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ABSTRACT 

Background: Midline abdominal operation is common and associated with incisional hernia 

after close of abdominal wall special if associated with high-risk patients. The aim of this studywas to 

evaluate the efficacy and safety of prophylactic mesh repair compared with suture repair in reduce 

incidence of incisionalhernia and post-operative complications in patients with elective, 

midlineabdominaloperation. Patients and Methods: The present study included 50 adult patients 

undergoing elective, midline open laparotomy with risk factors to open surgery. As regard abdominal 

wall closure, they were divided into two equal groups: GroupA (suture repair) and groupB 

(prophylacticmeshesrepair). Their ages ranged from 30-75 years (mean age 58.5 years+11.05) and 

sex distribution in both groups are mostly women in both groups (17 women and 8 men), in group A 

(suture repair), and (14 women and 11 men) in group B (mesh repair). Primary outcome of interest 

was incidence of incisional hernia. Secondary outcomes included postoperative complications, at 18 

months. Results: Patient's characteristics at baseline were similar between 2 groups. Twopatient in 

groupB (mesh repair): 2/25 (8%), and 6 patient in groupA (suture repair): 6/25 (24%) 

developedincisional hernia withsignificantly decrease the incidence of IH, with average Post-

operativecomplications involved infection, seroma, and chronicwound pain. Conclusions: 

Prophylactic mesh repair of midline laparotomy in patients with elective abdominal operation is safe, 

effective toprevent the development of incisionalhernia withimproved quality of lifewas observed to 

close abdominal wall in compared to suturerepair. 
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INTRODUCTION 

The advantage of the midline approach is the 

avoidance the important anatomic structure's 

that no cross midline and rapid access the 

abdominal viscera. However, the lineaalba is 

poorly vascularized heals slowly, therefore 

represented a weak point. [1] 

Midline incision is ideal for operation on 

stomach, duodenum, gallbladder, liver and 

transverse colon. Exploratory laparotomy for 

undiagnosed disease can be performed by long 

midline incision skirting umbilicus. Once the 

peritoneum is opened and diagnosis confirmed, 

the incision may be enlarged upwards or 

downwards accordingly. The choice of 

abdominal wall closure may be associated with 

incisional hernia are significant financial losses 

and remain a major public health issue.[2]          

The incidence of incisional hernia development 

after abdominal wall closure rang widely from 

10% to 23%.[2,3] and up to 69% in long term 

follow-up of high risk-patients. Incisional 

hernias are associated with postoperative pain, 

and reduce quality of life, and can lead to 

emergency surgery for incarcerated hernia. [4]             

Obesity with increase intra-abdominal pressure, 

previous abdominal operations, diabetes 

mellitus (DM), chronic obstructive pulmonary 

disease (COPD), cardiovascular disease, 

immunosuppression, malnutrition and smoking 

represent 

highriskpopulationforincisionalherniaafter open 

operations.[5,6] Operative intervention to 

correct incisionalhernia affects 150,000 patients 

annually, with 1 in 3 repairs recurrent within 5 

years.[3,7] The risk of development of 

incisionalhernia after laparotomy is related to 

patient and operativefactors that associated 

with impairing quality of life, morbidity and 

discomfort.[7,8] 

Various methods of suture closure 

(materialandtechnique)and mesh 

reinforcement (positionandshape)have been 

used to restore abdominal wall integrity and 

prophylactic treat incisionalhernia. Despite 

advances in early repair, recurrence rates remain 

unacceptable (12-54%), and those who 

experience recurrence are susceptible to a 

vicious cycle of morbidity, because early 

subsequent repair presents greater technical 

challenges and an increased risk for recurrence 

and morbidity. [9,10] Failure to effective 

closure of the abdominal wall after operations 

leaves thepatientatriskfor developing hernia and 

deterioration quality of life, including 

abdominalpain, and long-term 

dysfunction.[11,12] 
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To date, few studies have focused on 

prophylactically decreasing the incidence of 

incisional hernia from the index procedure; with 

prevent costly iatrogenic complications after 

abdominal surgery. Ideal mesh positioning also 

remains poorly studied, as usually in on-lay, 

sub-lay, and under-lay planes are all associated 

with differing complication profiles at the time 

of abdominal wall closure. Current Prophylactic 

mesh placement (PMP) literature fails to 

sufficiently address patient-centered outcomes. 

WithProphylactic mesh placement (PMP) to 

prevent postoperative incisional hernia and the 

solution to the hernia epidemic.[13-17] Little 

evidence exist, however, to Support the optimal 

mesh composition, mesh shape, mesh lay, and 

mesh fixation in the prophylactic setting.[18]     

 

THE AIM OF THIS STUDY 
Was to evaluate the efficacy and safety of 

prophylactic mesh repair compared with 

Primary Sutured repair to decrease the incidence 

of incisional hernia and postoperative 

complication after elective midline laparotomy 

withhigh-risk patients.  

 

PATIENT AND METHODS 

This was a prospective comparative study of 50 

patients undergoing a midline incision for 

elective abdominal surgery with high-risk 

patients for open laparotomy, referred to 

department of generalsurgery, 

facultyofmedicine, Al-Azhar 

Universityhospitals and at the El-

harmhospital (ministry of health, Egypt).                                                                                         

Between January 2013 and January 2015, 

selected group of patients were evaluated as 

regard closure of abdominal wall and randomly 

divided into 2 groups; groupA: patients were 

closed by simple suture closure, was Comparing 

to the groupB: patients were closed by using 

prophylactic mesh placement(PMP).                                 

All patients were subjected to: Careful history 

taking included clinical (general and local 

examination), laboratory and radiological 

investigation up to anesthetic consultation and 

consent of surgery.  Preoperative preparation 

included antibiotic prophylaxis, nasogastric 

tube, and urinary catheter, then the following 

steps of this study, Table1.  

1.Preoperative data:Included 

inclusioncriteria, and exclusioncriteria.          

a. Inclusion criteria: includedpatient 

comorbidities or high-risk factors asIncrease 

intra- abdominal pressure, obesity or body mass 

index (BMI > 30 kg-m2), previous abdominal 

operations (difficult abdominal wall closure), 

diabetes mellitus (DM), history of chronic 

obstructive pulmonary disease (COPD), 

cardiovascular disease, old age (age >50 years), 

and smoking, Table 3. 

 b. Exclusioncriteriaincluded prior hernia or 

existing abdominal mesh, non-elective cases 

(urgent or emergency), history of 

metastaticcancer, patients using 

immunosuppressive drugs, active infection, life 

expectancy<18 months, and preexisting 

pregnancy. 

2. Operative datainclude: 

a. Types of operation (clean and clean 

contaminated) 

Cleanoperation means no infection 

encountered, no break, in aseptic technique and 

no hollow muscular organ opened (splenecomy, 

hernia).                                            

Cleancontaminatedoperation means a hollow 

muscular organ is opened but minimal spillage 

of contents (cholecystectomy, bile duct 

exploration).                          

b. location of surgical pathology. 

Mostpatientsunderwentsplenectomy, open 

bariatric surgery, hiatus hernia, pancreatic and 

biliary surgery.                                      

c. Operativetechniques: as regard closure of 

abdominal wall were divided into 2 groups:  

GroupA (Suturerepair):Patients were 

abdominal wall closed by single layer of 

continuous technique, monofilament suture 

material, non-absorbable, use small bite (bite 

5mm apart and 5mm deep), (Figure 1), and was 

compared to GroupB (meshrepair): Patients 

were abdominal wall closure by simple primary 

closure of continuousmonofilamentnon-

absorbable suture; follow by application of 

prophylactic synthetic on-lay mesh to strength 

of abdominal wall can be performed.(Figure2)     

3. Postoperative (Outcome 

assessment):includeddurationofhospitalstay, 

Primary and Secondary outcomes.  

a. Primary outcome. This measures interest 

was incidence of incisional hernia and quality 

of life. Twopatient in groupB (mesh closure): 

2/25 (8%), and 6 patient in groupA (suture 

closure): 6/25 (24%) developedincisional 

hernia.                                

b. Secondary outcomes. (post-

operativecomplications) involved mesh 

infection, seromaFigure3, mesh removal, 

qualityoflife, returntowork, 

chronicwoundpain,and duration of hospital stay, 

that revealsignificantly decrease the risk and 

incidence of IH, with improved quality of life 

and that more benefit in PMP Table 4. 
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c. Follow up: All patients were regular 

postoperative follow-up weekly up to 18 months 

at outpatient clinic for wound care, removal of 

suction drain, and stitches, where the 

incisionalhernia and 

postoperativecomplications recorded.                      

Table 1: The following steps of the study 

1.Preoperative data:Included   a. Inclusion criteria: Table 2. 

b. Exclusioncriteria 
2. Operative data: included a. types of operation (clean, clean contaminated), 

b. location of surgical pathology: Table4.                   

 c.Operativedetails: Group A (suture repair) and Group B (mesh repair) 3. Postoperative 

(Outcome assessment):Table4.  Included 

a. Primary outcome: (incidence of incisionalhernia). 

 b. Secondary outcomes included (postoperativecomplications). 

c. postoperativefollow-up(18 months).                           .                          

Statistical analysis: All data of patients were collected and analyzed by statistical package for social 

science (SPSS) Version 16.0 (SPSS) Inc, Chicago, USA) In all cases, statistical significant  was 

adopted if P value = was less than 0.05 (confidence level of 95%).  

 

RESULTS 
The present study included 50 adult patients 

undergoing elective, midline open laparotomy 

with risk factors to open surgery. As regard 

abdominal wall closure, they were divided into 

two equal groups: GroupA (sutureclosure) and 

groupB (Prophylacticmeshesclosure). Their 

ages ranged from 30-75 years (mean age 58.5 

years ± 11.05) and were no significant 

difference between 2 groups. Table 2, Sex 

distribution in both groups: mostly women in 

both groups (17 women and 8 men), in group A 

(suture repair), and (14 women and 11 men), in 

group B (mesh repair), Figure4, and Table2.  

High-riskfactors asIncrease intra- abdominal 

pressure, obesity or body mass index (BMI > 30 

kg-m2), previous abdominal operations, 

diabetes mellitus (DM), history of chronic 

obstructive pulmonary disease (COPD), 

cardiovascular disease, old age (age >50 years), 

and smoking, Table3. There were no significant 

different in patientcomorbiditiesor high-risk 

factors.  

Operative types: Mostrisk-

patientsunderwentsplenectomy, open bariatric 

surgery (primary or revision), hiatus hernia, 

pancreatic and biliary surgery, multiple surgery 

(vagotomy and pyloplasty) through upper 

midline incision with no significant between 2 

groups, Table4.  

Operative Outcome included Primary 

outcome (incidence of incisional hernia and 

quality of life). Twopatient in groupB (mesh 

repair): 2/25 (8%), and 6 patient in groupA 

(suture repair): 6/25 (24%) 

developedincisional hernia withsignificantly 

decrease the risk and incidence of Incisional 

Hernia (IH), and improved quality of life after 

18 months follow-up that mean more benefit of 

mesh closure in compared with simple closure, 

and Secondary outcomes. (Post-

operativecomplications) involved mesh 

infection (seroma, muco-cutaneous sinus) 

Figure4, returntowork, chronicwound pain, 

duration of hospital stay operative time (wound 

closure). There is no adverse effect related to 

Prophylactic meshes placement (PMP) except 

an increased risk of seroma formation, wound 

pain, and mean operative timeto close of 

abdominal wall in compared with simple 

closure, Table5.  

 
Figure(1):GroupA (Suturerepair): Suture simple closure of midline incision. 
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Figure(2):GroupB (meshrepair): synthetic on-lay mesh location. 

 
Figure(3): Mesh infection: Air bubble (arrow) in Peri-mesh fluid collection (seroma) 

 

 
Figure (4): Sex distribution in both groups: (17women and 8 men), in group A, and (14 women 

and 11 men), in group B. 

Table(2): Patientscharacter.Age distribution in both groups:  mean age 51.4(=15.5) years) in group 

A, and 54.5(=15.1) years) in group B. Sex distribution: (17 women and 8 men), in group A, and (14 

women and 11 men), in group B.  

Pvalue 

Group B 

(Mesh repair) 

(n=25)[in(%)] 

Group A 

(suture repair) 

(n=25)[in(%) 

Patients character 

.9657 54.5(±15.1) years 51.4(±15.5) years Agedistribution 

   Sexdistribution 

>0.114 8 17 Women 

>0.15 11 14 Men 

0

2

4

6

8

10

12

14

16

18

Group A Group B  

Women

Men



AL-AZHAR ASSIUT MEDICAL JOURNAL AAMJ ,VOL 13 , NO 4 , OCTOBER 2015 SUPPL-2 
 

169 | P a g e  

 

Table(3): High-riskfactors.as obesity or (BMI > 30 kg-m2), previous abdominal operations, DM, 

COPD, cardiovascular disease, malnutrition and smoking. 

P 
value 

Group B       (Mesh 

closure) 

(n=25)(in %) 

Group A                

(Suture closure) 

(n=25)(in %) 

 

High-risk 

patients 

 

.9735 39.7((±9.8) 43.7(±9.4) Obesity (BMI >30kg-m2) 

>0.05 7/25((±35%) 5/25(±25%) Previous abdominal surgery 

>0.05 13/25 11/25 DM 

>0.05 6/25 8/25 COPD 

>0.05 11/25 12/25 Malnutrition 

>0.05 11/25 6/25 Smoking 

Table 4.Operative lesions: splenectomy, openbariatricsurgery, hiatushernia, pancreaticsurgery. 

P 
value 

Group B       

(Mesh closure) 

(n=25)(in %) 

Group A                

(Suture closure) 

(n=25)(in %) 

 

Operative 

lesion 

details 

>0.05 5/25(20%) 6/25(24%) Splenectomy 

>0.05 7/25(28%) 5/25(20%) open bariatric surgery 

>0.05 4/25(16%) 4/25(16%) Hiatus hernia 

1 3/25(12%) 3/25(12%) Pancreatic surgery 

0.105 1/25(4%) 2/25(10%) Mesenteric cyst 

0.150 2/25(8%) 1/25(4%) CBD exploration 

>0.05 3/25(12%) 4/25(16%) Multiple surgery 

Table5.Postoperative Outcomes: included incisionalhernia. Two patient in group B: 2/20 (8%), 

and 6 patient in group A: 6/20 (24%) developed IH, and postoperativecomplications, Mesh 

infection, wound pain, operative time (wound closure).  

P value 
Group B       (Mesh repair) 

(n=25)(in %) 

Group A             (Suture 

repair) 

(n=25)(in %) 

Postoperative 

Outcomes 

   Primary outcome 

1.00 2/25   (8%) 6/25 (24%) incidence of IH 

   Secondary outcome 

>0.05 4/25 -- Mesh infection (sinus) 

>0.05 7/25 5/25 Wound pain 

<0.01 45-90 minutes 30-50 minutes operative time (wound closure) 

 

DISCUSSION 

The comparative study of prophylactic mesh 

repair versus simple repair of midline elective 

open surgery with high-risk patients was 

significantly decrease incidence of incisional 

hernia (10% mesh closure versus to 30% suture 

closure) associated with improve quality of life.  

Compared with non-mesh, meshreinforcement 

can be effectively decrease incidence of 

incisional hernia and associated with 

improvequalityoflife. Thus, prophylactic mesh 

should be routinely recommended in high risk 

patients.[8] 

Prophylactic mesh application has been 

described in the literature as make greater, or 

more intense, which may help benefit for Return 

to work, or abdominal wall function in various 

patients .[11,15]     

Primary mesh placement at time of laparotomy 

closure to prevent herniation by reinforcing the 

standardclosure has been the subject of 

investigation in recent years.Currently, evidence 

from systemic reviews suggests that 

PMPreduces incisional hernia rate in high risk 

patients of incisional hernia.Indeed, the 

European hernia society guidelines now include 

a recommendation for the placementof a 

prophylactic mesh in high risk 

patientsundergoingmidline laparotomywith safe 

and effective toprevent the development of 

incisional hernia.[19] 

The incidence of incisional hernia in 27% of 

patients after midline incision repairs is 

associated with significant financial losses.The 

main outcomes of this study revealed that PMP 

significantly reduce the risk of incisional 

hernia.[20,21]  

Prophylactic mesh placement(PMP) is 

associated with an 85% of postoperative 

incisional hernia risk reduction when compare 

to PSC in at-risk patients undergoing elective, 

midline laparotomy closure, with safe and 

average complication profiles, as increased risk 

of seroma, and chronic pain.The majority of 

seroma managed conservative or with 

percutaneous drainage, only one case need 

reoperation and partial mesh removal due to 

suspected source of infection.[11,22] 

While target populations in existing 

studiesprophylactic mesh placement (PMP) 

supports it's across various at highriskpatient 

andopenoperationscomorbidities (included 

obesity, previous abdominal operations 

(difficult abdominal wall closure), diabetes 
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mellitus, chronic obstructive pulmonary disease 

(COPD), cardiovascular disease, 

immunosuppression, malnutrition and smoking), 

additional patient populations may benefit from 

PMP.[23]Moreover, a cost-utility analysis of 

PSC compared to PMA for laparotomy closure 

demonstrates PMA technique to be safe, more 

effective, and less costly than PSC in 

prevention of development of incisional 

hernia.[11] This suggests that PMP have 

broader indication than originally thought.[24] 

Identification of the most efficacious mesh type 

in the optimal position remains elusive. An 

idealmesh include inert material, mechanical 

strain resistance, minimal foreign body reaction, 

flexibility, infection resistant, and similar tensile 

strength to autologous tissue. Several mesh 

types, includingpermanentsynthetic, biologic, 

andbio-absorbablemeshes have demonstrated 

effectiveness, yet no one type offers the optimal 

combination of characteristics.[25] 

In total, 464 patients who underwent laparotomy 

closure with mesh placement and, 755 patients 

who underwent conventional laparotomy 

closure were included. A reduce incidence of 

incisional hernia was observed when 

laparotomy was combined with PMP. The 

results of this study suggested a benefit to PMP 

during laparotomy closure in high-risk patients, 

such as obesity and chronic respiratory disease 

without any significantly differences in seroma 

formation and wound infection rates. [26] The 

results are strongly in favor of mesh placement, 

with significant reduction in hernia rates in the 

mesh group (1.5% versus 35.9% p<0.0001).[27] 

The benefit of mesh is frequently used to 

reinforce the abdominal wall closure with 

reducing the risk of hernia.The more commonly 

used non-absorbable(permanent) meshes have 

produced more positiveresults, e.g. an RCT 

include 100 patients at high risk of incisional 

hernia (obese, smokers, age over70 years) by 

Gutierrezetal. showed a significantly small 

number of hernias after laparotomy in the mesh 

versusnon-mesh group (0 versus 5; p= 0.02) and 

improve clinical outcomes.[28]Multiple studies 

note a significant decrease in IH incidence with 

PMP compared with primary suture closure. 

Evidence supporting the use of PMP with 

practical cost for selecting high-risk 

patients.(Table 6). 

Table(6). Multiple studies note a significant decrease in IH with PMP compared with suture 

closure.  

Conclusions Details 
Design and 

Study Period 

Author and 

Setting 

PMA for closure of midline laparotomies is feasible for the prevention of 

IH without adding a substantial morbidity, even in the presence of 

contamination or infections (p=0.0001). 
Onlay, absorbable 

Comparative 

n=166 

(2009-2010) 

 

Argudo 

2014 [20] 

onlyPMA decrease incidence of IH without adding morbidity (p<0.011). Onlay, absorbable 

RCT N=107 

(2009-2011) 
 

Garcia-Urena 

2015 [21] 

 

PMA a safe procedure an increase in seroma after onlay placement, but 

no increased risk of infection. 

 

Onlay and Retrorectus, 

polypropylene 

RCT N=480 

(2009-2012) 

 

Timmermans2015 

[22] 

 

PMA prevents IH independently of other factors (p=0.0001). Onlay, polypropylene 
RCT N=160      

(2009-2012) 

CaroTarrago 

2014 [27] 

 

PMA reduced rate of IH after open surgery without increasing the rate of 

complications (P=0.002). 

 

Retrorectuspolypropylene 

RCT n= 85 

(2003-2007) 

 

Bevis 2010 [30] 

 

PMA appears to reduce the incidence of IH in patients with risk-factor 

for IH (P= 0.O14). 

 

Retrorectus 

Comparative 

n=134 

(2005-2007) 

 

Llaguna 2011 [31] 

 

PMA during AAA repair showed effectiveness and low complication 

rate in preventing IH (P= 0.O08) laparotomies is feasible for the 

prevention of IH without adding a substantial morbidity, even in the 

presence of contamination or infections (p=0.0001). 

Onlay, 

biologic 

RCT N=40 

(2007-2009) 

 

Bali 

2015 [32] 

 

Prophylactic non-absorbable mesh reinforcement of midline closure in high-risk patients can be used 

safely and effectively to provide extrinsic strength of wound and to prevent subsequentincisionalhernia. 

Forty patients with a mean age of 74.3 years were studied. All patients had a successful operation and 

quiet postoperative course. Six patients (30%) in the non-mesh group developed IH compared to non in 

the mesh group.  [29]                                                                                                         
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CONCLUSIONS 
The comparative study of prophylactic mesh 

placement (PMP) versus simple suture closure 

was significantly and effectively decrease 

incidence of incisional hernia (8% versus to 

24%) and improved patients quality of life, 

return to work and cosmetic satisfaction with 

the shape of abdominal wall after midline 

elective laparotomy with high-risk patients. 

 The present study concluded that prophylactic 

mesh midline incision closure is effective, and 

safe in patientsat high risk of open surgery 

comorbidities. This finding supports further 

investigation of the benefit of mesh in elective 

laparotomy patient, regardless of the risk of 

subsequent herniation. 
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