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Abstract

Background When considering an asymptomatic inguinal
hernia, surgeons must weigh the risks of watchful waiting
against the risk of operative complications. Laparoscopy
offers the benefit of reduced postoperative pain, which, for
appropriate surgical candidates, may strengthen the case
for repair. This study compares general and disease-
specific quality of life following totally extraperitoneal
(TEP) laparoscopic inguinal hernia repair (LIHR) of
asymptomatic and symptomatic hernias.

Methods We summarize prospective data from 387
patients who underwent TEP LIHR between 2009 and 2015
by four surgeons at a single institution. Asymptomatic
individuals were identified by pain scores of zero at pre-
operative clinic visits. Validated quality of life (QOL)
measurements were administered preoperatively and at
3 weeks, 6 months, and 1-year postop. Comparisons were
made using Chi-square test, ¢ test, or Mann—Whitney U
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test. Changes over time were assessed using longitudinal
mixed effects models.

Results A cohort of 79 asymptomatic cases were compared
to 308 symptomatic individuals. The asymptomatic cohort
had larger median hernia defects (2.5 vs 2 cm, p < 0.01),
was older (mean 63.0 vs 58.9 years, p = 0.03), included
fewer indirect hernias (57.7 vs 74.9%, p < 0.01), took pain
medication for fewer days (mean 1.2 £ 1.5 vs 2.2 £ 3.0
days, p = 0.02), returned to baseline activities of daily
living earlier (median 3 vs 5 days, p < 0.01), and reported
decreased postoperative pain (p = 0.02). There was no
significant difference in general QOL. There was one
recurrence in the asymptomatic group and were two in the
symptomatic cohort.

Conclusions Asymptomatic individuals undergoing TEP
LIHR reported less postoperative pain, returned to baseline
activities, and discontinued pain medication sooner than
symptomatic patients. These results are encouraging and
may inform patient-centered discussions about asymp-
tomatic hernia repair.

Keywords Totally extraperitoneal - Laparoscopy -
Asymptomatic - Inguinal - Hernia - SOMS - CCS

Symptoms in the presence of inguinal hernia vary widely
from completely asymptomatic to disabling pain [1, 2].
Lifetime risk for developing an inguinal hernia is 27% for
men and 3% for women, and inguinal hernia repair (IHR) is
the most commonly performed operation in the United
States, with an incidence of 28 per 100,000 individuals
[3, 4]. ITHR has a number of well-known early and late
surgical complications. Early complications include uri-
nary retention, hematoma, and surgical site infection.
Among late complications are recurrence, chronic pain,
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numbness, and fertility problems for men [5]. Chronic pain
is generally defined as pain persisting beyond 3 months,
and up to one-third of individuals will report some degree
of chronic discomfort after IHR when asked on anonymous
surveys. This figure drops to 10% when asked in clinic,
with 3% experiencing pain significant enough to interfere
with daily life [6]. Fertility problems can arise from injury
to the spermatic cord in males. Unilateral injury to the vas
deferens occurs in up to 0.3% of adult repairs. Injury of the
testicular artery occurs in up to 0.5% and can lead to tes-
ticular atrophy [7]. As with any surgery, IHR carries a risk
of death. A Danish study on over 26,000 hernia repairs
found mortality rate to be 0.02% for those under 60 years
of age, and 0.48% for those over [8].

The advent of laparoscopy brought new surgical
approaches to IHR, and rigorous analysis comparing
laparoscopic techniques to open has determined that the
laparoscopic approach offers less postoperative pain, faster
return to daily activities, and overall fewer complications
[9, 10]. The laparoscopic repair has also been associated
with less chronic pain than open repair [11]. On the other
hand, the laparoscopic approach is more expensive and
requires longer operative time [9, 10]. Both approaches are
considered acceptable, and The National Institute for
Health and Clinical Excellence recommends that patients
should be educated to the risks and benefits carried by both
techniques prior to surgery [12].

Given the rare but significant operative risks, recom-
mending THR must be approached on a case-by-case basis.
Surgery is generally recommended for individuals experi-
encing symptoms when impact on quality of life seems to
outweigh the small rate of complications. However, the
question becomes more complicated when considering
asymptomatic hernias. In the era of open surgery, a
‘watchful waiting’ approach was considered appropriate
management for asymptomatic hernias. Watchful waiting
carries its own risks; incarcerated and strangulated hernias
are surgical emergencies, with delay being potentially fatal.
While the risk of incarceration is low, at just 0.55% over
4 years, emergent repair is associated with increased
morbidity and mortality, and watchful waiting is associated
with a 1.59 odds-ratio of having emergency hernia surgery
[13, 14]. Additionally, up to 68% of individuals with
asymptomatic hernias eventually develop symptoms and
end up having surgery at an older age [15]. With advancing
technology and decreasing complication rates, the watchful
waiting approach has been called into question, and several
studies have compared watchful waiting to elective repair.
Individual studies have failed to show a significant differ-
ence in chronic pain, and both approaches have been
deemed safe forms of management [16—18]. This study is a
review of an institutional database aimed to examine out-
comes and quality of life (QOL) after laparoscopic inguinal
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hernia repair (LIHR) using totally extraperitoneal (TEP)
technique.

Methods

A prospectively collected database of all patients under-
going hernia repair between 2009 and 2015 was queried for
those who underwent LIHR by TEP technique. Elective
operations on primary, recurrent, unilateral, and bilateral
inguinal hernias were included. Tacks were used for all
cases of mesh fixation. General guidelines for fixation were
direct hernias >2 cm and indirect hernias >6 cm, although
some surgeons in the group use fixation more liberally.
Hernia defect size was estimated intraoperatively using an
open laparoscopic grasper as a reference. The asymp-
tomatic cohort was populated with individuals who orally
reported a pain score of zero to their surgeon at their pre-
operative clinic visit. Patients were asked to complete
quality of life questionnaires preoperatively, and postop-
eratively at 3 weeks, 6 months and 1 year.

Health-related quality of life assessment tools

In total, three comprehensive quality of life instruments,
encompassing both generic and surgery specific elements,
were distributed to patients. The Short Form 36 Health
Survey Version 2 (SF-36) commonly used to assess
patients’ overall health status at any given time, consists of
36 total items divided amongst eight different categories.
Responses are scored on a Likert scale [19]. Value of this
scale in a surgical setting is limited, however, given the
acute changes around the time of surgery are not reflected
in this survey.

The Surgical Outcomes Measurement System (SOMS)
is a relatively new comprehensive collection of measures
specifically assessing patients in the postoperative state,
regardless of the type of operation they had. Similar to SF-
36, SOMS encompasses 34 items included within seven
quality of life domains: pain on a visual analog scale
(VAS), pain impact, pain quality, fatigue, physical func-
tioning, body image, and satisfaction. Despite similarities
to SF-36, SOMS is more specific to the surgical patient.

The Carolinas Comfort Scale (CCS), the most com-
monly used validated QOL instrument for hernia surgery,
consists of 8 questions specific to pain, movement limita-
tions, and the sensation of mesh experienced after hernia
repair. Each question is scored on a 6-point Likert scale
(0 = No symptoms, 2 = Mild and bothersome, and
5 = Disabling symptoms) where the best possible score is
0 [20].

Over the course of the study, the QOL instruments
administered varied slightly as new measures were added.
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Since 2009, SF-36 has been distributed to all patients pre-
and postoperatively. In 2011 and 2012, CCS and SOMS
were respectively added to the study protocol. CCS has
only been administered postoperatively due to the nature of
questions pertaining to mesh sensation. The SOMS tool, in
its entirety, was given preoperatively and a modified ver-
sion—SOMS Short Form, limited to the domains of Body
Image, Pain Impact, Pain Quality, and Satisfaction, given
postoperatively since being acquired.

Statistical methods

Data are presented as frequency count with percentage for
categorical variables and mean with standard deviation or
median with interquartile range for continuous variables.
Patient demographics, intra-operative characteristics,
postoperative outcomes, and QOL assessments were com-
pared between asymptomatic and symptomatic hernia
patients. Categorical variables were compared using Chi-
square test or Fisher’s exact test (for small cell size), and
continuous variables were compared using ¢ test or Mann—
Whitney U test (nonparametric). Change in QOL assess-
ments over time was assessed using mixed-effects linear
regression models with an unstructured covariance struc-
ture controlling for random effects of intercept. An inter-
action term between group (symptomatic vs asymptomatic)
and time was included to assess differential effects of QOL
across time by group, with interactions considered signifi-
cant at p < 0.05. Additional analyses adjusted for age.
Statistical significance was established through at p < 0.05.
All statistical analyses were performed using SAS 9.3
statistical software (SAS Inc. Cary, NC).

Results

Of 638 TEP LIHR patients in the database from 2009 to
2015, 387 had the necessary data available after chart re-
view. A cohort of 79 patients (20.4%) reported a pain score
of 0 at their preop clinic visit and were compared to 308
symptomatic individuals. Demographic comparisons are
shown in Table 1. The groups had a similar gender distri-
bution and incidence of comorbidities. The asymptomatic
cohort was older than the symptomatic cohort (63.0 vs
58.9 years, p = 0.03). Intraoperative findings (Table 2)
revealed the asymptomatic cohort had larger median hernia
defects (2.5 vs 2 cm, p < 0.01) and included fewer indirect
hernias (57.7 vs 74.9%, p < 0.01). Operative time and
hernia laterality were similar. Mesh fixation was used in
about 55% of cases, and tacks were the consistently used
method. Analysis of postoperative variables (Table 3)
showed that the asymptomatic patients took pain medica-
tion for fewer days on average (1.2 =+ 1.5 vs

2.2 £ 3.0 days, p = 0.02), and returned to baseline activ-
ities of daily living earlier (median 3 vs 5 days, p < 0.01).
There was one recurrence in the asymptomatic group, and
two in the symptomatic group. All three of the recurrences
occurred in individuals with indirect hernias, and two of the
three had mesh fixation with tacks at the time of surgery.

46.5% of individuals who reported zero pain in clinic
reported pain on the VAS pain score included in the SOMS
questionnaire preoperatively, with an average score of
1.30. The average clinic pain score of the symptomatic
group was higher than the SOMS reported score (3.35 vs
2.74, p < 0.01). The asymptomatic group’s preop SOMS
VAS score remained significantly different from the
symptomatic group’s (1.30 vs 2.74, p < 0.01). Over time,
SOMS VAS score remained significantly different at
3 weeks, but not at 6 months or 1 year (Table 4).

There were no significant differences in postoperative
complications between the cohorts. Rates of seroma,
hematoma, and surgical site infection are within range of
rates reported in the literature. Rate of urinary retention has
been reported from 1.3 to 5.8% in prior studies [21]. In this
analysis, the asymptomatic and symptomatic cohorts
respectively experienced urinary retention at a rate of 8.6
and 6.0%. The higher rate seen in the asymptomatic cohort
may also be explained by the older age of this group.

Longitudinal mixed-effects models indicated CCS Pain,
Movement, and Total scores significantly improved over
time. Asymptomatic patients had significantly more favor-
able CCS Pain scores compared to symptomatic patients
[estimate (standard error): —1.84 (0.90), p = 0.04]; how-
ever, this significance was eliminated after adjusting for age
[—1.37 (0.89), p = 0.13]. All SF-36 domains (physical
functioning, role physical and emotional, energy and fati-
gue, well-being, social functioning, pain, and general
health) were significantly improved over time, but there was
no difference between asymptomatic and symptomatic
patients. SOMS pain impact, pain quality, and fatigue were
all significantly improved over time. Asymptomatic
patients had significantly more favorable pain impact and
pain quality scores compared to symptomatic patients, even
after adjustment for age [estimate (se): —1.16 (0.49),
p = 0.02; —1.03 (0.40), p = 0.01, respectively]. Table 5
presents results of mixed-effects models.

20% of patients who had TEP LIHR reported no pain at
their preop clinic visit. Interestingly, nearly half of these
reported some pain on the preop SOMS questionnaire,
resulting in an average score of 1.3 on a 0-10 scale. The
average pain score reported on SOMS by symptomatic
individuals was significantly lower than the score reported
in clinic. Figure 1 illustrates these discrepancies. Despite
the preop SOMS pain scores being less divergent than the
clinic scores, they remained significantly different over
time until 6 months postoperatively (Fig. 2).
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Table 1 Patient demographics
and preoperative characteristics

Table 2 Intraoperative
variables

Table 3 Postoperative
outcomes

@ Springer

Variables Asymptomatic N (%) Symptomatic N (%) p value

Total # of patients 79 (20.4) 308 (79.6)

Male gender 72 (91.1) 287 (93.2) 0.53

Age (years)—mean £+ SD 63.0 £ 14.2 589 £ 15.6 0.03

BMI (kg/m*)—mean + SD 254 + 3.7 26.1 + 34 0.16
BMI <25 39 (50.0) 124 (41.3) 0.24
BMI 25-30 33 (42.3) 136 (45.3)

BMI 30+ 6 (7.7) 40 (13.3)

Smoking status
None 51 (64.6) 199 (64.8) 0.08
Current 1(1.3) 24 (7.8)

Former 27 (34.2) 84 (27.4)

Previous hernia repair 15 (20.0) 79 (27.5) 0.19

Recurrent hernia repair 6 (7.6) 34 (11.0) 0.37

ASA class—median (QI, Q3) 22,2 22,2 0.40

Variables Asymptomatic N (%) Symptomatic N (%) p value

OR time (min)—median (Q1, Q3) 38 (30, 48) 38 (31, 47) 0.92

Bilateral hernia 21 (27.3) 106 (36.4) 0.10
Left hernia 28 (36.4) 72 (24.7)

Right hernia 28 (36.4) 113 (38.8)

Hernia type
Femoral hernia 5(5.8) 8 (2.9 0.20
Direct 37 (43.5) 103 (34.5) 0.13
Indirect 49 (57.7) 224 (74.9) <0.01
Pantaloon 9 (10.6) 51 (17.1) 0.14

Hernia size (cm)—median (Q1, Q3) 252,3) 2 (1.5,2)5) <0.01

Use of tacks 47 (61.0) 144 (49.5) 0.07

Variables Asymptomatic N (%)  Symptomatic N (%)  p value

LOS (hours)—median (Q1, Q3) 7 (6,9) 7 (6,9) 0.95

Pain at discharge—median (Q1, Q3) 2(1,3) 2 (0, 3) 0.29

30 day mortality - -

Postop complications 15 (19.0) 58 (18.9) 0.98
Seroma 8 (11.4) 28 (10.5) 0.82
Hematoma 1(1.4) 6(2.2) 0.99
Urinary retention 6 (8.6) 16 (6.0) 0.42
Infection 0 (0.0) 4 (1.5) 0.58

ED visit 4 (6.9) 12 (6.2) 0.77

Readmission 0 (0.0 7 (3.4) 0.35

Days until pain meds stopped—mean £ SD 12+ 15 22430 0.02

Days return to ADL—median (Q1, Q3) 32,7 52,7 <0.01

Days return to work—median (Q1, Q3) 43,7 42,7 0.77

Hernia recurrence 1(1.4) 2 (0.8) 0.52
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The asymptomatic cohort discontinued pain medication
and returned to normal activities of daily living more
quickly than preoperatively symptomatic individuals. This
is consistent with significant difference between the
cohorts as measured by SOMS pain impact and quality.
The longitudinal trends for these SOMS domains are
shown in Figs. 3 and 4. It is interesting that pain impact for
the asymptomatic group increases from preop to 3 weeks
postop, before decreasing to well below preop levels by
6 months. As noted above, a mixed-effect model of pain by
CSS over time demonstrated significantly lower pain in the
asymptomatic group until adjustment for age. The CCS
questionnaire data were rearranged to reflect proportion of
response by time type for Figs. 5 and 6. There were sig-
nificantly more “No symptoms” responses in the asymp-
tomatic group at each time point postoperatively,
remaining consistent with postoperative outcomes and
SOMS trends.

Table 4 Average preoperative clinic and SOMS pain scores

Asymptomatic Symptomatic p value
PreOp clinic 0.00 3.35 <0.01
SOMS
PreOp 1.30 2.74 <0.01
3 weeks 1.28 1.96 0.02
6 months 1.00 1.17 0.77
1 year 0.55 1.44 0.08

Asymptomatic

Symptomatic

M Clinic mSOMS

Fig. 1 Differences between preop clinic and preop SOMS pain
scores between cohorts. Preop SOMS score between the cohorts was
significantly different despite sorting cohorts by clinic scores

*

N

PreOp 3wk 6mo 1yr

Asymptomatic e Symptomatic

Fig. 2 SOMS VAS pain score over time. Difference between
asymptomatic and symptomatic cohorts was significant at preop and
3 weeks postop

Table 5 Longitudinal mixed-
effects models for patient-

Change over time Asymptomatic (vs symptomatic)

reported outcomes (adjusted for Estimate (SE) p value Estimate (SE) p value
age
) SF-36 (higher scores better)

Physical functioning 3.14 (0.57) <0.01 —1.75 (2.79) 0.53
Role physical 442 (0.80) <0.01 1.29 (3.57) 0.72
Role emotional 1.09 (0.56) 0.053 1.36 (2.86) 0.63
Energy/fatigue 1.00 (0.50) 0.05 —1.552.72) 0.57
Well—being 0.54 (0.39) 0.17 0.19 (2.21) 0.93
Social functioning 1.73 (0.61) <0.01 —1.43(2.81) 0.61
Pain 4.27 (0.65) <0.01 0.83 (3.20) 0.80
General health 0.75 (0.48) 0.12 —1.08 (2.52) 0.67

SOMS
Physical functioning (higher scores better) 0.44 (0.10) <0.01 1.07 (0.55) 0.051
Fatigue (lower scores better) —0.21 (0.13) 0.11 —0.79 (0.63) 0.21
Pain impact (lower scores better) —0.61 (0.11) <0.01 —1.16 (0.49) 0.02
Pain quality (lower scores better) —0.44 (0.09) <0.01 —1.03 (0.40) 0.01

CCS total (lower scores better) —1.02 (0.42) 0.02 —2.72 (2.27) 0.24
Mesh —0.07 (0.17) 0.68 —0.51 (0.76) 0.50
Pain —0.51 (0.18) <0.01 —1.37 (0.89) 0.13
Movement —0.65 (0.18) <0.01 —0.76 (0.78) 0.33
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Preop 3wk 6mo 1yr
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Fig. 3 Trend of SOMS pain impact domain over time between
asymptomatic and symptomatic cohorts. Pain impact is scored from a
minimum of 6 to a maximum of 30

3 T
7 \

N——

Preop 3wk 6mo 1yr

Asymptomatic === Symptomatic

Fig. 4 Trend of SOMS pain quality domain over time between
asymptomatic and symptomatic cohorts. Pain impact is scored from a
minimum of 4 to a maximum of 21
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0.6 -

0.5 7 3wk

0.4 4 W 6mo

W 1yr

0.3 A

0.2 -

0.1 -

No Mild butnot Mildand  Moderate Severe Disabling
symptoms bothersome bothersome and/ordaily symptoms symptoms
symptoms

Fig. 5 Asymptomatic cohort: proportion of CCS score types by time
Discussion
In this review of 387 TEP LIHRs, patients in the asymp-

tomatic cohort were older than their symptomatic coun-
terparts. This may be explained by asymptomatic
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Fig. 6 Symptomatic cohort: proportion of CCS score types by time

individuals being diagnosed later or taking longer to seek
surgical consultation. Intraoperatively, this cohort also was
found to have larger hernia defects and a lower proportion
of indirect hernias. This may indicate that smaller hernia
defects and indirect hernias are more likely to cause
symptoms. A review of literature was unable to identify
other studies describing a difference in preop symptoms
between direct and indirect or small and large hernia
defects. Inguinal defects in the setting of athletic pubalgia
or ‘sportsman’s hernia’ are documented, although findings
vary, with some citing equal distribution of direct and
indirect hernias, while others predominantly describing
small, bilateral indirect defects [22, 23].

A clear limitation of this study resulting from its retro-
spective nature was that 251 of the 638 TEP LIHRS in the
database were missing necessary parameters. The majority
of these exclusions were due lack of orally reported pain
score on a 0—10 scale from preoperative clinic. There was a
consideration to run the analysis using the preoperative
SOMS VAS score, which would have included more
patients. However, since this measure is not routinely used
clinically, an analysis from the perspective of oral patient
reporting in clinic was felt to be more clinically relevant,
especially given the significant difference found between
oral pain score and the SOMS VAS preoperatively.

Groin pain in the presence of an inguinal hernia can be a
challenging entity. Causality is often unclear and strong
correlations between surgical findings and symptoms have
not been established. However, it has been demonstrated
that pain preoperatively is predictive of pain postopera-
tively [24, 25]. Likewise, this analysis suggests that lack of
pain preoperatively predicts less pain postoperatively.
Outcomes for asymptomatic patients were equivalent to
symptomatic patients, and it may be concluded that elec-
tive, totally extraperitoneal laparoscopic repair is safe for
asymptomatic, appropriate surgical candidates.
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