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Abstract

Introduction Preoperative botolinum toxin A (BTA) administration to the lateral abdominal wall has been widely used since
its introduction for treating complex abdominal wall defects and loss of domain (LOD) hernias. Intraoperative fascial trac-
tion (IFT) is an established technique for complex abdominal wall hernias exceeding a width of 10 cm and has also shown
auspicious results. We present our single center data including 143 consecutive cases combining both techniques from 2019
to 2023. Aim of the study was to develop an algorithm for a tailored approach for very large and complex ventral abdominal
wall hernias.

Methods Consecutive patients treated with preoperative BTA and IFT from August 2019 to December 2023 were identified
in our prospectively maintained database and reviewed retrospectively. Metrics included intraoperative findings and short-
term (30 days) postoperative outcomes.

Results 143 patients were included in our retrospective analysis. The mean age was 58.9 years and 99% of all patients had
an ASA Score of II or III with a mean body mass index of 32.4 kg/m?. The mean intraoperative reduction of fascia-to-fascia
after BTA and IFT was 9.81 cm. 14 patients either had a lateral defect or a combination of a midline and lateral hernia.
An additional uni- or bilateral transverse abdominis release (TAR) was necessary in 43 cases (30.1%). The overall surgical
site occurrence rate (SSO) was 30.1% of which 13.8% were surgical site infections (SSI). Re-operation and SSO rates were
significantly higher if an additional TAR was performed (both p=0.001; a=0.05).

Conclusions IFT in combination with BTA is a transformative and clinically proven tool in the surgeons’ toolbox. It might
be an easier, and less invasive alternative to other available techniques in many cases, but it should not be looked at as an
ultimate stand-alone method to treat all complex W3 hernias.

Keywords Ventral hernia repair - IFT - Fascial traction - Fasciotens - Incisional hernia - Abdominal wall reconstruction -
Botox

Introduction

Abdominal wall hernias are among the most common
conditions requiring visceral and abdominal wall surgery.
Even when considering advanced techniques for abdominal
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wall closure, incisional hernia rates between 4 and 15% are
reported after laparotomy [1-3]. Being burdened by an inci-
sional hernia has a huge impact on body image and physical
functioning [4]. Additionally, it has high socio-economic
significance [5].

According to the midline incisional hernia guidelines of
the European Hernia Society (EHS) for defects up to 10 cm
in width (W1, W2 hernias), mesh augmentation in the retro-
muscular plane and primary fascial closure is strongly rec-
ommended [6]. According to the classification of the EHS
for complex W3 hernias (defects above 10 cm in width), the
hernia gap can no longer be closed without tension. There-
fore, complex reconstruction procedures and, if necessary,
bridging with a mesh are required [7]. For the treatment
of complex hernias, there are no internationally accepted
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evidence-based recommendations or guidelines regarding
the restoration of abdominal wall integrity. Depending on
the extent of the abdominal wall defect and the individual
patient conditions, different surgical procedures are used.

In the past, adequate treatment was usually only possible
by using a form of component separation (CS). Since the
1990s, the anterior open component separation according
to Ramirez, described by Albanese in 1951 [8, 9], has been
of particular importance as one of the possible standard pro-
cedures in the treatment of very large abdominal wall and
incisional hernias [10-12]. The principle of the operation
consists of sufficient medialisation of the rectus compart-
ments by deliberately weakening the lateral abdominal wall
muscles via an incision of the external aponeurosis on both
sides [13].

Possible disadvantages of this technique are the high risk
of wound healing disorders (up to 48.2%) as a result of wide-
spread detachment of the subcutaneous tissue, an increased
rate of hematomas and seromas, and even skin necrosis due
to compromised blood supply [11, 12]. A technical modifi-
cation of the open Ramirez technique is the endoscopically
assisted CS, as performed e.g. by Jorgensen et al. [14].

One way of avoiding the wide subcutaneous epifascial
mobilisation is the posterior CS. First described by Car-
bonell in 2008 and subsequently modified as transversus
abdominis muscle release (TAR) [15]. After longitudinal
incision of the posterior sheet of the rectus sheath and dis-
section of the retro rectus space, the transverse muscle is
released close to the semilunar line while sparing the vas-
cular nerve bundles, allowing the retromuscular space to be
widened on both sides, up to the psoas muscle if necessary
(See Fig. 1) [13, 15].

Medialisation of the abdominal wall between 8.1 cm and
11.4 cm can be achieved using TAR in a cadaveric model
[16]. However, with every CS technique, an abdominal mus-
cle or its fascia is irrevocably dissected and thus functionally

Fig. 1 Cutting the transverse
abdominis fibres during
transversus abdominis release—
reproduced from Martin-del-
Campo, L.A., Novitsky, Y.W.
(2019). Technique: transversus
abdominis release. In: Davis, Jr.,
S., Dakin, G., Bates, A. (eds)
The SAGES Manual of Hernia
Surgery. Springer, Cham.
https://doi.org/10.1007/978-3-
319-78411-3_18 [17]

Transversus
abdominis fibers
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inactivated, with possible long-term complications such as
lateral abdominal wall weakness, poor posture, or bulging.

A relatively new procedure in the treatment of complex
hernias is the use of botulinum toxin A (BTA), a neuro-
toxic protein, which leads to a temporary relaxation of the
muscles. There are a variety of described protocols for the
application of BTA. Most commonly, BTA is administered
4 weeks before surgery [18]. The amount of BTA used and
the number of injection sites also vary. Usually, at least
100 units per side with 3-5 injection locations per side are
administered (see Fig. 2) [19-21]. The effect of the BTA
injection results in a significant rejuvenation and elongation
of the oblique abdominal wall muscles with a simultaneous
reduction of the horizontal hernia diameter, which has been
impressively demonstrated in several studies [20, 22].

A meta-analysis showed a significant elongation of the
lateral abdominal wall of 3.2 cm for each side if BTA was
used preoperatively. The transverse hernia width was also

Fig.2 Ultrasound-guided application of botulinum toxin A—repro-
duced from Zendejas B, Khasawneh MA, Srvantstyan B, Jenkins DH,
Schiller HJ, Zielinski MD. Outcomes of chemical component paral-
ysis using botulinum toxin for incisional hernia repairs. World J Su
(23]

Neurovascular
bundles

— £ Posterior rectus
sheath
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significantly decreased; however, the results were heteroge-
neous. Furthermore, it also significantly increases the fascial
closure rate [24].

Intraoperative fascial traction (IFT)

Despite the development of different methods as described
above, large incisional hernias are still a prominent problem
for abdominal wall surgeons in a growing number of opera-
tions on increasingly older and often obese patients. Hernia
sizes of 10-25 cm transverse extension and up to 30 cm lon-
gitudinal extension is not uncommon. A particular problem
with these complex hernias is the so-called loss-of-domain
situation, in which a large part of the organs is no longer in
the abdominal cavity but in the hernia sac [2, 3].

Eucker pursued the idea of avoiding component separa-
tion to preserve the integrity of the lateral abdominal wall
in the treatment of W3 hernias when he performed intra-
operative vertical fascial traction for the first time in Basel
to achieve direct closure of a complex hernia [25]. For the
success of the procedure, complete muscular relaxation dur-
ing the approximately 30 min of traction is required. The
first results of the treatment of ten patients were published
by Eucker in 2017 [25]. The risk of tissue damage due to
the tearing out of sutures or clamps in the case of excessive
traction or the risk of insufficient traction forces must thus
be accepted. The lack of standardisation entailed certain
dangers and made it necessary to quantify the traction force.

At the same time, the first results of perioperative trac-
tion of the abdominal wall in the treatment of laparos-
tomy patients using the fasciotens® Abdomen device were
obtained. This innovative technique to avoid abdominal wall
retraction in the open abdomen not only antagonizes the
retraction but also helps to recover already retracted fascia
[26-28].

This technique made it possible to quantify the traction
forces applied to the fascia perioperatively in a standard-
ized way. Traction forces of approx. 7-8 kg were applied
perioperatively to the fascia to prevent fascial retraction in
the treatment of open abdomen (see Fig. 3).

In the first intraoperative treatments of W3 hernias using
the fasciotens® Abdomen published by Niebuhr et al., trac-
tion forces of more than 10 kg were required [29]. This need
for quantification led to the development of the new device
fasciotens®Hernia for IFT (see Fig. 4), which allows quan-
tification of traction forces of up to approx. 20 kg.

Figure 5 shows the intraoperative procedure as well as
the medial advancement of the lateral abdominal wall dur-
ing traction.

Based on the experience gained with the technique, IFT
was further developed to create a more atraumatic procedure.
For this purpose, the diagonally crossed sutures are passed

Fig.3 Vertical fascial traction using fasciotens® Abdomen (courtesy
of Fasciotens GmbH, Cologne, Germany)

il
i

Fig.4 Schematic depiction of IFT using fasciotens®Hernia in com-
bination with fasciotens®Carrier (Courtesy of Fasciotens GmbH,
Cologne, Germany)

transcutaneously through the abdominal wall (see Fig. 6).
The transcutaneous application of the traction sutures is
advantageous as only relatively small skin incisions corre-
sponding to the length of the initial scar are required. This
provides a cosmetically more attractive result.
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Fig.5 Intraoperative myofascial
advancement during IFT for
anterior rectus sheath: a situs
before IFT b situs after 10 min
of IFT c situs after 15 min of
IFT d complete fascial closure
after 25 min of IFT (courtesy
of Fasciotens GmbH, Cologne,
Germany)

Material and methods
Patient population

Patients from the Hamburg Hernia Center treated between
August 2019 and December 2023 have been included in
this study. All patients had an incisional or recurrent inci-
sional hernia with a preoperatively measured defect diam-
eter above 10 cm (measured either in CT or MRI scan).

@ Springer

Surgical procedure

All patients were pretreated with BTA 4 weeks before sur-
gery. 200 IU of Botox® (AbbVie, North Chicago. USA)
diluted with 0.9% saline were used at 3 injection points per
side as previously described [23]. Every hernia repair was
intraoperatively approached by preparing the hernia sac (if
possible), restrained adhesiolysis and retrorectus dissec-
tion as described by Rives and Stoppa. The posterior rectus
sheets were reconstructed either by restoring the midline or
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Fig.6 MILOS (mini or less open sublay) approach for complex ven-
tral hernia repair in combination with transcutaneous traction sutures
for IFT (courtesy of Hamburg hernia centre)

if not possible, bridged using hernia sac. In case of an addi-
tional lateral defect or, if a wider mesh overlay was deemed
necessary by the surgeon, an additional uni- or bilateral TAR
was added. All patients received mesh augmentation in Sub-
lay (retrorectus) position using PVDF meshes (DynaMesh®-
CICAT, FEG Textiltechnik, Aachen, Germany). If a low-
tension closure of the anterior rectus sheets was not possible,
IFT was carried out using fasciotens®Hernia (Fasciotens
GmbH, Essen, Germany). For preparation of IFT, 12 poly-
filamentel surgical sutures (VicrleMPlus, USP 2, Ethicon®,
USA) (6 U-sutures distributed equally on each side) are
sutured about 1 cm lateral to the margin of the anterior rec-
tus sheets on each side with a stitch length of 2—-3 cm. The
sutures are then clamped diagonally into the suture retention
frame of the IFT device. Traction forces of approx. 14—18 kg
have been applied in this cohort. In addition, the traction
sutures were regularly (every two minutes) retightened
during the traction phase of 30 min to support myofascial
advancement. If midline restoration was still not possible, an
additional component separation was performed (if not done
before) to achieve a closure of the anterior rectus sheets.
Lastly, if complete closure was still not possible, a second
PVDF mesh (DynaMesh®-CICAT, FEG Textiltechnik,
Aachen, Germany) was inserted in sublay position and the
margins of the anterior rectus sheets were sewn to it.

Clinical outcomes

Patient-related data (age, gender, BMI and ASA score) were
collected as described below. Complete closure rate of the
anterior rectus sheets and Surgical Site Occurrences (SSO)
were the primary clinical endpoints. Additionally, defect

width (anterior rectus sheets) before and after IFT was meas-
ured intraoperatively in each case.

Data collection

All cases treated with a combination of BTA and IFT
between August 2019 and December 2023 were identi-
fied. Informed consent was given by all patients to use
anonymised data for future research prior to surgery. Patient
data were prospectively collected and included in the Ger-
man hernia registry Herniamed [30]. Patient characteristics
were retrospectively retrieved from the Herniamed registry.
Intra- and postoperative outcomes and data were retrospec-
tively retrieved individually for each patient from medical
files. Data analysis was carried out using Minitab® Statisti-
cal Software Version 21.3 (Minitab, LLC; State College,
Pennsylvania, USA). Chi-square or Fisher’s exact test was
used for comparison between groups. The level of sig-
nificance was determined with «=0.05. Unless otherwise
stated, the mean, median, standard error of the mean (SEM)
and range are given.

Results

IFT has been used in our hernia centre since August 2019
using the fasciotens® Abdomen device and since April 2021
using the specially designed fasciotens®Hernia device.

All patients had an incisional or recurrent incisional her-
nia. 5 patients only had a lateral defect, 129 had a defect in
the midline and nine patients had a combination of both.
The patient collective was nearly balanced between male
and female. 99% of patients had comorbidities and mean
BMI was 32.4 kg/mzi 0.9 (mean and SEM) Table 1 shows
the patient characteristics.

68.5% of patients had a hernia size above 15 cm. The
maximum fascial distance (width) was measured intra-
operatively before and after IFT. The mean intraopera-
tive fascial distance was reduced from 16.87 +0.40 cm to
4.72+0.30 cm and the myofascial advancement amounted
t0 9.81+0.27 cm (mean + SEM). The mean operation time
was 183.6 +4.67 min (mean + SEM). (Table 2).

Regarding the 30 days postoperative outcome, the patient
collective was divided into the following subgroups (Fig. 7).

The complete fascial closure rate in subgroup 1 was
95.6%, in subgroup 2 78.7% and in subgroup 3 32.4%. An
additional TAR was performed in 15.6% (subgroup 1),
29.5% (subgroup 2) and 48.6% (subgroup 3) of the cases.
The overall TAR rate in the patient collective was 30.0%.
Intestinal injury was the only observed intraoperative com-
plication with two cases in subgroup 2 (2/61) and 3 cases
in subgroup 3 (3/37). The rate of postoperative surgical
site occurrences (SSO) was 24.4% in subgroup 1, 27.9%
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Table 1 Patient characteristics of the collective (n=143)

Patient characteristics (n=143)

Gender (male/female) 47%153%
Age (years)

Mean + SEM 589+1.2

Median, range 59 (26-88)
Body mass index (kg/m?)

Mean +SEM 324+09

Median, range 30.0 (21.2-88.5)
ASA

I 1.0%

1T 47.2%

I 51.8%

v 0%

SEM standard error of the mean

Table 2 Intra- and postoperative measurements

Intra- and postoperative measurements (n=143)

Fascial distance before IFT (cm)

Mean + SEM 16.87+0.40

Median, range 15 (8-44)
Fascial distance after IFT (cm)

Mean + SEM 4.72+0.30

Median, range 4 (0-19)
Reduction of fascia distance (cm)

Mean + SEM 9.81+0.27

Median, range 10 (2-22)
Operative time (min)

Mean + SEM 183.6 +4.67

Median, range 180 (67—473)
Length of stay (days)

Mean value + SEM 7.67+0.48

Median, range 6.5 (2-49)

SEM standard error of the mean

Subgroup division

Subgroup 1: < 15 cm = Subgroup 2: 15-19cm = Subgroup 3:> 19 cm

Fig. 7 Patient collective divided in three subgroups
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in subgroup 2 and 40.5% in subgroup 3 (Table 3). This
resulted in an overall SSO rate of 30.1%. The observed SSO
varied per subgroup and are shown in Fig. 8. Non-surgical
postoperative complications (urinary tract infection, pneu-
monia, pulmonary embolism, acute renal failure, apoplexy)
occurred in 7.7% of all cases. A comparison of the compli-
cation rates of patients treated with IFT only or with IFT
and additional TAR showed a complication rate of 22%
and 48.8% respectively (Fig. 9). Thereby, the SSO rate was
significantly higher in the IFT plus TAR group (p=0.001;
a=0.05). None of the cases developed an abdominal com-
partment syndrome (ACS) postoperatively. No device related
complications occurred. A re-operation was necessary in
11.1% (subgroup 1), 16.4% (subgroup 2), 18.9% (subgroup
3) of the cases. However, performing a TAR also had a sig-
nificant influence on the overall re-operation rate (p=0.001;
a=0.05). The mean length of stay was 7.67 +0.48 days
(mean and SEM).

Discussion

This retrospective analysis included 143 patients treated with
a combination of BTA and IFT. The aim was to propose an
algorithm for complex abdominal wall repair. By categoris-
ing the defects by subgroups, it clearly shows that IFT in
combination with BTA is sufficient in defects below 15 cm
in diameter. The complete fascial closure rate (95.56%) and
re-operation rate (11.1%) are comparable with results from
TAR procedures by other specialised hernia centres [31].
However, the SSO rate of 24.4% appears to be higher com-
pared to other studies but mainly consisted of subcutaneous
seroma [32]. Additional TAR was necessary in subgroup 1
in seven cases where 42.9% of these patients either had a
lateral or additional lateral defect.

If the defect width exceeds 15 cm, abdominal wall repair
becomes even more challenging, and different techniques
must be combined to achieve a reconstruction of the abdomi-
nal wall [33]. In our cohort, 68.5% of all patients had a her-
nia diameter of 15 cm or above. Naturally, a higher SSO
and re-operation rate is anticipated in this patient group.
Interestingly, an additional TAR led to a significantly higher
rate of SSO (22% vs 48.8%, p=0.001, a=0.05) as well as a
significantly higher rate of re-operation (p=0.001, a=0.05).
Accordingly, due to the larger defect size, the rate of addi-
tional TAR was higher in cases with a diameter of 15 cm
and above (subgroup 2-29.5%, subgroup 3-48.6%). Never-
theless, further studies are needed to determine if reducing
the wound area and using a more economical preparation
compared to established CS techniques can lower the overall
complication rate.

To minimize access trauma, the length of the skin inci-
sion can furthermore be limited to the diameter of the hernia
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Table 3 Subgroup analysis Subgroup analysis (n=143)

Subgroup 1 Subgroup 2 Subgroup 3

Defect width [cm] <15 15-19 >19
Lateral or additional lateral defect rate [%] 8.9 11.5 10.8
Closure rate [%] 95.6 78.7 324
TAR rate [%] 15.6 29.5 48.6
Intraoperative complication rate [%] 0 33 8.1

SSO [%] 24.4 27.9 40.5
SSI [%] 8.9 9.8 243
Re-operation [%] 11.1 16.4 18.9

SSO surgical site occurrences, SSI surgical site infections

Postoperative Surgical Complications

10
9
8
7
6
5
4
3
2
1
o || N
Seroma Abdominal wall Abdominal wall Mesh tear out Anastomosic
hematoma infection leakage

Subgroup 1 m Subgroup 2 H Subgroup 3

Fig. 8 Classification of postoperative surgical complications per subgroup

SSO rate IFT + TAR SSO rate only IFT

=Yes = No =Yes = No

Fig. 9 Postoperative surgical complication rates in comparing only IFT and IFT plus TAR
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gap (depending on the size of the W3 hernia) according to
the principles of the MILOS procedure [34]. Traction of the
fascia can still be performed over the entire length of the
defect using transcutaneous crossed traction, which we now
use in most cases (see Fig. 6).

Based on the results described above, we have developed
our Hamburg algorithm for the treatment of complex abdom-
inal wall hernias (see Fig. 10):

All patients who have a midline hernia referred to our
hernia center with a preoperatively measured defect width
above 10 cm (either CT scan or MRI) are pretreated with
BTA 4 weeks prior to surgery, since a midline restoration
by only performing a Rives-Stoppa repair is very unlikely
according to EHS classification [7]. Following our algo-
rithm, we perform a retrorectus dissection as described by
Rives-Stoppa. The posterior rectus sheets are reconstructed
either by restoring the midline (if possible) or bridged using
the hernia sac. In case of an additional lateral defect or, if
deemed necessary by the surgeon regarding mesh overlay,
an additional uni- or bilateral TAR is performed. All patients
receive mesh augmentation (PVDF mesh in most cases) in
Sublay (retrorectus) position. If a low-tension closure of the
anterior rectus sheets is not possible, IFT is carried out. If
midline restoration is still not possible, we normally perform
additional component separation (if not done before) and if
still not sufficient add a mesh bridging.

Preoperative prehabilitative measures such as smok-
ing cessation and weight reduction should be considered
in each case, regardless of the intraoperative technique

Botox

Brehabllitation (4 weeks before surgery)

Rives-Stoppa

yes | no
Sublay mesh
augmentation IFT
and closure
= yes no
Sublay mesh
augmentation TAR/ACS/Endoscopic CS
and closure
yes no
Sublay mesh

Bridging with

augmentation
8 second mesh

and closure

Fig. 10 Hamburg algorithm for complex ventral and lateral abdomi-
nal wall hernias
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chosen. Furthermore, in case of dermal fungal infections
or pre-existing skin lesions, patients are referred to wound
specialists for pretreatment.

Further studies on this algorithm regarding its efficacy,
long-term complications and recurrences, and comparisons
against other techniques are in progress.

However, in our opinion, the true value of the technique
is the possibility to achieve low-tension midline closure
without altering the anatomy of the lateral abdominal wall.
Furthermore, IFT can be used to downsize very large defects
and to support restoration of the abdominal wall in combi-
nation with other techniques. Therefore, the positive results
of the combined treatment encourage us to continue on our
chosen path.

Long-term results

This retrospective analysis focused on intraoperative find-
ings and short-term (30 days) postoperative outcomes.
However, due to the novelty of IFT, long-term results are
not yet available. Eucker et al. reported one recurrence in
the long-term follow-up of his cohort of 33 AWEX patients
[35]. However, an ongoing multicentre follow-up study on
the long-term results of IFT involving 100 patients is near-
ing completion.

Procedure expense

Since IFT is carried out using a specially designed medical
device, additional costs for the device must be added. In our
cohort, we had a mean operative time of 183.6 min includ-
ing 30 min of IFT. Novitsky et al. reported a mean operative
time for cases using TAR of 251 min in 428 cases which
leads to a difference of 67 min on average [36]. In cases,
where especially TAR is not necessary, using BTA and IFT
could lead to an operative time reduction.

Myofascial elongation

Since the introduction of BTA for component relaxation of
the lateral oblique muscles, it has a largely growing number
of users and has shown very promising results [20, 37, 38].
Nowadays, we normally combine BTA and IFT in all cases
with hernia width above 10 cm. However, it remains unclear
how much each technique contributes to the overall result.
Nevertheless, a measurable effect of fascial traction on the
lateral abdominal wall was demonstrated in a recently pub-
lished cadaver study [39]. The median myofascial advance-
ment reaches about 10 cm after IFT in fresh frozen speci-
mens, which is comparable with the clinical results achieved
in patients with abdominal wall defects. Furthermore, the
medial and lateral compartments of the abdominal wall are
accessible to IFT. However, in our cadaveric model, the
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myofascial advancement was higher in the medial compart-
ment. A limitation of IFT and BTA are L1 and L3 hernias
(according to EHS classification). Due to the anatomical
attachment of the lateral oblique muscles and fascia to the
iliac crest inferolateral and to the ribs superiorly, the benefit
of stretching the myofascial tissue in these cases seems to
be limited.

Mesh size

Further studies must show whether an extended space for
mesh positioning will still be required for successful and
recurrence-free midline closure of large, complex W3 her-
nias—even with loss-of-domain. This is all the more inter-
esting because the IFT procedure utilises a relatively narrow
mesh in the sublay position in the retro rectus space (Rives-
Stoppa) to leave the oblique abdominal wall muscles and
fascia intact.

Abdominal compartment syndrome (ACS)
in complex hernia repair

A life-threatening complication in complex ventral hernia
repairs is the ACS [40, 41]. ACS is defined as an elevated
intra-abdominal pressure above 20 mmHg in combination
with a newly developed organ failure [42]. Hence, it is nec-
essary to continuously monitor the intraabdominal pres-
sure (with a bladder catheter) postoperatively for 24—48 h.
Furthermore, the patient should be monitored in the ICU
postoperatively and urinary output as well as ventilation
parameters must be monitored meticulously to notice early
signs of ACS [41].

Limitations

For reasons of radiation protection and practicability, CT
scans have not been performed after BTA administration. It
is therefore not possible to quantify the myofascial advance-
ment achieved by BTA pretreatment alone. However, each
patient had a CT scan or MRI prior to surgery for preop-
erative planning. As this retrospective analysis focused
on short-term 30-days outcome, no follow-up data was
collected or included for this publication. However, since
recurrence rates are one of the key outcome parameters in
hernia repair, future studies should focus on answering the
question whether IFT (in combination with BTA) can reduce
the occurrence of recurrent hernias. In addition, compara-
tive studies with more established techniques (e.g. TAR) are
needed to determine firstly which patients benefit from each
technique and secondly what added value IFT offers for the
repair of complex abdominal wall defects.

Conclusion

IFT in combination with BTA is a transformative and clini-
cally proven tool in the surgeons’ toolbox. It might be an
easier, and less invasive alternative to other available tech-
niques in many cases, but it should not be looked at as an
ultimate stand-alone method to treat all complex W3 her-
nias. This is especially true in cases with a hernia defect
width above 15 cm or additional lateral defects in which a
combination of different techniques (e.g., TAR) is necessary.
Based on our results, we propose our Hamburg algorithm.
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