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Introduction
Inguinal hernia is one of the biggest challenges in surgical practice 
because of its frequency, complexity as well as the socio-economic 
consequences. The incidence and prevalence of inguinal hernia 
are not precisely known [1]. Inguinal hernia repair is the only cure; 
spontaneous recovery has never been reported [2]. The chance of 
a person having to undergo an inguinal hernia operation during his/
her life is quite high, 27% in the case of men and 3% in the case of 
women [3].

Inguinal Hernia repair includes various techniques such as 
Herniotomy only in children and in adults Bassini’s repair, different 
types of Darnings, mesh plug, Lichtenstein’s repair, Prolene Hernia 
System (PHS) and many more modifications. More recently 
laparoscopic approach has been added. The most important criteria 
for the choice of repair methods are recurrence rates, postoperative 
pain, testicular atrophy and the length of convalescence and ease 
of performance. Until the last decade Shouldice technique 1945 
(double breasting of tissues) was regarded as the standard for open 
hernia repair in Europe [4]. The low recurrence rate as claimed by 
Shouldice could not be achieved by surgeons in non-specialised 
centres [5,6]. Using patches and plugs tension-free techniques 
repair have produced excellent results, with low morbidity compared 
with conventional methods [7,8].

In our center, Dhiraj General Hospital which is a 1,200 bedded 
hospital catering to rural population of Vadodara and Waghodiya 
of Gujarat state, most teams in the general surgery service under 
both emergency and elective settings undertake open inguinal 
hernia repairs. In our unit we adopted the Lichtenstein method 
along with posterior wall repair, which uses a nonabsorbable mesh 
along with nonabsorbable suture to achieve tension repair, for open 
inguinal hernia surgery. In the present study, we sought to report our 
experience in inguinal hernia operation by using Lichtenstein Repair 
with Herniorrhaphy (posterior wall repair) over a four-year period.
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ABSTRACT
Context:  This study is about documentation of a technique 
which includes a combination of both hernioplasty and 
Herniorrhaphy, and its outcome in terms of recurrence rate and 
postoperative complications. It also compares the outcome 
of this method with routinely used techniques reported in the 
literature. 

Materials and Methods: LR with Herniorrhaphy was 
performed in the patients admitted with inguinal hernia under 
concerned surgeon. Their follow-up was assessed after 12 
months. Incidences of recurrence rate and other postoperative 
complications like painful scar, atrophy of testis, urinary retention, 
hematoma, sinus and infection were noted and compared with 
other techniques of repair from published data.

Statistical Analysis: was carried out by calculating the mean, 
standard deviation (SD), percentage and incidence rates.

Results: LR with Herniorrhaphy performed in 475 patients 
showed recurrence rate of <<0.01% (n=1) and very low 
incidences of other postoperative complications like painful 
scar (0.01%, n=5), sinus (0%, n=0), atrophy of testis (0%, n=0), 
retention of urine (0.01%, n=6), hematoma (<<0.01%, n=1) 
and infection (0%, n=0); as compared to published data with 
different techniques. 

Conclusion: LR with Herniorrhaphy can be used for open 
inguinal hernia repair as the gold standard procedure as it has 
got low recurrence rate and other postoperative complications as 
compared to other techniques. However, the result of this study 
is based on the data from a single center, thus we recommend 
multicentric trials to test the efficacy of this technique.

The primary objective of this study was to compare the hernia 
recurrence rate and other post-operative complications with our 
method against published data, and our secondary objective was 
to report the incidence of post- operative complications after hernia 
repair such as painful scar, sinuses, atrophy of testis, infection, 
hematoma/seroma and urinary retention.

MATERIALs AND METHODs

The Study Setting
This was a prospective study, which was carried out over a period 
of four years (September 01, 2009 to August 31, 2013) in the 
Department of Surgery of Dhiraj General Hospital, which is a 1200-
bedded multispecialty hospital, which caters to the rural population 
of Vadodara and Waghodiya, Gujrat, India.

All the surgical patients with inguinal hernia, admitted to the hospital 
during September 01, 2009 to August 31, 2013, and were willing to 
participate, were enrolled for the study. 

Before their enrolment, all the participants were explained about the 
nature and the purpose of the study. Consents were obtained from 
the patients.

The Study Subjects
A total of 479 patients who fulfilled the below mentioned criteria 
were enrolled in the study. Four patients missed the follow-up after 
surgery and hence, were excluded from the study. Thus, a total 
of 475 patients were enrolled in the study. Out of which 16 were 
emergency cases, while remaining 459 were electives.

All the patients above 20 years of age with inguinal hernia and those 
who were willing to give informed consent were included in the 
study. 

While, the patients who were not willing to give informed consent 
for open surgery, those who were suffering from critical or terminal 

Mahesh Pukar1, Dhairya Lakhani2



 
Mahesh Pukar and Dhairya Lakhani, Open Inguinal Hernia Repair	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2014 Oct, Vol-8(10): NC03-NC0844

illness, those who were already enrolled in the study and the 
patients with immune-compromised statuses were excluded from 
the study.

The demographic profile, complete histories, information on the 
vitals and relevant systemic examinations of all the patients who 
were fitting in the inclusion criteria and willing to participate in the 
study were recorded in a proforma and the patients were subjected 
to the following investigations – X-ray chest, PA view, complete blood 
count (CBC) with the use of a ‘Sysmex KX21 Three Part Differential 
Automated Hematology Analyser’, Erythrocyte Sedimentation Rate 
(ESR), C-Reactive Protein (CRP) by the latex agglutination method 
(the CRP Latex Kit was manufactured by Rapid Diagnostics, Pvt. 
Ltd.) and other relevant investigations in case required to rule out 
secondary pathology.

Procedure of Repair
The inguinal hernia repair was performed using following steps: 
Under complete aseptic precautions parts cleaned, painted and 
draped, Skin Incision taken at 2cm above and parallel to inguinal 
ligament extending from superficial to deep inguinal ring [Table/
Fig-1]. External oblique aponeurosis is exposed [Table/Fig-2] 
and incisised along the line of skin incision extending medially till 

superficial inguinal ring, superomedial flap is separated from conjoint 
tendon and Inferolateral flap is dissected upto upturn part of inguinal 
ligament. Then, Cord structures are hooked and sac is separated 
[Table/Fig-3]. Then, Sac is opened, Contents are reduced, [Table/
Fig-4] then Sac is twisted, transfixed, ligated with Vicryl No. 2 round 
body needle [Table/Fig-5] and excised. Then, the stump of sac is 
fixed to the muscles forming the deep inguinal ring that is Internal 
Oblique and Transverse Abdominis Muscle [Table/Fig-6]. Then, Cord 
sructures are lateralised and Posterior wall repair is done starting 
from pubic tubercle to deep ring taking continuous interlocking 
sutures using prolene 2/0 round body needle [Table/Fig-7]. Prolene 
Mesh is kept and fixed to the posterior wall of inguinal canal, that 
is fixed medially to the periosteum of pubic tubercle, inferiorily to 
the inguinal ligament, superomedially to the conjoint tendon and 
laterally it is fixed to the internal oblique muscle and beyond the deep 
inguinal ring medially, engulfing the cord structures and is sutured 
proximal to the deep inguinal ring with prolene 2/0 round body 
needle. [Table/Fig-8] Then, Cord structures are reposited, external 
oblique aponeurosis is sutured by taking continuous interlocking 
suture starting from beyond the angle of external oblique muscle 
incison laterally and superficial inguinal ring medially [Table/Fig-9] 
using prolene 1/0 round body needle and finally the skin is sutured 
with ethylon 3/0.

[Table/Fig-1]:	 Skin Incision taken at 2cm above and parallel to inguinal ligament extending from superficial to deep inguinal ring  [Table/Fig-2]: External aponeurosis is 
exposed and incised [Table/Fig-3]: Cord structures are hooked and sac is separated

[Table/Fig-4]:	 Sac is opened and contents are reduced [Table/Fig-5]: Sac transfixed and ligated [Table/Fig-6]: The stump of sac is fixed to the muscles forming the 
deep  inguinal ring that is internal oblique and transverse abdominis muscle

[Table/Fig-7]:	 Cord sructures are lateralised and posterior wall repair is done starting from pubic tubercle to deep ring taking continuous interlocking sutures 
[Table/Fig-8]: Mesh is fixed to posterior wall and cord structure reposited   [Table/Fig-9]: External oblique aponeurosis sutured
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Age (in years) Male (%) Female (%) Over all (%)

20-30 137 (28.84%) 0 (0%) 137 (28.84%)

30-40 151 (31.79%) 2 (0.01%) 153 (32.21%)

40-50 78 (16.42%) 1 (0.01%) 79 (16.63%)

>50 99 (20.84%) 5 (0.01%) 104 (21.89%)

Over all 467 (98.32%) 8 (0.02%) 475 (100%)

Mean Age at 
Surgery (in years) 42.8 ± 14.3

Diabetics 52 (11.1%) 1 (12.5%) 53 (11.16%)

Smokers 84 (17.9%) 1 (12.5%) 85 (17.89%)

Body Mass Index (kg/m2) Number (Percentage)

<18.5 189 (39.79%)

18.5 – 22.9 214 (45.05%)

>23.0 72 (15.16%)

Overall (Mean ± Standard Deviation) 19.8 ± 4.6

ASA Grade (American Society of Anesthesiologists)

ASA I 290 (61.05%)

ASA II 178 (34.47%)

ASA III 6 (0.01%)

ASA IV 1 (<0.01%) Late Post-
Operative 

Complication

Direct 
Inguinal 
Hernia

Indirect 
Inguinal 
Hernia

Pantaloon 
Inguinal 
Hernia

Over all

Recurrence 1 (16.67%) 0 (0%) 0 (0%) 1 (16.67%)

Sinuses 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Painful Scar 1 (16.67%) 3 (50%) 1 (16.67%) 5 (83.33%)

Atrophy of Testis 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Over all 2 (33.33%) 3 (50%) 1 (16.67%) 6 (0.01%)

Early Post 
Operative 

Complication

Direct 
Inguinal 
Hernia

Indirect 
Inguinal 
Hernia

Pantaloon 
Inguinal 
Hernia

Over all

Retention of 
Urine

4 (57.14%) 1 (14.28%) 1 (14.28%) 6 (85.71%)

Haematoma 0 (0%) 0 (0%) 1 (14.28%) 1 (14.28%)

Infection 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Over all 4 (57.14%) 1 (14.28%) 2 (28.56) (0.01%)

Characteristic Study Participants (Percentage)

Side of Inguinal Hernia

Right 217 (45.68%)

Left 189 (39.79%)

Bilateral 69 (14.53%)

Type of Unilateral Hernia (n=406)

Direct 122 (30.04%)

Indirect 256 (63.05%)

Pantaloon 28 (6.89%)

Episode

Primary 427 (89.89%)

Recurrent 48 (10.11%)

Presentation

Swelling 338 (71.16%)

Swelling, pain 97 (20.42%)

Swelling, pain, incarceration 34 (7.16%)

Sweling, pain, strangulation 6 (1.26%)

Duration of Surgery
In the beginning author took around 45-48 min for unilateral indirect 
inguinal hernia repair, while 38-40 min for unilateral direct hernia by 
this technique. After completing around 100 surgeries it took around 
30-32 min for indirect while 25-27 min for direct hernia; after 475 
surgeries author is completing indirect hernia repair in 16-18 min 
and direct hernia in 12-13 min from skin incision to skin suture.

Follow-up of Study Participants
After their discharge, patients were asked for follow up after a 
period of 6-12 mnth, for routine assessments and investigations. 
Four patients out of 479 skipped the follow-up and therefore were 
excluded from the study.

STASTICAL ANALYSIS
It was carried out by using mean, standard deviation (SD), incidence 
rate and percentage.

Results
A total of 475 patients were enrolled in the study, the characteristics 
of study participants and Inguinal hernia are described in [Table/Fig-
10] and [Table/Fig-11] respectively. After their repair, post operative 
complications were noted on their follow-up. The characteristics 
and incidences of post-operative complications are mentioned in 
[Table/Fig-12] and [Table/Fig-13]. 

DISCUSSION
Although, along time many types of surgical procedures have 
been tried to treat inguinal hernia, the high number of recurrences 
couldn’t be avoided. There is no consensus regarding the “best” 
surgical treatment of hernia. Based on medical publications [9-12] 
we have witnessed that recurrence persists with or without the use 
of meshes. The recurrence rate of inguinal hernia following primary 
repair has been reported to be 0.5%–10.0% [13-16]. The reported 
rates of chronic pain (0.7%–62.9%) [17-19], wound infection (1.0%– 

7.0%), [20] urinary retention (0.2%–22.2%) [21,22], hypoesthesia 
(4.3%–67.0%) [23,24] and other postoperative complications after 
hernia repair also extend over wide ranges. Such wide variations 
in incidences may be attributed to differences in patient factors 
(e.g. gender, age, comorbidities and the subjective perception of 
symptoms) and institutional factors (e.g. surgeon’s experience, 
method of repair, type of anaesthesia and duration of follow-
up). Thus, choice of repair method for inguinal hernia remains 
controversial.

Nowadays, mesh repair of inguinal hernia is the most common 
operation. Approximately 20 million groin hernioplasties are 
performed each year worldwide, over 17,000 operations in Sweden, 
over 12,000 in Finland, over 80,000 in England and over 8,00,000 
in the USA [25–29]. Countless studies have been reported in the 
medical literature in attempts to improve the overall out- comes 
following hernia operations and, due to this fact, the procedure has 

[Table/Fig-10]:	 Characteristics of study participants (n=475)

[Table/Fig-11]:	 Characteristic of inguinal hernia in study participants (n=475)

[Table/Fig-12]:	 Late post operative complications of study participants 

[Table/Fig-13]:	 Early post operative complications of study participants
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The postoperative complications with LR + Herniorrhaphy [Table/
Fig 14] in the study subjects approximate to 0.02% (n=13), that is 
very less. Of that retention of urine was found in 0.01% (n=6) cases, 
painful scar in 0.01% (n=5) cases, hematoma in <0.01% (n=1) 
cases and recurrence was also found in <0.01% (n=1) cases. While 

evolved immensely, especially over the last few decades. Recurrence 
of inguinal hernia was initially a significant problem; however with the 
advent of the tension-free mesh repair as described as Lichtenstein 
Repair (LR) [30], recurrence rate has consistently been reported as 
low as 1–4% [31–34], a drop from up to 50–60%.

Studies Techniques Recurrence Painful Scar Sinus Atrophy of 
Testis

Retention 
Urine

Haematoma Infection

Current Study LR+ HR 1/475 5/475 0/475 0/475 6/475 1/475 0/475

2014, Kai Xiong Cheong [35] LR 20/520 6/520 0/520 0/520 7/520 25/520 3/520

2012, Berrevoet et al., [36] TIPP 3/72 - - - - - -

LR 2/70 - - - - - -

2006, Dogru et al., [37] TIPP 0/69 - - - - - -

LR 1/70 - - - - - -

2007, Gunal et al., [38] TIPP 1/39 - - - - - -

LR 1/42 - - - - - -

2007, Nienhuijs et al., [39] TIPP 2/86 - - - - - -

LR 2/85 - - - - - -

2004, Muldoon et al., [40] TIPP 1/121 - - - - - -

LR 5/126 - - - - - -

2012, Koning et al., [41] TIPP 2/143 - - - - - -

LR 4/159 - - - - - -

1999, Kawji et al., [42] TIPP 0/21 - - - - - -

LR 0/83 - - - - - -

2008, Karatepe et al., [43] TIPP 0/19 - - - - - -

LR 0/21 - - - - - -

2010, Hamza et al., [44] TIPP 0/25 - - - - - -

LR 0/25 - - - - - -

2008, Erhan et al. [45] TIPP 1/24 - - - - - -

LR 0/70 - - - - - -

2007, Farooq et al., [46] TIPP 0/33 - - - - - -

LR 0/34 - - - - - -

2013, Paulo Kasab et al., [47] MV 2/75 - - - - - -

BT 2/69 - - - - - -

2013, L. Timisescu et al., [48] LR 1/91 0/91 0/91 0/91 4/91 9/91 5/91

2001, George H Sakorafas et al., [49] LR 1/540 - - - - - -

2011, Anuradha Anand et al., [50] LR 4/489 11/489 - 2/489 - - 1/489

PHS 0/190 2/190 - 3/190 - - 1/190

DR 1/88 4/88 - 1/88 - - 0/88

MP 1/50 1/50 - 0/50 - - 0/50

HT 2/9 0/9 - 0/9 - - 0/9

2012, G. G. Koning et al., [51] TREPP 0/50 - - - - 18/50 0/50

2013, Motohito Nakagawa et al., [52] MR 0/46 30/46 - - - 2/46 -

PHS 0/45 31/45 - - - 1/45 -

2011, Konrad Pielacinski et al., [53] LR 2/59 - - - - 6/59 -

[Table/Fig-14]:	 Comparison of outcome of different techniques used for open hernia repair
Abberation: HR: Herniorrhaphy, TIPP: Open Transinguinal Pre-peritoneal Mesh Repair, LR: Lichtenstein Repair, MV: McVay Technique, BT: Bassini Technique, DR: Darn Repair, 
MP: Mesh Plug, PHS: Prolene Hernia System, HT: Herniotomy, TREPP: Transrectus sheath peritoneal technique, MR: Marcy Repair
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0% cases were reported for sinuses, mesh migration, infection and 
atrophy of testis in the study participants.

There were two unusual cases encountered in the study, one in 
which there was bilateral huge direct inguinal hernia with the defect 
more than 7cm on both the sides [Table/Fig-15] and in second case 
complete indirect hernia with congenital sac containing appendix 
[Table/Fig-16]. In both the cases repair was done by this technique, 
with no postoperative complications. 

[Table/Fig-17] suggests that LR with Herniorrhaphy is better than 
LR alone in terms of low recurrence rate and low incidences of 
post operative complications. Study noted similar recurrence rate 
as that of TREPP, MR and PHS but those techniques have high 
incidences of other postoperative complications like atrophy of 
testis, hematoma and painful scar which limits the use of the same 
in routine practice.

Conclusion
LR with Herniorrhaphy can be used for open inguinal hernia repair 
as the gold standard procedure as it has got very low recurrence 
rate (<0.01%) and other postoperative complications like Retention 
of urine, Painful scar, Hematoma and Atrophy of testis as compared 
to other techniques. However, the result of this study is based on 
the data from a single center, thus we recommend multicentric trials 
to test the efficacy of this technique.
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[Table/Fig-15]:	 Preoperative picture shows huge bilateral inguinal hernia.
[Table/Fig-16]:	 Intra-operative picture shows appendix in hernia sac 
(Amyand’s Hernia)

Technique Recurrence Atrophy 
Testis

Retention Painful 
Scar

Hematoma

Current 
Study

<0.01% 0% 0.01% 0.01% 0.01%

LR [35-50, 
53]
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46]
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MR [52] 0% 65.2% - 65.2% 4.35%

PHS [50,52] 0% 14.04% - 68.8% 2.22%

[Table/Fig-17]:	 Comparison of recurrence and postoperative complications with
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