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Foreword
Ventral hernia repair is one of the most common general surgical procedures. Hernia surgery is perceived as low priority in
South Africa. The last two decades have seen significant advances in surgical technique, types of meshes, fixation devices and
imaging techniques. These changes have seen increase in costs and complexity without necessarily being cost effective.
The best opportunity for a successful repair is the first attempt. Management decisions can be quite complex and making the
right decision in terms of timing, approach , perioperative management and place of care is imperative.
It is clear that the teaching, training and management in herniology need to be prioritised in South Africa. Care pathways need
to shift to an individually tailored, patient-centred, evidence and consensus based paradigm. To address this, the Hernia Interest
Group of South Africa (HIG) established these guidelines. These are the first national and international guidelines addressing
both open and laparoscopic ventral hernia care.
The HIG has presented objective, locally relevant guidelines that we believe will be useful to all surgeons, referring doctors,
the health care industry and funders. The establishment of guidelines is a dynamic process and the intention is to update the
guidelines every three years.
Ravi Oodit
Chair Hernia Interest Group of South Africa (HIG)
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Careful attention should be paid to all modifiable risk factors which may prevent or reduce the incidence of incisional
hernia.
Patients with asymptomatic hernias should be offered a repair. This must be individualised based on patient risk,
co-morbidities, life expectancy and type of hernia.
All symptomatic hernias should be repaired unless there are contra-indications to surgery or anaesthesia.
Emergency surgery should be conducted without delay, aiming for the simplest procedure with the lowest complication rate.
Laparoscopic Ventral Hernia Surgery should be the approach of choice for patients with a BMI >35kg/m2,where technically
feasible.
Every incisional hernia requires a mesh repair.
Primary ventral hernias with a defect > 2 cm require a mesh repair.
Primary hernias < 2 cm in patients with risk factors for recurrence (obesity, concurrent hernia, recurrent hernia, concurrent
diastasis or aneurysmal disease) require a mesh repair.
Mesh placement for small hernias < 2cm has lower recurrence rate although slightly higher local wound complication rate
than primary suture repair. However, these hernias can be suture repaired primarily.
Open ventral hernia repair remains the standard, though the laparoscopic approach is a good alternative. The decision on
approach should be based on patient wishes and surgical expertise.
Uncomplicated extraperitoneal repairs should be performed with plain large pore polypropylene or polyester mesh.
Intraperitoneal mesh repairs should be performed with a composite barrier mesh or strand coated anti-adhesion mesh.
A minimum overlap of 5 cm before defect closure should be planned in all mesh repairs.
Use of polypropylene mesh in contaminated wounds carries a high risk for septic complications and should be avoided.
There is no evidence to support the routine use of biologic meshes. There may be a place for it in grade 3A and 3B wounds.
The indications and clinical outcomes after use of biologics should be entered into registries or audited.
All open incisional hernias should be repaired using mesh. The mesh should be placed in a retrorectus position. If not
possible, the mesh should be placed in an underlay position.
Careful inspection of the bowel pre, intra and post dissection should be carried out to avoid missed enterotomy. A high
index of suspicion for enterotomy should be maintained throughout the postoperative course.
Posterior Component Separation is the procedure of choice to obtain medial fascial advancement and the creation of a
space for mesh placement.
Patients presenting with a parastomal hernia should be advised to have an elective repair to avoid the complications
accompanying emergency surgery.
Patients having a permanent stoma fashioned should be offered prophylactic mesh placement.
Rectus diastasis accompanied by a midline hernia should be repaired with a retrorectus mesh. In the absence of a concurrent
hernia, repair of the diastasis should only be performed for compelling reasons.
Complex abdominal wall reconstructions should be done in a unit with the necessary expertise.
A failed repair increases the risk of subsequent failure by 50%.
Informed consent should specifically include discussion on the use of mesh and the possibility of inadvertent enterotomy.
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Introduction
Ventral hernia is one of the most common general surgical pathologies. An estimated 20 million patients with hernias are
operated on worldwide every year, of which approximately 30% are ventral. An incisional hernia will develop in 10–15% of
patients with an abdominal incision and the risk increases to up to 23% in those who develop surgical site infection.1,2 Incidence
rates up to 69% have been reported in high-risk patients.3
Ventral hernia repairs are mostly elective (90%) procedures, but the repair methods are highly variable. Repair methods are
often not based on current best practices and results can be disappointing.4 Few surgeons audit or record their outcomes outside
of those countries with national registries.
Definition: Ventral hernias are defined as a defect of the fascia in the anterior abdominal wall with or without a bulge.5 Clinical
presentation varies from small incidental defects to giant and complicated hernias with fistulas and viscera located outside the
abdominal cavity covered only by peritoneum and skin (loss of domain).4 The symptoms range from minor cosmetic concerns
to severe pain and life-threatening conditions such as bowel obstruction, incarceration, strangulation and perforation.
In establishing these guidelines, a first in South Africa, the Hernia Interest Group of South Africa, has set out to summarize and
present best current evidence and provide a practical, patient-centred, tailored approach to this complex field.

SECTION A:
CLASSIFICATION SYSTEMS
Grading of Recommendations
A simple grading system adopted from the Agency for Healthcare Research and Quality was employed.6
Category A: STRONG: There is good research-based evidence to support the recommendation
Category B: MODERATE: There is fair research-based evidence to support the recommendation
Category C: WEAK: The recommendation is based on expert opinion and panel consensus
Category X: AVOID: There is evidence of harm from this intervention

Classification of Ventral Hernias
Of the currently available classifications, we elected to use the European Hernia Society (EHS) classification as we deem this
simple, practical and user friendly.7 It divides hernias into primary and incisional (secondary) and then further subdivides them
by anatomical location and size. Incisional hernias are also categorised by recurrence in a binary fashion. (see Tables 1-4)
Table 1: Primary Ventral Hernia Classification7
Diameter (cm)
Primary Ventral
Small
Medium
Large
Hernia Classification
< 2cm
2–4cm
> 4cm
Epigastric
Midline
Umbilical
Spigelian
Lateral
Lumbar

Table 2: Incisional Hernia Classification7

Midline

Lateral
Table 3: Incisional Hernia Anatomical Location Borders7
Borders of
Borders of
Midline Area
Lateral Area
Cranial Xiphoid Process
Costal Margin
Caudal Pubic Bone
Inguinal Ligament
Lateral Linea Semilunaris
Lumbar region
Medial Linea Semilunaris

Sub-xiphoidal

M1

Epigastric

M2

Umbilical

M3

Infra-umbilical

M4

Suprapubic

M5

Subcostal

L1

Flank

L2

Iliac

L3

Lumbar

L4

Recurrent Incisional Hernia

Yes

No

Length (cm)
< 4cm: W1
4–10cm: W2
> 10cm: W3

Width (cm)
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Table 4: M and L Zones for Incisional Hernia7
Medial

Lateral

M1

Subxiphoidal

xiphoid to 3 cm caudally

L1

Subcostal

M2

Epigastric

3 cm below the xiphoid to 3 cm
above the umbilicus

L2

Flank

M3

Umbilical

3 cm above to 3 cm below the
umbilicus

L3

Iliac

M4

Infraumbilical

L4

Lumbar

M5

Suprapubic

3 cm below the umbilicus to 3
cm above the pubis
pubic symphysis to 3 cm
cranially

between the costal margin
and a horizontal line 3 cm
above the umbilicus
lateral to the rectal sheath
in the area 3 cm above and
below the umbilicus
between a horizontal line 3
cm below the umbilicus and
the inguinal region
laterodorsal to the anterior
axillary line

Table 5: Modified ventral hernia working group grading system of Risk for SSO (2013)12
Grade 1
Grade 2
Grade 3
Low risk

Co-morbidities

Contaminated

•
•

•
•
•
•
•

A.
B.
C.

Low risk of complications
No history of wound infection

Figure 1. Measuring the defect size
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Smoking
Obesity
Diabetes
Immunosuppression
Previous wound infection

Clean contaminated
Contaminated
Active infection

Primary

hernias represent approximately two-thirds of all ventral hernias and are either congenital or acquired (approximately onethird). Incisional hernias are complications after previous surgery. The incidence of primary hernia repairs is reported as
umbilical (71%), epigastric (25%), and other locations (4%).4,7
Incisional hernias develop in relation to incisions after laparotomy (89%), laparoscopy (5%), or in relation to a stoma (6%).4,7
Incisional hernias may also occur after penetrating abdominal trauma but there are only rare case reports in the literature.8 The
incidence is suspected to be higher in the South African context.
The prevalence of umbilical hernias is 20–50% and epigastric hernias 2–4% of the adult population and it is estimated that only
0.1–0.5% of the umbilical hernias and 0.5–5% of epigastric hernias are repaired.9 Umbilical hernia repairs are predominantly
performed in males aged 0–5 and 61–70 years, whereas epigastric hernia repairs are almost equally distributed by gender.10
The width of the hernia defect is defined as the greatest horizontal distance in centimetres (cm) between the lateral margins of
the hernia defect on both sides. In the case of multiple hernia defects, the width is measured between the most laterally located
margins of the most lateral defect on that side.
The length of the hernia defect is defined as the greatest vertical distance between the most cranial and the most caudal margin
of the hernia defect. In case of multiple hernia defects from one incision, the length is between the cranial margin of the most
cranial defect and the caudal margin of the most caudal defect. (see Figure 1)

Ventral Hernia Working Group Classification
In 2010, the Ventral Hernia Working Group11 published a grading system that attempted to stratify the risk of wound
complications and recurrences in incisional hernias called surgical site occurrences (SSO). In 2013, the group modified the
classification based on new data, which more accurately defined outcomes in certain groups.12 The system is widely used to
provide a framework for decision-making in incisional hernias, though many authors agree that it is only applicable to open
surgery as risk factors for SSO are slightly different in the setting of Laparoscopic Ventral Hernia Surgery. Berger et al. have
proposed a grading system for use in Laparoscopic Ventral Hernia Repair (LVHR) but it is not as yet widely adopted.12,13 It
is also important to note that this grading excludes the type of hernia and operative technique. The presence of incarceration,
strangulation, concomitant surgery, acute surgery and surgery related factors, such as operative time, extent of tissue dissection
and use of drains, have not been included. A tailored or stratified approach to decision-making remains essential.

Informed Consent
In addition to the standard surgical consent, the following issues relevant to hernia surgery should be discussed:
•
•
•
•
•
•
•

Options for treatment, including nonoperative care and laparoscopic vs open repair.
The importance of preoperative optimization.
The purpose and expected benefit of the intervention.
The likelihood of short and long term success.
The use of a mesh and its associated risks and benefits.
The possibility of inadvertent enterotomy and its potential consequences and the treatment options in this setting.
Other risks of the procedure including the possibility of conversion and or deferring repair.

SECTION B: INCIDENCE, AETIOLOGY AND PREVENTION
Incidence
Abdominal hernia repair is one of the most common operations in general surgery. The repair rate ranges from 10/100 000
population in the United Kingdom to 28 per 100 000 in the United States. No hernia repair data is available for South Africa.14
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Abdominal operations are often complicated by incisional hernias. The commonly reported incidence varies from 2 to 20%.15
In high risk groups with long-term follow-up, this percentage may be as high as 69%.16 This variation is a result of some
hernias only becoming evident many years after the initial operation.17 One in four men and one in fifty women will need
surgery for an incisional hernia during their lifetime.18 The number of incisional hernias requiring emergency repair have been
increasing. Morbidity and mortality in emergency cases is disproportionately high (23.6% morbidity and 4.9% mortality have
been described).19
Most abdominal surgery is still performed by laparotomy in South Africa. The incidence of incisional hernia after laparotomy is
14 fold higher than after laparoscopy (9.9% compared to 0.7%).20

Hernia aetiology
Any injury or incision to the abdominal wall could lead to a hernia. Surgical technique and wound infection are considered the
most important preventable causes of an incisional hernia.21 Many patient-related risk factors have been implicated.
Surgical site infections (SSI) are independent risk factors that significantly increase the risk of incisional hernias.22 Other factors
are male gender, obesity,23 old age,24 diabetes mellitus, jaundice,22,23,25 anaemia, the use of vasopressor drugs,26 smoking,27
postoperative respiratory failure, aneurysmal disease, malnutrition, steroids, kidney failure, malignancy,21 abdominal
distention,28 postoperative peritonitis,29 and multiple operations through the same incision.25 Chronic Obstructive Pulmonary
Disease (COPD), benign prostatic hypertrophy, constipation and ascites increase the intra-abdominal pressure, increasing the
risk of incisional hernias, but they are not considered independent risk factors.20 Diastasis of the rectus muscles also predisposes
to an incisional hernia.15,30,31

Prevention of Incisional Hernias
Paramedian32 and transverse incisions33 are associated with a lower rate of incisional hernias compared to midline incisions. A
statistically significant increase of incisional hernias after midline incision compared to transverse incision was reported at a
Cochrane review in 2005 by Brown et al.33 The comparison of midline incisions to off-midline incisions also showed the same
results. The incidence of incisional hernia was much higher with the midline incision (17.6% vs. 0%; P = 0.0002).34 Midline
abdominal approaches should be avoided whenever feasible.
Careful attention should be paid to other strategies known to reduce surgical site infections (SSI). Measures known to reduce
SSI may also lead to decreased incisional hernia incidence. These include prophylactic antibiotics, anti-bacterial sutures,
wound-protectors, and care bundles.
Risk estimation scores to compare outcomes have been used in many surgical areas. The P-POSSUM risk assessment system
(Physiological and Operative Severity Score for the enumeration of Morbidity and Mortality) can be used in both elective and
emergency general surgical conditions, is easy to use and is freely available as an online calculator.35
Recommendation: The surgeon should be aware of the factors which increase the risk of surgical site infection rates and
employ all available strategies to reduce the risk (Grade: Strong).
Wound Closure
A large number of studies have shown that good suture technique is extremely important to prevent wound complications, SSI,
dehiscence and hernias.36
There is now level I evidence37 recommending that for optimal midline abdominal incision closure:36
•
•
•
•

Use a slowly absorbable or non-absorbable monofilament suture preferably a 2/0 mounted on a small needle.
Use a one-layer, continuous closure, taking only the aponeurosis, 5-8 mm from the wound edge, 4-5 mm apart. Include the
peritoneum in each bite.
Use self-locking anchor knots.
Preserve the fascial edges of the rectus muscle by clearing a 2-4 cm space along the Linea Alba.38

Despite the evidence, most surgeons use a running suture technique with large, widely-spaced bites to close their midline
incisions.16 A number of new closure techniques such as elastic sutures and mesh sutures are being trialled.38
Mesh Augmentation: There are 6 published RCTs on mesh augmentation for midline laparotomy closure. In high risk groups
such as obese patients, those with previous hernias, and patients with aneurysmal disease, the risk reduction is very significant
with a 1.5% incisional hernia rate in the mesh augmentation group vs 35.9% in the suture alone group (relative risk 0.17).36,39,40
It is now widely accepted that mesh should be used to augment all permanent stoma sites.41,42

6

SAJS

VOL. 54 NO. 3

JULY 2016

Trocar Site Hernias: A systematic review of trocar site hernias43 reports an incidence of 0.5%. Risk factors for the development
of port site hernia included use of 12 mm ports, pyramidal trocars and long duration of surgery. BMI and old age are patientrelated risk factors. Interestingly, this review does not support the long held notion published in 2004 by Tonouchi that 10 mm
port sites require suture closure as it makes no appreciable difference to the incidence of port site hernias.44
Trocar site hernias (TSH) are mainly located in the umbilical area. Repair rates for TSH are recorded as 1.35% in a series from
the Danish Hernia Register.42 One in six repairs are performed as an emergency.
In an RCT published by Armañanzas et al. it is suggested that all umbilical port sites in high risk patients are prophylactically
closed with mesh.45
Recommendation: All midline laparotomies should be closed with non-absorbable or long-term absorbable sutures with a
small bite continuous technique achieving a wound to suture length ratio of at least 4:1. The closure should be en masse and
secured with self-locking knots. Prophylactic mesh should be considered in high risk patients (Grade: Strong).

SECTION C: INDICATIONS FOR SURGERY
Management decision-making for ventral hernias is complex and multifactorial. A tailored approach aims for the most
appropriate operative strategy in an optimised patient, by a suitably experienced surgeon.

Acuity of presentation
Elective Asymptomatic Hernias: The natural history of ventral hernias is not well documented and it is common practice
for most hernias to be surgically managed.46-48 The Danish database suggests that 10% of patients with asymptomatic hernias
develop complications.42 Data is awaited from the Alliance Working for Antibiotic Resistance Education (AWARE) trial looking
at whether patients with few symptoms will benefit from surgical management.49
Factors to consider:
•
•
•
•
•
•

Umbilical hernias complicate 5 times more often than other ventral hernias.42,50
The mortality and morbidity related to emergency hernia repair is very high - up to 45% morbidity51 and 25% mortality.50
33–78% of patients with an asymptomatic hernia will develop symptoms over the following 10 years.52
5–15% of hernias incarcerate.42,53
2.4% of hernias strangulate.53-55
A failed repair increases the risk of subsequent failure by 50%. The first opportunity is the best opportunity.56

Recommendation: Patients with asymptomatic hernias should be offered repair. This must be individualised based on patient
risk, co-morbidities, life expectancy and type of hernia (Grade: Strong).
Elective Symptomatic Hernia: Symptoms may include pain, discomfort, skin complications, irreducibility, or intermittent
intestinal obstruction. All symptomatic hernias should be repaired if the patient has a life expectancy exceeding 2 years and
there are no contraindications to general anaesthesia.57 Symptoms are considered a risk for the development of complications.
Recommendation: All symptomatic hernias should be repaired unless there are contra-indications to surgery or anaesthesia.
(Grade: Strong).
Emergency hernia repair: Emergency indications for surgery are bowel obstruction, strangulation and perforation. Mortality
and morbidity are disproportionately high (up to 50% in some studies).18,24,28 Clinical indicators of sepsis and ischaemia are not
reliable and all patients with bowel obstruction from a hernia should be managed as an emergency.51,57,58
Recommendation: Emergency surgery should be conducted without delay, aiming for the simplest procedure with the lowest
complication rate (Grade: Strong).

Surgical expertise
Outcomes in surgery are linked to both the experience of the surgeon and the volume of cases performed on an annual basis. This
fact is documented in many surgical domains.59 The typical learning curve for a surgical procedure appears to be magnified in the
learning of laparoscopic hernia surgery. The learning curve is longer for inguinal hernia surgery than for ventral hernia surgery.60,61
VOL. 54 NO. 3
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Recurrence rates and incidence of chronic pain are reduced in high volume units. The international trend is towards referral to
centres of excellence for patients with complex hernias. The German Hernia Society stratifies centres into groups based on the
volume of cases per annum and the extent of participation in the scientific community.62 Volume does not always equate to good
outcome and objective outcomes are the best gauge of competency. South African surgeons need to consider and debate the
merits of a national registry, specialist high volume hernia centres and/or audit systems.
Recommendation: Simple hernia surgery can be performed by a surgeon trained in hernia surgery and performing the
procedure regularly. Complex hernias such as high risk patients, where there is loss of domain and recurrent hernias, should
be performed only in units where significant numbers of these cases are performed and the expertise exists. The HIG offers
training programs in hernia surgery for surgeons to improve skills (Grade: Moderate).

Obesity and ventral hernia surgery
Obesity is a risk factor for the occurrence of incisional hernias as well as for recurrence after repair. The reasons are
multifactorial and are related to poor vascularisation of tissues, impaired wound healing, intra-abdominal pressure and impaired
bio-mechanics.63 It is also a risk factor for the development of wound and mesh related complications in open ventral hernia
repair.64,65 In obese patients (BMI > 35), laparoscopic repair may reduce wound complications, other morbidity and the rate
of recurrence.66,67 In a more recent long term follow-up, there was a trend to decreased recurrence and complications in the
laparoscopic group but this was not statistically significant.68 A review of the > 47 000 patients in the USA National Inpatient
Sample for 2008 and 2009 showed lower complication rate, length of stay (LOS) and cost in the laparoscopic group.69 This
was confirmed for all BMI classes > 30 in an even larger review looking at the period 2009–2012.65 Although the National
Surgical Quality Improvement Program (NSQIP) controls for risk factors, it does not control for surgical expertise, and is by
nature still retrospective. In obese patients with BMI > 40 64,70 and > 35,71 laparoscopic repair offers comparable complication
and recurrence rates to non-obese patients in expert hands, and decreased compared to published literature for the open repair.
No RCTs looking specifically at the obese population are available.
Recommendation: Where technically feasible laparoscopic ventral hernia surgery should be the approach of choice for patients
with BMI >35kg/m2 (Grade: Strong).

Should laparoscopic repair be used for incarcerated and strangulated hernias?
In incarcerated or strangulated ventral hernia, no level one evidence is available to guide the approach. Data from the American
College of Surgeons NSQIP suggest a 5 fold decrease in superficial and deep SSI if the laparoscopic approach is used, combined
with a slight advantage in LOS. The laparoscopic operation took 15 minutes longer on average.72 The NSQIP does not account
for surgical expertise and is retrospective.
Recommendation: Laparoscopic repair may be employed in the setting of incarcerated or strangulated hernias. The risk
reduction in SSI rates is noted though the surgeon's experience will dictate the approach (Grade: Moderate).

Concurrent umbilical repair during other procedures
The surgeon needs to take the size and complexity of the hernia, the risk of infection, the patient comorbidity and the patient’s
wishes into account when deciding on combining surgical procedures.
Laparoscopic Cholecystectomy: Umbilical hernias occur in approximately 8% of patients undergoing laparoscopic
cholecystectomy.73 Raj et al. retrospectively looked at 246 combined procedures, either laparoscopic cholecystectomy or
hysterectomy combined with mesh repair of incisional hernia.74 They found only 2 mesh infections and 2 recurrences and
concluded that combined procedures are safe in “centres with adequate experience in management of laparoscopic ventral
hernia repairs and by experienced laparoscopic surgeons.” Mesh repair has the lowest recurrence rate. There is conflicting
evidence about wound complication rates, but concurrent mesh repair appears to be safe and to carry no significant risks of
wound complications. 73,75
Recommendation: Concurrent umbilical hernia repair should be performed during laparoscopic cholecystectomy (Grade:
Moderate).
Inguinal Hernia: Concurrent laparoscopic hernia repair can be performed together with an open hernia repair of the umbilical
defect. The principles for both repairs remain the same. Either totally extraperitoneal (TEP) or transabdominal preperitoneal
(TAPP) can be safely performed followed by umbilical repair. Due to the high risk of recurrence the repair should be performed
with mesh.
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Recommendation: Umbilical Hernia Repair with mesh should be considered as a concurrent procedure when performing
laparoscopic groin hernia repair (Grade: Weak).
Laparoscopic Bariatric Surgery: In bariatric surgery specifically, it appears that concomitant repair of incisional hernia with
the primary bariatric procedure may be safe, with acceptable complication and recurrence rates.76 However, this is all anecdotal
and case review data, and no high quality evidence exists.77
Recommendation: Concomitant repair of an incisional or ventral hernia could be considered as a single stage procedure
during bariatric surgery (Grade: Moderate).

Umbilical hernia repair with ascites
Umbilical hernias occur in 20% of patients with liver cirrhosis complicated by ascites.78 Historically, mortality rates and hernia
recurrence in patients with cirrhosis were prohibitively high and the accepted strategy was to reserve surgery for patients with
a complication (incarceration, skin erosion and rupture). In the last decade the medical care of cirrhotic patients has improved
and it has been shown that elective hernia repair is associated with fewer complications and may reduce overall mortality.79-82
Contraindications to elective surgery include acute liver failure, acute viral hepatitis and acute alcoholic hepatitis. Refractory
ascites is associated with poor wound healing, infection and hernia recurrence. Perioperative control of the ascites is critical to
a successful outcome.83 The timing of the hernia repair in liver transplant candidates should be made in conjunction with the
transplant team.
A recent trial randomised patients with Child-Pugh A and B cirrhosis to either tissue or mesh repair. There was a non-significant
increase in surgical site infection in the mesh group, but none needed removal of the mesh. On six month follow up, 14% of the
tissue repair patients had recurrence compared to 3% in the mesh group. Permanent mesh can be used in complicated hernias in
cirrhotic patients with minimal wound-related morbidity and a significantly reduced rate of recurrence.84
Recommendation: In patients with liver disease, an early elective mesh repair of umbilical hernia is encouraged. Preoperative
control of ascites is especially critical to a successful outcome (Grade: Moderate).

Fertility and Pregnancy
Most surgeons are reluctant to place an Intra-peritoneal Onlay Mesh (IPOM) in fertile women wishing to conceive. There is
concern about adhesion formation after intraperitoneal mesh placement, though there is a paucity of data on the topic.
Schoenmaeckers et al. report on a series of 8 women who safely carried to term and delivered without complications after mesh
repair of a ventral/ incisional hernia.85 There is limited data and no conclusions can be drawn.
Hernias, particularly umbilical hernias, commonly become symptomatic during pregnancy and can be especially troublesome
in the first trimester. However, the complication rates are very low and we advocate waiting until term.
If the baby is to be delivered by Caesarean section, it is often feasible to perform a concurrent repair taking advantage of the
concomitant tissue expansion at the time of the caesarean. There is limited data that mesh placement is safe and that LOS and
complication rates are not increased.86 If born by normal vertex delivery (NVD) the safest is to offer delayed repair.87
Recommendation: Perform a retro-rectus mesh hernia repair. Avoid intraperitoneal mesh placement in women wishing to
conceive (Grade: Weak). Mesh repair can be performed at the time of Caesarean Section (Grade: Moderate).

Future abdominal surgery
Planned future surgery does not preclude mesh-placement. Every precaution should be taken to avoid adhesion formation.
Should laparotomy be indicated after mesh repair, care should be taken on entry into the peritoneal space.88 It is important to
re-suture the mesh on closure with non-absorbable suture material and to consider further mesh reinforcement if the fascia or
mesh is incomplete.26

SECTION D: PERIOPERATIVE MANAGEMENT
Management of Risk Factors
Preoperative preparation should focus on rehabilitation. Risk factors such as smoking, diabetes, obesity, steroid use, HIV and
other immunosuppression should be addressed prior to elective surgery, in order to optimise outcomes after hernia repair. Tools
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such as the P-POSSUM and CeDAR risk scoring systems (available as an app) are useful to determine implications of risk
modification strategies.35,89
•
•
•
•
•
•

•
•

Cessation of smoking for at least 4 weeks prior to surgery.90
Optimising glycaemic control is important.91,92 A preoperative target HbA1c less than 7% is recommended.90 It is beneficial
to keep the blood glucose normal during the first 24 hours after surgery.90
Repair of incisional hernias in obese patients is associated with increased recurrence rates.93 Patients with BMI over 50
should not have an elective herniorrhaphy.
Weight loss before surgery is strongly recommended in obese patients with a BMI greater than 35. Hernia repair preceded
by physician monitored medical weight loss, concomitant hernia repair with weight loss surgery, or weight loss surgery
staged prior to or after hernia repair are all viable options to approach this problem.77
Adequately treat preoperative infections before surgery.94
In HIV positive patients, the overall health, particularly the presence or absence of organ failure, and nutritional state
(albumin < 2.5 g/dL) have been found to be more reliable predictors of surgical outcome than CD4 count or viral load
in HIV-infected patients. It is recommended by the New York State Department of Health AIDS Institute that ART be
optimised preoperatively.
Hair removal from the operative site: if required, clipping of hair immediately before the operation is preferable.94
Preoperative showers or antiseptic wash is not required for patients who are not carriers of methicillin resistant
staphylococcus aureus (MRSA).94

Recommendation: Care should be taken to optimise the patient both medically and surgically preoperatively in order to ensure
the best surgical and anaesthetic outcome (Grade: Strong).

Antibiotic prophylaxis
The clinical practice guidelines for antimicrobial prophylaxis recommend that a single dose of a first generation cephalosporin be
administered within 60 minutes before skin incision.95 An MRSA carrier should have a single preoperative dose of vancomycin
prior to surgery. Vancomycin should be administered within 120 minutes before surgery, because of its prolonged infusion
time. As an adjuvant, intranasal mupirocin and chlorhexidine baths can be used. Consider guidelines from the local antibiotic
stewardship committee. If a patient is allergic to beta-lactams, alternative antibiotics are clindamycin or vancomycin.95
The antibiotic dose should be repeated if the surgical procedure continues beyond 4 hours96 or there is significant blood loss
(> 1.5 litres).95
There is no evidence to support continuing antibiotic prophylaxis in patients with drains and catheters.95
Recommendation: Single dose preoperative prophylactic antibiotic should be administered (Grade: Strong).

DVT/ VTE prophylaxis
Pulmonary embolism is a major cause of morbidity and mortality in surgical patients.
The presence of risk factors in a patient should be taken into consideration before giving thromboembolic prophylaxis.46 These
risk factors should be considered when assessing a patient’s risk in developing venous thrombo embolism (VTE) and could be
patient-related and procedure-related.97
Deep venous thrombosis (DVT) prevalence in general surgical patients is 15–40%.97 Patient-related risk factors are: age > 60
years, history of VTE, immobility, underlying malignancies, pregnancy, oestrogen therapy, obesity, hereditary thrombophilic
state, inflammatory bowel disease, HIV/AIDS, auto-immune diseases including antiphospholipid syndrome.97 Procedure related
factors are duration of the procedure, degree of tissue damage, and degree of immobility.97
Laparoscopic repair is considered to be associated with lower risk of thromboembolic complications.98
Principles:
• Low-risk procedures (minor surgery) with no patient-related risk factors: No specific prophylaxis is required; early
mobilisation is recommended.97
• Higher-risk procedures (major surgery) with no patient-related risk factors OR low-risk procedures with additional
patient-related risk factors97: enoxaparin 40 mg sc (subcutaneous) daily or, dalteparin 0.2 ml sc daily, or nadroparin
0.3 ml. Prophylaxis can be given 12 hours before surgery and then once daily thereafter. Nadroparin is given sc 2 hours
preoperatively and 8 hours after surgery, followed by 0.3 ml daily for 7 days. Intermittent compression devices can be used
if there is a high risk of haemorrhage.
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Higher-risk procedures (major surgery) with additional patient-related risk factors [34]: enoxaparin 40 mg sc daily or,
dalteparin 0.2 ml sc daily, or nadroparin 0.3 ml. Prophylaxis can be given 12 hours before surgery and then once daily
thereafter. Nadroparin 0.3 ml is given sc 2 hours preoperatively and 8 hours after surgery, followed by 0.3 ml daily for 7
days. Additional pneumatic compression is advised.97

Timing of prophylaxis97: Prophylaxis can be given 12 hours before surgery. There are data indicating that starting prophylaxis
6–12 hours postoperatively is adequate, provided there is no active bleeding. The new oral anticoagulants (NOACs) must only
be given postoperatively. Dabigatran is administered 4 hours and rivaroxaban 6 hours after surgery. In patients at high risk of
bleeding or undergoing spinal anaesthesia anticoagulation should only be initiated a minimum of 12 hours postoperatively.
Aspirin offers only weak VTE prophylaxis.97
Recommendation: There is no data specific to hernia repair. General surgical principles of DVT prophylaxis should be followed
(Grade: Moderate).

Anaesthetic technique
General anaesthesia is most often used, but in certain situations, regional or local anaesthesia can be used depending on the size
and location of the hernia.99,100

SECTION E: USE OF MESH
Wound healing is complex and is influenced by patient genetics (ratios of certain collagen and fibroblast subtypes), patient
co-morbidities affecting fibroblast-migration, biomechanical factors such as movement of the abdominal wall and pressure
dynamics. Anatomical factors such as blood supply, potential spaces and technical factors relating to the repair or closure also
play a role. Mesh provides a scaffold to facilitate granulation, fibroblast deposition and reorganisation.
There are 7 categories of mesh subtype available commercially. (see Table 6)
Table 6: Characteristics of mesh subtypes
Mesh Type
Mesh Behaviour
Non-resorbable, unprotected mesh
non-absorbable but does undergo
(plain mesh)
shrinkage and degradation with time
provides a partially resorbable scaffold
Partially resorbable, unprotected
which degrades over time.
Fully Resorbable

delayed fully resorbable

Layered Composite (barrier mesh)

Non-absorbable base with temporary
barrier to adhesion

Strand Coated composite

individual strand coated mesh

ePTFE or cPTFE
Biologic

Non-adhesive permanent
acellular dermal matrix

Mesh Material
polyester, polypropylene
PGA, PLA combinations with
polyester/ polypropylene
Monomax/ P-4-HB/ Vicryl/ PGA
copolymer
PLA/ PTFE / collagen/ polypropylene
PVDF/ titanium oxide coated
polypropylene
PTFE
porcine/ bovine reengineered

Selection of the most cost-effective appropriate mesh is determined by the approach, the position of the mesh and the risks for
surgical site occurrences. The surgeon needs to weigh up properties of different types of mesh. These have different advantages
in terms of tissue ingrowth, encapsulation, shrinkage, pore size, anti-adhesive characteristics, risk of sepsis and explantation, in
vivo disintegration, foreign body reaction, abdominal wall compliance, burst strength and cost. (see Table 7)
The objective should be to select a mesh which promotes healing and strengthens the repair, while reducing sepsis, thick plates
of granulation and chronic pain. Current thinking is that neither tensile strength nor mesh-weight are important determinants
for good outcome, rather than adequate pore size of between 1–4 mm, coupled with a mesh of adequate burst pressure offer the
most critical balance between good tissue ingrowth and protection from central mesh failure.101
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Table 7: Characteristics of Base Mesh Materials
Polyester
Cost
+
Strength
+++
Infection Prone
++
Shrinkage
+++
Encapsulation
+

Polypropylene
+
++
+
+
+

ePTFE
+++
++
+++
++
+++

Resorbable
++++
++
+
++
?

The problem of shrinkage
Shrinkage is a universal problem and should be an important factor in deciding on mesh positioning and overlap.
Every mesh has a different capacity for shrinkage and every mesh behaves differently in different patients after implantation. To
compensate for shrinkage, it is recommended to calculate shrinkage of approximately one-third for every mesh. Consequently,
a mesh of 10 cm diameter for example will reduce to 8 cm. It follows therefore that even for very limited misplacement of mesh
during fixation, a 5 cm overlap may be insufficient for a large hernia or excessive for small hernias. A 1 cm hernia should have
a mesh of 7 cm minimum diameter. A hernia larger than 10 cm probably requires a larger overlap.
It is important to note that mesh overlap should be calculated by the pre-closure size of the defect and not after the fascial
approximation has been performed.
Recommendation: A minimum overlap of 5 cm before defect closure should be planned in all mesh repairs (Grade: Strong).

Mesh selection and options for different types of ventral hernia
The most cost effective product that is available should be used for the appropriate indication. Mesh choice should therefore be
individualised based on the following factors:
•
•
•

Position of the mesh
Presence of infection or contamination
Risk of infection

Open Ventral Hernia Repair Mesh Selection: Based on the Ventral Hernia Working Group Classification,11 the HIG proposes
the following strategy for mesh selection in Open Extraperitoneal Surgery: see Table 8.
Intraperitoneal mesh placement: The HIG recommends the following mesh options in the setting of intraperitoneal mesh
placement: Table 9.
According to Brahmbhatt et al. the Ventral Hernia Working Group (VHWG) 2010 classification has little predictive value in
laparoscopic ventral hernia repair (LVHR) and further independent risk factors in LVHR have been identified.13 Alternative
risk stratification systems have been proposed but not widely adopted.
Adhesions after ventral hernia repair are a common phenomenon. There is no technique and no device that completely prevents
the formation of adhesions. The risk of adhesions is greatly reduced by remaining outside the peritoneal cavity, though it does
not eradicate the risk completely. Approximately two-thirds of patients will develop adhesions after LVHR.88
Direct contact of visceral organs to polypropylene and polyester is followed by variable degrees of adhesions to the mesh,
which in turn may lead to a higher risk of bowel resection in case of revision operations. There is a widely held view that this
may also predispose to mesh erosion and fistula formation, but there is no evidence that coated meshes reduce the incidence of
these adverse events which are rare.88
The risk of adhesion formation has largely been ameliorated by the introduction of coated meshes or meshes such as expanded
polytetrafluoroethylene (ePTFE) and polyvinylidene fluoride (PVDF).102 Whilst there is no proven superiority of one device or
barrier over the next, barriers with long-term absorption profiles, or with small impenetrable pore size cause encapsulation and
prevent tissue ingrowth.12
The use of uncoated polypropylene meshes and polyester meshes are not recommended for laparoscopic intraperitoneal onlay
mesh (IPOM). Composite meshes and PTFE meshes are generally recommended for intraperitoneal use. 88,103-106
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Table 8: Recommendations for mesh placed in the EXTRAPERITONEAL POSITION
VHWG 2013 grade11
Risk Factors
Recommended mesh
Mesh to consider
Low risk
Grade 1: Low risk
No history of wound
Plain mesh
Fully absorbable
infections
Co-morbidities:
Smoker, obese,
Grade 2:
diabetic, COPD,
Plain mesh
Fully absorbable
Intermediate risk
previous wound
infection
Plain Mesh*, Fully
Grade 3A
Clean contaminated
No mesh
absorbable, Biologic
Fully absorbable,
Grade 3B
Contaminated
No mesh
Biologic
Grade 3C

Dirty contaminated

No mesh

Contra-indicated mesh
Composite, Biologic,
PTFE

Composite, Biologic,
PTFE

Composite, PTFE
Composite, PTFE
Composite, Biologic,
PTFE

Fully absorbable

*It is recommended that if proceeding with a mesh repair after enterotomy, it should be large pore and placed in the retrorectus
position which is away from the peritoneal cavity and skin and is a well vascularised plane.

Table 9: Recommendations for Mesh placed INTRAPERITONEAL
Type of procedure State of operation
Recommended mesh
Uncomplicated
Composite
Open IPOM
Complicated
No mesh or Biologic
Uncomplicated
LVHR

Clean contaminated
Contaminated
Dirty contaminated

Composite
Delayed repair, convert to
open retrorectus
Delayed repair, or convert
to open retro-rectus
Delayed repair

Mesh to Consider
PTFE, Fully resorbable
Composite, Fully
resorbable
PTFE, Fully resorbable
Composite, Biologics,
Fully resorbable
Biologics, Fully
resorbable

Contra-indicated mesh
Plain, Biologics,
PTFE, Plain
Plain, Biologics
Plain, PTFE
Composite, PTFE,
Plain
All

In 2000, Chowbey et al. reported about 202 laparoscopic ventral hernia repairs with the use of pure polypropylene meshes.
In his series, there were two postoperative hernia recurrences at a mean follow-up of 2.9 years. There were no postoperative
sequelae related to bowel adhesions.107 It is reported that in some low/middle income countries up to two-thirds of laparoscopic
ventral hernia repairs are performed with unprotected polypropylene mesh because of costs.
Halm et al. reported a series on subsequent laparotomy / laparoscopy after intraperitoneal placed polypropylene meshes. The
perioperative course was complicated in 76% of procedures. Small bowel resections were necessary in 21% of the cases. In
26%, the patients developed a surgical site infection.88
Infection and Contamination: Carbonell, in 2013, reported the recurrence rate in clean contaminated and contaminated fields
to be similarly high (7% SSI in clean-contaminated 19% in contaminated).108 Mesh was explanted for anastomotic leaks,
stomal revision and for an enterocutaneous fistula but not for mesh related complications.13,108
Sartelli reported on the safe use of plain polypropylene mesh in the setting of bowel ischaemia and bowel necrosis. There
are numerous papers in the related field of inguinal hernia surgery which support the safe use of polypropylene mesh in
contaminated fields.109
Compelling contradictory evidence was published by Choi et al. concluding that mesh should be avoided in cases with any
level of contamination due to increased risk of postoperative adverse events.110
In the case of inadvertent contamination due to enterotomy, the following options can be considered:
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•
•

•

Suture the intestine and return at a later stage to repair the hernia.
Suture the intestine and continue with an IPOM repair of the hernia. This should only be considered with minimal
contamination, taking patient co-morbidities into account, with high level of surgical expertise. The possibility of
enterotomy and management options should be discussed with the patient when taking consent. Avoid plain mesh, biologic
mesh and PTFE.
Convert to open procedure, suture the enterotomy and proceed with retrorectus repair.

Recommendations:
• The most cost-effective product that is available should be used for the appropriate indication (Grade: Strong).
• Extraperitoneal repairs in VHWG class I and II should be performed with plain large pore polypropylene or polyester
mesh (Grade: Strong).
• Intraperitoneal mesh repairs should be performed with a composite barrier mesh or strand coated anti-adhesion mesh
(Grade: Moderate).
• In contaminated wounds care should be taken to avoid the possibility of mesh sepsis, mesh explantation and wound
complications. Use of polypropylene mesh in grade 3A wounds carries a high risk for septic complications (Grade:
Moderate). Biologics or delayed fully resorbable meshes may be considered an alternative (Grade: Weak).
• In VHWG class 3C wounds there remains debate over the role of biologics. Evidence suggests that biologics perform
poorly under these circumstances and may not warrant the high cost (Grade: Moderate).

Role of biologic meshes
When biologic acellular dermal matrices became available for use in complex hernia repairs, there was an initial flurry of
enthusiasm and excitement and adoption of this prohibitively expensive material for the most challenging and complex of
cases.
Unfortunately, the enthusiasm was short-lived as it turns out that biologics do not perform as well as one might have hoped in
several of the more challenging scenarios.111
Biologic mesh is an acellular collagen matrix which has been derived from either human/porcine/bovine origin. Its role is to act
as a bio-scaffold or platform for tissue integration and collagen regeneration. This scaffold is intended to biodegrade over time.
Not all biologic meshes are re-engineered in the same way and the outcomes, particularly between cross-linked and non-crosslinked matrices may be vastly different.
Theoretically, collagen ingrowth leads to neovascularization, there is then delivery of macrophages and antibiotics to resist
sepsis. However, in reality, there may be macrophage activation, which leads to an increased cytokine expression, increased
inflammatory response and foreign body reaction, particularly when cross-linked matrices are used. The resultant encapsulation
and poor tissue integration may account for the high recurrence rate of approximately 30%, a high failure rate and a very high
degradation rate in the setting of sepsis.112,113
Itani et al. reported in the Repair of Infected or Contaminated Incisional Hernias (RICH) study a 28% recurrence at 2 years in
a prospective observational cohort study of Strattice.114 This finding is notable because the median BMI was 30.9 kg/m2, 51%
had prior mesh repair, and 51% had signs of infection prior to surgical repair, which is comparable with outcomes of synthetic
mesh in non-contaminated fields.115 Rosen et al. also reported on a 5-year clinical experience in infected and contaminated
hernias with biologic repair in 128 patients.116 The recurrence rate was approximately 20–23%, again comparable with some
published data on synthetic mesh outcomes.
A highly cited review on the role of biologics in the contaminated field was published by Shankaran.103 The data included in this
review was all retrospective in nature and heterogeneous, and some authors feel that the conclusions of this author are unsafe
(IEHS).46,47 A further systematic review by Bellows states that there is a paucity of high quality data on the issue of biologics in
contaminated fields.117 Interestingly, the use of biologic meshes in contaminated fields does not carry FDA clearance due to the
disproportionately high number of adverse events.46,47,103,117
A recent meta-analysis by Huerta reported recurrence rates ranging from 0% to 80% and other inconsistencies in reported
outcomes. They note that all biological mesh devices have been approved by the FDA based on substantial equivalence to a
group of non-biological devices that, on average, were one-third less costly.118 They conclude that there is as yet no evidence to
justify the cost of biologics in terms of outcome. In contrast, DeNoto states that the cost of the mesh is offset by the reduction
in post-operative costs.119
The LAPSIS study looking at non-crosslinked biologic mesh in a bridging technique such as used for LVHR was prematurely
terminated due to the poor outcomes – 19% recurrence vs 5% for synthetic mesh.120 Likewise, in a contaminated setting,
bridging of defects with biological meshes should be avoided.121
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A retrospective study looking at crosslinked biologic for bridging concluded that it was a safe alternative to composite meshes
made of polypropylene and ePTFE for elective laparoscopic repair of incisional and ventral hernias.122
Recommendation: There is no evidence to support the routine use of biologic meshes. There may be a place for it in grade
3A and 3B wounds. (Grade: Moderate). The indications and clinical outcomes after use of biologics should be entered into
registries or audited (Grade: Weak).

Table 10: Summary of evidence in Mesh vs. Suture debate
Type of
Category
Author
Reference
Study
Chirurg 2001
Retro
All Large Schumacher124

Den Hartog125
Small
Secondary

Small
Primary

Size of
study

Hernia Type

Follow-up

Recurrence

108

All Ventral

< 1 cm – 6.3%
1-2 cm 4.1%
2-3 cm 14.3%
3-4 cm 25%
> 4 cm 54.5%

8% recurrence
in BMI < 30
and 13% in
BMI > 30

Mesh
decreases
recurrence

Mesh
increases SSI

Cochrane
2008

MA

1141

Incisional

Luijendijk115

NEJM 2000

RCT

200

Incisional

3 years

46% vs. 23%

Burger

Ann Surg
2004

RCT

181

Incisional

10 years

63% vs. 32%

Venclauskas131

Kaunas
Lithuania
2008

Retro

202

Incisional

Dur132

Hernia 2009

Retro

77

Incisional and
Ventral

Nguyen127

Jama Surg
2014

MA

1782

Aslani128

Hernia 2010

MA

Arroyo129

BJS 2001

Abdel-Baki133

Hernia 2007

Christoffersen134

123

Other
Outcome

No difference
in Pain/
Cosmesis/
Patient
satisfaction

31% vs 11%

4.5%

6.5% SSI
1.1% Mort

Primary
Ventral

8.2% vs. 2.7%

3.8% vs 7.7%
seroma 6.6%
vs 7.3% SSI

3 RCTs

Umbilical

OR 0.09 for
recurrence

RCT

200

Umbilical

64 months

11% vs 1%

RCT

42

Emergency
Umbilical

16 months

19% vs 0%

WJS 2013

Pro
(DNHR)

4786

Midline
Primary
< 2 cm

21 months

Reoperation
for recurrence
2.2% vs 5.6%

True rec 4–5 x
re-op rate
(est. 11% vs
28%)

Christoffersen126

Am J Surg
2015

Pros

1313

Midline
Primary
< 2 cm

10% vs 21%

6% vs 5%
pain

Eryilmaz135

Int Surg 2006

Retro

111

14% vs 2%

Winsnes

Hernia 2016

Retro

306

Umbilical

Recurrence
8% vs 9% (no
difference)

30 day
adverse events
OR 6.63 in
mesh group

Dan Med J
2016

Retro (DNHR)

6783

Midline
Primary

Mesh reduces
recurrence by
50%

Mesh
increases
readmission
slightly
1% chronic
pain

130

Helgstrand42

2.6 years

10 years
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Is there a place for open suture repair?
Over the past 20 years there has been accruing evidence that the best outcomes for hernia repair are achieved with mesh
reinforcement. Evolving evidence for the routine use of mesh continues to expand the pool of indications for its use. Despite
many challenges, such as those offered by Burger in 2004, that "suture repair should be abandoned" many surgeons continue
to perform at least some tissue repairs.123 Reasons why some surgeons not have adopted routine mesh placement may include
concerns about increased complexity and cost of the procedure, or fear of complications.
Evidence:
Large ventral hernias: Schumacher et al. reported in a retrospective analysis of recurrence rate after mesh-free Spitzy’s repair
a clear correlation between hernia size and BMI > 30 kg/m2 and the recurrence rate. The paper also illustrates the dramatic rise
in recurrence rates with the size of the defect from 6.3% for defects under 1 cm to 54.5% for defects over 4 cm.124
Small Secondary Hernias: The 2008 Cochrane Analysis on 1141 patients shows a concordance of all RCTs in all but 2 cohort
studies, that confirms that mesh repair decreases recurrence but increases SSI.125
Small Primary Hernias: In two very large prospective databases, it has been shown that mesh repair halves long-term risk of
recurrence, and slightly increases readmission rates. There is no difference in chronic pain.42,126
Meta-analysis confirms that mesh repair has a small reduction in recurrence rate compared with suture repairs for primary
ventral hernias, but an increased risk of seroma was observed.127,128 RCTs report a recurrence in umbilical hernia repair of 11%
for suture vs. 1% for mesh.129 The risk or recurrence after suture repair increases to 19% after emergency repair.128
The only significant dissenting paper is a retrospective review of 306 umbilical hernia patients over 10 years. Complications
were noted to be 6 times more common (OR 6.63; CI 95%) in mesh repairs with no risk reduction in recurrence (9% vs 8%).130
Recommendations:
• Every incisional hernia requires a mesh repair because there is a significantly lower recurrence rate (Grade: Strong).
• Primary ventral hernias with a defect greater than 2 cm require a mesh repair (Grade: Strong).
• Primary hernias less than 2 cm in patients with risk factors for recurrence (obesity, concurrent hernia, recurrent hernia,
concurrent diastasis or aneurysmal disease) require a mesh repair (Grade: Strong).
• Mesh placement for small hernias less than 2 cm is the treatment of choice based on recurrence (Grade: Strong). These
hernias can be repaired with suture alone with an acceptable recurrence rate of about 5% (Grade: Weak).

SECTION F: TECHNIQUE
Laparoscopic vs open ventral hernia repair
In the USA, approximately 56 000 isolated ventral hernia repairs are performed per year. In 2009–10, 26.6% of these were
performed laparoscopically and the remainder open.136 Comparative figures for South Africa are not available.
Limited data is available from multicentre trials looking at “real world” surgery.137 The Dutch incisional hernia (INCH)
multicentre trial will start reporting results shortly; although only 130 patients in each arm are planned, this may shed some
more light.138
High grade evidence comparing the two techniques is still dependent on relatively small numbers. The most recent metaanalysis includes only 1003 patients,139 and for incisional hernia specifically this is even smaller – 611140 or 751.141 Although all
ventral hernias are commonly pooled in RCTs, it must be noted that there is a vast difference between primary ventral hernias
and incisional hernias as far as difficulty, complications and recurrences are concerned.142,143
The following conclusions can be made from this available evidence:
•
•
•

Laparoscopic repair results in significantly less surgical site infection for all ventral hernias.139,144,145 The rate of infection
requiring mesh removal is not statistically significantly different for open and laparoscopic groups.146
Laparoscopic repair results in more serious complications than open.147 These complications are more common in incisional
hernias compared to primary hernias.148 The odds ratio for increased bowel injury in laparoscopic ventral hernia repair is
reported to be 2.56141 to 3.68.139
There is no significant difference in operating time between open and laparoscopic repair for all ventral hernias.139,144 When
incisional hernia repair alone is analysed, there is borderline statistical significance which amounts to about 15 minutes
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•
•
•
•

•

longer theatre time in the laparoscopic group.140
Laparoscopic repair may decrease length of hospitalization, but only in RCTs where LOS in the open group is inordinately
long.144 There is no significant difference in the incisional hernia repair group.140,141
There is no difference in short-term or long-term pain, patient satisfaction, reoperation rate, seroma rate, time back to work
or body image between the two techniques.139-141,144,149
There is no difference in short term recurrence rate. The follow-up in the most recent meta-analysis ranges from 2–35
months for incisional as well as pooled ventral hernias.139,140
Laparoscopic repair has higher operative cost compared to open repair. One can argue that shorter hospital stays and
quicker return to work, as well as less cost associated with SSI, leads to a cost advantage to society. This has not been
shown in any prospective trial. Retrospective reviews showing reduced cost, do not take differences in size or complexity
of hernias or patient status into account.150 These should not be used as a basis for decision making. There are no cost
studies in South Africa and limited international studies from which to draw conclusions.151,152
In meta-analyses there is no significant difference in quality of life after 6 months between open and laparoscopic
repair.144,153 In choosing a technique, the surgeon should consider that bulging and poor cosmetic outcome were deemed
more negative by patients than actual hernia recurrence.154

Recommendation: Open ventral hernia repair remains the standard, though the laparoscopic approach is a good alternative.
The decision on approach should be based on patient wishes and surgical expertise as well as technical, anatomical and
physiological factors (Grade: Moderate).

Technique: Laparoscopic ventral hernia repair.
Surgical principles in laparoscopic ventral and incisional hernia repair:
•
•
•
•
•
•

Safe entry into the peritoneal cavity.
Insufflation.
Very careful adhesiolysis and reduction of the hernia contents.
Clearing away the edges of the defect and wide mesh coverage of the defect.
Fixing the mesh either to the posterior abdominal wall or trans-fascial fixation.
Closure of the defect and/or component separation may be performed.

Further detailed discussion on surgical technique can be found in the comprehensive European and American guidelines.46,47,155

Should the primary defect be closed in laparoscopic repair?
Nguyen et al. reviewed available evidence and found no high quality evidence. Their systematic review of 11 studies included
8 case series and 3 comparative studies. These studies suggested that primary fascial closure (n = 138) compared to non-closure
(n = 255) resulted in lower recurrence rates (0–5.7% vs. 4.8–16.7%) and seroma formation rates (5.6–11.4% vs. 4.3–27.8%).
The maximum suggested size amenable to closure is 6–10 cm.156
Theoretical advantages to re-approximating the abdominal fascia of the hernia defect prior to mesh placement include:157,158
•
•
•
•
•

Restoration of the abdominal muscles to a physiological position, possibly aiding in improved abdominal wall function.159
The mesh is in contact with a greater surface area of abdominal wall (overlap for incorporation).
There may be a decreased recurrence rate.160
Reduced bulging of the mesh into the hernia.
Bulging causes poor cosmetic results, and may allow mesh to come into contact with the skin, which can increase the risk
of mesh erosion and subsequent infection.

Theoretical disadvantages of closing the defect:
•
•
•

Approximating the edges of the defect increases tension, especially with larger defects, which may be counterproductive.
Although this is counter intuitive for a so-called “tension-free” repair, current thinking supports repair under “physiological
tension.” 159,161
Placement of extra sutures in the abdominal wall may increase the risk of postoperative pain. In large series, long-term pain
after facial closure is comparable to other series without closure.154,160-162 In the series of Palanivelu, this amounted to 5%
long term pain,160 and 2.56% in a large series of > 1 200 patients.161
Longer operating time.
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Size plays a substantial role in the decision about closure during laparoscopic repair. For small defects, particularly Swisscheese type defects, fascial closure may not be warranted unless a single defect is large (more than 2 cm wide). Closure of
defects more than 6–10 cm can be challenging.
There is limited comparative literature but primary fascial closure may result in lower rates of eventration (bulging), recurrence
and seroma formation. Patients appear to be more satisfied with the results and have improved functional status compared to a
bridged repair.
Recommendation: Primary fascial closure of all defects greater than 2 cm in diameter is recommended (Grade: Moderate).

Fixation of mesh in laparoscopic repair
Two types of fixation methods are available: tacks and trans-fascial sutures. Both are available as absorbable or permanent
types. There are developments utilising fibrin-based glue for fixation but the available evidence is limited. It is likely to play a
bigger role in future after prospective evaluation.157
Proposed advantages of tacks only are shorter operative time, fewer skin incisions, improved cosmetic result and less acute and
chronic pain. Advantages of suture only, are lower cost and stronger, more durable attachment of mesh.46,47,157,163
Nguyen et al. prospectively evaluated pain outcome and concluded that the choice of fixation method does not alter risk of
postoperative pain.164
Colak et al. randomised fixation of mesh between absorbable and non-absorbable tackers. At mean follow-up of 31 months,
there was no difference between pain and recurrence.163
In a recent large meta-analysis, Sajid et al. compared tacker mesh fixation with suture mesh fixation evaluating operative time,
postoperative pain and complications including recurrence. Tackers were reported to decrease operative time, while the other
parameters were comparable.165
Recommendation: Mesh should always be fixed using tackers (absorbable or non-absorbable), trans-fascial sutures or a
combination (Grade: Strong). If a tacker alone is used, the defect should be closed (Grade: Weak).

Which mesh position is best in open hernia repair?
In laparoscopic ventral hernia repair, the mesh is routinely
placed in the intra-peritoneal position. However, for open
surgery, there are numerous options for mesh placement
(Figure 2). Only (Overlay) repair places the mesh on the
anterior fascia, which typically involves dissection of flaps
and primary closure of the fascia below the mesh. Inlay repair
places the mesh in the hernia defect and secures the mesh
circumferentially to the edges of the fascia. Sublay repair
refers to retrorectus or preperitoneal mesh placement. It is also
commonly referred to as a Rives-Stoppa or retro-muscular
repair. Finally, underlay repair is when mesh is placed in the
intra-peritoneal position and secured to the anterior abdominal
wall.166 The underlay is also referred to as an open intraperitoneal onlay mesh (IPOM).
In the laparoscopic literature an IPOM refers to an intraperitoneal mesh position which is equivalent to an underlay
mesh position.
Holihan performed an exhaustive meta-analysis of 21
available trials with almost 6 000 patients comparing the
above different mesh positions.166
Retrorectus: On multiple treatment analysis, retrorectus
was ranked as the best mesh placement option with a high
probability of being the best treatment. Retrorectus repair had
a 94.2% probability of having the lowest odds for recurrence
and a 77.3% probability of having the lowest odds for SSI.
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Figure 2. Nomenclature of mesh position

Open IPOM: While underlay (IPOM) had the second highest probability of being the best treatment, it remained a distant
second. The probability of it having the lowest odds of recurrence was only 5.8% and for SSI was 11.4%.
Onlay: On multiple-treatment meta-analysis, onlay was one of the worst mesh placement options with a very low probability
(0.001) of being the best treatment.
Inlay: Inlay was associated with higher odds for recurrence and SSI than onlay, retrorectus and underlay. Inlay was one of the
worst mesh placement options with a very low probability (0.001) of being the best treatment.
In addition, the authors comment that the retrorectus technique, although perceived to be technically challenging, is easily
and reproducibly learnt. No evidence is available on the learning curve. Notwithstanding whether the retrorectus or underlay
technique is used, the authors recommend an overlap of at least 3–5 cm.
Breuing et al. reviewed the literature for the Ventral Hernia Working Group. Their treatment algorithm suggests primary
closure with mesh reinforcement for small hernias, and component separation to restore the midline muscles together with
mesh reinforcement for all other hernias. The authors suggest a minimum overlap of 5 cm.11
Albino et al. did a systematic review of the literature on mesh placement. They identified 62 studies with 5 824 patients. The
recurrence rate and postoperative infection rate of retrorectus and underlay techniques were the lowest, with a trend favouring
retrorectus.167
Both Deerenberg and Eriksson did systematic reviews of the treatment of large and giant incisional hernia.168,169 Both groups
of authors conclude that the retrorectus method, possibly combined with component separation, is the best technique for this
challenging group. They also stress that large and giant incisional hernias offer specific technical challenges and should best be
repaired by specialist hernia surgeons.
Recommendations: All open incisional hernias should be repaired using mesh (Grade: Strong). The mesh should be placed in
a retrorectus position. If not possible, the mesh should be placed in an underlay position (IPOM). The use of onlay and inlay
mesh is discouraged (Grade: Strong).

SECTION G: COMPLICATIONS
Most complications after ventral hernia surgery are minor and will resolve within 8 weeks. Major complications can have
devastating consequences for the patient.
Laparoscopic repair has a lower total rate of complications at 8 weeks postoperatively when compared to open repair. When
complications do occur these are more severe in the laparoscopic repair group.139,144

Intraoperative complications:
Enterotomy: Enterotomy occurs between 1–6% in the reported literature, usually during adhesiolysis.114,141 The risk for
enterotomy is higher during laparoscopic repair.170 Adhesiolysis should be performed carefully with sharp and/or blunt
dissection with minimal usage of energy devices for haemostasis and should include the full length of the old scar. Direct
traction on the bowel should be avoided.
Careful inspection of the bowel after adhesiolysis is recommended. A recognised enterotomy should be repaired immediately to
minimise contamination.102,146
The intestinal repair can be done laparoscopically with a simple suture repair or conversion to an open procedure. The decision
should be based on the severity of the enterotomy, contamination and the surgeon’s skill.48
Recommendation: Careful inspection of the bowel pre, intra and post dissection should be carried out to avoid missed
enterotomy (Grade: Strong).

Post-Operative Complications
Unrecognized enterotomy: This is a devastating complication for patient and surgeon. Delayed presentation of enterotomy
should be managed urgently at recognition. Repair is feasible laparoscopically but will usually require urgent laparotomy and
bowel repair.170
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Causes include: unrecognized intra-operative enterotomy, thermal injuries or enterotomy due to fixation devices when placing
and fixing the mesh.157,171
Strongly consider removing mesh at the time of bowel repair based on the degree of soiling, the time passed since perforation,
the type of mesh and the clinical condition of the patient. Options for closure of the abdominal wall include temporary closure,
biological meshes, simple sutured repair, sandwich and vacuum techniques.172
Mechanical obstruction: The incidence after ventral hernia repair ranges from 0.5 to 1%. This is due to mesh slippage and
bowel entrapment between mesh and abdominal wall, adhesions (mostly on the exposed tacks or borders of the mesh) or
strangulation of bowel in a port site.
The diagnosis should be confirmed with X-rays or a CT scan. Most uncomplicated obstructions resolve with conservative
management.139,173
Prolonged ileus: The possibility of an unrecognised enterotomy and mechanical obstruction must be excluded before making
the diagnosis of ileus. Ileus after hernia repair is reported in up to 16% of cases. Conservative management is usually effective.48
Recommendations: a high index of suspicion should be maintained in every patient having undergone hernia repair given the
potential for mortality and morbidity in the case of unrecognised enterotomy. (Grade: Strong)
Wound and mesh infection: The incidence of mesh infection in open and laparoscopic ventral hernia repair is low, reportedly
less than 1%.146
Laparoscopic ventral hernia repair has a lower rate of wound infection compared to open repair.48,144
Large pore size (1–4 mm) is associated with less infection rates and increased mesh salvage rates in open repair.174,175
Mesh salvage may be successful by using antibiotics, percutaneous drainage, wound debridement and negative pressure
dressings. When attempting to salvage the mesh, consider incorporation of the mesh, possible exposure of mesh, bowel
integrity (exclude a fistula) and the patient’s clinical condition.175,176
Recommendation: Superficial wound sepsis should be managed with standard conservative means. Deep surgical site infection
with the possibility of mesh sepsis may require explantation for resolution (Grade: Moderate).
Seroma and haematoma: Seromas are a common complication after ventral hernia repair. These are treated conservatively
and usually resolve spontaneously. Persistent seromas are defined as seromas that persist for more than 8–12 weeks
postoperatively.147 About one-third of persistent symptomatic seromas will require aspiration due to symptoms. Aspiration
carries a risk of infection and should be done with strict sterile technique.177 Conservative management of seromas does not
have an increased risk for infection.154 Failed aspiration of seromas can also be addressed by excision.157
Techniques to minimize seroma formation have mixed outcomes and no one technique has been proven to be effective.147,177,178
Recommendation: Conservative management of seroma is largely successful (Grade: Moderate).
Postoperative bulging: Exclusion of hernia recurrence is important. This can be done clinically, but may require a CT scan.
Patients often have a negative perception about a postoperative bulge.85 This negatively influences their quality of life and
should be prevented. Sheath defect closure helps to restore the abdominal wall contouring and thus bulging in the area of the
hernia defect.149 Standard physiotherapy and biokinetic rehabilitation may be beneficial. The decision to re-operate should be
made by the combined treating team. Patients can be reassured if asymptomatic.
Post-operative pain: Postoperative pain rates are similar between open and laparoscopic ventral hernia repair and should have
resolved by 6 weeks.114,179
Persistent pain is defined as pain that persists longer than 6–8 weeks. Causes for persistent pain may be seroma or haematoma
formation, sutures or tacks, adhesions, bowel entrapment, mesh infection and shrinkage. This may need to be evaluated by CT
scan.108,160,180
Persistent pain should be managed with: analgesics, anti-inflammatory medication, steroids and nerve blocks in the absence of
a definite cause seen on CT scan.144,160,180,181
Persistent pain after the above-mentioned measures can be managed by removal of tacks or trans-fascial sutures in the area of
pain, and in some cases, necessitates removal of the mesh.144,160,180,181
Recommendation: Persistent pain is a severe adverse outcome and should be investigated and managed (Grade: Strong).
Recurrence: Recurrence rates are similar between open and laparoscopic approaches.178 Symptomatic recurrence should be
surgically addressed when indicated according to the general principles discussed in earlier chapters.
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SECTION H: SPECIAL TECHNIQUES
Is laparoscopic pre-peritoneal ventral hernia repair feasible?
These repairs are possible by adapting the TAPP and TEP techniques to repair small and medium-sized primary and incisional
hernias of the abdominal wall.
Epigastric, suprapubic, umbilical, port site, Spigelian and lateral abdominal wall hernias can be repaired using a TAPP or a TEP
approach. A single port technique has also been described.182-186
In the literature mainly case reports and the odd prospective cohort trial are available.
From these reports all the advantages of TAPP and TEP are evident:
• Removal of the hernia sac.
• Standard meshes are used.
• Closure of the defect and adequate mesh overlap is possible.
• Minimal fixation is required.
• Complication rates are low.
These procedures can be technically demanding and operating times may be longer than for open procedures.
Recommendation: Although these approaches are feasible, they are technically challenging, the outcomes and benefits are
unclear and they should be performed by experienced hernia surgeons in a setting of ongoing audit only (Grade: Weak).

The role of endoscopic component separation (ECS)
Open component separation (OCS) was described by Ramirez et al. in 1990.187 OCS gives an abdominal wall release of at least
10 cm on each side, but involves extensive dissection of the subcutaneous tissue, thereby interrupting the blood supply to the
skin and subcutaneous tissue. This results in a high incidence of skin necrosis and wound infection.
Rosen et al. described an endoscopic component separation technique (ECS) using a balloon dilator.188 ECS can be combined
with laparoscopic or open hernia repair, with or without mesh placement. The lateral abdominal wall release obtained with ECS
is not as extensive as with OCS, but fewer major wound complications are reported (41% vs 19%).189 ECS can be very useful in
a contaminated abdominal wall reconstruction.
Relative contra-indications for ECS are previous transverse abdominal wall incisions and previous OCS.
Recommendation: The advantages of endoscopic ECS have largely been surpassed by the uptake of posterior component
separation performed concurrently with a retrorectus dissection (Grade: Weak).

Posterior component separation
If, in a retrorectus repair (RIVES- STOPPA), adequate mesh overlap is not possible, further lateral mobilization can be done in
either the preperitoneal space, or in the intermuscular space between transversus and internal oblique muscles. The latter has
the potential complication of neuro-vascular damage to the rectus muscle, and affords no medial fascial advancement as none of
the abdominal muscles can be divided and released.190
The preperitoneal space between transversus abdominis and peritoneum/ transversalis fascia can be dissected all the way back
to the psoas muscle. This space is entered after division of the transversus abdominis muscle just lateral to its insertion into the
posterior rectus sheath. This dissection results in huge medial fascial advancement and a big retroperitoneal space for mesh
placement.
This technique can be used in the place of a traditional anterior component separation, avoiding the creation of huge skin flaps
with all the associated post–op wound complications. In exceptionally large hernias and/or loss of domain, posterior component
separation can be combined with OCS or ECS.191,192
Recommendation: PCS is the component separation procedure of choice to obtain medial fascial advancement and the creation
of a huge space for mesh placement (Grade: Moderate).

Parastomal hernia repair
The incidence of parastomal hernia formation is between 30–50%. Traditional open repair bears the risk of the development of
incisional hernia formation and has a higher incidence of wound infections.
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Technique of repair: Three laparoscopic operations have been described: the modified keyhole technique,193 the modified
Sugarbaker194 technique and a combination of the two – the sandwich technique. The modifications of the first two techniques
involve adequate mesh overlap of at least 5 cm.
The keyhole procedure involves a slit in the mesh for passage of the bowel loop. The reported recurrence rate for this procedure
is between 37–73%.195 In the Sugarbaker operation the bowel loop passes laterally from under the mesh, and the mesh overlies
the hernia defect and the bowel loop. The reported recurrence rate for the Sugarbaker operation is between 4–5%. Berger
reported a 0% recurrence with the sandwich technique.196
Mesh without an anti-adhesive barrier has been implicated in bowel erosion, adhesions and intestinal obstruction and is best
avoided.197 However, many of these complications may be due to the extensive adhesiolysis with unrecognised bowel injuries.
Emergency repair: Mortality and morbidity rates after emergency parastomal hernia repair are very high, in keeping with
outcomes in other emergency hernia surgery. Mortality is recorded at 25% and re-operation rates at 34% in a recent analysis
of the Danish Registry. Adverse events and death are 10-fold higher for emergency repair as compared to elective parastomal
hernia repair.42
Prophylactic mesh: The emphasis in future should be on prevention of parastomal hernias for permanent stomas. Patients
should be given the choice of having a mesh placed prophylactically at the time of stoma creation.
A recent Danish study reported an unacceptably high early morbidity and recurrence rate after elective parastomal hernia repair.
Their reported 25% risk for 30-day mortality after an emergency parastomal repair confirms the importance of prevention of
parastomal hernias by prophylactic mesh placement at the time of stoma creation.42
One prospective randomised trial compared 54 patients receiving either a standard colostomy without mesh or a sublay of
UltraPro. After 5 years, hernias were seen in 13% in the mesh group vs. 81% in the conventional colostomy group.198 Morbidity
was very low. Two further trials showed similar results, making prophylactic mesh placement a safe option.199,200
Recommendation: Patients presenting with a parastomal hernia should be advised to have an elective repair to avoid the
complications accompanying emergency presentation (Grade: Strong). Patients having a permanent stoma fashioned should be
offered prophylactic mesh placement (Grade: Strong).

Diastasis of the rectus abdominis
Rectus diastasis is defined as the widening of the inter-rectus fascial distance. It is not a true hernia and does not carry the
risk of bowel strangulation. In men, it occurs mostly above the umbilicus and is associated with increased intra-abdominal
fat. In women, it mostly follows multiple pregnancies, and is centred around the umbilicus, but can extend up towards the
xiphisternum and down towards the symphysis pubis. Traditional reasons for repair have ranged from cosmetic reasons to
debilitating weakness of the abdominal wall in multiparous women.
Surgical repair includes simple suture plication with or without abdominoplasty. Cosmetic surgeons often add an onlay mesh
to reinforce the suture plication. Retrorectus mesh repair is reported to have a lower recurrence rate than onlay mesh repair.
Reports of posterior component separation with mesh placement for large defects, as well as laparoscopic plications and IPOM
mesh repair are reported in the literature.201,202
For a co-existing midline hernia associated with the diastasis a retrorectus mesh repair should be done to prevent recurrence.
The reported complications are mostly minor seromas and superficial skin infections and skin necrosis. Recurrence after mesh
repair is rare, but up to 40% of suture plications recur.201,202
Non-operative strategies such as physiotherapy and weight loss programmes remain the mainstay of therapy in patients without
concurrent hernia.
Recommendation: Rectus diastasis accompanied by a midline hernia should be repaired with a retrorectus mesh (Grade:
Strong). Rectus diastasis without concurrent hernia should not be repaired unless there is compelling evidence of loss of core
muscle stability and function (Grade: Weak).

Conclusion
Ventral hernia surgery ranges in complexity from the simplest small primary midline defect, to complex redo surgery, in patients
with significant anatomical challenges and co-morbidities. In order to obtain the best possible outcomes for the patient, it is
necessary for the surgeon to possess a sound foundation in the principles of ventral hernia repair as well as a range of skills and
options for managing these patients. The HIG believes that the best results will be achieved when surgeons commit themselves
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to continuous professional development and the auditing of outcomes in the format of a national registry.
The HIG also believes that the development of guidelines for hernia management in the South African environment is a critical
step in achieving the goal of excellence in hernia care. We note that new data emerges on a continuous basis and the intention is
to revise these guidelines on a 3 yearly cycle.
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Table 11: Abbreviations used in this document
AWARE

Alliance Working for Antibiotic
Resistance Education

NSQIP

National Surgical Quality Improvement
Program

BMI

Body Mass Index

NVD

Normal Vertex Delivery

CeDAR

Carolinas Equation for Determining
Associated Risks

OCS

Open Component Separation

COPD

Chronic Obstructive Pulmonary Disease

PCS

Posterior Component Separation

DVT

Deep venous thrombosis

P-POSSUM

ECS

Endoscopic Component Separation

Physiological and Operative Severity
Score for the enumeration of Morbidity
and Mortality

EHS

European Hernia Society

PTFE

Polytetrafluoroethylene

ePDFE

expanded Polytetrafluoroethylene

PVDF

Polyvinylidene Fluoride

HIG

Hernia Interest Group of South Africa

RCT

Randomised Controlled Trial

IEHS

International Endohernia Society
Guidelines

Retro

Retrospective

RICH

INCH

Dutch Incisional Hernia

Repair of Infected or Contaminated
Incisional Hernias

IPOM

Intra-peritoneal Onlay Mesh

SSI

Surgical Site Infection

LOS

Length of Stay

SSO

Surgical Site Occurrences

LVHR

Laparoscopic Ventral Hernia Repair

TAPP

Transabdominal preperitoneal

MA

Meta-Analysis

TEP

Totally extraperitoneal

Mort

Mortality

TSH

Trocar Site Hernia

MRSA

Methicillin resistant Staphylococcus
aureus

VHWG

Ventral Hernia Working Group

VTE

Venous Thrombo Embolism
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