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Abstract

Background Inguinal hernia repair is the most common
surgery in the world. Health-related quality of life
(HRQOL) outcomes are arguably the most important ele-
ments of successful repair. This study is aimed to describe
short- and long-term quality of life outcomes in patients
undergoing laparoscopic inguinal hernia repair.

Methods We prospectively followed patients who
underwent totally extraperitoneal laparoscopic inguinal
hernia repair (TEP) as part of an Institutional Review
Board-approved study. HRQOL was measured preopera-
tively, or 3 weeks, 6 months, and 1 year postoperatively
using Short Form 36 Health Survey Version 2 (SF-36v2)
and Carolinas Comfort Scale. Postoperative HRQOL
scores were compared to baseline using paired ¢ tests.
Results Between June 2009 and February 2014, 1,175
patients underwent TEP by four surgeons. Of those, 301
patients with 388 hernias were registered in the database
and followed by a research coordinator. Mean age was
56.4 £ 15.2 years and 93 % were male. Mean body mass
index was 26.1 + 3.7 kg/m®.  Seventy-eight percent
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presented with pain, the majority of which were described
as mild. Hernias were unilateral right-sided in 43 %, left-
sided in 28 %, and bilateral in 29 %. Eighty-five percent
were primary hernias. Average operative time was
43.5 & 17.9 min and there were no intraoperative com-
plications. Urinary retention occurred in 6 %. Visual ana-
log scale at discharge was 1.9 £ 1.7. Analgesics were used
an average of 2.5 £ 3.4 days and return to activities of
daily living and work occurred on postoperative 5.5 + 4.4
and 5.6 + 3.9 days. Recurrence occurred in 2.1 %. Sig-
nificant improvements between baseline and 1 year were
found in role limitations due to physical health
(81.5 £ 25.6 vs. 91.8 = 19.4, p = 0.02), social function-
ing (87.4 £21.3 vs. 929 + 15.3, p = 0.02), and pain
(78.2 £ 19.7 vs. 86.6 = 15.9, p = 0.007).

Conclusions TEP results in significant improvement in
HRQOL including physical health, social functioning, and
pain at 1 year. On average, patients are able to return to
activities of daily living and work within a week.

Keywords Hernia - TEP - Quality of life - Laparoscopic
inguinal hernia repair - Patient-centered outcomes

Inguinal hernia is the most common operation performed in the
world and surgical repair continues to be the definitive treat-
ment [1]. In the United States alone, approximately 700,000
hernia repairs are performed annually [2]. Fortunately, this
high-volume surgery is associated with a low morbidity and
mortality and thus, quality and success of herniorrhaphy is
increasingly being measured by patient-centered outcomes
through quality of life measures in the short and long term.
The majority of studies assessing quality of life after
open repair have shown improvement when compared to
the patients’ reported preoperative state [3—8]. Instruments
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used to measure health-related quality of life vary, though
SF-36® remains one of the most common. Most studies
show improvement in physical and social function, as well
as pain after open repair [7, 9—11].

The first reported laparoscopic repair of an inguinal
hernia was in 1992 [12]. Since then, several studies have
shown that laparoscopic repair, when performed by expe-
rienced surgeons, results in reduced postoperative pain and
morbidity, an earlier recovery, and more rapid return to
work when compared to open repair [13—17]. Some have
gathered SF-36® responses from patients at various time
points after laparoscopic repair but few have been able to
compare long-term data to those of the preoperative period
[10, 14, 18-21]. This study presents quality of life data
measured through the SF-36® instrument, prior to and up to
1 year after laparoscopic total extraperitoneal repair (TEP)
of groin hernias in an ambulatory population.

Materials and methods
Study protocol

Patients aged 18 and over who were examined by the four
participating surgeons at NorthShore University Health-
System were offered participation in the prospective hernia
database through a consent form and explanation by the
surgeon. The database is approved by the Institutional
Review Board and data gathered by a research coordinator.
Self-reported health-related quality of life (HRQOL)
questionnaires were distributed to the patients either in
person or by mail preoperatively, and postoperatively at
3 weeks, 6 months, 1 year, and 2 years. For the purpose of
this study, only patients undergoing laparoscopic totally
extraperitoneal repair of a primary or recurrent, unilateral
or bilateral groin hernia (indirect, direct, or femoral) were
analyzed. Patients who underwent simultaneous repair of
an umbilical or ventral hernia were excluded.

TEP technique

Four surgeons performed TEP and enrolled patients in the
study. All four had experience of at least 100 TEP repairs
prior to enrolling patients. Antibiotics (most often a first-
generation cephalosporin) were administered prior to
incision in all cases. General endotracheal anesthetic was
utilized for all cases and a urinary catheter was placed in
some patients prior to incision. There was slight variation
among the surgeons in terms of technique, however, all
used two 5-mm and one 12-mm ports. The extraperitoneal
space was entered in the infraumbilical region lateral to the
midline on the ipsilateral side of the hernia. Only the
anterior rectus sheath was incised, and the port was placed

posterior to the rectus muscle. If a bilateral repair was
performed, no additional ports were placed. A dissecting
balloon was used in some cases but not all based on sur-
geon preference. Insufflation with carbon dioxide was
limited to 12 mmHg. After creation of the extraperitoneal
working space, the hernia sac was reduced. Two mesh
types were used in this patient cohort and both were used
similarly to cover the entire myopectineal orifice from the
symphysis pubis to the anterior superior iliac spine later-
ally. The majority of mesh was 15 x 10 cm and flat
without an opening or slit for the spermatic cord. On
occasions when the hernia size was large (generally >4 cm
diameter), a 16 x 12 cm mesh with a flap or slit for the
spermatic cord was used. Tacks (absorbable or permanent)
were used in some but not all cases based on surgeon
preference. When used, tacks were placed laterally above
the iliopubic tract, medially on Cooper’s ligament, and
anterior to the rectus muscle. The anterior rectus sheath
was closed with an absorbable suture at the completion of
the case.

Postoperative data collection

HRQOL questionnaires were distributed to the patients
either in person or by mail preoperatively, and postopera-
tively at 3 weeks, 6 months, 1 year, and 2 years. All
patients were asked to return to clinic 3 weeks after the
procedure. A research coordinator assessed postoperative
complications through review of the patients’ electronic
medical record. A recurrence was noted if found on sub-
sequent physical exam or imaging. Patients were also asked
about recurrence through the mailed questionnaires and the
data were cross-referenced with their medical record. Any
inconsistency was further verified by research nurse and
project coordinator.

Health-Related Quality of Life Outcome Measures

Short Form 36 Health Survey Version 2 (SF-36v2)® con-
sists of 36 items that are used to calculate eight subscales:
physical functioning, role physical, bodily pain, general
health perception, vitality, social functioning, role emo-
tional, and mental health. The subscales are transformed
into values ranging from 0 (poor health) to 100 (best
health). The SF-36v2® has been suggested as a core
HRQOL outcome instrument and has been applied fre-
quently in hernia patients [7, 9-11, 14, 18-21].

Carolinas Comfort Scale (CCS)
This metric was purchased and given to patients at all of

the postoperative time points. The instrument was devel-
oped to evaluate and track the quality of life outcome
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particularly for patients undergoing hernia surgery [22].
The CCS scale has been statistically validated against other
well-studied and validated assessment tools and is con-
sidered a valid QOL assessment in hernia patients.

Other data including preoperative, intraoperative, and
postoperative characteristics were also collected through
the patients’ electronic medical record

Statistical analysis

Patient demographics, preoperative, intraoperative, and
postoperative characteristics were summarized as fre-
quency counts with percentages for categorical variables
and means with standard deviations for continuous vari-
ables. HRQOL SF-36v2 and CCS scores were calculated at
each time point and were compared between baselines and
at 3 weeks, 6 months, and 1 year postoperatively using
paired ¢ tests. Multiplicity was adjusted using Bonferroni
correction method. Data were analyzed using SAS 9.3
software (SAS Inc., Cary, NC) and a p value of <0.05 was
considered significant.

Results
Patient preoperative characteristics

Between June 2009 and February 2014, 1,175 adult
patients underwent TEP by one of the four participating
surgeons. Of those, 301 patients with 388 groin hernias
were consented and agreed to participate in our prospective
database. All of the patients participating in this study
underwent elective repair and a surgical resident partici-
pated in the majority of cases. Patient demographics and
preoperative characteristics are shown in Table 1. Mean
age was 56.4 4+ 15.2 years and 93 % were male. Mean
body mass index was 26.1 # 3.7 kg/m®. Seventy-eight
percent presented with pain at baseline, the majority of
which were described as mild. Hernias were unilateral
right-sided in 43 %, left-sided in 28 %, and bilateral in
29 %. Among them, eighty-five percent were primary
hernias (Table 1).

Intraoperative period

A dissecting balloon was used 31 % of the time. The
average operative time was 43.5 £ 17.9 min. A tacker was
used 66 % of the time, 80 % of which were absorbable
tacks. An average of 5.2 £ 3.3 tacks were used for uni-
lateral cases (10.2 £ 3.3 for bilateral) during which tacks
were used. Macroporous polyester mesh (Parietex' ™ ana-
tomical) was used in 65 % of the cases. Macroporous
polypropylene mesh (Physiomesh®) was used 31 % of the

@ Springer

Table 1 Demographics of patients undergoing laparoscopic totally
extraperitoneal groin hernia repair

Number of patients 301
Number of hernias 388
Male gender 93 %
Mean age + SD (years) 564 £ 152
Mean BMI + SD (Kg/M?) 26.1 + 3.7
ASA class (median, range) 2 (1-3)
Smoking status
Never 64 %
Former 28 %
Current 8 %
Hernia location
Left 85
Right 129
Bilateral 87
Hernia type
Direct 129
Indirect 193
Pantaloon 53
Sportsman 2
Femoral 5
Direct/femoral 4
Indirect/femoral 2
Hernia type
Primary 85 %
Recurrent 15 %
Asymptomatic 22 %
Visible bulge present 90 %
Mean VAS =+ SD preoperatively 22+22

BMI body mass index, ASA American Society of Anesthesiologists,
VAS Visual Acuity Score

time. Mesh size was 15 x 10 cm 97 % of the time. The
other 3 % of the time, a 16 x 12 cm polyester mesh with a
slit through which the spermatic cord traversed, was uti-
lized. There were no intraoperative surgical or anesthetic
(i.e., cardiopulmonary) complications. There were no
conversions to open.

Postoperative period

The average length of stay (including time prior to the
operation) was 10.8 £ 22.8 h. Nineteen (6.3 %) patients
returned to the Emergency Department within 24 h of the
procedure. There were 22 (7 %) admissions and seven
(2.3 %) readmissions (Table 2). There were no mortalities.
Early complications occurred in 23 % and are included in
Table 2. There was only one severe complication (scrotal
abscess requiring reoperation and drainage). There were no
mesh-related complications.
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Table 2 Postoperative complications and readmissions in 301
patients after laparoscopic totally extraperitoneal groin hernia repair

Characteristic Number (%)

Readmissions 7(2.3)
Dehydration 1(0.3)
Gastrointestinal bleed 2(0.7)
Hematoma 2 (0.7)
Gastroenteritis 1(0.3)
Scrotal abscess 1(0.3)

Complications 70 (23.2)
Seroma 25 (8.3)
Hematoma 13 (4.3)
Wound infection 8 (2.6)
Urinary retention 24 (8.0)

Narcotic pain medications were stopped on postopera-
tive day 2.5 & 3.4 on average. Of those that returned home
on the day of surgery, 27.4 % of patients did not require
narcotic pain medications after discharge from the hospital.

Patients were asked on which postoperative day they were
able to return to activities of daily living (ADL) including
cleaning, cooking, bathing, and shopping. The mean return to
ADL was 5.5 & 4.4 days and return to work 5.6 + 3.9 days.

There were a total of 133 phone calls by 35.9 % of the
patients in the period between discharge from the hospital
and the patient’s first postoperative clinic visit. The reasons
for calling are shown in Table 3. The majority of the calls
were due to questions regarding care of the wounds as well
as pain followed by urinary and bowel issues.

Recurrences occurred in 2.1 % (8/388) of hernias
repaired. The average number of days from surgery to

Table 3 Reasons for postoperative phone calls after laparoscopic
totally extraperitoneal groin hernia repair in 301 patients

Characteristic Number (%)

Patients calling 108 (35.9)

Total number of calls 133

Reason for call
Wound issues 46 (34.6)
Pain control 22 (16.5)
General questions 16 (12.0)
Urinary issues 13 (9.8)
Bowel issues 12 (9.0)
Groin/testicular swelling 9 (6.8)
Medication questions 6 (4.5)
Fever 3 (2.2
Cough 2 (1.5)
Fatigue 2 (1.5)
Headache 1 (0.8)
Vomiting 1(0.8)

recurrence was 432.4 4+ 264.2 days. A higher recurrence
rate was noted after the switch from polyester to polypro-
pylene mesh (1.0 vs. 5.3 %) resulting in the surgeons
converting back to the use of the polyester mesh at the
midpoint of the data collection period. Of the eight recur-
rences, five were primary hernias and three were recurrent.
All eight recurrences were in males. The number of
recurrences was split evenly between the first and second
half of the study (four in each).

Health-related quality of life

Of the 301, 43.8 % of the patients completed preoperative
SE-36v2® forms. Postoperatively, 56 % of the 301 patients
completed the same SF-36® forms at 3 weeks, 20 % at
6 months, 40 % at 1 year, and 8 % at 2 years. The
6 months, 1 year, and 2 years forms were mailed to the
patients. Due to the relatively low percentage of patients
reaching 2 years, the 2-year data were excluded. Figure 1
depicts the SF-36 data compiled.

Physical functioning

The average preoperative score was 84.0 & 22.4 and there was
no significant change at 3 weeks postoperatively (85.1 £ 21.1,
p = 0.80). 6 months postoperatively, the score was nearly
significantly improved from baseline to 92.8 £ 14.7
(p = 0.05), and this remained relatively unchanged at 1 year
postoperatively (88.0 £ 23.3, p = 0.49).

Role limitations due to physical health

The average preoperative score was 81.5 & 25.6 and this
score decreased slightly, though not significantly, at 3 weeks
postoperatively to 72.9 £ 28.6. This subscale significantly
improved from baseline at 6 monthsand 1 year (92.0 £ 19.7,
p = 0.049 and 91.8 £ 19.4, p = 0.02 respectively).

Role limitations due to emotional problems

The average preoperative score was 90.4 + 17.2 which
remained unchanged at 3 weeks and 6 months after surgery
(91.7 &£ 15.4 and 90.4 & 18.5). At 1 year, there was a
statistically significant improvement in this subscale to
94.1 £ 11.8, p = 0.03.

Energy and fatigue

The average preoperative score was 70.3 + 18.6 which
decreased to 66.3 £ 20.5, though not significantly
(p = 0.11). There were no significant improvements in this
subscale at any point: 6 months 69.6 £+ 18.6, p = 0.14 and
1 year 71.9 £ 19.3, p = 0.93.
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Fig. 1 Quality of life based on
short form (36) after
laparoscopic totally
extraperitoneal groin hernia
repair in 301 patients

* Social functioning

e Pre-Op —— 3 Weeks Post-Op

Physical Functioning
100.00

Role limitations due to *
physical health

Role limitations due to*
emotional problems

Energy/fatigue

Emotional well being

6 Months Post-Op —— 1 Year Post-Op

*p<0.05 (preop versus one year)

Emotional well-being

The mean preoperative score was 79.5 + 14.5 which remained
similar at 3 weeks (79.2 £ 13.6, p = 0.77), 6 months
(809 £ 12.8,p = 0.81),and 1 year (84.1 &+ 11.1,p = 0.12).

Social functioning

This subscale was significantly improved from baseline
(87.4 & 21.3) at 1 year (92.9 £ 15.3, p = 0.02), but not
significantly different at 3 weeks (82.6 £ 22.4, p = 0.29)
or 6 months (95.0 £ 10.1, p = 0.142).

Pain

Pain significantly worsened from baseline (78.2 £ 19.7) at
3 weeks (67.4 £ 23.3, p =0.005), but improved at
6 months (82.9 £ 16.1, p = 0.14), and was significantly
less at 1 year postoperatively (86.6 £ 15.9, p = 0.007).

General health

This subscale was not significantly different from baseline
(77.6 £ 18.6) at any time point: 3 weeks (79.7 + 17.2,
p = 0.74), 6 months (81.0 & 16.4, p = 0.18), and 1 year
(78.2 £ 23.4, p = 0.26).

cCS

Scores are presented in Table 4. There was notable
improvement over time in all subscales. Figure 2 presents
those patients with various levels of symptoms at 1 year
after repair. Less than two percent had moderate or worse
pain and no one reported disabling symptoms.

@ Springer

In order to see whether lighter weight mesh resulted in
improved quality of life scores, CCS was used to compare
various factors. Physiomesh® scored significantly better
than Parietex ™ in terms of total score at 1 year (0.34 vs.
3.85, p = 0.003). Mesh size, age, gender, and the presence
of pain preoperatively did not result in any significant
difference at any postoperative point.

Patients whose surgery utilized a balloon were com-
pared to those that did not have a balloon and there was no
difference in quality of life outcomes both in CCS and SF-
36® subscales. Similar comparisons were performed ana-
lyzing fixation type and again no differences were found.

Discussion

This study demonstrated significant improvements in sev-
eral quality of life parameters after TEP repair of various
types of groin hernias in an ambulatory population. Several
studies have previously reported SF-36® data in patients
after laparoscopic groin hernia repair but are limited in
their retrospective nature and sometimes lack of baseline
data along with long-term (1 year or greater) responses [ 10,
14, 18-21]. Some have suggested that only prospective
studies are useful in assessing quality of life parameters as
patients tend to over or underestimate symptoms when
asked retrospectively which led to the formation of this
study [3].

In addition, the more serious complications and high
recurrence rates in studies published previously may have
reflected the early learning curve as they were not evident
in this series [23]. The majority of complications in this
series were due to urinary retention and seroma/hematoma
formation. Similar rates of seroma formation have been
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Table 4 Carolina Comfort Scores at 3 weeks, 6 months, and 1 year after laparoscopic total extraperitoneal repair of groin hernia

Score 3 Weeks 6 Months 1 Year p value*

Mean £ SD (n) Mean £+ SD (n) Mean =+ SD (n)

Total 85+ 13.0(n=72) 38+ 74 (n=43) 22+ 6.4 (n=68) 0.9
Mesh 14+£40m=73) 1.6 £ 2.9 (n = 44) 0.7 £ 1.6 (n = 69) 0.6

Pain 40£56 (=75 1.3£29 (n=44) 1.0 £ 3.3 (n = 68) 0.9
Movement 31+50Mm=73) 1.0 +£29 (n=44) 0.6 + 3.0 (n = 68) 0.8

* Baseline versus 1 year

100%

0% 1% 1%1 0% 0.4% 0.4% 0% 0% 0%

95%
0,

91% 92% i
90% 2
80% 5
70% Z
60% =
50% 2
40% 2
30% =
20% 2
10% =

1% %
No symptoms Mild but not Mild and
bothersome bothersome

B Sensation of mesh [ Pain

Fig. 2 Carolinas Comfort Scale at 1 year (n = 68)

found in previous studies and may be a difficult compli-
cation to avoid [24]. In terms of urinary retention, there is a
disparity in the literature in range of 1-22 % [25-27]. It is
possible that recall bias may play a role and electronic
medical records may improve the accuracy in future
gathering of this particular data.

The recurrence rate in this cohort is lower than those
previously published and in line with more recent reports.
Admittedly, this study is limited in terms of accurate
recurrence rates given that others have shown that recur-
rences are often missed when self-reported and not for-
mally examined by a specialist [15, 28]. Interestingly, a
switch from polyester (Parietex ™ anatomical) to a slightly
lighter weight mesh (Physiomesh®) was done with hopes to
decrease long-term postoperative pain. Carolina Comfort
Scores™ at 1 year confirmed this to be the case, however,
at the expense of a significantly higher recurrence rate. We

Moderate and/or Severe

daily

Disabling

21 Movement limitations

hypothesize that given our tendency to avoid tacking and
the probable longer tissue in-growth duration with a
Monocryl-laminated mesh, migration played a role in the
significant increase in recurrences (1.0-5.3 %). Participat-
ing surgeons in this study have since converted back to
polyester mesh.

Chronic pain continues to be of concern after hernia
repair. Complaints of persistent pain after open repair range
from 0 to 60 % but do appear to be lower after laparoscopic
approaches [15, 28-31]. The patient cohort was too small
to accurately perform an analysis of predictors, however
others have shown that young age and recurrent hernia
predict chronic pain [32]. In this prospective cohort, the
pain subscale of the SF-36® was significantly improved at
1 year as compared to baseline. Still, however, 13 % of
patients reported a worse pain score at 1 year when com-
pared to baseline. When the more specific CCS instrument

@ Springer



2518

Surg Endosc (2015) 29:2512-2519

was used however, extremely few (<2 %) reported any
bothersome pain at 1 year as illustrated in Fig. 2. We
believe this illustrates the weakness of using an instrument,
such as SF-36%, in a surgical population.

Unfortunately, one of the weaknesses of SF-36® may be
its lack of specificity in regards to specific surgical diseases
and postoperative states. Though specific quality of life
instruments have been developed for hernia repair, such as
the Carolina Comfort ScaleTM, there is still a need for
instruments that can be benchmarked against other diseases
and treatments. Unfortunately, SF-36® was not developed
with the surgical patient in mind. Ideally, an instrument
that is able to assess a surgical patient’s overall health in
addition to a specific life instrument could be used.

Limitations of this study include the fact that the
patients of four different surgeons were included and the
procedure was not standardized among them. Another
limitation is that 301 of 1,175 patients enrolled in our
database over the time period. This was due, in part, to an
imbalance in our volume and number of coordinators in our
research office for a period of a few months in the mid-
portion of our data collection period during which
recruitment and consent for patients, as well as mailings of
follow-up quality of life surveys, were limited to one
coordinator who could not meet the demands. After the
midpoint, two additional coordinators were added and
follow-up and recruitment improved. This did result in
inconsistent survey responses, however, we feel the 301
patients are a representative sample of the eligible patient
population.

In conclusion, laparoscopic total extraperitoneal repair
of groin hernias results in a low recurrence and morbidity
rate, and significant improvement in HRQOL including
physical health, social functioning, and pain at 1 year. Less
than 2 % of patients report bothersome symptoms in the
groin at 1 year.
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