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Background: Several studies of hernia registries have revealed that elderly patients have
higher perioperative complication rates compared with younger patients. However, the inci-
dence of hernia increases with the aging process. To evaluate the feasibility and safety of laparo-
scopic hernia repair in elderly patients (=75 years), we conducted a prospective case-matched
control study to compare perioperative outcomes between patients older and younger than
75 years.

Methods: Between September 2008 and July 2015, 572 consecutive patients undergoing endo-
scopic hernia repair were included in this prospective study. This case-matched control study
was matched based on sex, American Society of Anesthesiologists score, and body mass index
between patients younger and =75 years. The propensity-score matching of two groups was car-
ried out on a 1:1 basis. Perioperative data were prospectively recorded for all patients including
demographic data, operation time, length of hospital stay, narcotic dose, and complications.
Results: In the final analysis, 54 patients who were <75 years were extracted to match the
54 patients =75 years. These two groups had similar baseline characteristics excluding age.
They also had similar perioperative outcomes in hernia recurrence, metachronous contralateral
hernia occurrence, complication rate and chronic pain. The patients =75 years of age had lower
requirements for analgesics than those who were <75 years of age (p=0.047).

Conclusion: This is the first comparative cohort study investigating the impact of aging in
an Asian hernia population. Laparoscopic inguinal hernia repair is feasible and safe for older
patients, with comparable perioperative outcomes to patients <75 years.

Keywords: inguinal hernia, TEP, age, complication

Introduction
Longer life spans are one of the significant changes in modern society. In Taiwan, the
aging population is a particularly significant problem, because the ratio of old to young
is changing faster than in most Western countries.! A nationwide register-based study
in Denmark, also an aging society, revealed that patients aged 75—80 years constituted
one of the major groups for inguinal hernia repair.? In addition, the incidence of inguinal
hernia is higher among the elderly due to progressive loss of tissue strength during
aging.** Thus, theoretically, there should be an increasing number of very old patients
who undergo elective laparoscopic inguinal hernia repair in the aging society.
However, the elderly have more surgery related morbidity and mortality compared
with the younger population.® In addition, the elderly are especially vulnerable to several
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neurologic, cardiac, and pulmonary complications due to anes-
thesia, postoperative pain management, and medications after
elective surgeries.’ Laparoscopy is a minimally invasive treat-
ment technique which has been well developed in the last few
decades. Laparoscopic surgery is associated with less postop-
erative pain, fewer complications, less immuno-suppression,
lower analgesic requirements, and shortened convalescence,
and therefore, hopefully less surgery related morbidity for the
elderly than the conventional open approach.® Recent stud-
ies focused on laparoscopic inguinal hernia repair in elderly
patients have also revealed its safety in the elderly.”*

Once again, according to the Danish nationwide preva-
lence study, the requirement of a groin hernia repair actu-
ally increases with age, with a peak around 75-80 years.?
Although several comparative studies have investigated the
outcome impact of laparoscopic hernia repair in the elderly,
comparisons between the middle-old/old-old (=75 years)
and younger populations are still scarce in the literature.”!
Therefore, this study aimed to investigate the outcome impact
of laparoscopic total extraperitoneal (TEP) repair in elderly
patients needing groin hernia repair.

Materials and methods

Patients and data collection

In Taipei Tzu Chi Hospital, we maintain a prospective data-
base, including all laparoscopic inguinal hernia repairs per-
formed in our department since January 2007. This study is a
retrospective review of prospectively collected data from this
database. Between September 2008 and July 2015, all laparo-
scopic TEP hernia repaired inguinal hernias were enrolled in
this study. All these hernia repairs were performed by a single
surgeon who was experienced in laparoscopic TEP repair.
Based on our records, we identified 572 patients who under-
went laparoscopic TEP repair during the study period. This
study was approved by Taipei Tzu Chi Institutional Review
Board (IRB) with the IRB number 05-X02-002. Approval
for this study did not require written informed consents from
the enrolled patients, because it was a retrospective review
of prospectively collected data. The patients’ data were con-
fidentially protected according to our IRB’s regulation.

All patients underwent a standardized general anesthetic
induction and maintenance. A single intravenous (iv) dose of
antibiotics was administrated before surgery. The operative
field and port sites were dressed with identical dressings. A
Foley catheter was not routinely inserted except in patients
with a history of lower abdominal or urinary tract surgery.
The mesh used was a polypropylene monofilament mesh not
less than 10x15 cm. The mesh was attached with laparoscopic
tackers (Protack; Covidien, Norwalk, CT, USA).

After surgery, all the patients were treated with standard-
ized postoperative care, with oral intake and ambulation
as early as possible. Postoperative clinical follow-up and
examination was carried out following a standard protocol
(1 week, 3 months, then 6 months) except in eventful post-
operative cases. The postoperative pain was managed with
parenteral Meperidine (pethidine) on request in the recovery
room and on-demand oral Acetaminophen (paracetamol) in
the ward and after discharge. Preoperative factors included
age, sex, American Society of Anesthesiologists (ASA)
score, comorbidities, risk factors, type/laterality of inguinal
hernias, body mass index (BMI), and previous hernia repair
history. Perioperative factors included operative time, visual
analog pain (VAS) score (0-100), dosage of on-demand pain
analgesics, hospital stay, intraoperative complications, post-
operative complications, hernia recurrence, metachronous
contralateral hernia occurrence, and chronic pain.

Matching methods

Thepatients were divided into two groups: one group =75 years
and one group <75 years. The 54 patients who were =75 years
were matched in a case-control approach with the pro-
pensity score analysis with 518 patients <75 years. To
increase comparability between the two groups of patients,
propensity-score matching on a 1:1 basis was performed
using matching macro OneToManyMTCH. The macro
is created based on a “greedy algorithm”, which makes
“best” matches (ie, controls with eight-digit propensity
scores) first. Once a match is made, the match is not con-
sidered further. Cases unmatched on the first turn are then
matched to their “second best candidates” (ie, controls with
seven-digit propensity scores). The process is repeated in
a hierarchical sequence (to one-digit propensity scores)
until no more matches are available. Patients were matched
based on sex, ASA score and BMI. Finally, 54 pairs of
patients were extracted from 572 patients, with no signifi-
cant differences in the aforementioned variables between
the two groups.

Statistical analysis

Continuous variables are presented as mean + standard
deviation (SD) for those with normal data distributions, or as
median (interquartile range) for those with skewed data distri-
butions. Categorical variables are presented as frequency (%).
Continuous variables were examined by paired z-test for those
that were normally distributed, and Wilcoxon signed rank
test for those that were not normally distributed. Significance
of the categorical parameters was tested using conditional
logistic regression. A two-sided p<<0.5 was considered to be
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statistically significant. Statistical analyses were carried out
using the SAS statistical software (version 9.1; SAS Inc.,
Cathy, NC, USA).

Results

Patient demographics

A total of 54 pairs of patients were extracted from 572
patients for final analysis. The baseline characteristics of all
108 patients in the two age groups are summarized in Table 1.
The comparison between two age groups (<75 vs =75 years)
revealed comparable baseline characteristics regarding sex,
BMI, ASA score, comorbidity and risk factor, laterality of
hernia, type of hernia, prevalence of previous hernia repair
and mean time of follow-up in both age groups. However, due
to de novo age differences, there were profound significant
differences in distribution of age and prevalence of clinically
benign prostate obstruction. The mean age was 80.4 years
in the very old age group and 56.5 years in the younger age
group (p<<0.0001). The prevalence of benign clinical prostate
obstruction was 22.2% in <75 years vs 44.4% in =75 years,
which also mirrored the different distribution due to age
grouping. In addition, we identified a higher incidence of
postoperative urinary retention in the very old age group
(9.2% vs 1.5%) before matching.

Table | Demographic data

Group I: Group 2: p-value
<75 years =75 years
Number of patients 54 54
Age, years 56.5£12.2 80.4+4.4 <0.0001
BMI, kg/m? 23.242.5 23.2+2.6 0.787
Male 53 (98.1) 52 (96.3) 0.558
ASA score 0.999
1-2 41 (75.9) 41 (75.9)
3 13 (24.1) 13 (24.1)
Comorbidities and risk factors
COPD 0(0) 4(7.4) 0.997
BPO 12 (22.2) 24 (44.4) 0.016
Constipation 6 (I11.1) 8 (14.8) 0.567
Weight lifting I'1(20.4) 8 (14.8) 0.448
Clinical characteristics
Laterality 0.555
Unilateral 31 (31 34 (34)
Bilateral 23 (23) 20 (20)
Type
Direct hernia 23 (42.6) 25 (46.3) 0.699
Indirect hernia 38 (70.4) 43 (79.6) 0.267
Others I (1.9) 7 (13) 0.057
Recurrent hernia 11 (20.4) 14 (25.9) 0.494
Mean follow-up, months 18.6+23.4 17.0+£21.5 0.709

Perioperative parameters and outcomes

There was no significant difference in operative time between
the two groups (Table 2). The postoperative VAS pain
scores were comparable in all time-periods. The analgesics
required for pain rescue, ie, oral paracetamol in the ward and
after discharge were similar for both age groups. However,
a significantly lower requirement in pain rescue parenteral
pethidine was noted in the older age group compared to the
younger group (p=0.047). The impact of age groups on the
intra- or postoperative complications was not identified.
In our matched cohort, we found three cases experienced
intraoperative complications (one endoscopic TEP converted
to endoscopic transabdominal preperitoneal, two peritoneal
tear required intracorporeal repair) in the older age group,
and one case experienced urinary bladder laceration that was
repaired primarily without any deviation from the normal
postoperative course, in the younger age group (Table 3).
Regarding the postoperative complication, we found four
cases experienced postoperative complications (one wound
infection that needed antibiotics treatment, one urinary
retention, one seroma that persisted for up to 6 months, and
one seroma needing needle aspiration) in the younger age
group (Table 3). In addition, we found 10 cases experienced
postoperative complications (one epididymitis needing oral
antibiotics treatment, four urinary retention, three seroma
persisting up to 6 months and one seroma needing needle
aspiration, and one chronic pain) in the older age group. All
the postoperative complications were grade I complications

Table 2 Perioperative parameters and outcomes

Group I: Group 2: p-value
<75 years =75 years
(n=54) (n=54)
Operative time, minutes  52.5 (46.0, 70.0) 60.0 (45.0, 82.0) 0.178
Postoperative VAS (0-100)
Day 0 30 (21, 53) 30 (0, 50) 0.721
Day | 20 (0, 30) 0 (0, 20) 0.256
Day 7 0(0,0) 0 (0, 0) 0.786
Analgesic dose, mg/kg”
Acetaminophen 0(0, 13.4) 0 (0, 23.4) 0.280
Meperidine 0(0,04) 0(0,0) 0.047
Outcomes
Hospital stay, hours ~ 22.3 (18.9,43.3) 23.3 (20.0, 24.6) 0.242
Complication
Intraoperation I (1.9) 3 (5.6) 0.308
Postoperation 4(7.4) 10 (18.5) 0.096
MCHO 0(0) 2(24) 0.997
Recurrence 0(0) 1 (1.9) 0.315
Chronic pain 5(9.3) 3 (5.6) 0.462

Notes: Bold values indicate significant difference between the two groups, p<<0.05.
Data on age and BMI are presented as mean + standard deviation. Categorical
variables are expressed as number (%).

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index;
BPO, benign prostatic obstruction; COPD, chronic obstructive pulmonary disease.

Notes: Bold value indicates significant difference between the two groups, p<<0.05.
Data are shown as median (interquartile range). Categorical variables are expressed
as number (%). *Zero means patients did not use analgesics.

Abbreviations: MCHO, metachronous contralateral hernia occurrence; VAS,
visual analog pain score.
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Table 3 Intra- and postoperative complications

Sero-hematoma needing intervention
Chronic pain 0

Group I: Group 2:
<75 years =75 years
Intraoperative complications
TEP to TAPP conversion | 0
Vas deferens injury 0 0
Inferior epigastric vessel injury 0 0
Peritoneal tear needing repair 2 0
Urinary bladder injury 0 |
Postoperative complications
Wound infection needing treatment | 0
Epididymitis/UTI 0 |
Urinary retention | 4
Sero-hematoma at 6 months | 3
| |
|

Abbreviations: TAPP, transabdominal preperitoneal; TEP, total extraperitoneal;
UTI, urinary tract infection.

according to the classification by Dindo et al,'” and thus did
not impair the convalescence of either groups. Therefore, the
impact of age on the procedure related complications was not
identified either in the incidence or the severity of complica-
tions. The median length of hospital stay in both age groups
was less than 1 day without significant differences between
age groups. There were higher incidences of hernia recurrence
and metachronous contralateral hernia occurrence after lap-
aroscopic TEP repair in the very old age group; however, the
differences were not statistically different. Chronic pain after
6 months of hernia repair was similar between age groups.

Discussion
Inguinal hernia is a growing health care issue in rapidly aging
societies, because the incidence of inguinal hernia increases
drastically with advancing age.!' Several studies have focused
on this issue to clarify the safety and feasibility of hernia
repair in the elderly with an age limit of 65 years.*7 1012
Several cohort studies among these suggested that elective
laparoscopic inguinal hernia repair did not raise the risk of
surgery related morbidity in patients >65 years.”*!° There-
fore, an elective laparoscopic hernia repair is one of the treat-
ment options for the elderly due to its minimal invasiveness
and rapid recovery.°

However, this situation might not be the same for the
older population. According to a short-term outcome study
that focused on patients >80 years, Pallati et al found that
the risk of perioperative morbidity and mortality actually
increased in the very old patients after elective hernia repairs.*
They also concluded that these older patients required more
careful postoperative care after elective hernia repairs.
A recent population-based study in Europe also confirmed the

trend of increasing risk of perioperative complications after
laparoscopic primary inguinal hernia repair. They found the
risks tended to be higher in the old-old patients.” This study
also suggested that age >65 is not a significant risk factor
for conducting a laparoscopic hernia repair and the age at
which perioperative complications might increase is around
80 years.” Although an age limit of 65 years is commonly
used in the literature due to retirement age in developing
countries, this age cut-off point may not be applicable to a
rapidly aging society with a good health care system such
as in the US or Taiwan. According to up-to-date data from
the World Health Organization in 2016, average life expec-
tancy in Asia at the age of 60 years is around 18 years as
at 2015, and life expectancy has actually been increasing
year by year since 1990.'® This means that the new average
life expectancy is 78 years for the older population in Asia.
We tried to investigate the impact of higher age in patients
undergoing minimal invasive groin hernia repair. For this
reason, we designed a comparative study comparing the clini-
cal outcomes and perioperative complications after elective
laparoscopic TEP repair among the middle-old/old-old (=75
years) and younger patients.

To the best of our knowledge, our study is the first
comparative cohort study comparing middle-old/old-old
(=75 years) and younger age cohorts in the laparoscopic
era of inguinal hernia repair. We also confirmed it is the
first comparative cohort study investigating the impact of
aging in an Asian hernia population. In our study, with two
propensity score matched age cohorts, the two cohorts were
perfectly matched in nearly all demographic data with only
two inherent age-related exceptions. One of them was the
inevitable age factor and the other was the age-related factor
of benign prostate obstruction incidence. In our analyses,
both age groups had comparable operative time, postopera-
tive pain score, hospital stay, perioperative complications
and incidence of recurrence at a mean follow-up of around
1.5 years. In a retrospective study, Hernandez-Rosa et al
compared cohorts aged >80 years being treated with open
or laparoscopic repair.! They found comparable morbidity
and mortality rates among two cohorts, and thus concluded
inguinal hernia repair is safe in a very old population. Their
finding also supports the safety of elective laparoscopic
repair in very old patients. Based on the above findings, we
concluded that elective laparoscopic TEP repair is a safe and
feasible procedure for old patients. Therefore, in experienced
hands, laparoscopic TEP repair should not be a contraindica-
tion for middle-old and old-old hernia patients.
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There is a very recent population-based study that
investigated the risk factors for laparoscopic groin hernia
repair.’ This study enrolled more than 20,000 cases of pri-
mary inguinal hernia who underwent laparoscopic TEP or
transabdominal preperitoneal repair. With a cut-off age limit
of 65 years, the study found statistically higher incidences
of perioperative complication among the elderly after unad-
justed analysis. However, after multi-variable analysis, the
risk of intra-operative complications did not increase even
in such a huge case number analysis. In addition, for the
overall complication rate in that study, although the differ-
ence was statistically significant between the two age cohorts,
the difference between groups was only four out of every
1,000 patients who underwent surgery. Therefore, we sug-
gest that while data analysis using a large sample size might
detect very small differences as statistically significant, these
differences in the real world would be clinically irrelevant.
This could possibly be the reason why the authors concluded
that the age limit for increasing complication rates tends to
be a higher age, rather than 65 years.

The only difference in the outcome data of our current
study is that the middle-old and old-old patients required
less pain rescue pethidine injection after laparoscopic TEP
repairs. However, we did not find VAS pain score differences
between these two cohorts. The most commonly recognized
factor that is associated with more postoperative pain is being
female.5 Although the age factor is rarely recognized as
a factor influencing postoperative pain, one prospective
study found that a younger age was associated with higher
frequency of acute postoperative pain.'® We propose that
age might be associated with a higher threshold of pain due
to nervous system degenerative change with aging and a
possible combination with delayed anesthetic clearance due
to lower metabolic rate. Therefore, the elderly had less inci-
dence of acute postoperative pain and lower requirements of
pain rescue pethidine injections. However, the real impact of
aging on postoperative pain should be clarified with further
investigation.

Although the current study is a prospective, propensity
score matching study, its main limitation is the selection bias
from a non-randomized study design. In addition, the main
disadvantages of propensity score matching are that it only
accounts for observed covariates. Factors that affect assign-
ment to treatment and outcome but that cannot be observed
cannot be accounted for in the matching procedure. Due to
the limited sample size, small and minor clinical outcome
differences might not be detectable in the current study.

Finally, all the repairs in this study were carried out by a
single experienced surgeon, and therefore these results may
not be reproducible by less experienced surgeons. Possibly
a multi-institute prospective clinical trial with a longer
follow-up could more clearly clarify the outcome impact of
laparoscopic TEP hernia repair in very old patients.

Conclusion

This is the first comparative cohort study investigating the
impact of aging in an Asian hernia population. In experienced
hands, laparoscopic inguinal hernia repair is feasible and safe
for middle-old and old-old patients with comparable periop-
erative outcomes with patients <75 years of age. Therefore,
an age of =75 years should not be a risk factor for conducting
an elective laparoscopic TEP inguinal hernia repair.
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