Received 1 06/12/2023
Received in revised form : 22/01/2024
Accepted 1 07/02/2024

Keywords:

Postoperative pain, inguinal Hernia,
Lichtenstein’s repair, Laparoscopic
hernioplasty.

Corresponding Author:

Dr. Arunlal Subhalal,

Email: megatitan2@gmail.com
DOI: 10.47009/jamp.2024.6.1.203

Source of Support: Nil,
Conflict of Interest: None declared

Int J Acad Med Pharm
2024; 6 (1); 1028-1033

) DS

oy T

JAMP

COMPARATIVE ANALYSIS OF CHRONIC GROIN
PAIN AFTER SURGERY USING LAPAROSCOPIC
AND LICHTENSTEIN SURGICAL TECHNIQUES FOR
THE MANAGEMENT OF UNILATERAL PRIMARY
INGUINAL HERNIA

Arjun S!, Azif Ali Usman!, Aravind D? Arunlal Subhalal?, Arunlal
Subhalal?

Assistant Professor, Department of General Surgery, MES Medical College, Perinthalmanna,
Malappuram, Kerala, India.

2Assistant  Professor, Department of General Surgery, Sree Gokulam Medical College,
Venjaramoodu- Trivandrum, Kerala, India.

Abstract

Background: Every year, more than twenty million inguinal hernia surgeries
are carried out globally to treat them surgically, making it one of the most
common medical treatments. The best methods for treating inguinal hernias
are generally agreed to be the tension-free open Lichtenstein approach and
laparoscopic surgeries. Since postoperative pain directly impacts patients'
quality of life, it is widely acknowledged as one of the main issues associated
with inguinal hernia repair. In order to repair primary inguinal hernias, this
study contrasts the prevalence of long-term pain between transabdominal pre-
peritoneal laparoscopy (TAPP) and open Lichtenstein (LC) procedures.
Materials and Methods: This was a hospital centered observational study
with a Sample size of 64 (32 each in open and laparoscopic group). Patients'
informed permission was obtained following approval from the institutional
ethical committee and who are eligible to participate in the study and was
enrolled into 2 groups, group 1 undergoing TAPP hernia repair and group 2
undergoing open Lichtenstein hernia repair. A proforma was filled by the
researcher after interviewing the patient and analysing medical records. The
patient was advised to come for review at 4 months and a questionnaire sf-1PQ
was filled by the patient. Data collected by these methods were compiled and
later analysed. Result: Open lichtenstein repair reported negligible pain
among 78.1% and substantial pain in 22.9% whereas Laparoscopic TAPP
group reported negligible pain for all (100%) the participants. Chi square
analysis between the groups reported significant difference regarding chronic
groin pain (p<0.05). Conclusion: As with most of the outcomes of
laparoscopic surgical techniques, post inguinal hernioplasty chronic groin pain
is also found to be significantly reduced in laparoscopic TAPP compared to
open Lichtenstein repair.

INTRODUCTION

The Latin term "rupture” is where the word "hernia"
originates. In surgical practice, abdominal wall
hernias are frequent, making for 15-18% of all
surgical procedures.™*! Almost 20 million hernias are
operated on worldwide each year.[? In the United
States, around 750,000 hernias are operated on
annually, while approximately 125,000 in the
United Kingdom.E! Abdominal wall hernias range in
frequency from 100-300/100,000 per year among
different nations. The groin is where about 75% of
abdominal wall hernias occur.[ Men have a lifetime

risk of 15-27% and women a lifetime risk of 3% of
getting an inguinal hernia. Femoral hernias occur in
women four times more frequently than in males,
despite the fact that men are affected more
frequently (7:1).51

Surgical correction methods for inguinal hernias,
which date back to the ancient Greek and Egyptian
cultures, are often more harmful than the condition
itself. The death rate must have been rather
significant because these surgeries were carried out
before aseptic technique became widely used.
Hernia recurrence is prevalent among surgical
survivors. Poor comprehension of the natural history
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of hernia formation and insufficient knowledge of
the anatomy of the groin are blamed for the failure
of these early hernia repair techniques. The groin's
anatomy was established when individuals first
began studying human anatomy through dissection
studies. During an extended follow-up period,
outcomes improved but recurrence rates remained
high. Following the increasing adoption of
prosthetic ~ materials  for inguinal floor
reconstruction, the tension-free repair generation
started to pose a threat to tissue-based repair.
Compared to earlier tissue healing techniques, these
are better because they allow for the restoration of
transversalis fascia weakness by filling the defect
with a mesh instead of using tension to seal it shut
between the tissues. Even non-specialist hernia
surgeons can produce excellent outcomes.
Furthermore, the most recent change in inguinal
hernia repair has been brought about by the
development of minimally invasive surgery.
Because laparoscopic inguinal hernia repair offers a
method that lessens postoperative pain and speeds
up recovery, it has become more and more popular
among general surgeons. A variety of prosthetic
materials have also been introduced to help patients
have the highest possible quality of life and to
further lower recurrence rates. The basis of inguinal
anatomy is crucial to the current state of inguinal
hernia surgery, regardless of the approach used to
repair the hernia—open or laparoscopic. The
successful treatment of inguinal hernias with
minimum morbidity—unprecedented in surgical
practice—has been made possible by the application
of modern technologies to this anatomical
understanding. Recurrence rates have drastically
dropped since mesh implants and other advanced
procedures became available. As a result, the
emphasis switches from clinical outcomes—Ilike
relapse—to patient-perceived criteria—like
persistent discomfort. The complicated and poorly
understood mechanisms that lead to pain following
hernia surgery are numerous. Reduced rates of
postoperative problems were observed to be related
to older age, laparoscopy, and mild mesh types.
However, there is considerable contradiction in
these conclusions.[! One of the most common
surgeries carried out on a daily basis at our facility
is the treatment of an inguinal hernia. Since
postoperative pain directly impacts patients' quality
of life, it is widely acknowledged as one of the main
issues associated with inguinal hernia repair. Studies
using the open Lichtenstein approach have shown
increased chronic and postoperative discomfort.
Thus, the aim of this research is to investigate the
prevalence of persistent pain in individuals
undergoing transabdominal pre-peritoneal
laparoscopy (TAPP) with open Lichtenstein (LC)
for primary inguinal hernia treatment.

MATERIALS AND METHODS

From January 2020 to September 2021, a hospital-
based observational study was carried out in the
General Surgery Department of Sree Gokulam
Medical College and Research Foundation,
Venjaramoodu, a tertiary care facility in South
India.

Study Population

Inclusion criteria

All patients older than eighteen who are admitted to
the surgical gastroenterology and general surgery
departments for the purpose of unilateral inguinal
hernia repair.

Exclusion criteria

Patients with recurrence and postoperative
complications, Patients with complicated inguinal
hernia and patients who do not give consent.
Sample Size Estimation

[z~ CpT =+ 21 - 1Tps (= p )} + pa (1 =]

(. —p2)*

p:P1+P:
2

p, = proportion in TAPP

= 3.6% (from Pedroso et al)(1)
p, = proportion in LC

= 32.1%(from Pedroso et al)(1)
x=5%
1 — 5=80%
Sample size= 27.
Assuming 15% lose for follow up, sample size = 32
in each group Prior to achieving the desired sample
size, all patients who were admitted for unilateral
inguinal hernia repair and were at least eighteen
years old to the Departments of General Surgery and
Surgical Gastroenterology were consecutively
included. Study variables include Age, Sex, BMI,
Side of hernia, Duration of hernia, Pre operative
pain, comorbidities, Duration of surgery, Post
operative analgesic administration and Post
operative complications. Following receipt of
Institutional Ethical Committee approval (SGMC-
IEC-NO: 36/498/01/2020 dated 1/2/2022), the
patients who are eligible to participate in the trial
gave their informed permission and were enrolled
into 2 groups, group 1 undergoing TAPP hernia
repair and group 2 undergoing open Lichtenstein
hernia repair. A proforma was filled by the
researcher after interviewing the patient and
analysing medical records. The patient was advised
to come for review at 4 months and a questionnaire
sf- IPQ was filled by the patient. Question 2 adds
one point for each reported activity that is hindered
by pain, up to a total of six points. Question 1
contributes 0-6 points, with greater points awarded
for more extreme pain. There are 12 possible points
in the total score. A score of 0-2 indicates very little
pain, while a score of 3-12 indicates significant
discomfort. These techniques gather data, which is
then assembled and examined.
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Statistical Analysis

The gathered data were imported into Microsoft
Excel and subjected to SPSS analysis. Qualitative
variables expressed as percentages. Chi square
analysis was performed to compare the two groups.

repair includes 21.9% (6 MONTHS — 1YR), 43.8%
(1-5 YRS) 25% (<6 MONTHS) and 9.3% (>5 YRS)
participants in each category. In Laproscopic TAPP
group it is as follows, 25% (6 MONTHS - 1YR),
43.4% (1-5 YRS) 15.7% (<6 MONTHS) and 9.3%
(>5 YRS).

RESULTS The distribution of study participants according to

Pre Op Pain is displayed in [Table 3]. Open

Regarding age, around 5.7% belong to 18-30 yrs, Lichtenstein repair 31.2% and 28.2% among
9.4% belong to 31-40 yrs in each group. Around Laproscopic reported pain.

21.9% belong to 41-50 yrs,16.1% in 51-60 yrs and CAD - coronary artery diseases CVA-

46.9% belong t0>60 yrs in Open lichtenstein repair Cerebrovascular diseases.[Table 4] shows the

group. In Laparoscopic TAPP group the participants participants  distribution ~ based on  ‘CO-

distribution are as follows; 12.5% (41-50 yrs),31.2% Morbidities”. Open lichtenstein repair reported

(51-60 yrs) and 41.2 % (>60 yrs). Majority of the
participants were males in both the groups (93.8 %
in Open lichtenstein repair group and 90.7% in
Laproscopic group). Female participants were 6.2%
and 9.3% in each group respectively. Regarding
BMI distribution of the study participants, Open
Lichtenstein repair includes 68.8%(18.5-24.9),
28.1%( 25-29.9) and 3.1% (>30) participants in each
BMI category. In Laproscopic TAPP group it is as
follows, 75% (18.5-24.9), 18.8% ( 25-29.9%) and
6.2% (>30).

[Table 1] displays the side of hernia distribution of
the study participants. Open lichtenstein repair
includes 56.2 % (Right) and 43.8 % (Left). In
Laproscopic TAPP group 59.3 % belong to (Right)
and 40.7% (Left).

[Table 2] depicts the participant’s distribution based
on ‘DURATION OF HERNIA”. Open lichtenstein

Diabetes (9.4%), Hypertension (18.8%), Diabetes +
Hypertension  (28.1%) and  Diabetes  +
Hypertension+CAD (21.9%). Among Laproscopic
TAPP group it is as follows, Diabetes (9.4%),
Hypertension (9.4%), Diabetes + Hypertension
(40.7%) and Diabetes + Hypertension+CAD
(21.9%).

[Table 5] displays the distribution of participants
according to the Duration Of Surgery. Among Open
Lichtenstein repair participants had duration of
surgery 62.5% (30 mins- 60 mins), 25% (60 mins-
90 mins) and 6.2% >90 mins. Among Laparoscopic
TAPP group it is as follows, 46.8% belong in both
(30 mins- 60 mins) and (60 mins-90 mins) and 6.2%
reported >90 mins and none under < 30 mins
category.

Table 1: Side of Hernia

Category Open lichtenstein repair (N, %) Laparoscopic TAPP (N, %) | X?value P value
RIGHT 18(56.2%) 19(59.3%)

LEFT 14(43.8%) 13(40.7%) 0.185 0.66
TOTAL 32(100%) 32(100%)

Table 2: Duration of Hernia

Category Open lichtenstein repair (N, %) Laparoscopic TAPP (N, %) | X?value P value
<6 MONTHS 8(25%) 5(15.7%)

6 MONTHS -1 YRS | 7(21.9%) 8(25%)

1-5 YRS 14(43.8%) 13(43.4%) 491 0.17

>5 YRS 3(9.3%) 6(18.8%)

TOTAL 32(100%) 32(100%)

*P<0.05- significant

Table 3: Pre Op Pain

Category Open Lichtenstein repair (N, %) Laparoscopic TAPP (N, %) X? value P value
YES 10(31.2%) 9(28.2%)

NO 22(68.8%) 23(71.8%) 0.38 0.74
TOTAL 32(100%) 32(100%)

Table 4: CO Morbidities

Category Open Lichtenstein repair (N, %) Laparoscopic TAPP (N, %) | X?value | P value
No comorbidities 8(25%) 9(28.1%)

Diabetes 3(9.4%) 3(9.4%)

Hypertension 6(18.8%) 3(9.4%)

COPD 1(3.1%) 2(6.2%)

CAD 0 1(3.1%)

CVA 0 0 13.13 0.10
Daibetes+ 9(28.1%) 13(40.7%)

Hypertension

Diabetes+ Hypertesnsion+CAD 7(21.9%) 7(21.9%)
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CAD+CVA

1(3.1%)

0

Total

>32(100)

>32(100)

Table 5: Duration of Surgery

Category Open lichtensteinrepair (N, %) Laparoscopic TAPP (N, %) X2 value P value
<30 MINS 2 (6.2%) 0

30MINS -60 MINS 20(62.5%) 15(46.8%) 14.05 0.001*
60 MIN- 90 MINS 8(25%) 15(46.8%)

>90 MINS 2(6.2%) 2(6.2%)

TOTAL 32(100%) 32(100%)

*P<0.05- significant

Table 6: Post Op Analgesic

Category Open lichtensteinrepair (N, %) Laparoscopic TAPP (N, %) X2 value P value

<3 DAYS 11(34.4%) 31(96.9%)

>3 DAYS 21(65.6%) 1(3.1%) 86.64 0.0001*
TOTAL 32(100%) 32(100%)

*P<0.05 - significant

Table 7: Post Op Complication

Category Open lichtensteinrepair (N, %) Laparoscopic TAPP (N, %) | X?value P value
No Complications 27(84.4%) 32(100%)

Wound Infection 2(6.2%) 0

Seroma 3(9.4%) 0 16.21 0.0001*
Total 32(100%) 32(100%)

*P<0.05 - significant

Table 8: Chronic Groin Pain

Category Open lichtensteinrepair (N, %) Laparoscopic TAPP (N, %) X? value P value
Negligible Pain 25(78.1%) 32(100%)

Substantial Pain 7(22.9%) 0 24.71 0.0001*
Total 32(100%) 32(100%)

*P<0.05 - significant

[Table 6] depicts the distribution of the study
participants according to the Post Op Analgesis.
Open lichtenstein repair reported 34.4% (<3 Days)
and 65.6 %( >3 Days) and Laproscopic group 96.9%
reported (<3 Days) and 3.1% (> 3 Days). Chi square
analysis between the groups reported significant
difference regarding Post OP Analgesic (p<0.05).
[Table 7] displays the distribution of the study
participants according to the Post Op Complications.
Open Lichtenstein repair reported complication
among 9.4 % (Seroma) and Wound Infection (6.2%)
whereas Laparoscopic TAPP group did not report
any complications. Chi square analysis between the
groups reported significant difference regarding Post
Op Complications (p<0.05).

[Table 8] shows the distribution of the study
participants based on the Chronic Groin Pain. Open
lichtenstein repair reported negligible pain among
78.1% and Substantial pain in 22.9% whereas
Laproscopic TAPP group reported negligible pain
for all (100%) the participants. Chi square analysis
between the groups reported significant difference
regarding chronic groin pain (p<0.05).

DISCUSSION
1. Age related Demographics

According to Rutkow IM et al.'s study, the age
group of 45-64 years old had the highest incidence

of inguinal hernias.[? In a study done in the United
States of America, Ruhl CE et al. found that the age
range of 40-59 had the greatest incidence of
inguinal hernia.® In a study carried out in the
northern region of India, Indranil B et al. found that
the age range of 47-52 years old had the highest
incidence of primary inguinal hernia.’! In 1978,
Abramson provided evidence about the age
dependence of inguinal hernias. The lifetime
prevalence rate for those in the 25-34 age range was
15%.11% The age group between 50 and 60 years old
made up 23.6% of the patients in our study, with the
majority of patients (44%) being above 60 years old.
We came to the conclusion that hernias are more
common in the elderly since our results were
consistent with those of the earlier research.

2. Sex-related demographics

90% of cases of inguinal hernia were found to be
male, while 10% were female, according to research
done by Rutkow IM et al.l'l According to a study by
Martin Kurzer and associates at the British Hernia
Centre, there were 3% of female cases and 97% of
male cases.'] DC Shyam et al. observed that all 57
patients with inguinal hernias,from Shillong, India,
were male.’? Qur study's gender distribution of
92.2% men and 7.8% women was in line with the
findings of the research cited above.
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3. BMI related demographics

Rates were lowest for obese and morbidly obese
men and highest for men who were either normal
weight or overweight.'¥l In our study, 23.4% of
patients were overweight, whereas 71.9% of patients
fell within the normal range of BMI (18.5-24.9%).
Just 3% of people were fat. We also found a much-
reduced incidence among obese patients, in line
with prior investigations. Thus, we deduce that
obesity does not increase the likelihood of
developing a hernia.

4. Side of swelling

A right-side hernia was present in 74% of the
patients in a research done in Pakistan by
Muhammad N et al.'1 According to research
conducted in Northern India by Mukesh S et al.,
67% of all instances of inguinal hernias were on the
right side and 30% were on the left.!® An Indian
prospective study by DC Shyam et al, on 57 patients
with inguinal hernias found that 31% of the patients
had the hernia on the left side and 60% on the
right.12 We discovered that 42.25% of the cases in
our study had a left sided inguinal hernia, while
57.75% of the cases had a right sided one. Our
findings are consistent with the research mentioned
above, causing us to conclude that inguinal hernias
on the right side occur more frequently than those
on the left.

5. Duration of surgery

In their publication, Zieran J et al. reported that the
laparoscopic group's mean operating time was 61 *
12 minutes, while the open hernioplasty group's
mean operating time was 36 + 14 minutes.l*s! The
mean operating time for laparoscopic hernia repairs
was 65 + 25 minutes, while the mean operating time
for open mesh repairs was 38 + 14 minutes,
according to a study by B Johansson et al.l'’l In a
research study, Pawanindra Lal and associates
observed that the laparoscopic group's mean
operating time was 75.72 + 31.6 minutes, while the
open mesh repair group's mean operating time was
54 + 15 minutes.’] The laparoscopic procedure
took longer in our study than the open procedure.
While only 46.8% of laparoscopic procedures took
less than 60 minutes, 68.7% of procedures
concluded in that time. Both treatments' operating
times are similar to the research mentioned above,
emphasising the challenging learning curve
associated with laparoscopic hernia repair.

6. Post-operative pain

In our study, 96.9% of patients who underwent
laparoscopic  TAPP did not require analgesics
beyond 3" post op day while in patients who had
open Lichtestein repair, 65.6% needed analgesics
beyond 3 days. The results are comparable to the
results of Filipi, et al,**! Wellwood, et al,?? Anadol,
et al,?l and Heikkinen, et al.l??]

7. Pre op pain

Pre-operative pain was reported by 24 out of 54
participants in research by Neil et al.?®! In research
by Page et al., 176 patients (53.9%) reported only
mild pain (score less than 10) and 86 patients

(26.6%) reported no pain at all from the hernia at
rest. 53 patients (16.4%) reported no discomfort
when moving, whereas 137 patients (42.4%)
reported only mild pain. Just 1.5% of people
reported having severe pain (a score of more than
50) while at rest, and 10.2% reported having severe
pain when moving.?4 In our study, 29.7% reported
pre-op pain where as 70.3% of patients did not have
any pain prior to surgery.

8. Post-operative complications

The total complication rate was found to be 9.8% in
the laparoscopic group and 20.4% in the open mesh
group in a study by Bringman et al.®® The study
conducted by Bhandarkar S et al. found that the
rates of wound infection following laparoscopic
procedures (1%), as opposed to the Lichtenstein
operation (2.7%) and other open mesh repairs
(2.4%), were much lower. After laparoscopic
repairs, the incidence of inguinal hematoma was
observed to be much lower (13.1%) compared to
other open mesh procedures (14.3%) and the
Lichtenstein repair (16.0%).[26]

In a research, Erhan et al. found that 4-6% of
patients experienced chronic pain following
Lichtenstein and preperitoneal hernia repairs,
whereas Poobalan et al. found that 10% of patients
experienced chronic pain following open inguinal
hernia repairs.?7]

According to Neumayer L. et al.'s research, the
laparoscopic surgery group experienced a greater
rate of complications (39%) compared to the open
surgery group (33.4%). On the day of operation and
after two weeks, the group undergoing laparoscopic
surgery experienced less discomfort than the group
undergoing open surgery.[¢]

9. Chronic groin pain

In a Danish study conducted over a two-month
period, 1,652 individuals who had groin hernia
surgery experienced pain 28.7% of the time a year
following the procedure. Just 4.5% sought or
received medical attention, despite the fact that 11%
said their discomfort interfered with their leisure
activities, and 3% said their pain was moderate to
severe.[]

A study conducted by Pedroso et al reported
significantly lower chronic pain at 12 months after
surgery in patients who underwent laparoscopic
TAPP compared to open Lichtenstein, 3.6% and
32% respectively.[

In our study, 22.9 % of patients who underwent
open Lichtenstein repair reported significant pain at
3 months after the surgery while none of the patients
who underwent Laparoscopic TAPP reported
significant pain. This is consistent with previous
studies and hence we concluded that laparoscopic
procedure is much superior to open Lichtenstein
technique with respect to incidence of chronic groin
pain following surgery.
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CONCLUSION

Chronic groin pain following inguinal hernioplasty
is also observed to be greatly reduced in
laparoscopic TAPP as compared to open
Lichtenstein repair, as is the case with most of the
outcomes of laparoscopic surgical procedures.
Important differences that might have played a role
includes the amount of surgical trauma, the plane of
dissection, and the ease of appreciation of the
anatomy. Feature that is common for both open and
laparoscopic techniques is the use of mesh. But the
exact mechanism of pain is still not clearly
understood and further research needs to be carried
out. A perfect method in open surgery to avoid
chronic groin pain is still considered desirable as
one can avoid the risk of post op adhesions
following laparoscopic TAPP repair.
Acknowledgement

I wish to express my gratitude to Dr. Samadarsi,
Prof and HOD, Department of General Surgery,
Sree Gokulam Medical College and Research
Foundation, Venjaramood, Trivandrum, and Dr.
Thomas K Thomas, Professor, Department of
General Surgery for being an inspiring and
supporting force throughout my tenure in this
institution and especially during the study. My
heartfelt thanks to Dr. Reji Jose, Professor
Community Medicine and Dr Abdul Saheer,
Associate Professor and HOD, Department of Public
Health Dentistry, Statisticians for their valuable
advice and statistical support. | am grateful to the
patients for their wholehearted support for the study.

REFERENCES

1. The Recurrence Rate in Hernia Surgery: How Important Is It? |
JAMA Surgery | JAMA Network [Internet]. [cited 2022 Jan 18].
Auvailable from:
https://jamanetwork.com/journals/jamasurgery/article-
abstract/596226.

2. Df C. Functional anatomy of the groin area as related to the
classification and treatment of groin hernias. Am J Surg
[Internet]. 1967 Dec [cited 2022 Jan 18];114(6). Available from:
https://pubmed.ncbi.nim.nih.gov/4862848/.

3. The cure of hernia. Read in the Section on Surgery at the Thirty-
seventh Annual Meeting of the American Medical Assocition,
May, 1886. | JAMA | JAMA Network [Internet]. [cited 2022 Jan
18]. Available from:
https://jamanetwork.com/journals/jama/article-abstract/425930.

4. Cunningham J, Temple WJ, Mitchell P, Nixon JA, Preshaw RM,
Hagen NA. Cooperative hernia study. Pain in the postrepair
patient. Ann Surg. 1996 Nov;224(5):598-602.

5. Murray M. Nyhus and Condon’s Hernia, Sth Edition. Ann Surg.
2002 Nov;236(5):693.

6. Pedroso LM, De-melo RM, Da-silva-JR NJ. Comparative study
of postoperative pain between the Lichtenstein and laparoscopy
surgical techniques for the treatment of unilateral primary
inguinal hernia. Arq Bras Cir Dig ABCD [Internet]. 2017 [cited
2019 Nov 30];30(3):173-6. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5630208/

7. Rutkow IM. Demographic and socioeconomic aspects of hernia
repair in the United States in 2003. Surg Clin North Am. 2003
Oct;83(5):1045-51, v-vi.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Ruhl CE, Everhart JE. Risk factors for inguinal hernia among
adults in the US population. Am J Epidemiol. 2007 May
15;165(10):1154-61.
Indranil B, Kumar MA, Sekhar BS. Retrospective Study on
Prevalence of Primary and Recurrent Inguinal Hernia and its
Repairs in Patients Admitted to a Tertiary Care Hospital. Indian
Medical Gazette. 2013 Jul ; 147 (6): 203-213.
Nyhus L, Stoppa R: preperitoneal inguinal pioneers. Carter PL.
Am J Surg. 2016;211:836-838.
Kurzer M, Belshan PA, Kark AE. The Lichtensten Repair. Surg
Clin North Am 1998;78:1025-1046.
Shyam DC, Rapsang AG. Inguinal hernias in patients of 50 years
and above. Pattern and outcome. Rev. Col. Bras. Cir. vol.40 no.5
Rio de Janeiro Sept./Oct 2013.
Zendejas B, Hernandez-Irizarry R, Ramirez T, Lohse CM,
Grossardt BR, Farley DR. Relationship between body mass index
and the incidence of inguinal hernia repairs: a population-based
study in Olmsted County, MN. Hernia J Hernias Abdom Wall
Surg. 2014 Apr;18(2):283-8.
Naeem M, Khan SM, Qayyum A, Jan WA, Jehanzeb M,
Mehmood K. Recurrence of inguinal Herniamesh repair. JPMI
2009;23(3):254-257.
Sangwan M, Sangwan V, Garg M, Mahendirutta P, Garg U.
Abdominal wall hernia in a rural population in India-Is spectrum
changing? Open Journal of Epidemiology 2013;3:135-138.
Zieren J, Zieren HU, Jacobi CA, Wenger FA, Miller JM.
Prospective randomized study comparing laparoscopic and open
tension-free inguinal hernia repair with Shouldice’s operation.
Am J Surg. 1998 Apr;175(4):330-3.
Johansson, Bo, et al. "Laparoscopic mesh versus open
preperitoneal mesh versus conventional technique for inguinal
hernia repair: a randomized multicenter trial (SCUR Hernia
Repair Study)." Annals of surgery 230.2 (1999): 225.
Pawanindra L, R. K. Kajla, J. Chander, R. Saha, and V. K.
Ramteke. "Randomized controlled study of laparoscopic total
extraperitoneal versus open Lichtenstein inguinal hernia repair."
Surgical endoscopy 17, no. 6 (2003): 850-856.
Filipi CJ, Gaston-Johansson F, McBride PJ, Murayama K,
Gerhardt J, Cornet DA, et al. An assessment of pain and return to
normal activity. Laparoscopic herniorrhaphy vs open tension-free
Lichtenstein repair. Surg Endosc. 1996 Oct;10(10):983-6.
Wellwood J, Sculpher MJ, Stoker D, Nicholls GJ, Geddes C,
Whitehead A, et al. Randomised controlled trial of laparoscopic
versus open mesh repair for inguinal hernia: outcome and cost.
BMJ. 1998 Jul 11;317(7151):103-10.
Anadol ZA, Ersoy E, Taneri F, Tekin E. Outcome and cost
comparison of laparoscopic transabdominal preperitoneal hernia
repair versus Open Lichtenstein technique. J Laparoendosc Adv
Surg Tech A. 2004 Jun;14(3):159-63.

Heikkinen T, Haukipuro K, Leppéld J, Hulkko A. Total costs of
laparoscopic and lichtenstein inguinal hernia repairs: a
randomized prospective study. Surg Laparosc Endosc. 1997
Feb;7(1):1-5.

Mier N, Helm M, Kastenmeier AS, Gould JC, Goldblatt MI.
Preoperative pain in patient with an inguinal hernia predicts long-
term quality of life. Surgery. 2018 Mar 1;163(3):578-81.

Page B, Paterson C, Young D, O’Dwyer PJ. Pain from primary

inguinal hernia and the effect of repair on pain. Br J Surg. 2002
Oct;89(10):1315-8.

Bringman S, Ramel S, Heikkinen TJ, Englund T, Westman B,
Anderberg B. Tension-free inguinal hernia repair: TEP versus
mesh-plug versus Lichtenstein: a prospective randomized
controlled trial. Ann Surg. 2003 Jan;237(1):142-7. doi:
10.1097/00000658-200301000-00020.

Bhandarkar, Deepraj S., Shankar M, Tehemton E. Udwadia.
"Laparoscopic surgery for inguinal hernia: Current status and
controversies."Journal of minimal access surgery 2, no. 3 (2006):
178.

Erhan Y, Elvan E, Hasan A, Metin M, Demet T. "Chronic pain
after Lichtenstein and preperitoneal (posterior) hernia
repair."Canadian Journal of Surgery 51, no. 5 (2008): 383.
Neumayer L1, Giobbie-Hurder A, Jonasson O, Fitzgibbons R Jr,
Dunlop D, Gibbs J, Reda D, Henderson W, Open mesh versus
laparoscopic mesh repair of inguinal hernia. N Engl J Med. 2004
Apr 29;350(18):1819-27. Epub 2004 Apr 25.

Bay-Nielsen M, Perkins FM, Kehlet H. Pain and Functional
Impairment 1 Year After Inguinal Herniorrhaphy: A Nationwide
Questionnaire Study. Ann Surg. 2001 Jan;233(1):1-7.

1033

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556


https://jamanetwork.com/journals/jamasurgery/article-abstract/596226
https://jamanetwork.com/journals/jamasurgery/article-abstract/596226

