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Background: In abdominal wall reconstruction, the retrorectus plane offers an
ideal location for mesh placement. Mesh fixation in this plane is often achieved
using transfascial sutures, which risks entrapping intercostal nerves and causing
significant pain, and takes time to place. A novel alternative is the use of sutureless
self-adhering mesh. Although the use of this mesh in inguinal hernias has been
well described, studies on its use in abdominal wall reconstruction are lacking.
Methods: Consecutive patients who underwent ventral hernia repair with retrorec-
tus mesh were reviewed. This included patients who received transfascially sutured
mesh and those who received sutureless self-adhering mesh. All patients were fol-
lowed up for at least 12 months. The amount of narcotics required by each patient
postoperatively was calculated. Surgical-site occurrences (SSOs) and hernia recur-
rence and bulge were measured.

Results: Twenty-six patients underwent abdominal wall reconstruction with ret-
rorectus mesh. This included 12 patients with transfascially sutured mesh and
14 patients with self-adhering mesh. Mean follow-up was 600 days. Baseline charac-
teristics were similar between the 2 groups. Patients receiving self-adhering mesh
required significantly less narcotics than patients with transfascially sutured mesh.
There were no significant differences in the rate of SSOs between the 2 groups. No
hernia recurrences, bulges, or chronic pain occurred in either group.
Conclusions: This is the first study to compare the outcomes of retrorectus self-adher-
ing mesh and transfascially sutured mesh in abdominal wall reconstruction. Our re-
sults show low rates of SSO, recurrence, and bulge with both options, with significantly
less acute pain with self-adhering mesh. (Plast Reconstr Surg Glob Open 2016,4:e1145;

doi: 10.1097/GOX.0000000000001145; Published online 23 November 2016.)

ncisional ventral hernias are a prevalent problem, af-
fecting up to 10% of patients who have undergone a
laparotomy.! At the time of the initial hernia repair, it
is important to achieve the most durable reconstruction
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as the risk of hernia recurrence increases with every subse-
quent reconstructive attempt.?

Multiple well-designed studies have shown that, to
reduce hernia recurrence, most hernia repairs should
be reinforced with mesh.*” In addition, primary fascial
reapproximation should be obtained to reduce the risk
of recurrence and bulge.® Furthermore, to minimize the
risks of surgical-site occurrences (SSOs) and hernia recur-
rence, most authors agree that the ideal plane for mesh
placement is the retrorectus plane, with at least 4cm of
overlap between the mesh and the fascia on either side.’
This highly vascular plane is particularly attractive as it
avoids contact between the mesh and the intraabdominal
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contents and protects the mesh from exposure in case of
wound healing complication.

Fixation of mesh in the retrorectus plane can be per-
formed using sutures between the mesh and the rectus
sheath reflection at the semilunar line. Alternatively,
percutaneous sutures can be placed through the ante-
rior rectus sheath or through the obliques/transversus
abdominis complex, which risks entrapping intercostal
nerves in the sutures or even devascularizing segments of
the muscle. Another alternative, which is the technique
evaluated in this study, is the use of self-adhering mesh.

ProGrip (Covidien, Dublin, Ireland) is a semire-
sorbable self-adhering mesh, consisting of a permanent
monofilament macroporous polyester mesh, with re-
sorbable microgrips made of polylactic acid. The micro-
grips provide secure mesh fixation and distribute the
tension along the entire surface area of the mesh, allow-
ing strong purchase of the mesh against the tissue.'” The
strength of the mesh purchase against tissues has been
found to be superior to laparoscopic staples and fibrin
glue at 5 days and 2 months, respectively."! The mesh
also has been found to achieve good tissue incorpora-
tion.'

Self-adhering mesh has been used extensively in in-
guinal hernia repair where its ability to be inset without
sutures constitutes a particularly attractive feature'? as
the use of sutures in inguinal hernia repairs has raised
concern for nerve entrapment and chronic groin pain
postoperatively.”!'* The use of self-adhering mesh in in-
guinal hernia repair has been found in some studies to
result in lower levels of acute pain in the early postop-
erative period,'’” leading to faster return to normal ac-
tivity,'® although other studies failed to demonstrate a
reduction in chronic groin pain.'”? Self-adhering mesh
has also been found to provide a durable repair in in-
guinal hernias, providing equivalent hernia recurrence
rates to sutured polypropylene mesh. Birk et al** per-
formed inguinal hernia repairs using ProGrip via the
laparoscopic transabdominal preperitoneal approach
and found a 1.9% recurrence at 22.8 months. Other au-
thors did not observe any recurrences.'” The equivalent
durability between ProGrip and sutured polypropylene
mesh in inguinal hernia repairs has been confirmed by
multiple randomized controlled trials'”** and meta-
analyses.'52!

Although the use of self-adhering mesh in inguinal
hernia repair has been very well described and studied,
studies on its use in ventral hernia repair are limited.
Verhelst et al®® described their outcomes with retrorec-
tus placement of ProGrip mesh. They did not observe
any hernia recurrences although their average follow-
up duration was only 12 weeks. In addition, there was
no comparison group, and postoperative pain was not
evaluated.

Our purposes with this study were to describe our pilot
experience with the use of self-adhering, sutureless mesh
in ventral hernia repair and to compare our short- and
long-term outcomes with the use of this mesh with our
outcomes with the use of transfascially sutured mesh.
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After institutional review board approval, a retrospec-
tive review of 26 consecutive patients who underwent
elective ventral hernia repair with mesh placement in the
retrorectus plane with primary musculofascial reapproxi-
mation with at least 12-month follow-up was performed.
This included patients who underwent placement of su-
tureless, self-adhering mesh and patients who underwent
placement of synthetic or biologic mesh fixated using
transfascial sutures. All patients underwent the proce-
dure by the same surgeon (J.E.J.) at an academic medical
center. Preoperative patient and hernia characteristics,
intraoperative details, and postoperative complications
were collected. The patients were risk stratified using the
Kanters grade, a validated grading system that predicts
the risk of SSOs (Table 1).%

The average daily amount of narcotic analgesics re-
quired postoperatively by each patient while in the hos-
pital was calculated and converted to milligrams of oral
morphine equivalents. SSOs were measured at 30 days
postoperatively, consisting of hematoma, seroma, infec-
tion, dehiscence, mesh exposure/extrusion, and entero-
cutaneous fistula. Postoperative hernia recurrence and
bulge were detected either clinically or using computer
tomography at least 12 months postoperatively. Statisti-
cal analyses included ¢ test analysis and Fisher’s exact
test. Multivariate logistic regression was used to deter-
mine the predictors of lower narcotic requirement, us-
ing the following variables: use of self-adhering mesh,
narrow hernia width, epidural catheter, multimodal an-
algesia, and no previous narcotic usage. Statistical analy-
ses were performed using Minitab 17 (Minitab Inc.,
State College, Penn.).

Preoperative Patient Selection and Surgical Technique

In all patients, the operation began with an explor-
atory laparotomy including lysis of adhesions. The retro-
rectus plane was then developed: the rectus muscles on
either side were palpated, noting that they were often
quite lateralized. Manual palpation was used to identify
the medial edge of each rectus muscle, and a small inci-
sion was made along the medial rectus reflection, which
was continued superiorly and inferiorly. The rectus mus-
cle and the retrorectus fat were then carefully dissected
off the posterior rectus sheath, starting cranially and me-
dially and heading caudally and laterally. Special caution
was exercised caudal to the arcuate line, maintaining the
continuity of the posterior sheath. In addition, caution
was exercised not to injure the deep inferior epigastric
artery or its paired venae comitantes, given their primary
axial blood supply to the rectus muscles. The retrorec-
tus plane was developed laterally to the semilunar line,
preserving the segmental motor nerves to the rectus mus-
cles. Once the retrorectus planes were developed on both
sides, they were joined across the midline cranially and
caudally to create a contiguous space to receive the mesh.

The ability to close the posterior rectus sheath was then
assessed. Two Kocher or Allis clamps were placed on the
medial edge of the posterior rectus sheath on each side,
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Table 1. Kanters Grading System?'

Predicted Risk

Kanters of Surgical-site
Grade Definition Occurrences, %
1 Low risk of complications. No 14

history of wound infection
2 Smoker, obese, COPD, DM, his- 27

tory of wound infection
3 Clean-contaminated, contami- 46

nated, or dirty wound

COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus.

and an attempt was made to reapproximate the 2 sides in
the midline. If there was undue tension at this point, uni-
lateral or bilateral minimally invasive anterior component
separation was performed, similar to description by Butler
and Campbell,” with minimal skin undermining. Alter-
natively, unilateral or bilateral posterior component sepa-
ration was performed, similar to description by Novitsky
et al,® depending on the patient. The choice of whether
to perform anterior or posterior component separation
depended on several factors: in patients with very wide de-
fects, in whom additional excursion of both the anterior
and posterior sheaths is needed, and in those with pre-
existing skin undermining (caused by the hernia sac), in
whom anterior component separation would not require
significant additional undermining, anterior component
separation was performed. In contrast, in patients with
moderately sized defects in whom additional excursion is
needed in the posterior rectus sheath, but not the anterior
rectus sheath, and in those with no preexisting skin under-
mining, posterior components separation was performed.
Anterior component separation and posterior component
separation were never combined in the same patient. The
posterior sheath was then primarily reapproximated using
1 unidirectional or 2 bidirectional running #0-looped poly-
glyconate sutures.

Before adopting self-adhering mesh, we used a vari-
ety of synthetic and biologic meshes in the retrorectus
plane. Uncoated macroporous synthetic mesh was only
used in patients in whom the posterior rectus sheath
could be fully reapproximated. Retrorectus mesh was
fixated via multiple transfascial sutures. In most cases,
8 transfascial sutures were used. Using a #l-polygly-
conate suture, U-stitches were placed in the mesh about
1 cm from its edge at the 12, 3, 6, and 9 o’clock positions,
and then 4 additional sutures were placed to bisect the
quadrants. Those sutures were then passed through the
abdominal wall lateral to the semilunar line using a lapa-
roscopic suture passer. The anterior rectus sheath was
then closed using a running #0-looped polyglyconate
suture(s).

After the self-adhering mesh became available to us,
we adopted its use in patients in whom the posterior
rectus sheath could be closed fully. The steps involved
in developing the retrorectus plane and inserting the
self-adhering mesh are shown in Video 1 (See video,
Supplemental Digital Content 1, which displays the
development of the retrorectus plane and insertion of
the self-adhering mesh. This video is available in the

“related videos” section of the full-text article on PRS-
GlobalOpen.com or available at http://links.lww.com/
PRSGO/A302). The mesh was immersed for at least 5
minutes in triple antibiotic solution, consisting of 1g
of cefazolin, 80 mg of gentamicin, and 50,000 units of
bacitracin in 500 mL of normal saline, as described by
Adams et al.** Although the mesh was immersed in anti-
biotic solution, hemostasis was ensured in the retrorec-
tus plane. Povidone iodine was used to reprep the skin,
and triple antibiotic irrigation was used. The surgeon
then donned new talc-free gloves, and only 1 surgeon
touched the mesh. This “no-touch” technique was used,
whereas the contact of the mesh with any other objects
was minimized.*® This was especially true of laparotomy
sponges and towels as the microgrips on the mesh tend
to adhere to fabric and cause cotton threads to be em-
bedded in the mesh. Four Richardson retractors were
used to retract the skin and rectus muscles laterally. The
mesh was held above the abdomen, with the microgrips
toward the closed posterior rectus sheath. It was folded
in half along its long axis, and the fold was placed in
the midline against the posterior rectus sheath repair.
The mesh was then carefully unfolded laterally, avoiding
and/or minimizing skin contact, and any adherence to
the underside of the rectus muscle. This was especially
important inferiorly where the microgrips should be
not be allowed to adhere to the deep inferior epigastric
pedicle. Any mesh edges extending beyond the retrorec-
tus space were trimmed to ensure elimination of redun-
dancy and to be sure that the mesh lay completely flat. A
15-French drain was then placed in the retrorectus space
over the mesh.

The anterior rectus sheath was then closed using run-
ning #0-looped polyglyconate suture(s). Any tenuous or
undermined skin near the midline was excised. One or 2
19-French drains were placed in the subcutaneous space,
and multiple progressive tension sutures were placed to
advance the skin flaps toward the midline and obliterate
any dead space.”® Meticulous layered closure of the skin
was performed.

‘B Video

Video Graphic 1. See video, Supplemental Digital Content 1, which
displays the development of the retrorectus plane and insertion of
the self-adhering mesh. This video is available in the “related videos”
section of the full-text article on PRSGlobalOpen.com or available at
http://links.lww.com/PRSGO/A302.
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Twenty-six patients underwent elective abdominal
wall reconstruction with synthetic retrorectus mesh
with primary musculofascial midline reapproximation
between December 2013 and December 2015. This in-
cluded 14 patients who received self-adhering mesh and
12 patients who received transfascially sutured mesh. All
patients had follow-up greater than 12 months, with an
average follow-up of 600 days (612 days for self-adhering
mesh and 587 days for transfascially sutured mesh). All
other patients who did not receive retrorectus mesh with
midline fascial reapproximation were excluded.

Table 2 shows the baseline characteristics of the pa-
tients in the 2 groups. In the 14 patients who received self-
adhering mesh, 3 were classified as Kanters grade 1 and 11
as Kanters grade 2. The average hernia width was 7.5cm
(range, 2.1-14.9 cm). Two patients (14.3%) were on pre-
operative narcotics for chronic pain. Primary fascial re-
approximation was achieved in all patients. Eight of the
patients required minimally invasive anterior component
separation. Postoperatively, 6 of these patients (44.4%)
received multimodal analgesia as part of an enhanced
recovery pathway, which included scheduled acetamino-
phen, celecoxib, and/or gabapentin.

In the 12 patients who received mesh with transfascial
suture fixation, 4 were classified as Kanters grade 1 and 8
as Kanters grade 2. One patient (8.3%; P= 0.6 compared
with self-adhering mesh) was on preoperative narcotics for
chronic pain. Eight patients received uncoated midweight
polypropylene mesh, and 4 received noncrosslinked por-
cine acellular dermal matrix. The average hernia width
was 7.9cm (range, 4.1-14.2cm; P = 1.0 compared with
self-adhering mesh). Primary fascial reapproximation
was achieved in all patients. Five of the patients required
minimally invasive anterior component separation, and
1 patient required posterior component separation. Post-
operatively, 7 of these patients (58.3%; P= 0.7 compared
with self-adhering mesh) received multimodal analgesia
as part of an enhanced recovery pathway.

Table 3 shows the outcomes of the patients in the
2 groups. The rate of SSOs in patients who received self-ad-
hering mesh was 14.3%, which was not statistically different
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from those who received transfascially sutured mesh (8.3%;
P=1.0). The 2 SSOs in the self-adhering mesh group were
both episodes of cellulitis that resolved with oral antibiot-
ics. One occurred on postoperative day 16 and required
clindamycin for 7 days. The second one occurred on post-
operative day 3 and required treatment with linezolid for
25 days. The only SSO in the conventional mesh group was
delayed wound healing along the incision, which healed
with local wound care.

The average length of hospital stay was also similar be-
tween the 2 groups (5.6 vs 5 days; P = 0.6). Patients who
received self-adhering mesh required 50% less narcotics
in the hospital than patients who received transfascially
sutured mesh (66.5mg of oral morphine equivalents per
day vs 133.1mg of oral morphine equivalents per day;
P=0.04).

No hernia recurrences or bulges occurred in either
group. No patients have developed chronic pain in their
abdominal wall. No mesh required explantation in either
group.

One potential confounder is the fact that more pa-
tients in the self-adhering mesh group received an epidural
catheter (28.6% vs 8.3%; P = 0.3). To control for the dif-
ferences in the proportion of patients who received an
epidural catheter, 2 additional analyses were performed.
In the first analysis, multivariate logistic regression of all
potential predictors of narcotic requirement postopera-
tively showed that the only predictor of lower narcotic re-
quirement was the use of self-adhering mesh (P = 0.04;
Table 4). In the second analysis, univariate analysis was
performed on all patients, except those who received an
epidural catheter. The outcomes in these patients are
shown in Table 5. Outcomes were similar between the
2 groups, except that patients who received self-adhering
mesh required 46.4% less narcotics than patients who
received transfascially sutured mesh (66.6 vs 124.3mg;
P=0.05).

Multiple studies have shown that the highly vascular
retrorectus plane offers significant advantages for mesh

Table 2. Baseline Characteristics of Patients Who Underwent Retrorectus Mesh Placement

Standard Mesh Self-adhering
with Transfascial Sutures Mesh P
Patients 12 14
Patient characteristics, %
Female 66.7 35.7 0.2
Kanters grade 1 33.3 21.4 1
Kanters grade 2 66.7 78.6 1
Kanters grade 3 0 0 1
Median number of previous hernia repairs 1 1 1
Hernia and operative characteristics
Hernia width, cm 7.9 7.5 1
Closure of the posterior rectus sheath 100% 100% 1
Closure of the anterior rectus sheath 100% 100% 1
Anterior components separation 41.7% 57.1% 1
Posterior components separation 8.3% 0% 0.6
Synthetic mesh 66.7% 100% 0.03
Postoperative characteristics
Enhanced recovery pathway 58.3% 42.9% 0.7
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Table 3. Outcomes in Patients Who Underwent Retrorectus
Mesh Placement

Transfascially  Self-adhering
Sutured Mesh mesh P
Patients 12 14
Length of stay (d) 5 5.6 0.6
Narcotic use in hospital 133.1 66.5 0.04
(mg oral morphine
equivalents/24h)
Follow-up, d (range) 587 (370-964) 612 (427-886) 0.8
Surgical-site occur- 8.3 14.3 1
rences, %
Cellulitis 0 14.3 0.5
Wound healing 8.3 0 0.5
problem
Fistula 0 0 —
Hematoma 0 0 —
Seroma 0 0 —
Mesh exposure 0 0 —
Hernia recurrence 0 0 —
Bulge 0 0 —

Table 4. Multivariate Logistic Regression of the Predictors
of Lower Narcotic Requirement

Predictor P

Use of self-adhering mesh 0.02
Narrower hernia 0.4
Use of epidural catheter 0.2

Use of multimodal analgesia 0.1
No history of chronic narcotic usage 0.5

Table 5. Outcomes Excluding Patients Who Received an
Epidural Catheter

Transfascially Self-adhering

Sutured Mesh Mesh P
Patients 11 10
Length of stay, d 4.9 5.6 0.8
Narcotic use in hospital (mg 124.3 66.6 0.05
oral morphine equiva-
lents/24 hr)
Follow-up, d (range) 604 674 0.7
(870-964) (441-886)
Surgical-site occurrences, % 9.1 0 1
Cellulitis 0 0 —
Wound healing problem 9.1 0 1
Fistula 0 0 —
Hematoma 0 0 —
Seroma 0 0 —
Mesh exposure 0 0 —
Hernia recurrence 0 0 —
Bulge 0 0 —

placement. However, there is little agreement regarding
how much fixation is required for mesh in the retrorec-
tus plane. Some authors perform minimal or no mesh
fixation,” relying instead on the apposition of the mesh
against the posterior rectus sheath and the rectus muscle
to prevent mesh migration. Other authors place numer-
ous sutures to fixate the mesh to the fascia,” using the
mesh to offload tension off the fascia. It is unclear which
approach is superior. Our main purpose in using some
type of fixation is to obtain close apposition between
the mesh and the fascia, avoiding wrinkles and folds in

the mesh that may impair incorporation, and to provide
support to the posterior rectus sheath postoperatively as
intraabdominal pressure increases (which unsutured tra-
ditional mesh would not be able to do).

In the past, we have used mesh with transfascial suture
fixation. Theoretical risks of transfascial sutures are inter-
costal nerve entrapment and acute and chronic pain. The
self-adhering mesh offers advantages in that regard, namely
the lack of need for suture mesh fixation. We found that pa-
tients who received sutureless self-adhering mesh required
significantly lower doses of narcotics postoperatively than
those who received transfascially sutured mesh. Patients in
the 2 groups had similar rates of preoperative narcotics for
chronic pain and postoperative multimodal analgesia. The
difference in postoperative narcotic requirement persisted
when controlling for the presence of an epidural catheter.
Our findings mirror the body of literature on the use of self-
adhering mesh in inguinal hernia repair where this mesh
has been shown to result in less acute pain,'™'® without a
clear effect on chronic pain.'™ The reduction in acute pain
is very important in ensuring patient satisfaction and limit-
ing patient suffering.* Pain management is also a tracked
outcome on the Hospital Consumer Assessment of Health-
care Providers and Systems scores on which value-based pur-
chasing is based,” so there is not only patient benefit but
also hospital system benefit from improving pain control.
Furthermore, uncontrolled acute pain is believed to in-
crease susceptibility to surgical-site infections,* particularly
troubling complications in patients undergoing abdomi-
nal wall reconstruction. Patients with more acute pain also
tend to require higher doses of narcotics. Adverse effects of
postoperative narcotics are dose dependent” and include
constipation, nausea, and confusion. To reduce pain and
narcotic requirements in abdominal wall reconstruction,
authors have recommended strategies such as instituting
multimodal analgesia with nonopioid medications,” per-
forming a transversus abdominis plane block* and consid-
ering a neuraxial catheter.* We found that patients who
received sutureless self-adhering mesh required signifi-
cantly lower doses of opioids postoperatively compared with
patients who received transfascially sutured mesh, with no
deterioration in reconstructive outcomes.

Disadvantages of self-adhering polyester mesh include
the fact that it can be applied only to a subset of patients,
namely those without current abdominal wall infection or
contamination,* who have an intact posterior rectus sheath.
Another disadvantage of self-adhering mesh is the fact that it
is not placed under significant tension using sutures, butit is
simply laid on top of the repaired posterior rectus sheath al-
beit with multiple points of adherence/fixation. The mesh,
therefore, does not theoretically take as much tension off
the healing fascial repair in the early postoperative period. It
is unclear what role significant tension offloading with mesh
plays in the early postoperative period. Does mesh need to
be placed under significant tension to offload tension off
the fascia and prevent early recurrence? Or is the function
of mesh simply to incorporate and provide long-term rein-
forcement for the fascia? The answer is currently unclear.
Self-adhering mesh has been shown to have superior grip-
ping strength to both laparoscopic staples and fibrin glue
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over the short and medium terms." It has also been shown
to incorporate well over the long term,'” thus acting as a du-
rable reinforcement to the fascia.

Our study has several limitations. First, our study is ret-
rospective in nature. Second, the patients were not ran-
domized to 1 mesh type versus the other. Third, although
we were able to demonstrate a reduction in narcotic an-
algesic requirements in the hospital with the use of self-
adhering mesh, we did not evaluate patient perception of
their acute pain using validated instruments. Because our
electronic medical record system only records total surgi-
cal time, we could not measure the lengths of the general
surgery and plastic surgery portions of the procedures sep-
arately. We were, thus, unable to determine whether the
use of self-adhering mesh decreased operative time for the
reconstructive portion. Lastly, we had a limited number of
patients in each group in our pilot study although there
was no dropout and all patients were followed up for over
12 months. Despite the small patient numbers, we were
able to demonstrate a statistically significant reduction in
narcotic requirements with the use of self-adhering mesh.

This is the first study evaluating the short-term and
long-term outcomes of incisional ventral hernia repair
using self-adhering mesh. Our results show favorable out-
comes, with low rates of SSOs and hernia recurrence. We
also demonstrated lower narcotic needs in patients who
received self-adhering mesh compared with patients who
received transfascially sutured mesh. No patients devel-
oped chronic abdominal wall pain after hernia repair in
either group. Future studies will focus on elucidating the
exact role that mesh plays when placed in the retrorectus
plane: acute tension-offloading device or chronic rein-
forcement.
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