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A B S T R A C T

Background: Many patients suffer from incisional hernia all over the world. Although various surgical techniques have been introduced in 
recent decades, the occurrence of this problem still remains as a challenge facing surgeons.
Objectives: To compare the modified sandwich technique (MST) to on-lay mesh repair technique (OMR) in the repair of huge incisional 
hernias.
Patients and Methods: In a randomized control clinical trial during 2004 – 2008 in Shiraz, Southern Iran, 90 patients with huge incisional 
hernias were randomly approached by two repair techniques namely MST and OMR. In MST group, polypropylene mesh was fixed in each side 
of fascia with nylon 2-0 and the wound closure was done with nylon loop 1 , while In OMR technique, the fascia was released 5 cm in each side 
and polypropylene mesh was fixed with nylon 2-0. The wound closure was identical to MST group.
Results: The mean age of patients in MST group was 49.3 years with a standard deviation (SD) of 11.8 years and 48 years with SD of 13.6 in OMR 
group. Recurrences occurred primarily during the first two postoperative years in both groups. Total recurrence rate following MST procedure 
was 2.2%, compared to 18.2% for OMR (P = 0.01). Mean of hospitalization was 3.4 days in MST group and 4 days in OMR (P = 0.6). The percentage of 
female patients was 69.6% in MST group and 77.3% in OMR. Mean operation time was 2.3 hours in MST comparing to 2.1 hours in OMR (P = 0.7).
Conclusions: Our results showed that in the repair of incisional hernias, MST led to a lower recurrence rate and fewer major complications 
in comparison to OMR.
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1. Background
It is accepted that hernia following midline incision is a 

major surgical problem and is reported to be between 11% 
(1) and 20% (2, 3). Because of significant developments in 
surgical techniques, the recurrence rate following repair 
of incisional hernia indisputably decreased from 63%-50% 
(4, 5) to 30%-10% (6-8) . Some studies reported that recur-
rence occurs within 1- 3 years after repair (2, 3, 9).The rate 
is 33% after first repair and 44% after the second one (2). 
Numerous methods of repair have been described in-
cluding primary repair in one or two layers, use of fascia 
(local or flaps) with darns suture and use of fascia with 
synthetic mesh (polypropylene or Marlex mesh, stainless 
steel, mersilene or expanded polytetrafluoroethylene) 
(10) but none of these has been proven to be superior (4).

2. Objectives
This study seeks to compare outcomes of two methods 

of incisional hernia repair with each other: A new method 
named Modified Sandwich Technique (MST) and a conven-
tional one known as Onlay Mesh Repair technique (OMR).

3. Patients and Methods
In a randomized control clinical trial during 2004-2008 

in hospitals affiliated to Shiraz University of Medical Sci-
ences in Shiraz, southern Iran, 90 patients with huge in-
cisional hernias, measuring more than 5 cm in diameter, 
were divided into two groups of MST and OMR by simple 
randomization. Patients with a severe underlying disease 
such as cancer, immuno-deficiency, diabetes mellitus, 
renal failure, cirrhosis, or on steroid consumption or 
heavy smokers (smoking more than 20 packs year) were 
excluded. This Study was approved by the Ethics Commit-
tee of Shiraz University of Medical Science and a written 
consent was taken from patients as well, before inclu-
sion in the study. All operations were performed under 
general anesthesia. After skin preparation and draping, 
cutaneous scar was excised and hernial sac was dissected 
to expose the circumference of abdominal wall defect 
(Figures 1 and 2). We always tried to repair the whole 
defect, particularly if multiple hernias were present. In 
MST, fascia was cleared About 6cm in both ant & post sur-
faces, then a nylon mesh with a width of at least 12 cm 
was applied on the fascia and fixed to it by nylon loop 1 
in 4 points in each side of the defect (Figure 3). Then the 
two sides of fascia and mesh (on-lay and below-lay) were 
entirely closed by nylon loop 1 using running sutures 
(Figure 4). In OMR, after release of hernial sac and iden-
tification of abdominal wall defect, both posterior and 
anterior rectus sheath were closed by running sutures 
of nylon loop 1. A 20 × 25 propylene mesh was then fixed 
over the defect as well as at least 5 cm of the abdominal 

wall around it. In both groups after fixation of mesh, two 
suction drains were inserted in place in order to suck se-
roma and possible hemorrhages. Finally skin was closed 
by subcuticular vicryl 3-0. All patients received three dos-
es of intravenous Cephalothin (1 gr). The drains were re-
moved when there was less than 50 ml of drainage in 24 
hours. Patients, post-operatively, were mobilized as soon 
as possible and discharged to home once the drains had 
been removed. All subjects were followed and evaluated 
for complications and recurrence of hernia up to 3 years; 
every three months in the first year, every six months in 
the second year and at the end of the third year. Recur-
rence was confirmed by presence of abdominal pain, 
protrusion, relevant findings in P/E and sonographic 
evaluation. The data was analyzed by SPSS software (Ver-
sion 16, Chicago, IL, USA). The data had a non-parametric 
distribution. Mann–Whitney U-test was used to identify 
significant differences between independent samples. 
Fisher exact and Chi-Squire tests were applied to compare 
nominal variables.

Figure 1. Large incisional hernia, below umbilicus

Figure 2. Large incisional hernia, opening of the sac
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Figure 3. Large incisional hernia, modify sandwich technique and on-lay 
and sub-lay mesh applying

Figure 4. Closure of fascia (continues non-absorbable suturing)

4. Results
The mean age of patients was 49.3 years with a standard 

deviation (SD) of 11.8 years in MST group and 48 with a SD 
of 13.6 in OMR group, the difference was not statistically 
significant. The mean weight, size of hernia and days of 
hospitalization also were not significantly different be-
tween the two groups (Table 1).

Table 1. Demographic data of patients with incisional hernia

Parameters MST (n = 45) OMR (n = 45) P value

Gender, No. (%)    

Male 14 (30.4) 10 (22.7) 0.4

Female 32 (69.6) 34 (77.3) 0.4

Age, mean ± SD 49.3 ± 11.8 48 ± 13.6 0.6

Weight, kg 76.7 ± 12.7 75.3 ± 15.2 0.7

Size of Hernia, cm 27.8 ± 23.5 31 ± 24.6 0.6

Day of hospital-
ization, d

3.4 ± 2.9 4 ± 2.7 0.7

Formation of wound seroma and hematoma were in a 
higher proportion and wound infection in a lower pro-
portion in MST group compared to OMR but these dif-
ferences were statistically insignificant (Table 2), and 
these minor complications were treated conservatively. 
Emergency re-operation was needed in one patient in 
MST group and 2 patients in OMR. Recurrences occurred 
primarily during the first two postoperative years in both 
groups. (P  = 0. 01). The mean operation time was 2.3 hours 
in MST group compared to 2.1 hours in OMR (P = 0.6).

Table 2. Post-operative complications in 90 patients

Complications, 
No. (%)

MST (n = 45) OMR (n = 45) P value

Seroma forma-
tion

6 (13) 3 (7) 0.3

Wound haema-
toma

9 (19.6) 4 (9.1) 0.2

Superficial 
wound infec-
tion 

2 (4.3) 6 (13.6) 0.1

Deep vein 
thrombosis

0 1 (2) 0.5

Emergency re-
operation

1 (2.2) 2 (4.5) 0.6

5. Discussion
In our study patients who underwent MST had a better 

outcome regarding recurrence rate and got more wound 
infection in comparison to OMR. It is generally perceived 
that recurrence is the most common complication fol-
lowing hernia repair. Although it mostly occurrs 1-3 years 
after surgery (9, 10), there have been cases of recurrence 
of up to 10 years after repair (11). Using mesh in repairing 
large incisional hernias is established to result in a better 
repair with less recurrence (7, 12). Reviewing literature , 
we found that different methods of mesh repair have 
already been described such as On-lay, Sub-lay : mesh 
placed deep to the rectus sheet, Sandwich method: mesh 
and rectus sheath with overlapping and points of fixa-
tion, Complex mesh-peritoneal sandwich, Rives-Stoppa, 
combination of fascia and mesh, and double mesh intra-
peritoneal repair (3, 4, 13-15). However none of these has 
been proved to be superior (4). At the same time, mesh re-
pair has been criticized by those who claimed that better 
results of mesh repair are due to the inadequate length of 
follow up (16). There are also authors who believe that su-
ture repair is safe enough and does not result in a higher 
recurrence rate compared to using mesh (17). They also 
point a number of complications associated with the use 
of mesh. By way of illustration, wound infection is re-
ported to be more frequent in many types of mesh repair 
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(10%-15%) (9, 12) but in our experience the rate of wound 
infection was considerably less (4.3%). Regarding seroma 
formation some techniques have better outcomes (18) in 
comparison to MST but considering the easy treatment 
of seroma, it is obviously overlooked. Finally, it should 
be noted that our follow up is probably not long enough 
and should be extended more for at least one year. In con-
clusion, our results showed that (MST) mesh repair has a 
lower recurrence rate and less infection in comparison to 
OMR. However, more studies with large sample sizes and 
longer follow up time are needed for better conclusion.
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