurrence, we got 171 

the same on comparing the level of the hernia. 172 

 173 

 During adhenolysis there were two cases with serosal tears (9%), only 174 

one case with perforation (4.5%) which was in need to close the perforation 175 

only and we did not encounter any post operative complications regarding any 176 

form of entero cutaneous fistulization or any form of intestinal leak. 177 

 178 

 The six patients of the 1st group were 1st recurrence after primary 179 

repair, repaired through primary closure then application of the mesh anterior 180 

to the repair with at least 10cm of mesh lateral to the primary closure.  There 181 

were 8 patients in the second group with previous mesh repair for the 1st 182 

recurrence, four of them repaired with primary repair then onlay mesh 183 

reinforcement, two of them with onlay mesh alone as the defect could not be 184 

closed primary and the remaining two with inlay mesh incorporated well with 185 

the edge of the defect.  The five patients in the third group with the second 186 

recurrence after primary then mesh repair were treated by sublay mesh, two 187 

applied on the posterior rectus sheath above the umbilicus, the other three 188 

were applied in the pre-peritoneal space below the umbilicus, then in all the 189 
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five patients the defect were closed in front of the mesh.  The three patients in 190 

the fourth and fifth groups were treated by application of a bilayer mesh with 191 

the non adhesive surface of the mesh facing against the abdominal contents 192 

and the tissue in growth side of the mesh against the fascial side of the 193 

abdominal wall( table9,10). 194 

 195 

 Regarding the post operative complications (table 11, 12) there were 4 196 

patients (18%) represented with seroma all were on the onlay mesh group, 197 

three of them responded well to the repeated aspiration, only one was in need 198 

for insertion of a vacuum for three weeks.  One patient presented with 199 

haematoma and was treated by aspiration, and no more was needed, it was 200 

on the onlay group.  Four patient presented by wound infections, three in the 201 

onlay and the other on the inlay group. 202 

 203 

 There were three cases with DVT, one in the underlay group and two 204 

were in the sublay group.  Non fatal pulmonary embolous reported in the 205 

sublay group.  Only one patients presented with respiratory failure in the inlay 206 

group and was on need for ventilation for two days.  There was no reported 207 

any from of enterocutaneous fistula, also there was no mortality reported in 208 

the study. 209 

 210 

 Follow up was done for 24 months, , six cases of recurrence were 211 

reported in the study.  Three cases were in the onlay group, one was reported 212 

to have a haematoma the other two in the infection group.  The other three 213 

cases of recurrence one in the sublay and one in the inlay group the last in 214 

the sublay group (table 13). 215 

Table 1   Age in relation to recurrence 216 

 
GROUP 

 

 
RECURRENCE 

 
OLD REPAIR 

 
MEAN AGE +  SD 

 
1ST 

 
1ST 

 
Primary 

 
45.8 years +13:92 

 
2ND 

 
1ST 

 
Mesh 

 
42.6 years +  9.61 

 
3RD 

 
2ND 

 
Primary-Mesh 

 
47.4 years + 10.57 

 
4TH 

 
2ND 

 
Mesh-Mesh 

 
60 years + 2 

 
5TH 

 
3RD 

 
Primary-Mesh-Mesh 

 
Age → 44 years 

 217 

 218 
 219 
 220 
 221 

 222 

 223 

 224 
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 225 
 226 
Table 2   Level of recurrence  227 

 
GROUP 

 

 
NO. 

 

 
ABOVE UMBILICUS 

 

 
BELOW 

 

 
1 

 
6 

 
2 

 
4 

 
2 

 
8 

 
3 

 
5 

 
3 

 
5 

 
2 

 
3 

 
4 

 
2 

 
1 

 
1 

 
5 

 
1 

 
0 

 
1 

 
TOTAL 

 
22 

 
8 

 
14 

 228 

Table 3   Classification according to recurrence and old  229 

repair 230 

 
GP 
 

 
REC. 

 
OLD REPAIR 

 
AGE 

 
NO. 

 
♂ 

 
♀ 

 
ABOVE 

 
BELOW 

 
1st 

 
1st 

 
Primary 

 
45.8+13.29 

 
6 

 
2 

 
4 

 
2 

 
4 

 
2nd 

 
1st 

 
Mesh 

 
42.6+9.61 

 
8 

 
3 

 
5 

 
3 

 
5 

 
3rd 

 
2nd 

 
Primary-Mesh 

 
47.4 +10.51 

 
5 

 
1 

 
4 

 
2 

 
3 

 
4th 

 
2nd 

 
Mesh-Mesh 

 
60 + 2 

 
2 

 
0 

 
2 

 
1 

 
1 

 
5th 

 
3rd 

 
Pri-Mesh-Mesh 

 
4.4 

 
1 

 
0 

 
1 

 
0 

 
1 

 231 

 232 

 233 

Table 4  Comparison between group 1, 2 234 

 
VARIABLE 

 

 
1ST GROUP 

 
2ND GROUP 

 
STATISTICS 

 
Age 

 
45.8 + 13.92 

 
42.6 + 9.61 

 
+=0.5113  P>0.5  N.S 

 
Sex 

 
2♂  4♀ 

 
3♂ 5♀ 

 
x²=12.725 S  P<0.001 H.S 

 
Level 

 
2↑  4↓ 

 
3↑ 5↓ 

 
x²=12.725  P<0.001 H.S 

 235 

 236 
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Table 5   Comparison between group 2,3 237 

 
VARIABLE 

 

 
2nd GROUP 

 
3rd GROUP 

 
STATISTICS 

 
Age 

 
42.6 + 9.61 

 
47.4 + 10.57 

 
+=0.3802  P>0.5  NS 

 
Sex 

 
3♂  5♀ 

 
1♂ 4♀ 

 
x²=0.859  P<0.5   NS 

 
Level 

 
3↑  5↓ 

 
2↑ 3↓ 

 
x²=13.773  P<0.001  HS 

 238 

 239 

Table 6   Grouping according to recurrence 240 

 
RECURRENCE 

 

 
NO. 

 
MEAN AGE 

 
SD 

 
♂ 

 
♀ 

 
↑ 

 
↓ 

 
1st recurrence (group 1,2) 

 
14 

 
44 

 
11.76 

 
5 

 
9 

 
5 

 
9 

 
2nd recurrence (group 3,4) 

 
7 

 
51 

 
10.65 

 
1 

 
6 

 
3 

 
4 

 241 

 242 

Table 7  Comparison between 1st and 2nd recurrence 243 

 
VARIABLE 

 

 
1ST RECURRENCE 

 
2ND RECURRENCE 

 
STATISTICS 

 
Age 

 
44 + 11.76 

 
51 + 10.65 

 
+=1.3240  P<0.5  NS 

 
Sex 

 
5♂  9♀ 

 
1♂  6♀ 

 
x²=1.05  P<0.5  NS 

 
Level 

 
↑5  ↓9 

 
↑3  ↓4 

 
x²=0.0814  P>0.5  NS 

 244 

 245 

 246 

 247 

 248 

Table 8  Intra-operative complications 249 

 
COMPLICATION 

 

 
NUMBER 

 
Serosal lesion 

 
2  (9%) 

 
Perforation 

 
1  (4.5%) 

 250 

 251 
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Table 9  Operative techniques 252 

 
GROUP 

 

 
RECURRENCE 

 
OLD REPAIR 

 
↑ 

 
↓ 

 
OPERATIVE TECHNIQUES 

 
1st 

 
1st 

 
6 Primary 

 
2 

 
4 

 
6 primary plus onlay 

 
2nd 

 
1st 

 
8 Mesh 

 
1 

 
3 

 
4 primary plus onlay 

     
2 

 
        2 onlay only 

    
2 

  
        2 inlay 

 
3rd 

 
2nd 

 
5 Primary-Mesh 

 
2 

 
3 

 
        5 sublay 

 
4th 

 
2nd 

 
2 Mesh-Mesh 

 
1 

 
1 

 
        2 bilayer-underlay 

 
5th 

 
3rd 

 
1 Primary-Mesh 

 
- 

 
1 

 
        1 bilayer-underlay 

 253 

 254 

Table 10   Operative techniques 255 

 
REPAIR 

 

 
NO. 

 
% 

 
Primary + onlay 

 
10 

 
45.4% 

            
           Onlay 

 
2 

 
9% 

            
           Inlay 

 
2 

 
9% 

            
           Sublay 

 
5 

 
22.7% 

            
           Underlay 

 
3 

 
13.6% 

 256 

 257 

Table 11  Post-operative complications 258 

 
COMPLICATION 

 

 
NUMBER 

 
Seroma 

 
4 (18%) 

 
Haematoma 

 
1 (4.5%) 

 
Infection 

 
4 (18%) 

 
DVT 

 
3 (13.6%) 
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Non-fatal pulmonary embolus 1 (4.5%) 
 
Respiratory failure 

 
1 (4.5%) 

 
Entero-cutaneous fistula 

 
0 (0%) 

 259 
 260 

Table 12  Complication in each techniques 261 

 
TECHNIQUE 

 
NO. 

 
SEROMA 

 
HAEMATOMA 

 
INFECTION 

 
DVT 

 
P.E. 

 
RF 

 
 
Onlay 

 
12 

 
4 

 
1 

 
3 

 
- 

 
- 

 
- 

 
Inlay 

 
2 

 
- 

 
- 

 
1 

 
- 

 
- 

 
1 

 
Sublay 

 
5 

 
- 

 
- 

 
- 

 
2 

 
1 

 
- 

 
Underlay 

 
3 

 
- 

 
- 

 
- 

 
1 

 
- 

 
- 

 262 

Table 13  Recurrence rate 263 

 
TECHNIQUE 
 

 
NO. 

 
RECURRENCE 

 
Onlay 

 
12 

 
3 (25%) 

 
Inlay 

 
2 

 
1 (50%) 

 
Sublay 

 
5 

 
1 (20%) 

 
Underlay 

 
3 

 
1 (33%) 

 
Total 

 
22 

 
6 (27.2%) 

 264 

 265 
 266 
 267 
 268 
 269 
DISCUSSION 270 

Incisional hernia is the most frequent surgical complication after 271 

laparotomy. Up to 30% of all patients undergoing laparotomy 272 

develop an incisional hernia.(12)Recurrent incisional hernias are 273 

common, encountered by surgeons, many predisposing factors  274 

are patient-related, some factors such as type of primary closure 275 

and materials used may  reduce  the  overall incidence of 276 

recurrence. With  the advent of  prosthetic  meshes the recurrence 277 

rate has dropped. More recently, with the development of  278 
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prosthetic  mesh that is now safe to  place intraperitoneally, the 279 

recurrence rate has dropped to under 5%. The current 280 

controversies for incisional hernia repair are,  which approach  to  281 

use and what type of fixation is necessary to stabilize the position 282 

of the mesh   while   tissue   in   growth   occurs. During   the   next  283 

decade the answers to these  controversies  should  be available 284 

in the surgical literature. There was non significant difference in the 285 

mean   age between first, second  and  third group of patients, also 286 

there was non significant difference in the age  between the first 287 

recurrence and the second  recurrence.  The  mean age was 44 288 

years + 11.87, it  was 49 years + 11 in the work of Heartsill et 289 

al.,(13) while it was higher in the study of Machairas et al.,(1) as it 290 

was 68.2 years. Regarding the sex there were no  significant 291 

difference between  all  groups  except  between group one and 292 

two (P<0.001).   293 

 294 

 295 

The level of hernia recurrence  deserve  attention, as we know that 296 

the strength of the abdominal wall is not the same above and 297 

below the umbilicus, in the current study there were more recorded 298 

cases of recurrence below the umbilicus. There were highly 299 

significant difference (P<0.001) between group   one  and  two, 300 

also the same between two and three.   301 

 On the other hand the same significance  was not encountered 302 

between 1st and 2nd recurrence. 303 

 304 

Among the patients included in the current study, there were 305 

sixteen patients treated  before through mesh repair, this is in 306 

contrast for the work of Read et al.,(5) who had 41(out of 51) 307 

recurrence after primary repair and 10 recurrence  after  previous  308 

mesh repair, while  in the work of Clark(14) there were four 309 

recurrence after primary  repair  and  three  after mesh repair  in  310 

his series for mesh repair for recurrent  incisional  hernia, also in 311 

the work of Machairas(1)  there  were 21 after   primary   repair  312 

and  3 after mesh repair. We can see that in our area the use of 313 

mesh repair is more common than the use of primary repair this is 314 

due to the fear of more recurrences. 315 

 316 

Adhenolysis  done  in most  of the cases   easily, only   in   two 317 

cases (9%) there were  serosal  lesions and in one (4.5%) there 318 

was   perforation   which necessitates  closure,  these  goes hand 319 

in  hand  with  that  of  Vrijland  et al(15) who reported 5% serosal 320 
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lesions and 2% bowel perforation. In the study 12 onlay mesh  321 

were  applied, 10 after  primary repair and  2 onlay direct,2 inlay, 5 322 

sublay, and 3 were intraperitoneal (underlay) and these were 323 

applied according to the circumstances at  the time of the 324 

operation, this  was in accordance with De Varies et al (16) who 325 

inserted 13  as onlay,  23 as inlay and 17 as underlay.   326 

Regarding the post operative complication  there  were 4 (8%)  327 

seroma, all were in the onlay group and this is attributed to 328 

extensive  dissection  laterally to insert the mesh anterior  to the 329 

sheath, it was only 2% in the work  of Molloy et al (17), 6% by 330 

Lewis (19) but no seroma was   reported by Matapurkar et al (19) 331 

because  their  mesh   was  incorporated into a peritoneal 332 

sandwich while Machairas (1)  reported 14% incidence of seroma.   333 

There were 4 cases (18%) of infection ranging from superficial 334 

wound infection to deep infection, responded to  drainage,  335 

dressing and parentral antibiotics, in non of them we were in need 336 

to disturb the  mesh  by any mean, also the same  was  reported  337 

by  Morris et al., (20) and Liakakos et al.,(4). There was one case 338 

of haematoms (4.5%), it was in the onlay group and  responded to 339 

repeated aspirations, it  was  less  than 1% in the work done by 340 

Vrigland et al (15).  341 

In the study there  were  three cases of DVT (13.6%)  non  of  342 

them  were  in the onlay group,  there  were two in the sublay,  one 343 

complicated  by  non  fatal  PE and one in the  underlay group, the 344 

same was reported  by  Khaira et al (21). There  was one case  of  345 

respiratory failure  who  was  in need  to assisted ventilation mostly 346 

due to tight repair restricting respiratory muscles, the  same  was 347 

reported by Liakakos et al (4). 348 

Attempts  was made to determine the reasons for recurrence in all 349 

patients who underwent mesh repair before,  regardless of 350 

treatment assignment. Possible explanations were that the mesh 351 

was attached with 2cm or  less overlap, interrupted sutures  were  352 

placed 2cm apart, and that the repair was inadequate .   353 

In the current study there  were  6 recurrences (27.2%),  Liakakos 354 

et al (4) reported  an incidence  of 8% recurrence after mesh for 355 

recurrent incisional hernia, while clark (14) reported five  of thirteen 356 

(38%) of mesh repairs for recurrent incisional hernia. 357 

Out  of  the three cases of  recurrence   in  the  onlay group, two 358 

patients had wound infection,  the  patient who presented  by  359 

recurrence in the inlay group also had wound infection, the same 360 

reported  by  Heartsill et al (13) who  had 60%  recurrence in 361 

patients with infection. 362 
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Patients with  PE had a significant recurrence  rate  as  the  patient  363 

in  the sublay group who   had   PE had  the only recurrence  in  364 

that  group, this was also reported by Heartsill  et al (13)  who  had 365 

50% recurrence in patients with PE.  366 

Concerning the time of recurrence, the six  recurrences  367 

were  detected by the end of  the first year,  this  is  goes hand in 368 

hand with   that  of  Read and Yoder(5) who  stated   that a  little   369 

more  than half of incisional  hernial  defects  can be identified 370 

within 12 months and recurrent incisional herniation appeared 371 

sooner than primary. In the current study, the suture material used 372 

was prolene and it was suggested that this non absorbable sutures  373 

(22)  cause a sawing  motion leading to button holes, however Ellis 374 

et  al.(23) reported delayed herniation after procedures with both 375 

kinds of sutures. The  onlay   technique  was  associated with the 376 

highest rate  of complications and a high rate of recurrence,while 377 

the inlay group got the highest rate of recurrence, sublay group 378 

had the least recurrence and least com plications also. . During 379 

operations, there was less blood loss and less need for a wound 380 

drain in the laparoscopic repair. However, operative time was 381 

longer during laparoscopy. Perioperative complications were 382 

significantly higher in the laparoscopic group. Visual analog scores 383 

for pain and nausea did not differ between groups. The incidence 384 

of a recurrence was similar in both groups. The size of the defect 385 

was found to be an independent factor for recurrence of an 386 

incisional hernia. (12) Elective incisional hernia repair were beset with 387 

high rates of readmission and reoperation for recurrence. Readmission 388 

and reoperation for recurrence were most pronounced after open repair 389 

and repair for hernia defects up to 20 cm. Additionally, sublay mesh 390 

position reduced the risk of reoperation for recurrence after open 391 

repairs(24) It is to be  concluded that when a patient with recurrent incisional 392 

hernia is in need  for  repair,   it  is better to avoid inlay  technique ,not to do the 393 
underlay and the onlay techniques , and recommended to do the sublay approach . 394 

 395 
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