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Abstract

Background Despite the proven benefits of laparoscopic
abdominal hernia repair (LAHR), only 25 % of elective
ventral hernia repairs are currently performed using this
method. This surprising trend may be due to the current
limitations of LAHR including lack of defect closure, high
seroma rates, and longer OR times. To address these
challenges, a new method was developed that uses an
innovative “finned” mesh configuration to combine defect
closure via open dissection and laparoscopic underlay
mesh placement.

Methods A new “finned” mesh is sutured within the
defect edges using a traditional open method and then
approached laparoscopically for final fixation onto the
peritoneal surface of the abdominal wall. The “fin” pro-
vides a perpendicular plane for suturing to avoid uninten-
tional contact with any underlying viscera, centers the
mesh symmetrically around the closed defect, and prevents
mesh migration without stay sutures.

Results A retrospective review was performed on 108
consecutive patients that had a ventral, incisional, or
umbilical hernia repaired using the “finned” mesh between
2007 and 2013. The mean follow-up was 40.83 months.

Average operating time was 64.84 min (range
25-144 min) with an average length of stay of 0.80 days
(range 0-10 days). There were two intraoperative
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complications (1.85 %): one small bowel injury and one
unexplained incidence of tachycardia. Major post-operative
complications included two recurrences (1.85 %) and one
small bowel obstruction (0.96 %). Fourteen minor post-
operative complications were observed (12.96 %), with the
most common being post-operative ileus (n = 4) and uri-
nary retention (n = 3). There were zero incidents of ser-
oma, wound infection, or mesh infection in this study.
Conclusion This innovative laparoscopic method incen-
tivizes surgeons to embrace the technique and its univer-
sally accepted advantages by mitigating the most
challenging aspects of LAHR. Promising results indicate a
potential new standard of care for ventral hernia repair.

Keywords Finned mesh - Laparoscopic ventral hernia
repair - Open ventral hernia repair - Hybrid ventral hernia
repair

Over 400,000 ventral hernia repairs are performed each
year in the USA with the ultimate purpose to restore the
integrity of the abdominal wall and prevent complications
such as pain, incarceration, or strangulation [1]. Recurrence
remains the most serious and expensive long-term com-
plication because it fails to accomplish the intended pur-
pose of surgical intervention and leads to reoperation.
Mesh reinforcement significantly reduces the risk of
recurrence and is widely recommended over suture repair
for this reason [2, 3].

In 1993, Dr. Karl LeBlanc introduced laparoscopic
abdominal hernia repair (LAHR) and revolutionized
underlay mesh placement as an intraabdominal bridge over
the hernia defect for a “tension-free” repair. The surgical
community was initially enthusiastic about this new
approach because of its smaller incisions, direct access to
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the abdominal cavity, and increased visibility. These new
advantages significantly improved patient outcomes with
shorter lengths of stay, lower rates of infection, less post-
operative complications, and a quicker recovery compared
to open abdominal hernia repair (OAHR) [4-8].

Despite these benefits, only 25 % of elective ventral
hernia repairs are currently performed laparoscopically
due to several limitations [9, 10]. The “tension-free”
aspect of LAHR bridges the defect without restoring the
integrity of the abdominal wall, which is a main intention
of the repair. This has led to unacceptably high seroma
rates, decreased abdominal function, and increased risk of
recurrence [11-14]. LAHR also requires a technically
advanced skillset that leads to long operating times and a
dangerous learning curve that surgeons may prefer to
avoid [15, 16].

To address these disadvantages, the author (GCC)
has developed a simplified method for LAHR that
combines defect closure via open dissection with
laparoscopic underlay mesh placement. The crux of this
new method is an innovative three-dimensional mesh
with a “fin” that projects 4-5 mm above the longitu-
dinal centerline of the mesh (Fig. 1). The “fin” of the
mesh is sutured within the hernia defect edges, which
suspends the body of the mesh within the abdominal
cavity and centers it around the closed defect. A
pneumoperitoneum is then established to complete the
repair laparoscopically by spreading the suspended
mesh onto the peritoneal surface of the abdominal wall
and anchoring it in place.

The purpose of the “finned” mesh method is to improve
patient outcomes and provide surgeons with a simplified
laparoscopic approach that mitigates its technical diffi-
culty. This study retrospectively reviews the outcomes for
108 consecutive patients who had undergone a ventral,
incisional, or umbilical hernia repair using this simplified
“finned” mesh method by the authoring surgeon (GCC)
between 2007 and 2013.
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Fig. 1 Finned mesh with cross-sectional view

Materials and method
Materials

e Broad-spectrum antibiotic: administered intravenously
within 1 h prior to incision. For this study, one gram of
Ancef was given unless the patient was allergic to
cephalosporin or penicillin, in which case 500 mg of
Levaquin or 900 mg of clindamycin was administered.

e “Finned” mesh: a “fin” was fashioned along the
longitudinal axis of a commercially available coated
polypropylene mesh with a continuous 3-0 Vicryl
suture and used for this study.

e Gentamycin solution: 80 mg of gentamycin in 100 cc
of normal saline used for soaking the prosthetic mesh
before insertion into the abdomen.

e Three clamps: two Kelly clamps are used to clamp the
rolled edges of the mesh for introduction into the
abdomen through the open hernia defect. One straight
clamp is applied at the center of the “fin” as a marker
for positioning guidance while suturing the defect
edges.

e Nonabsorbable suture: used for closure of the hernia
defect with the mesh fin incorporated within. In this
series, either a zero or #1 polypropylene suture was
used.

e Three 5 mm ports: used to perform the laparoscopic
portion of the hernia repair.

e Laparoscopic shears and/or energy device: used for
lysis of hard adhesions. A laparoscopic gauze dissector
is used for lysis of soft adhesions as needed.

e Laparoscopic gauze dissector and/or grasper: used for
intraabdominal manipulation and positioning of the
mesh prior to final anchoring.

e Mesh fixation device: either absorbable or nonab-
sorbable tacks or anchors are used to secure the mesh
onto the peritoneal surface of the abdominal wall.

Operative method

A broad-spectrum antibiotic is given intravenously within
1 h prior to incision. The patient is placed in the supine
position, and general endotracheal anesthesia is adminis-
tered. An incision is made over the hernia defect and
extended through the skin, subcutaneous tissue, and peri-
toneum (sac) to the peritoneal cavity. Any adhesions
between the sac and omentum or other viscera are lysed. A
5-mm port is inserted through the incision into the peri-
toneal cavity and secured in place with an airtight purse
string. The 5-mm port is connected to the CO2 source, and
a pneumoperitoneum is established at 15 mm Hg pressure.
A 5-mm 0° scope is then introduced into the abdomen
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through the port for video exploration. Under video con-
trol, two 5 mm ports are inserted far from the defect and
approximately 10 cm from each other. The scope is then
inserted through the second or third port, and the first port
is removed from the defect site. Under video control, the
first port is reintroduced into the abdomen so that the lines
between the ports form a triangle in the case of a midline
hernia (this port placement would vary depending on the
primary hernia site and the patient’s body habitus). Any
additional adhesions are lysed laparoscopically, and any
additional hernia defects are identified for inclusion in the
repair. The purse string is then removed, and the pneu-
moperitoneum is evacuated. The hernia sac is dissected
free all the way down to the fascial layer and excised. No
additional dissection is carried out around the defect deep
to the subcutaneous tissue.

The “finned” mesh (Fig. 1) is then selected with
appropriate dimensions so that it extends at least 5 cm
beyond any point of the sutured hernia defect. The “fin-
ned” mesh is soaked in a solution of 80 mg of gentamycin
in 100 cc of normal saline in preparation for implantation.
The body of the mesh at either side of the “fin” is then
rolled toward the “fin,” and the ends are engaged with two
Kelly clamps. A straight clamp is placed at the center of the
“fin” as a visual marker and to assist with the manipulation
and control of the mesh. The mesh is then inserted into the
abdomen through the hernia defect, and the two Kelly
clamps at the end of the mesh are removed. The mesh is
unrolled with either a clamp or finger and left unfolded
inside the abdomen with the “fin” positioned between the
edges of the hernia defect. The hernia defect is closed with
a continuous zero or #1 polypropylene suture, incorporat-
ing the “fin” within the suture line between the approxi-
mated defect edges (Fig. 2). This leaves the mesh
suspended from the sutured defect securely inside the
peritoneal cavity and thus ready for laparoscopic anchoring
(Fig. 3).

The pneumoperitoneum is then reestablished at a
reduced pressure of 10 mm Hg. A 5-mm 30° scope is used
to complete the laparoscopic portion of the procedure. The
mesh is gently unfolded by manipulation with a laparo-
scopic gauze dissector or grasper and spread over the
peritoneal surface of the abdominal wall symmetrically
around the closed defect. The mesh is secured with two
concentric rows of anchors or tacks to its final position of
the abdominal wall extending at least 5 cm beyond any
point of the suture line.

The pneumoperitoneum is then evacuated, and all
three ports removed, concluding the laparoscopic portion
of the repair. The skin and subcutaneous tissues are
closed with absorbable sutures and subcuticular plastic
closure. Proper dressing is applied, and the hernia repair
is complete.
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Fig. 3 The mesh body is suspended within the abdominal cavity for
laparoscopic fixation

Data method

One hundred eight consecutive patients were identified
between January 2007 thru October 2013 who had under-
gone a ventral, incisional, or umbilical hernia repair per-
formed by the authoring surgeon using the “finned” mesh
method.

Hospital and office patient records were reviewed to
identify the following: age, sex and BMI of the patient,
type and number of hernia defects, type and number of
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mesh used, length of stay, intraoperative complications,
and post-operative complications. Mean operative time was
calculated using operating room records for patients who
underwent this particular hernia repair without any con-
comitant procedures (n = 97). Eleven patients were
excluded from the mean operative time calculation (con-
current inguinal hernia repair, n = 10; concurrent hys-
terectomy, n = 1).

Patients were contacted for voluntary follow-up either
with a free office examination by the operating surgeon, a
telephone interview, or a written questionnaire. These fol-
low-ups were combined with existing office records to
identify the following: post-operative complications, patient
complaints of prolonged pain, seroma, recurrence, infection
of the wound and/or mesh, and any other complaints.

Definitions

Recurrence: the presence of a hernia at the same general
area of a previous repair

Prolonged pain: pain interfering with the patient’s
quality of life, as described by the patient, that persists
for more than 1 month post-operatively

Clinical seroma: the presence of a palpable or visible
collection of fluid at the site of the hernia repair
Infection: purulence at the wound site with or without
mesh involvement

Cellulitis: skin erythema at the incision site

Obese: BMI equal to or greater than 30 kg/m?
Morbidly obese: BMI equal to or greater than 40 kg/m?
Length of stay (LOS): number of nights spent in the
hospital post-operatively

Mortality: patient death within 30 days of the operation

Results
Patient characteristics

There were 108 consecutive patients included in this study
(47 females, 61 males) with an average age of 62.07 years
(range 28-91). Twenty-eight patients (25.93 %) presented
with incarcerated hernia, four of which were admitted as
emergencies, with two patients having small bowel
obstruction. The average BMI for all patients was 32.30
(range 20-52) with 64 obese patients (59.26 %) having a
BMI equal to or over 30. The mean follow-up for all
patients was 40.83 months ranging from 3 weeks to
83 months, with 99 patients having a follow-up of at least
1 year (Table 1).

2635
Table 1 Patient characteristics
Sex n %
Female 47 43.52
Male 61 56.48
Total patients 108 100.00
Age Years %
Mean age (years) 62.07 -
Age range (years) 28-91 -
SD (+) 14.13 -
BMI n %o
Mean BMI 32.30 -
Obese (BMI > 30) 64 59.26
Morbidly obese (BMI > 40) 16 14.81
Follow-up n %
Mean (months) 40.83 -
Range (months) 1-83 -
SD (%) 23.51 -
At least 1 year 99 91.67
At least 2 years 74 68.52
At least 3 years 58 53.70

Procedure information

There were a total of 110 “finned” meshes used for the
repair of 139 defects, including 89 incisional, 20 ventral,
and 30 umbilical herniae with four emergency admis-
sions. Eighteen patients had more than one defect
repaired during the same procedure, with two of those
patients requiring two separate meshes for defects located
in the epigastric and lower midline areas of the abdomen.
The most common mesh size was 10 x 15 cm which was
used to repair 64 defects, followed by the 10 x 10 cm
mesh used in 17 defects. Average operating time was
64.8 min per procedure ranging between 25 and 144 min
(Table 2).

Post-operative monitoring

Length of stay (LOS)

LOS ranged between zero and 10 days with an average of
0.80 days. Seventy-two patients (66.6 %) were discharged

on the same day as the procedure and counted as a LOS of
Zero.
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Table 2 Procedure characteristics

Table 3 Post-operative monitoring

Operating time (97 patients) Min Range Length of stay n % (n/108)
Mean time 64.84 25-144 Average (days) 0.80 -
SD (+) 23.15 - Range (days) 0-10 -
Hernia type n % (n/139) SD (£) 1.52 -
Same day surgery 72 66.66
Incisional 89 64.02 1 Day post-operatively 13 12.03
Ventral 20 14.38 >2 Days post-operatively 23 21.29
Umbilical 30 21.58 : : —
Major post-operative complications  n % (n/108)
Total 139
- Recurrence 2 1.85
Defect repair type n % (n/139) .
Small bowel obstruction 1 0.93
Primary repair 120 85.61 Mesh infection 0 0.00
Recurrent repair 19 14.38 M - icati % (n/108
St- t tons
Multiple recurrent repair 6 431 inor post-operative complications  n o (n/108)
- Clinical seroma 0 0.00
Mesh size (cm) n % (n/110) L
Post-operative ileus 4 3.70
6 x8 1 0.90 Hypoxia 1 0.93
8 x 8 3 2.70 Cardiac arrhythmia 1 0.93
10 x 10 17 15.31 Wound bleeding/ecchymosis 2 1.85
10 x 12 3 2.70 Urinary retention 3 2.78
10 x 15 64 57.65 Wound cellulitis 1 0.93
10 x 25 1 0.90 Suture granuloma 1 0.93
12 x 12 5 4.50 Fever/nausea 1 0.93
15 x 15 1 0.90 Total 14 12.96
15 x 20 9 8.18
15 x 25 1 0.90
2025 2 1.80 16 months after a periumbilical midline hernia repair. This
20 x 30 1 0.90 . . . .
66-year-old male patient was too high a risk of reoperation
Unknown 2 1.80 - s .
due to severe cardiac and pulmonary comorbidities making
Total 110 him a prohibitive surgical risk. We therefore cannot iden-
tify the exact reason for this particular repair failure nor
could we determine whether this is a true recurrence of the
Mortality previous hernia or a new incisional hernia outside the

There was no mortality in this series.
Complications

There were two intraoperative complications (1.85 %): one
major (0.96 %) and one minor (0.96 %). The major com-
plication was a small bowel injury with the harmonic
scalpel during adhesiolysis which was immediately iden-
tified and repaired during surgery without further incident.
The hernia repair proceeded as planned after the bowel
injury was repaired. The minor complication presented as
an unexplained tachycardia that was resolved intraopera-
tively with IV administration of labetalol without further
incident.

There were two recurrences (1.85 %) in this study. One
patient had an epigastric hernia recurrence identified

@ Springer

boundaries of the repaired defect. The second patient to
present with a recurrent hernia was a 45-year-old morbidly
obese female with a BMI of 51. A CAT scan confirmed a
recurrent epigastric hernia observed 17 months post-sur-
gery, and reoperation had not yet been performed at the
time of this review.

There was one other major post-operative complication
(0.93 %). A patient was admitted through the emergency
room 19 days after the hernia repair with small bowel
obstruction secondary to adhesions. The small bowel
obstruction was resolved with laparoscopic lysis of adhe-
sions without any further complication.

A total of 14 minor post-operative complications were
observed (12.96 %), with the most common being post-
operative ileus (n = 4) and urinary retention (n = 3).
There were zero incidents of wound or mesh infection, and
zero incidence of seroma in this study (Table 3).
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Post-operative pain

Six total patients complained of post-operative pain more
than 1 month after surgery (5.61 %). One patient reported
prolonged pain prior to surgery which continued for several
months after the hernia repair; the pain was eventually
resolved with treatment at a pain clinic. The remaining five
patients reported a late onset “needle-like” pain. Upon
physical examination of these patients, an excess
polypropylene suture (suture stump) was palpable just
under the skin at the incision site which was identified to be
the cause of this specific pain sensation. Two of these
patients had the excess suture removed under local anes-
thetic for complete resolution of the pain, while the
remaining three patients did not consider the pain severe
enough to warrant surgical intervention.

Discussion

The standard bridge repair used in LAHR became a con-
venient solution to a lack of suitable options for defect
closure in the minimally invasive environment. This ten-
sion-free repair has been found to significantly increase the
risk of recurrence and overall complications compared to
mesh reinforcement with fascial coaptation [17]. A com-
prehensive review by Nguyen et al. [18] indicates that
LAHR combined with fascial closure results in reduced
recurrence rates (0-5.7 % with closure vs. 4.8-16.7 %
without closure), reduced seroma formation rates
(5.6-11.4 % with closure vs. 4.3-27.8 % without closure),
improved abdominal wall function, and higher patient
satisfaction compared to the standard laparoscopic bridge
repair. All eleven relevant studies reviewed by Nguyen
et al. used either extracorporeal or intracorporeal sutures to
approximate the defect. The “finned” mesh method
expands on this emerging technique by adding limited open
dissection and a new mesh configuration to enhance the
laparoscopic portion of the repair.

In addition to improving abdominal wall function and
overall patient outcomes, approximating the hernia defect
also eliminates the dead space between the defect edges.
Reducing the defect from a two-dimensional area to a one-
dimensional suture line likewise reduces the mesh size
required to cover the defect with sufficient overlap. Mesh
extension is recommended to be at least 5 cm beyond the
edges of the defect to prevent mesh migration, infection,
and ultimately recurrence [19, 20]. Using a 5 cm x 5 cm
hernia defect as an example, a tension-free repair would
require a 15 x 15 cm (225 cm?) mesh for adequate cov-
erage, whereas the same repair over an approximated
defect would require a 10 x 15 cm mesh (150 cm?)—or
33 % less area—to accomplish the same ideal 5 cm

overlap. This reduction in mesh size makes it easier to
manipulate and also reduces the risk of post-operative
complications [21, 22].

One advantage of using an open approach to approxi-
mate the hernia defect is the ability to directly access the
hernia sac. Excision of the hernia sac allows the open
defect gap to be used as the initial port site for laparoscopic
exploration, which avoids additional dissection and pro-
vides a wide insertion point into the abdominal cavity for
the mesh. The hernia sac is also a significant factor in the
unacceptably high rate of clinical seroma in LAHR, which
has been reported as high as 100 % [11, 23-25]. Seroma
formation is a unique complication that is often considered
a minor esthetic problem, but can lead to more serious
complications such as infection, mesh explantation, and
recurrence [11, 26, 27]. It was expected with the “finned”
mesh method that defect approximation combined with
hernia sac excision would decrease the risk of seroma, and
there were no clinical seromas observed in this study.

The most important benefit of using an initial open
incision is the direct access to suture the “fin” of the mesh
between the edges of the defect. This unique mesh con-
figuration greatly reduces the technical difficulty of the
laparoscopic repair, and the “fin” provides a perpendicular
plane for suturing to help avoid any unintentional contact
with underlying viscera. The most difficult and time-con-
suming tasks of LAHR are the manipulation of the mesh
and the application of stay sutures. Specifically, positioning
the mesh so that it is centered over the defect with suffi-
cient overlap is challenging to perform under video control
with laparoscopic instruments. Since the mesh “fin”
coincides with its centerline and there is at least 5 cm on
either side, its incorporation within the defect automati-
cally centers the mesh around the defect with sufficient
overlap symmetrically in each direction. Furthermore, the
“fin” fixation removes the need for stay sutures, and the
surgeon is instead able to skip directly to spreading and
anchoring a securely prepositioned mesh. Compounding
these difficult tasks saves valuable operating time by del-
egating only the most basic elements—spreading and
anchoring the mesh—to be completed in a minimally
invasive environment.

Even though it is challenging to measure an intangible
trait such as “technical difficulty” without a controlled
analysis, the difficulty of any procedure has a direct effect
on operating time. The median operating time in LAHR
has been shown to be significantly longer when compared
to traditional open repair (149 vs. 89 min, respectively)
[28]. A comprehensive analysis of 6266 published laparo-
scopic ventral hernia repairs by Carlson et al. [29] shows
LAHR to have an average operating time of 110 min
(range 43-252 min), while the mean operating time with
the “finned” mesh method was almost half that at 64.8 min
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(range 25-144 min). This significant decrease in operating
time lowers the risk of patient readmission and mesh
infection and decreases overall healthcare costs [30, 31].

Limiting the extent of open dissection is a large factor in
keeping the superior outcomes associated with LAHR
intact with this new method. Even though the “finned”
mesh technique begins with an “open” incision, dissection
is not extended beyond the edges of the defect since
adhesiolysis and mesh anchoring are performed laparo-
scopically. These specific tasks require extensive dissection
to perform in an exclusively open environment, but by
delegating these to the laparoscopic approach, the “finned”
mesh method reduces the risk of infection.

Surgical site infections (SSI) are an expensive compli-
cation that leads to longer hospital stays with an increased
risk of reoperation and mesh explantation [32, 33]. The
odds of acquiring a surgical site infection (SSI) in OAHR
are up to seven times greater than in LAHR, and this is a
main reason LAHR has a shorter length of stay compared
to OAHR (2.4 vs. 4.3 days, respectively) [6, 34, 35]. In this
study, even with limited open dissection, there were no
superficial or deep wound infections, and the majority of
patients underwent the “finned” mesh repair as a same day
surgery (n = 71, 67 %) with an average hospital stay of
0.80 days (range 0-10 days). There was one instance of
wound erythema-cellulitis (0.93 %) on a morbidly obese
patient (BMI = 51), which was resolved with oral antibi-
otics, who was discharged on the same day as surgery.

Post-operative wound infections also increase the risk of
mesh infection, which is a catastrophic complication
associated with LAHR [31, 33]. Mesh infections cost over
$75,000 per event and can result in multiple reoperations,
potential mesh explantation, and long-term chronic wound
complications [36-38]. OAHR has a significantly higher
mesh infection rate compared to LAHR (10 vs. 0.78 %,
respectively), and this is a major cause for concern when
attempting open intraabdominal underlay of a composite
mesh [29, 37]. The mesh infection rate in this study is

Table 4 Obesity and recurrence rates

comparable to LAHR with zero mesh infections observed
in this study, which can be attributed to the limited dis-
section and low SSI rate. These results may also support a
prophylactic effect of the IV antibiotics and gentamycin
solution, and this correlation would need further investi-
gation to be verified.

There were five patients that reported “needle-like pain”
post-operatively. Physical examination revealed the cause
to be polypropylene suture stumps extending beyond the
knot used to secure the mesh “fin” within the defect. This
was a new complication encountered in our series that we
believe is preventable. After identifying the source of this
pain, the operating surgeon began cutting the polypropy-
lene suture at the base of the stump and burying the knot
deeper within the tissue. No additional incidences of “su-
ture stump” pain were observed after this adjustment, but
there were not enough data to confirm whether or not this
adjustment is effective. Additional monitoring of this par-
ticular outcome is necessary to provide further insight.

Recurrence represents the ultimate failure of any
abdominal hernia repair, and long-term data show no sig-
nificant difference between open and laparoscopic recur-
rence rates [4, 7, 14, 39]. Currently, the annual healthcare
costs of abdominal wall hernia recurrence are estimated at
$3.2BN in the USA, with $32MM in savings for each
percentage point decrease in recurrence rates [40]. Several
surgical aspects have proven effective in reducing recur-
rence, including mesh reinforcement with sufficient over-
lap, closure of the defect, and underlay mesh placement
[18, 41, 42]. The “finned” mesh configuration combines all
of these to create an ideal synergistic environment to pre-
vent recurrence without increasing the risk of other
complications.

Neither of the two patients who recurred in this study
had reoperation at the time of this review, so the cause of
each recurrence remains unknown. However, both patients
were obese: a female with a BMI of 51 and a male with a
BMI of 31. Obesity significantly increases the risk of

Obesity n Previous recurrence (n/%) Post-operative recurrence (1n/%) Follow-up months (Ave/range)
Obese (BMI > 30) 64 14/21.87 2/3.12 40.75/1-83

Morbidly obese (BMI > 40) 16 4/25.00 1/6.25 38.31/1-83

# of recurrent repairs n Obese (%) Post-operative recurrence (1/%) Follow-up months (Ave/range)
One previous recurrence 13 8 (61.53) 0/0.00 53.62/21-83

Two previous recurrences 3 (75.00) 0/0.00 56.25/32-76

Three previous recurrences 2 2 (100.00) 0/0.00 51/33-69

Total 19 13 (68.42) 0/0.00 53.89/21-83
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recurrence, and the majority of the patients in this study
were obese with a BMI over 30 (n = 64) [26, 27, 43, 44].
Fourteen (21.87 %) of these obese patients were having a
recurrent hernia repaired, with five having multiple recur-
rences at the time of surgery. Post-operative recurrence
rates were substantially reduced in obese patients from
21.87 to 3.12 %, and in morbidly obese patients (n = 4)
from 25 to 5.25 %. Furthermore, out of the 19 patients
with prior recurrences, 13 of them were obese (68.42 %),
and none of these patients reported a post-operative
recurrence (Table 4). Just as recurrence represents the
ultimate failure, we feel that this lack of recurrence in high-
risk patients represents the ultimate success.

One of the largest barriers to introducing a new tech-
nique is the additional training and knowledge required to
perform a new skill. This particular hybrid method relies
on a combination of already existing methods in open and
laparoscopic repair while also mitigating the most difficult
aspects of LAHR. The only new component of this hybrid
procedure involves the incorporation in the mesh “fin”
within the suture line of the closed defect, which demands
a basic skillset that most surgeons already have or should
be able to adopt easily. More surgeons in the same medical
center as the authoring surgeon have adapted this particular
technique, though a formal review of these additional
patients has not yet been conducted. Additional surgeon
feedback will be needed to analyze any learning curve
associated with adapting this technique and also verify this
new method’s effect on patient outcomes after ventral,
incisional, and umbilical hernia repair.

Conclusion

The “finned” mesh method uses limited open dissection to
enhance laparoscopic ventral hernia repair by suturing the
mesh within the approximated defect. This new mesh
configuration simplifies the most challenging aspects of
LAHR and will encourage more surgeons to embrace the
technique and its advantages. Our initial results indicate
that it is a safe and efficient technique with a positive
synergistic effect on recurrence (particularly in high-risk
patients), operating time, mesh infection, wound infection,
seroma rate, and length of stay. Future controlled studies
are necessary to validate the outcomes observed in this
study and any potential learning curve associated with this
technique.
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