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Abstract

Purpose In this retrospective, non-randomized study, we compared the quality of life (QOL) of patients who underwent
laparoscopic ventral and incisional hernia repair (LVIHR) with fascial defect closure or non-defect closure and examined
the factors associated with the QOL after LVIHR.

Methods Between February 2013 and 2016, we conducted a single-center, follow-up study of 33 consecutive midline hernia
patients who underwent LVIHR. Overall, 14 cases underwent intraperitoneal onlay mesh repair (IPOM), and 19 underwent
IPOM with fascial defect closure (IPOM-plus). Patients were interviewed using the 36-item Short Form Health Survey (SF-
36) to assess their pre- and postoperative QOL (at 1, 3, 6, and 12 months after surgery). The QOL, as assessed by the SF-36,
was compared before and at 1 year after surgery, and the risk factors associated with the QOL were examined.

Results Overall, scores for 5 of the 8 domains and 1 of the 3 components of SF-36 had improved by 1 year after surgery
compared with before surgery. The scores for the SF-36 domains and components at 1 year post-surgery were comparable
in patients undergoing IPOM or IPOM-plus. Obesity, operative time, hernia size, and mesh size were factors correlated

with the QOL.

Conclusions LVIHR improved the QOL, regardless of defect closure.
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Introduction

Laparoscopic surgery for ventral and incisional hernia repair
(LVIHR) has been extensively used since it was first reported
by Leblanc in 1993 [1]. The two most popular approaches
to LVIHR are intraperitoneal onlay mesh repair (IPOM) and
IPOM with fascial defect closure (IPOM-plus).

Improving the quality of life (QOL) of patients after
LVIHR is crucial because ventral and incisional hernias can
be primary or secondary benign disease. [IPOM-plus appears
to produce a more favorable surgical outcome than [IPOM in
terms of complications [2]. However, the QOL after [POM
and IPOM-plus remains unclear.

In this study, we assessed the QOL of patients who
underwent LVIHR with IPOM or IPOM-plus using a uni-
versal questionnaire: the 36-item Short Form Health Survey
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(SF-36). We also examined factors associated with the QOL
after surgery.

Methods
Patients

In this retrospective, non-randomized, single-center follow-
up study, 33 consecutive patients with midline incisional
hernia (maximum width, 10 cm) who underwent LVIHR
with IPOM or IPOM-plus between February 2013 and 2016
were included.

For all patients in this study, indications for surgery
included symptoms that reduced the QOL in daily life, such
as pain, abdominal discomfort, and constipation. There
were no cases of emergency surgery, such as for intestinal
obstruction or peritonitis.

Overall, 14 patients underwent IPOM between Febru-
ary 2013 and July 2015, whereas 19 underwent IPOM-plus
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between August 2015 and February 2016. All surgeries were
performed by the same surgeon at a single institution.

Questionnaire

Using SF-36, patients were interviewed to assess their
health-related QOL pre- and post-operation (at 1, 3, 6, and
12 months). SF-36 includes the following eight domains:
Physical Functioning (PF), Role-Physical (RP), Bodily Pain
(BP), General Health Perception (GH), Vitality (VT), Social
Functioning (SF), Role-Emotional (RE), and Mental Health
(MH). The mean score of each SF-36 domain is defined as
50.0 in healthy Japanese individuals [3, 4]. Higher scores
represent a better function/outcome. One summary score of
SF-36 (role-social component score [RCS]) is used in Japan,
in addition to two original summary scores (physical compo-
nent score [PCS] and mental component score [MCS]) [4].
The QOL, as assessed by the SF-36 pre- and post-operation
(at 1, 3, 6, and 12 months), was compared between patients
who underwent LVIHR with [POM and IPOM-plus.

Follow-up

All patients were scheduled for an outpatient follow-up visit
at our institution at 1, 3, 6, and 12 months after surgery
to assess morbidity and predefined surgical and medical
complications. The patients underwent ultrasonography or
computed tomography to examine abdominal wall compli-
cations, particularly seroma formation and mesh bulging.

Risk factors

Risk factors, including obesity (body mass index
[BMI] > 25 kg/m?), chronic occlusive pulmonary disease
(COPD), immunosuppressed state in patients receiving ster-
oid medications or those suffering from collagen disease,
diabetes mellitus (DM), walking difficulty (because of knee
pain, backache, or cardiopulmonary dysfunction), operative
time, hernia size, mesh size, seroma formation, and SF-36
scores before and at 1 year after surgery, were analyzed.
Seroma formation assessed at 1, 3, 6, and 12 months after
surgery was compared between patients who underwent
LVIHR with IPOM and IPOM-plus.

Complications

Complications after LVIHR, such as recurrence, mesh bulg-
ing, chronic pain, and seroma formation, were recorded. The
Clavien—Dindo classification of each surgical complication
was evaluated. Patients were classified as having chronic
pain when they experienced continuous pain for 3 months or
longer, and seroma formation was defined as seroma requir-
ing aspiration.

Surgery

LVIHR was performed as stated in this section. Under general
epidural anesthesia, the entry point of the first 5-mm trocar
was defined as Palmer’s point. Twelve- and 5-mm trocars were
then inserted at the left lateral side of the abdomen. Of note,
1 or 2 additional 5-mm trocars were allowed to be inserted as
necessary. After trocar insertion, adhesiolysis was performed
to reveal the hernial defect. The intracorporeal measurement
of the defect size was performed using low-pneumo pres-
sure, and the defect location was carefully marked on the
outside of the skin using a 23-gauge needle. Notably, these
marks are extremely important, as when these are not pre-
cise, the location of mesh fixation is not precise, leading to
the misalignment of the defect and mesh. After measuring
the defect size, a mesh was prepared using a 5-cm overlap
of the defect. IPOM-plus was used to close the defect using
a reverse U-shaped 2-cm seam on each side of the defect [5,
6]. Before inserting the mesh into the abdomen, the mesh was
stitched with 2—4 threads at the center line to hitch and then
rolled and inserted through the 12-mm trocar. After enrolling
the mesh in the abdomen, an intraperitoneal hitch stitch was
made using sutures but not tightened. Note that when the mesh
is at the exact location, the edge of the mesh can be circularly
tacked at 1.5-2.0 cm around the defect using absorbable tacks
(AbsorbaTack; Medtronic, MN USA, or SorbaFix; BARD,
RI, USA). The 2—4 threads were then tightened to hitch the
mesh. Finally, the muscle fascia and skin were tightened using
a 12-mm trocar.

Statistical analyses

A retrospective chart review was performed to evaluate all
data. The SPSS Statistics software program, version 23 (IBM
SPSS, Tokyo, Japan), was used for all analyses. Fisher’s exact
test was used to compare demographics of patients. The
SF-36 scores and seroma formation of patients undergoing
LVIHR with IPOM or IPOM-plus before and after surgery
were assessed using a paired ¢ test and ¢ test, respectively. The
association of the QOL with risk factors was assessed using
Pearson’s correlation coefficients.

Ethics
The institutional review board approved the study, and writ-

ten informed consent was obtained from each patient for the
publication of this article.
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Results

A total of 33 patients were included in this study (14 in
IPOM and 19 in IPOM-plus). More patients underwent
LVIHR with IPOM-plus than with IPOM. Furthermore,
patients who underwent LVIHR with IPOM more fre-
quently showed a BMI > 25 kg/m?, COPD, and DM than
those who underwent LVIHR with IPOM-plus. The opera-
tive time was shorter using IPOM than using IPOM-plus.
The sex, age, immunosuppressed state, walking difficulty,
hernia size, and mesh size were not significantly different
between the two groups (Table 1).

No recurrence of complications occurred after surgery.
Seroma formation was observed following LVIHR with
IPOM, while chronic pain was observed following LVIHR
with IPOM-plus. In all patients, the scores for 5 (PF, RP,
GH, SF, and RE) of the 8 domains and 1 (RS) of the 3
components of SF-36 significantly improved at 1 year
after LVIHR, while scores for the remaining domains and
components declined (Table 2). At 1 year after LVIHR, no
significant differences were observed in the SF-36 scores
between IPOM and IPOM-plus (Fig. 1). Seromas disap-
peared faster in [IPOM-plus than in [IPOM (mean duration
2.9+2.1 vs. 4.3 +2.2 months; P=0.04). The hernia size
was correlated with scores for the PF, RP, GH, SF, and RE
domains of SF-36 before and 1 year after surgery; opera-
tive time correlated with scores for the PF; and mesh size
correlated with scores for the SF, RE, RCS; obesity was
correlated with MCS and RCS (Table 3). Defect closure
and seroma formation did not affect the SF-36 scores.

No serious complications were detected in any cases.
One patient in the IPOM group developed chronic pain of
Clavien—Dindo Grade II, and one patient in the IPOM-plus

Table 2 SF-36 score before and 1 year after surgery

SF-36 Before surgery 1 year after surgery P value
PF 35.86+20.78 39.47+17.42 0.050°
RP 34.27+15.87 40.62+13.48 0.019°
BP 43.72+11.57 46.21+10.86 0.321
GH 41.36 +8.91 46.24+8.33 0.001?
VT 45.55+11.46 48.08+9.47 0.193
SF 41.79+14.83 49.01+13.09 0.004%
RE 37.40+15.72 44.21+12.84 0.007*
MH 47.10+12.37 49.44+9.79 0.212
PCS 37.01+14.12 39.42+13.11 0.086
MCS 51.39+9.46 52.58+8.16 0.462
RCS 39.02+16.67 46.16+13.01 0.009°

Data are presented as mean values and standard deviations

PF physical functioning, RP role-physical, BP bodily pain, GH gen-
eral health perception, VT vitality, SF social functioning, RE role-
emotional, MH mental health, PCS Physical Component Summary,
MCS Mental Component Summary, RCS Role-Social Component
Summary, SF-36 36-item Short Form Health Survey

2Paired f test

group exhibited seroma formation of Clavien—Dindo
Grade L.

Discussion

Laparoscopic surgery for ventral and incisional hernia
is a widely used technique [1]. LVIHR is associated with
reduced complication and recurrence rates and an improved
QOL compared with open ventral and incisional hernia
repair [7]. In addition, IPOM-plus is frequently used in
ventral and incisional hernia repair [5, 6, 8]. Most surgeons

Table 1 Patient demographics

IPOM (n=14) IPOM-plus (n=19) P value
Sex (male/female) 5/9 4/15 0.442
Age (years) 68.5 (39-79)* 73.0 (38-89)* 0.190
Obesity 11 (78.6) 8 (42.1) 0.040°
COPD 8(57.1) 2 (10.5) 0.006°
DM 9 (64.3) 2 (10.5) 0.002°
Immunosuppressed state 0(0) 1(5.3) 0.576
Walking difficulty 3(21.4) 8 (42.1) 0.193
Operative time (min) 157.9 (119-224)* 202.3 (99-414)* 0.049°
Hernia size (cm?) 33.07 (6.28-80.1)* 47.21 (2.36-157.1)* 0.262
Mesh size (cm?) 192.17 (107.2-314.2)* 226.07 (63.6-471.2)* 0.326

Values in parentheses are percentages

IPOM intraperitoneal onlay mesh repair, IPOM-plus IPOM with fascial defect closure, BMI body mass
index, COPD congenital obstruction pneumonia disease, DM diabetes mellitus, » number

*Median (range)
YFisher’s exact test
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Fig. 1 No significant differences were noted in the SF-36 domain and
component scores before and at 1 year after LVIHR with IPOM and
IPOM-plus. SF-36 36-item Short Form Health Survey, LVIHR lapa-
roscopic ventral and incisional hernia repair, /POM intraperitoneal
onlay mesh repair, IPOM-plus IPOM with fascial defect closure, PF

PreOpe 1M 3M 6M 12M

physical functioning, RP role-physical, BP bodily pain, GH general
health perception, VT vitality, SF' social functioning, RE role-emo-
tional, MH mental health, PCS Physical Component Summary, MCS
Mental Component Summary, RCS Role-Social Component Sum-
mary, PreOpe pre-operation, M months

Table 3 Pearson’s correlation coefficients to determine factors associated with the QOL

SF-36 IPOM-plus Obesity COPD Immu DM WD Op time Hernia size Mesh size Seroma
PF -0.117 0.172 0.136 0.112 0.031 0.051 —0.324% —0.411%* - 0.267 -0.133
RP —0.081 0.084 0.216 0.252 0.200 -0.132 -0.118 —0.341%* -0.216 -0.174
BP 0.032 —0.198 0.059 0.262 0.092 0.262 0.120 0.008 -0.121 —0.146
GH 0.131 -0.222 0.049 0.066 -0.048 0.147 0.055 —0.360%* —0.287 -0.097
VT —0.115 -0.275 0.282 —0.038 0.178 0.278 0.124 -0.036 -0.029 -0.036
SF 0.047 0.057 0.123 0.145 0.034 0.053 —0.289 —0.425%* —0.301* 0.030
RE 0.017 0.185 0.047 0.184 0.113 -0.173 -0.106 —0.301* —0.302%* —0.240
MH -0.036 -0.126 0.219 0.196 0.115 —0.105 0.089 —0.055 -0.139 -0.078
PCS —0.039 -0.039 0.090 0.149 0.000 0.169 —-0.077 -0.272 -0.137 —0.094
MCS 0.045 —0.470%* 0.125 0.019 0.020 0.196 0.181 0.179 0.006 0.057
RCS -0.052 0.309* 0.145 0.241 0.216 -0277 -0.188 —0.358%* —0.329% -0.174

QOL quality of life, PF physical functioning, RP role-physical, BP bodily pain, GH general health perception, VT vitality, SF social functioning,
RE role-emotional, MH mental health, PCS Physical Component Summary, MCS Mental Component Summary, RCS Role-Social Component
Summary, Immu immunosuppressed, Op time operation time, WD walking difficulty

P values for the correlation: *P <0.05, **P <0.001
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prefer IPOM-plus to achieve better outcomes and avoid com-
plications, such as recurrence and mesh bulging; however,
concerns remain regarding postoperative pain. The guide-
lines in the International Endohernia Society (IEHS) recom-
mend that IPOM-plus be performed as Grade C for hernias
of limited size and as Grade D to prevent seroma formation.
The IEHS also stated that the IPOM-plus technique reduces
the recurrence rate compared with classical [IPOM (Level
3); closing hernia defects using IPOM-plus repair minimizes
seroma incidence and prevents bulging, thereby reducing
the patient’s discomfort (Level 4), and defect closure may
lead to chronic pain (Level 4) [9]. The Society of American
Gastrointestinal Endoscopic Surgeons (SAGE) guidelines
states that the closure of hernia defects should be undertaken
at the surgeon’s discretion, as theoretical advantages exist;
however, this has not been conclusively proven by high-
quality comparative studies, and further evidence is needed
(weak recommendation) [10]. The IEHS and SAGE guide-
lines therefore do not strongly recommend closing defects.

Furthermore, these guidelines do not mention whether
the QOL of IPOM-plus is better than that of IPOM. The
QOL after LVIHR might be correlated with not only seroma,
bulging, discomfort, and pain but also with the patient’s con-
dition (obesity, COPD, immunosuppression, DM, and walk-
ing difficulty) and surgical factors (defect closure, operation
time, hernia size, and mesh size). Therefore, it is crucial
to identify any correlations between the QOL and SF-36
(as included pain score), patient and surgical factors, and
seroma formation that might affect the QOL after surgery.

All patients who underwent LVIHR (IPOM or IPOM-
plus) in our hospital showed significantly better outcomes in
five domains and one component of the SF-36 at 1 year after
surgery than before the surgery, and poor outcomes were not
observed in any domain or component (Table 2).

In the present study, scores for the pain domain of SF-36
were not significantly different between IPOM and IPOM-
plus. One patient in the [IPOM-plus group appeared to
experience increased pain due to tension and the use of a
high number of sutures. However, no significant difference
was found between the IPOM and IPOM-plus groups in
terms of acute and chronic pain after surgery [7, 11]. Fur-
thermore, the scores for the RP, BP, and VT domains at
1 month after surgery were lower in the IPOM-plus group
than in the IPOM group (Fig. 1), suggesting that [IPOM-
plus might have a weaker effect on the QOL than IPOM at
1 month after surgery, although the underlying reasons for
this remain unclear. No significant difference was noted in
the SF-36 scores before and at 1, 3, 6, and 12 months after
surgery when the baseline data were aligned and changes
were compared. Serious complications did not occur in any
cases, although one patient in the IPOM group experienced
chronic pain, and one in the IPOM-plus group showed ser-
oma formation.
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Defect closure did not affect the SF-36 scores. The QOL
and complications at 1 year after surgery appeared to be
similar between the [IPOM and IPOM-plus groups. Defect
closure affected the disappearance of seroma. Obesity,
operative time, hernia size, and mesh size were correlated
with the SF-36 scores.

Regardless of the resulting QOL, surgeons tend to prefer
surgeries likely to reduce the occurrence of complications,
such as recurrence. In the present study, the QOL was not
significantly different between the two groups. Therefore,
surgeons may think in the following two ways: first, closure
of the hernia defect is not necessary if the QOL or the com-
plication rate is not affected by closure of the hernia defect.
Second, there is a concept of closing the hernia defect with
emphasis on the reduction of complications caused by clo-
sure of the hernia defect because the result of this study that
does not change the QOL especially for pain. However, this
aspect was not adequately explored in this study.

Limitations associated with this study include its ret-
rospective nature, small sample size, different considera-
tions for IPOM and IPOM-plus, and different backgrounds
between the two groups (Table 1). A randomized con-
trolled study using a large number of patients is warranted
to further validate our findings.

In conclusion, no marked differences in the QOL or
complications at 1 year post-surgery were observed in
patients who underwent LVIHR with and without facial
defect closure. In fact, the pain improved with fascial
defect closure. Seroma disappeared faster with defect clo-
sure than without defect closure, but seroma formation was
not correlated with the QOL. Finally, LVIHR improved the
QOL, regardless of defect closure.
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