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Abstract
Purpose To describe the abdominal wall reconstruction technique with an Ultrapro mesh and outcome for the repair of postop-
erative ventral hernias after the use of a Mercedes incision during the initial abdominal operation.
Method A retrospective review of all the patients undergoing elective postoperative ventral hernia repair between 2013 and
2019. The cohort of these patients that had an initial Mercedes incision was used for this study.
Results Fourteen patients met the criteria for this study. Thirteen of the patients were transplant patients (10 liver transplant and 3
combined pancreas and kidney transplant), and one patient was after a hepatectomy. Fifty-seven percent of these hernias were
multiple defects. All the patients underwent the same repair of a modified Rives–Stoppa, transversus abdominis release, and a
bilateral transverse plication. A partially absorbable Ultrapro mesh was used for all the patients, with two of the patients needing
an additional Symbotex mesh in order to bridge a portion of the posterior fascia. There were 6 minor early postoperative
complications (hematoma, superficial wound infection, and seroma) that did not require reoperation. Two patients were
readmitted for observation of a wound hematoma, and two patients (14.2%) had recurrence during the follow-up period. The
average length of hospitalization was 5.6 days.
Conclusion This technique, with the use of an Ultrapro mesh, was found to be safe and effective for the repair of a postoperative
ventral hernia due to an initial Mercedes incision.

Keywords Mercedes incision . POVH repair . Modified Rives–Stoppa . TAR . Ultrapromesh

Background

A bilateral subcostal incision with a midline extension (the
Mercedes incision or inverted-Y incision) has been used in
abdominal surgery for decades [1], especially when needing
to access the liver (including transplantation), pancreas, or
other foregut visera [2]. It is difficult to determine when ex-
actly this incision came into common practice. Since the

beginning of the 20th century, there have been strong advo-
cates for transverse upper abdominal incisions with variations
of extensions to the initial incision, followed by the landmark
description of an infracostal incision by Kocher [3, 4]. The
anatomical and physiological benefits initially reported for
these non-vertical incisions included less pain, more rapid
healing, less wound disruption, shorter hospitalization, less
ileus, and significantly fewer postoperative ventral hernias
[3, 5]. More recent data has also concluded that based on
“anatomical principles” the transverse abdominal incisions
are associated with fewer complications—including pain and
pulmonary complications—with no significant difference in
postoperative ventral hernia (POVH) occurrence [6].

The incision and closure type continues to be a highly
researched and important aspect of patients’ care. This is es-
pecially relevant in patients receiving a Mercedes incision,
principally in the surgical specialties of pancreas-
hepatobiliary and transplant surgery, in which the patients
are highly vulnerable and wound complications carry a high
morbidity. This patient population receiving a Mercedes
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incision usually has many of the identified risk factors for
wound complications and POVH formation—such as age,
obesity, poor nutritional status, cancer diagnosis, ascites,
and/or the need for immunosuppressive therapy [7]. A wide
range of POVH occurrences has been reported after a
Mercedes incision, from 7.6 to over 31% [8].

In addition to the patient-related risk factors for a POVH
mentioned above, there are also anatomical and technical as-
pects to a Mercedes incision that augment the risk for POVH
occurrence and increase the difficulty of a POVH repair with
acceptable short- and long-term outcomes. For example, reports
have emphasized the potential increased vulnerability to ische-
mia at the trifucta point of the incision, the increased morbidity
when having to injure both rectus abdominis muscles, and the
higher rate of complications with a longer incision [7, 9, 10].

Once a POVH has formed, the repair must take into con-
sideration the patient and anatomical characteristics in order to
decrease morbidity and recurrence. There is a paucity of data
reporting how to adequately repair these challenging POVH
after a Mercedes abdominal incision. Here, we present our
novel approach to repairing these hernias from the experience
of our operative teams led by a single senior surgeon.

Materials and methods

A retrospective analysis was conducted from the medical re-
cords of patients admitted for elective POVH repair from 2013
to 2019. This patient population comes from Tel Aviv
Sourasky Medical Center a tertiary hospital in central Israel,
that is a hepatobiliary, transplant center, and referral hospital
for complex abdominal wall defects. Of these patients, the
cohort with a POVH secondary to a previous Mercedes inci-
sion was included for this study. Fourteen patients met the
requirements. The patients excluded had emergent surgery,
laparoscopic surgery, or a POVH not related to a Mercedes
incision. All the patients operated on in this cohort were under
the supervision of a single senior surgeon and different surgi-
cal residents. Patient demographics, comorbidities, and previ-
ous abdominal operational history were evaluated. Operative
data, complications (intraoperative and postoperative), and
outcomes were all analyzed. The study met all institutional
ethical standards and requirements.

Surgical technique

The surgery is performed under general endotracheal intuba-
tion with the patient in supine position. Depending on the
extent of the hernia, the patients need for full anticoagulation,
and anesthesias preference, an epidural catheter is placed for
intraoperative and postoperative pain control. Preoperative
antibiotics (first-generation cephalosporin) and venous

thromboembolism prophylaxis were given. The basic princi-
ples of a modified Rives–Stoppa technique [11, 12] with
transversus abdominis release (TAR) [13] were incorporated
in all of these procedures. The key steps/principles we ob-
served are as follows. Our operation always is conducted
through a midline incision, even if the hernia is from one of
the subcostal extensions. We always excise the previous scar
together with the hernia sac (Fig. 1). The peritoneum is en-
tered, and all adhesions to the anterior and lateral abdominal
wall are taken down. We do not manipulate adhesions that are
not involving the abdominal wall. Via the midline, we access
the retrorectus plane and perform a myofascial release until
the semilunaris line on each side with preservation of
neurovascular bundles. Medial to the semilunaris line, we
open the facia in order to access the fibers of the transversus
abdominis muscle in order to perform a TAR. Where the
subcostal incisions intersects with the midline, we use digital
blunt dissection to form a plane where the scar tissue has
formed at the intersection and free the entire length of the scars
(right and left) from the underlying fascia (Fig. 2). Once the
plane is established, and as previously described by Tastaldi
et al., we perform the TAR above and below the right and left
subcostal scars with full lateral mobilization [14]. After TAR,
and in the retrorectus preperitoneal space, dissection is contin-
ued in standard form cranially and caudally. Cranially, we
emphasized the importance of a generous retroxiphoid dissec-
tion in order to have maximal expansion of the mesh past the
defect. Caudally, the dissection is continued into the
retropubic space of Retzius past the pubic symphysis in order
to have maximal expansion of the mesh and enough tissue for
a tension-free closure of the fascia.

Fig. 1. Excision of the previous scar and midline incision
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Once the entire plane is formed, we reinforce the left and
right subcostal scars by transverse plication using a 2-0 nylon
suture. This is done with or without the presence of a hernia
defect. We believe this reinforces the inherently weaker scar
tissue and reproximates the rectus abdominis for optimal
healing. There is also critical injury of the posterior rectus
sheath and transversus abdominis fascia due to the transverse
incisions damaging the blood supply to the rectus abdominis
muscles and corresponding fascias (as mentioned above). This
plication with a permanent suture we believe also counters this
traumatic injury (Fig. 3). Next, we recreate the midline by
closing the posterior rectus sheaths also with a 2-0 nylon su-
ture. If the posterior rectus sheaths are not able to be approx-
imated without tension, we use a Symbotex composite mesh
(Medtronics, Minneapolis, MN USA) to bridge the fascia de-
fect with 2-0 prolene sutures to secure the mesh.

After the posterior rectus sheath is closed, we place a large 30
× 30 cm Ultrapro mesh (Ethicon, LLC., Cincinnati, OH, USA ),
a partially absorbablemacro-pore lightweightmesh. Thismesh is
secured to the fascia using 2-0 proleneU-shaped sutures. Overlap
past the hernia defect was always adequate (greater than 5 cm)
using this 30 × 30 cm-sized mesh (Fig. 4). Also of importance
was that the mesh expands beyond the transverse scar plications.
If not adequate, we would have tied two Ultrapro meshes togeth-
er with a prolene suture in order to guarantee 5 cm overlap of the
mesh past the hernia defect. These sutures are placed through our
midline incision and not transcutaneous. The anterior fascia is
closed by a running Connell technique using a Polydioxanone
(PDS) 0 suture. Routinely drains are not placed after the repair.

Individual vicryl 3-0 sutures are placed subcutaneously to ap-
proximate the wound, and the skin is closed with running 3-0
monocryl sutures.

Results

Fourteen patients during the study time had an elective POVH
repair secondary to a previous Mercedes incision by the lead
surgeon on this study. There were eleven males and three
females with a median age of 51 years. The average BMI at
the time of the POVH repair was 28. Two of the patients
(14.2%) had previous POVH repairs; one of these two had
two previous repairs. The index operations utilizing a
Mercedes incision were 10 (71.4%) liver transplants, 3
(21.4%) combined pancreas and kidney transplants, and 1
(7.1%) hepatectomy. The cohort’s demographics, comorbidi-
ties, and surgical history are summarized on Table 1.

The intraoperative finds were that six of the patients (43%)
had multiple fascial defects and 8 (57%) had single fascial
defects. Of those with single defects, 75% were under the
midline incision and 25% were under a lateral aspect of the
incision. In 12 of the patients (85.7%), the posterior rectus
sheath was able to be reconstructed, and in all but one patient
(92.8%), we were able to also close the anterior rectus sheath.
In all 14 patients, a retrorectus mesh was placed (Ultrapro),
and in two patients a bridging mesh (Symbotex composite
mesh) was used between the posterior rectus sheaths and
followed by a retrorectus mesh placed anterior. The average

Fig. 2. Scar tissue obliterating the
planes at the junction between the
midline and transverse incision

Fig. 3. Schematic drawing of
plication technique of the tissue
involved in the transverse portion
of the Mercedes incision
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largest diameter was 8.6 cmwith a range of 5 to 18 cm. All the
surgeries were categorized as clean with no reported contam-
ination or signs of local wound infection. The length of hos-
pitalization was on average 5.6 days with a range of 2–12
days. No patients required the intensive care, and all were
extubated after their surgery. Table 2 summarizes the opera-
tive details. Table 3 shows the measurements of each hernia
defect.

The average follow-up time was 25.9 months with a range
of 7–49. The short lower limit of our follow-up range was

because that was when one of the recurrences occurred (after
7 months). Early postoperative complications included 3
(21.4%) hematomas that did not affect the patient’s hemody-
namics or require blood transfusion, 1 (7.4%) superficial sur-
gical site infection that was successfully treated with antibi-
otics, and 2 (14.2%) seromas. There was no dehiscence or
other major or minor complications. Two patients (14.2%)

Fig. 4. Final sublay placement of the Ultrapro mesh

Table 1. Demographics and comorbidities

Gender Male 11 (78.5%)

Female 3 (21.4%)

Mean age (range) 51 (37–69)

Previous ventral hernia repair 2 (14.2%)

Mean BMI (kg\m2) (range) 28(37–26)

Comorbidities

Diabetes 8 (57.1%)

COPD 2 (14.1%)

IHD 2 (14.1%)

Active steroid use 13 (92.8%)

Active smoker 1 (7.1%)

Operation leading to hernia

Liver transplant 10 (71.4%)

Pancreas+kidney transplant 3 (21.4%)

Hepatectomy 1 (7.1%)

Number of abdominal operations prior to hernia repair

1 10 (71.4%)

2 2 (14.2%)

>3 1 (7.1%)

COPD Chronic obstructive pulmonary disease, IHD ischemic heart
disease

Table 2. Hernia characteristics

Patients n=14

Prior hernia repair attempts

1 1 (7.1%)

2 1 (7.1%)

Type of defect

Multiple 6\14 (43%)

Single 8\14 (57%)

Midline 6\8 (75%)

Lateral 2\8 (25%)

Hernias avg. largest diameter in cm (range) 8.6 (5–18)

Surgical field

Clean 14 (100%)

Clean contaminated 0

Posterior rectus sheath reconstruction 12 (85.7%)

Anterior rectus sheath reconstruction 13 (92.8%)

Mesh position

Retrorectus 14 (100%)

Combined Retrorectus + Inlay mesh 2 (14.2%)

Combined retrorectus + inlay + onlay biological mesh 1(7.1%)

LOS days (range) 5.6 (2–12)

LOS length of stay

Table 3. Measurements of the defects

Patient # Largest diameter (cm) Surface area (cm2)

1 6 22.8

2 14.1 41.8

3 8.2 20.2

4 7 21

5 6.5 42.2

6 5 25

7 5 20

8 6 73.8

9 7 31.5

10 8 24

11 11 49.5

12 13.6 130.5

13 18 126

14 6 42
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were readmitted for observation after hematomas formed.
During the follow-up period, 2 patients (14.2%) were found
to have recurrence in which both were symptomatic. The
recurrence on both patients was in the midline portion of
the scar at site of previous hernia and not a lateral extension.
The postoperative outcomes and follow-up course is sum-
marized in Table 4.

The two patients who had recurrence are further described
in Table 5. One was a transplant patient on steroids (along
with other immunosuppressants), and the other after a hepa-
tectomy for hepatocellular carcinoma. Both initial repairs
did not require bridging of the posterior rectus sheath.
Only the transplant patient had a significant postoperative
course with a non-symptomatic seroma that did not require
intervention. Neither recurrences required emergent surgery
for the hernia.

Discussion

Here, we describe our experience and the technique of a
single surgeon in repairing POVH secondary to a
Mercedes abdominal incision. The combination of a com-
plex anatomy and patients with multiple comorbidities (in-
cluding immunosuppression) make the surgical technique
critical in decreasing morbidity, complications, and recur-
rence. Despite exponential advances in surgery, there has
not been a significant decrease in occurrence over the last
decades [15], and for this cohort, incisional hernias continue
to be a common cause of morbidity and hospital cost [16].

The Mercedes incision remains a common incision for
pancreatohepatobiliary surgeons, especially for transplant
procedures. Nevertheless, in the recent years, studies have
shown specific disadvantages to this incision when com-
pared to alternative incision types. For example, a study
from Memorial Sloan–Kettering found an increased POVH
after Mercedes incision for hepatectomy when compared to
an extended right subcostal incision [7]. They hypothesize

Table 4. Perioperative outcomes and recurrence rate

Follow-up duration (months) 25.9 (7–49)

Surgical site hematoma 3 (21.4%)

Surgical site infection 1 (7.4%)

Surgical site seroma 2 (14.2%)

Other complications 0

Readmission 2 (14.2%)

Reoperation 0

Recurrence 2 (14.2%)

Central (size cm) 2

Lateral 0
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that ischemia at the trifurcation point was a probable cause and
risk factor for POVH occurrence. They sighted from ‘authors
experience’ that this was the most common site of the hernia
occurrence. With regard to orthotopic liver transplantations,
studies have shown significantly less wound-related compli-
cations (surgical site infections and POVH) without
compromising exposure when using a J-shape incision instead
of the Mercedes incision [9, 10].

It has been shown that specific closure techniques are not a
risk factor for POVH, but rather the patients’ underlying pa-
thology and immunosuppressive regimen [17]. Therefore, an
anatomic basis most probably also has influence on the for-
mation of a POVH after a Mercedes incision. One study dem-
onstrating an adverse anatomical effect showed clear atrophy
of both rectus abdominis muscles after a Mercedes incision,
which did not occur with midline incision. This was speculat-
ed to be because of denervation from the intercostal and
subcostal branches innervating the rectus abdominis [18].
From the plastic surgery literature, Mercedes-like skin and
subcutaneous incisions have been shown to have a better
blood flow supply and less soft tissue breakdown when com-
pared to inverted-T incisions with horizontal and vertical junc-
tions further inferior on the abdominal midline (the Fleur-de-
Lis incision) [19]. This may be a reason why we, nor the
literature, have had no skin necrosis or deep wound infections.

There is a lack of data describing the technique and out-
comes of POVH repair after a Mercedes incision. The studies
that exist alsomainly focus on only transplant patients, instead
of the initial incision type, and there is also a wide variety of
mesh types used without clear evidence-based recommenda-
tions. Examples of the heterogeneity of the research include a
study by Perrakis et al. from Germany describing their tech-
nique of “inlay/onlay” after OLT in which only J-incisions
were used [20], along with a group from Italy and France
(Piardi et al.) describing the use of a polypropylene or intra-
peritoneal dual mesh after either a purely transverse incision
or a transverse incision with a midline extension (unclear if
this is a cranial or caudal extension) [21].

One of the strongest papers is by Tastaldi et al. and the group
from Cleveland OH [14], who repaired all the hernias with a
clear standard operative technique using TAR and a modified
Rives–Stoppa, as in our study. Here, they used a variety of
meshes, all of which were non-absorbable. Their recurrence
rate was 25% and mainly involved those repaired with
Versatex mesh. This group also suspected central mesh frac-
tures (CMF) as the main stimulus for eight of these recurrences.
In our series, we were unable to conclude if the recurrences
were due to CMF. They concluded that further studies are
needed using the same technique with different mesh selection.

In our practice, we used an Ultrapro mesh, which is a synthet-
ic, partially absorbable lightweight mesh composed of the non-
absorbable polypropylene and the absorbable polyglecaprone 25
(monocryl), which is absorbed within approximately 90 days

[22]. Research has shown that this low-weight large (macro) pore
mesh had good incorporation, adequate tensile strength, and the
least shrinkage when compared to other meshes [23, 24]. Large
pore and lightweight meshes have been shown not to compro-
mise the strength of the repair or increase the chance of recur-
rence partially because of their low foreign body reaction and
strong integration of local tissue [25, 26]. Smaller studies have
shown that when compared to non-absorbable meshes there are
no increased wound complications or seroma formation [27].
Over the years, we have found the Ultrapro mesh is easy to
use, with low complications and recurrences. The unique flexi-
bility of this soft mesh we believe adds to its strength and ability
to incorporate well into surrounding tissue. Also, we have found
an increase of patient satisfaction because they do not feel a ‘stiff’
material in the abdominal wall duringmovement. Biomechanical
and technical questions remain regarding the objective retention
force of a large (30×30 cm) Ultrapro mesh, its ability for strong
scar tissue during the healing process, and the retention forces of
our plication (compared to a non-plicated cohort). Further studies
are indicated investigating these biomechanics and the incorpo-
ration process during healing of an Ultrapro mesh (and other
meshes), especially taking into consideration immunosuppres-
sion and a difficult population such as transplant patients.

There are a few recent reports suggesting the successful use
of the laparoscopic repair of a POVH after liver transplants
[28], due to decreased infection rates and less morbidity in an
already vulnerable patient population [29]. Currently, there
remains an insufficiency of data and long-term follow-up
needed to recommend this technique. Our department always
considered a laparoscopic approach (or hybrid approach), yet
specifically for this cohort, these hernias were determined too
complex and large to adequately treat laparoscopically.

In conclusion, we have had success in this small group with
repairing POVH after aMercedes incision utilizing a modified
Rives–Stoppa technique with TAR and the use of a macro-
pore lightweight partially absorbable mesh. Our study is lim-
ited by the small patient size and its retrospective nature.
Large randomly controlled prospective trials are needed to
determine the optimal mesh type and anatomical placement.
The patients’ factors (transplant patients versus non-transplant
patients), mesh type, and surgical technique all need to be
considered when attempting to determine evidence-based
recommendations.
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