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with the ‘‘Slim-Mesh’’ technique without transabdominal fixation
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Abstract This study details our experience with a new

laparoscopic technique called ‘‘Slim-Mesh’’ without using

transabdominal full-thickness stitches, to treat ventral and

incisional hernias (V/IH). Since 2009–May 2015, 28 con-

secutive patients with V/IH were treated in our center, with

this new SM technique. Fifty percent males were included

in this retrospective study, averaging 59 years (range

31–81 years). Mean body mass index was 26 and VH size

was \10 cm in 24 cases and in 4 cases was larger, up to

22 cm. Mean operative time in the 28 V/IH patients was

97 min (range 57–160 min) and in those with V/IH larger

than 10 cm it was 135 min. In 14.2% of patients laparo-

scopy diagnosed others V/IH previously undetected by

physical examination and CT-scan. In all patients a com-

posite mesh was used, up to 30 cm in size. In this series we

had one intraoperative complication (3.6%) with transient

bradycardia, but no conversion occurred; no early postop-

erative complication was detected. Mean length of hospital

stay was 3.0 days. Mean follow-up time was 40 months

(range 13–78 months). Late surgical complications inclu-

ded one case (3.6%) of incisional hernia recurrence and

one case of 10 mm trocar site incisional hernia. This new

surgical technique for V/IH repair, makes easy the handling

and fixation of the composite mesh without using trans-

abdominal fixation sutures, and appears in our experience

fast, and simple.
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Introduction

Ventral hernias include all hernia in the anterior and lateral

abdominal wall and are a frequent finding with a prevalence

estimated to be approximately 44.3/100,000/year in Den-

mark [1]. Incisional hernias are delayed complications of

abdominal open surgery [2] more commonly associated with

vertical than with transverse incisions, or after laparoscopic

procedure [3]. Ventral and incisional hernia (V/IH) may

present with incarceration, pain, bowel obstruction [4],

ischemia of the hernia contents and strangulation and for

these reasons often surgical intervention is mandatory. Since

the first report in 1992 [5] laparoscopic ventral hernia repair

gain popularity for the related advantages of laparoscopy:

short hospital stay, improved patient outcomes and fewer

complications than open procedures.

Traditional laparoscopic V/IH repair technique with

transabdominal fixation sutures (LRTS) is suitable for

small and medium size V/IH repair and the mesh is used to

reinforce a substantial part of the abdominal wall [3]. In

this technique at least four non absorbable monofilament

sutures are placed equidistantly along the mesh on the

operative bench. Points of reference on the mesh and

corresponding point on the abdominal wall were marked to

aid in orienting the mesh after its introduction. The mesh

was rolled-up and pushed or pulled into the abdomen

through a 10 or 15 mm trocar site [5]. After the mesh was

positioned intraperitoneally, the four sutures placed in the

material before its insertion into the abdomen were pulled

through the abdominal wall with a suture passer and tied
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with knots buried in subcutaneous tissues. Then additional

full-thickness stitches were placed circumferentially every

3 or 6 cm using the suture passer [3, 5]. Due to the use of

transabdominal sutures in LRTS, persistent pain in these

sites [4–6] has been reported.

Aim of this study was to evaluate the operative, short-

and mid-term results of a new laparoscopic approach called

‘‘Slim-Mesh’’ without using transabdominal full-thickness

stitches, to treat V/IH [7] including giant type (those larger

than 10 cm in size according to EHS classification [8]).

Materials and methods

From September 2009 to May 2015, 28 consecutive

patients affected by V/IH observed and operated (by a

single operator S. A. C.) in our Department of Surgery,

underwent laparoscopic repair according to Slim-Mesh

technique using a composite mesh (25 Proceed prosthesis

and 3 Dual Mesh) with high shape memory. The technique

we used, named Slim-Mesh (SM), has been previously

reported in details [7]. Here the technique is briefly sum-

marized: laparoscopic exploration of the whole abdominal

cavity with adhesiolysis, mobilization and reduction of

V/IH content is made, looking for incisional hernias

undetected by preoperative clinical examinations. Marking

of the four peritoneal axial points and SM peritoneal fix-

ation area like a ‘‘tattoo’’, are made with bipolar forceps [7]

or colored with methylene blue using the grasping forceps,

3–5 cm around the hernia edges (according to Italian

Laparoscopic Ventral Hernia Guidelines 2013-ILVHG).

Laparoscopically, the operator applies external finger

pressure on the four skin axial points corresponding to the

four peritoneal axial points. Using a marking pen, the

operator marks the four skin axial points; they are sym-

metrical to the four peritoneal points. Then the borders of

the defect are marked with a circle or oval 3–5 cm far from

the V/IH edges on the abdominal wall, like the peritoneal

fixation area. According to the size and shape of the circle/

oval marked on the skin, a composite mesh is selected and

tailored on the operative bench. Operator then check the

rough side of the mesh is facing upwards to ensure the

correct peritoneal fixation. The mesh is then rolled up very

tightly and fixing stitched sutures are made as described in

details previously [7], before intra-abdominal introduction.

Intra-abdominal SM insertion through the 12 mm trocar, is

now made and, then the mesh free-end should be oriented

to the west-side peritoneal point (or east-side). Operator

have to superimpose the first SM prosthesis axial point

onto the west (or east) peritoneal point for fixation. The

mesh fixation with stapler to the posterior fascia is made

applying a double crown of straps superimposing the

margins of SM prosthesis onto the peritoneal ‘‘tattoo’’ [7].

An informed consent for operation with SM technique and

for publication of the clinical and video records was

expressly obtained by all patients. The study design is

retrospective.

The following data were retrieved from the clinical (and

follow-up) records: gender, age, body mass index (BMI),

American Society of Anesthesiologists (ASA) score, hernia

size at physical examination, preoperative size of fascial

defect at physical examination, abdominal wall ultrasound

(US) and/or CT-scan, eventual enema X rays or/and colono-

scopy, V/IH recurrence, type of abdominal wall hernia (ven-

tral or incisional), time of incisional hernia onset after surgery,

eventual emergency procedure, operative size of V/IH, oper-

ative time, estimated blood loss, eventual conversion to open

surgery, operative and postoperative complications (within

30 days), postoperative day to return to regular diet, use of

abdominal drainage, length of hospital stay, hernia recurrence,

reoperation, readmission to the hospital and finally the final

outcome at follow-up. Sensitivity to predict a correct size of

hernia using CT-scan was determined.

Last follow-up for mid-term results was done in June

2016, with a minimum of 13 months after surgery. Patients

were interviewed during an outpatient visit.

Results

We enrolled in this study 14 females and 14 males aver-

aging 58.6 ± 2.8 years (mean ± SEM; range 31–81

years). Others preoperative characteristics of our series are

detailed in Table 1.

Seventeen patients (60.7%) were affected by incisional

hernias with a mean time of onset of 30.8 ± 15.4 months

(mean ± SEM; range 1–420) after open surgery. Five of

those cases presented sign of recurrence of umbilical open

repair (29.4%). Four cases of incisional hernia were related

to open surgery followed bowel surgery, two cases after

open cholecystectomy, two cases after pancreatico-duo-

denectomy, one case after distal pancreatectomy, one case

after nephrectomy, one case after hysterectomy, one case

after laparotomy for hepatic trauma and one case was a

trocar incisional hernia. Eleven patients presented ventral

hernia (39.2%), six cases with umbilical hernia and five

with para-umbilical hernia.

All patients were investigated with CT and/or US and

hernia size was measured according these examinations

(Table 1).

During laparoscopic exploration, 24 V/IH resulted

smaller than 10 cm and 4 were larger, up to 22 cm

(Table 2). Overall mean operative size of V/IH was

7.2 ± 0.9 cm (mean ± SEM).

The average operating time with SM technique in

overall 28 patients was 97 ± 7.4 min (mean ± SEM)
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(range 57–160 min). Operative times in cases with more or

less of 10 cm of hernia size are reported in Table 3. No

patients had conversion in laparotomy. Operative blood

loss and complication (nr. 1) are reported in Table 2.

In five cases preoperative hernia size and intraoperative

measurement showed wide discrepancies (Table 3).

In 15/19 cases in which CT scan was performed the size

of the defect was correctly confirmed at operation, with a

sensitivity of 78.9%.

Time to return to regular diet was first p.o. day in 93%

of patients and mean length of hospital stay was

3.0 ± 0.2 days (mean ± SEM). No complication occurred

during hospital stay or within 30 days (Table 2).

The mean duration of follow-up was 39.2 ± 4.5 months

(mean ± SEM) (range 13–78 months); two patients were

lost to follow-up. Twenty-six patients had at least one fol-

low-up physical examination and interview. Postoperative

late complications were observed in two cases (7.2%): one

case (3.6%) had recurrence of incisional hernia 8 months

after SM repair who do not required reoperation at present.

Another patient was affected by 10 mm trocar site incisional

hernia 7 months after surgery for which open surgery was

made (Table 2).

Discussion

Abdominal wall hernias are the most common indication

for major surgery in the USA and are a common finding at

abdominal imaging [2]. Incisional hernias occur in 3–20%

of laparotomies, necessitating repair of approximately

90,000 cases annually in USA [5].

We presented short and mid-term results of a new

technique of laparoscopic repair of abdominal hernias

Table 1 Preoperative

characteristics of patients
Parameters nr. Mean ± SEM Range

M/F (nr.) 14/14

Age (years) 58.6 ± 2.8 31–81

BMI 27.1 ± 0.8 20–28

ASA score 3/2 12/13

VH/IH 11/17

CT-scan/US 19/9

CT-scan and US 3

Preoperative hernia size\10 cm/[10 cm 25/3

BMI body mass index, ASA American Society of Anesthesiologists, VH/IH ventral hernia/incisional hernia,

CT computerized tomography, US ultrasound

Table 2 Operative features and

postoperative outcome of

patients

Parameters

Operative hernia size\10 cm 24

Operative hernia size[10 cm 4

Operative time (n = 28) min (±SEM) 97 ± 7.4

Operative time (n = 24) min (±SEM) for V/IH\10 cm 91 ± 5.8

Operative time (n = 4) min (±SEM) for V/IH[10 cm 135 ± 10.0

Intraoperative visceral iatrogenic lesions 0

Intraoperative blood loss (mL/range) 3/0–12

Intraoperative bleeding/hematoma 0

Conversion 0

Cardiac event (bradycardia) 1/28 (3.6%)

LOH (days ± SEM) 3.0 ± 0.2

Post-operative bleeding/hematoma 0

Reoperation (within 30 days) 0

Persistent pain 0

Wound and mesh infection/suture sites infection 0

Recurrence 1/28 (3.6%)

Trocar site hernia 1/28 (3.6%)

V/IH ventral/incisional hernia, LOH length of hospital stay
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called Slim-Mesh (SM) previously described by the authors

[7]. This laparoscopic approach is a tacks- or straps-only

fixation technique for the treatment of ventral and inci-

sional hernia (V/IH). In our series of 28 patients with V/IH

treated with SM procedure from September 2009 to May

2015, the laparoscopic exploration of abdomen cavity for

fascial defect research, showed in 14.2% of cases other

V/IH undetected by CT-scan (Table 3). Sensitivity of CT-

scan in predicting the correct size of the V/IH was 78.9% in

our experience. However, laparoscopic exploration and

measurement, in 17.7% of our cases highlighted the true

size of V/IH, useful for tailoring an appropriate mesh with

a correct size and shape. Our suggestion coming from the

study is to recommend either a preoperative CT scan and

laparoscopic exploration of abdominal cavity before tai-

loring the prosthesis.

In our technique, we always use a composite mesh with

high shape memory, due to its elastic force, that is

enhanced during the tight rolling in SM technique and

slowly released during the operation when the fixing stit-

ches are cut. The natural shape memory of SM and the

tension, originated by its progressive fixation on posterior

fascia, represent the two forces that really help surgeon

during the fixation maneuvers, without any need for time-

consuming manipulation [7].

The average operating time of SM procedure in our 28

patients was 97 ± 7.4 min (mean ± SEM), and for those

with hernia size [10 cm was 135 ± 10.0 min (mean ±

SEM, Table 2). Other authors report operating time of

100 min in 86 laparoscopically treated patients [9], or

152 min in Ferrari’s experience on 100 cases of V/IH while

time was 205 min in those larger than 15 cm [10].

SM approach, compared to LRTS where four axial fix-

ation sutures are used, helps in reducing operative time due

to a faster mesh handling. Even more difficult, risky and

slow the LRTS compared to SM repair if additional full-

thickness stitches are placed circumferentially every 3 or

6 cm [5], especially in giant hernias. Moreover, bleeding

due to puncture of abdominal muscular arteries and of

epigastric vessels that may occur in 5% of cases [3],

associated to transabdominal sutures, is avoided with SM

technique (Table 2).

SM technique, moves ventrally all the operative field

and the related orientation and fixation maneuvers of the

mesh, on the anterior abdominal wall, resulting unlikely a

possible visceral iatrogenic lesion. In our experience, no

patients had iatrogenic damages (Table 2). The only

operative complication in our series was a transient

bradycardia.

Analyzing our data [7] the functional and short term

outcomes of SM repair also for the treatment of large size

V/IH [7], are generally those of laparoscopic surgery. In

fact mean time of intra-abdominal drainage was one day.

Time to return to regular diet in our series was first p.o. day

in 93% of patients and mean length of hospital stay was

3.0 ± 0.2 days (mean ± SEM). No early complication and

no wound infection occurred (Table 2).

Concerning mid-term outcomes, of SM repair, lacking

transabdominal fixation sutures, persistent pain, occurring

in 1.6 up to 28%, mainly related to suture site, is avoided,

gaining also some cosmetic advantage on the skin without

additional scars [11]. SM repair avoids the risk of surgical

site infection and hernia recurrence associated to break-

down of transfascial full-thickness stitches for mesh fixa-

tion in LRTS [11, 12]. Recurrence rate in our series was

3.6% (Table 2). These results are in agreement with other

authors that report 4.7% of recurrences after 20 months

[2, 5]. However, the follow-up is still not very long in our

Table 3 Characteristics of patients with preoperative and operative discrepancy of hernia size measurement

Cases BMI Type of

defect

Physical

examination

measurement (cm)

of V/IH

US

V/IH

size

(cm)

CT

V/IH

size

(cm)

Intra-

operative

V/IH size

(cm)

Satellites

V/IH

Difference between

preoperative and

operative size (cm)

Case 1 31 Incisional 3 – 3 10 Yes 7

Case 2 29 Incisional 6 – 6 20 Yes 14

Case 3 27 Incisional 10 – 12 16 Yes 4

Case 4 31 Recurrence

of

incisional

hernia

3 – 3 7 Yes 4

Case 5 24 Ventral 4 4 – 6 0 2

Mean difference between

preoperative and

operative size (cm)

6.2

BMI body mass index, V/IH ventral/incisional hernia, US ultrasound, CT computerized tomography
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study and this late complication may appear even after

5 years or later.

Finally in our series we have enrolled four patients with

wall defects larger 10 cm up to 22 cm in which the mini-

mally invasive approach is still controversial. Operative

time in these patients was not longer (135 min in our ser-

ies) when compared to other authors [10, 13] and the

outcome in these subjects was not different from those

having a smaller size hernia. No short- or mid-term com-

plications were recorded in these four patients.

In conclusion, SM for V/IH laparoscopic repair in our

experience is simple. Operative, short- and mid-term

postoperative [7] complications are low, and avoid risky

maneuvers. CT-scan and laparoscopic exploration are

mandatory for an optimal treatment planning. Due to the

small number of treated patients and to limited follow-up

period, further prospective studies are needed to draw

conclusive results about the use of this technique.
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