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ABSTRACT 

BACKGROUND 

Using synthetic prosthesis (mesh) during Lichtenstein mesh hernioplasty causes clinical problems, such as foreign body sensation 

in the groin, discomfort, abdominal wall stiffness, and migration of the mesh from the primary site of implantation. Additionally, 

procreation and sexual function are reportedly seriously affected after surgical hernia treatment with mesh. Using external oblique 

aponeurosis for tissue-based groin hernia repair may reduce these complications. 
 

METHODS 

A total of 40 (50%) patients were operated using Lichtenstein mesh repair technique. These patients were included in Group A. 

Remaining 40 (50%) were operated using external oblique aponeurosis technique. These patients were included in Group B. This is 

a non-randomized control trial. Lichtenstein repair was done according to established technique as per standard protocols. 6” x 3” 

polypropylene mesh was used. In external oblique aponeurosis method, a flap of external oblique aponeurosis was created and 

sutured to inguinal ligament at one border and to conjoint tendon on the other border to form the new posterior wall, anterior to 

transversalis fascia. 
 

RESULTS 

Statistically, there was no significant difference between the two groups with respect to mean age of patients, side involved, type of 

hernia, suture removal time, duration of hospital stay, and time taken for returning to work. Mean time taken for surgery was 17.1% 

shorter in group A as compared to group B. Statistically, there was no significant difference between the two groups with respect to 

different immediate post-operative complications (p>0.05); though at all the follow-up intervals, proportion of those reporting pain 

was higher in Group A, this difference was not significant statistically (p>0.05). At six months, recurrence rate was 2.5% in Group A 

and 5% in Group B. 
 

CONCLUSIONS 

EOA offers a biocompatible option to mesh in view of no significant difference in immediate post-operative complications like 

infection. Also, tissue repair using EOA can be an effective alternative in sepsis and strangulated hernia cases where LMH is not done. 

In the present study, a high recurrence rate was an issue of concern, however, for other aspects, EOA was found to be either 

comparable or better than LMH. 
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BACKGROUND 

Inguinal hernia is the most common abdominal wall hernia 

and consequently inguinal hernia repair ranks among one of 

the most often performed surgical procedures. 

Some of the common methods of choice for inguinal hernia 

repair include (Rehman et al., 2010)1 

1. Lytle repair. 

2. Bassini repair. 

3. Shouldice repair. 

4. Darn repair. 

5. Lichtenstein repair (Mesh repair). 

6. Stoppa's repair. 

7. Laparoscopic extraperitoneal and intraperitoneal mesh 

hernioplasty. 

8. External oblique aponeurosis (Desarda) repair. 
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During 1980s, modern herniologists like Lichtenstein in 

1986 and Gilbert in 1987 had simply laid a swatch of mesh 

without sutures deep to or in front of fascia transversalis with 

good results.2,3,4 However, in the year 2001, Desarda 

presented a new method for inguinal hernia repair by using an 

undetached strip of external oblique aponeurosis that did not 

use a mesh.5,6 

Contemporary literature reports Lichtenstein repair to be 

a tension free repair associated with negligible rates of 

recurrence.7,8 It has become a standard method of treatment 

for inguinal hernia9. However, use of synthetic prostheses 

(mesh) during the Lichtenstein mesh hernioplasty can create 

new clinical problems, such as foreign body sensation in the 

groin, discomfort, and abdominal wall stiffness, which may 

affect the everyday functioning of the patient.10 Surgical-site 

infections, often with clinical symptoms delayed for many 

years, are more frequent after hernia treatment using 

mesh.11,12 Migration of the mesh from the primary site of 

implantation in the abdominal cavity is one of the most 

dangerous complications.13,14,15 Intense chronic inflammatory 

process typically associated with foreign body reactions 

around the mesh prosthesis may produce meshoma or 

plugoma tumours, the treatment of which becomes a new 

surgical challenge.16,17, 18 Additionally, procreation and sexual 
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functions are reportedly seriously affected after surgical 

hernia treatment with mesh.14,19 

In view of these stated complications and postoperative 

dysfunction, the Desarda method using external oblique 

aponeurosis, which was presented in 2001, became a new 

surgical option for tissue-based groin hernia repair. However, 

the clinical evidence comparing it with the already established 

techniques like Lichtenstein mesh repair is scarce and is in 

building phase. 

Hence, the present study was carried out to compare the 

efficacy of Lichtenstein Mesh Hernioplasty with External 

oblique aponeurosis to find out their feasibility, effectiveness 

and complications in our environment. 

 

METHODS 
 

Place of Study 

Department of Surgery, Era’s Lucknow Medical College, 

Lucknow. 

 

Type of Study 

Non-randomized control trial study. 

 

Study Population 

Patients of inguinal hernia attending the Surgery OPD and 

indoor wards of Era’s Lucknow Medical College, Lucknow. 

 

Study Duration 

18 months, (January 2017 to June 2018) 

 

Ethical Considerations 

The study was approved by Institutional Ethics Committee, 

Era’s Lucknow Medical College, Lucknow. Informed consent 

was obtained from all the participants. 

 

Method 

All the patients fulfilling the inclusion criteria and not falling in 

the domain of exclusion criteria were invited to participate in 

the study. Only those providing informed consent were 

included in the study. Details regarding age, side involved, and 

type of hernia (direct/indirect) were noted. 

The patients were then included into one of the following 

two groups- 

 

Group A 

Patients operated using Lichtenstein technique. 

 

Group B 

Patients operated using external oblique aponeurosis. 

 

All the patients received intravenous antibiotic 

(Cefoperazone) single pre- and post-operative dose as per 

protocol. 

The patients were operated either under general or spinal 

anaesthesia according to patient’s fitness status. 

In Group A, Lichtenstein repair using 6”x3” polypropylene 

mesh was done according to established technique as per 

standard protocol and precautions. 

In Group B, a flap of external oblique aponeurosis was 

created and sutured to inguinal ligament at one border and to 

conjoint tendon on the other border to form the new posterior 

wall, anterior to transversalis fascia. 

 

Sample Size 

Sample size estimation was based on the basis of recurrence 

rate of the two groups using the formula: 

 

n =
(Zα +  Zβ)2

{ln(1 − e)}2
+

(1 − p1)

p1
+ 

(1 − p2)

p2
 

 

Where,  p1 = 0.02 

p2 = 0.083 

Risk rate e = 0.95 

Type I error  = 2.5% 

Type II error  = 20% for detecting results with 80% 

power of study 

Data loss = 10% 

The sample size came out to be: 

n = 40 in each group 

 

Patients were allotted to groups by Random Table Method. 

 

Inclusion Criteria 

All male patients undergoing elective inguinal hernia surgeries 

for either direct or indirect hernia. 

 

Exclusion Criteria 

 Patients aged below 18 years. 

 Female patients. 

 Bilateral or recurrent inguinal hernias. 

 Patients in whom general anaesthesia and spinal 

anaesthesia are contraindicated and medically unfit for 

operation. 

 Those affected with HIV, HCV, HBsAg, Diabetes mellitus. 

 

Statistics 

Data so obtained was fed into computer using Microsoft Excel 

2013 software and subjected to statistical analysis. The values 

were represented in Number (%) and Mean ± SD. Variables 

were compared by using Student’s t-test and Chi-square test. 

P value of <0.05 was taken as significant. The statistical 

analysis was done using SPSS (Statistical Package for Social 

Sciences) Version 21.0 statistical Analysis Software. 

 

RESULTS 

The present study was conducted with an aim to find out the 

efficacy of inguinal hernioplasty using external oblique 

aponeurosis as compared to Lichtenstein mesh hernioplasty. 

For this purpose, a non-randomized study was carried out in 

which a total of 80 male patients with inguinal hernia were 

enrolled and were allocated to one of the following two 

groups: 

 

Sl. 
No. 

Group Description No. of Cases % 

1. A 

Patients of inguinal 
hernia who were 
operated using 

Lichtenstein technique 

40 50 

2. B 

Patients of inguinal 
hernia who were 

operated using external 
oblique aponeurosis 

40 50 

Table 1. Group Wise Distribution of Cases 
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A total of 40 (50%) patients were operated using 

Lichtenstein mesh repair technique and comprised the Group 

A of study while remaining 40 (50%) were operated using 

external oblique aponeurosis technique and comprised the 

Group B of study. 

 

Sl. 
No. 

Age Group 
Group A (n=40) Group B (n=40) 

No. % No. % 
1. ≤20 Years 1 2.5 3 7.5 

2. 21-30 Years 5 12.5 8 20 

3. 31-40 Years 11 27.5 11 27.5 
4. 41-50 Years 7 17.5 8 20 

5. 51-60 Years 11 27.5 7 17.5 
6. 61-70 Years 4 10 3 7.5 

7. >70 Years 1 2.5 0 0 

Mean Age ± SD 
(Range) 

45.00±14.33 (18-80) 39.98+13.49 (18-68) 

Table 2. Age-Wise Distribution of Cases in The Two Groups 

‘t’=1.615; p=0.110 

 

Age of patients ranged from 18 to 80 years. Majority of 

patients in both the groups were aged between 31 and 60 

years. Mean age of patients in Group A was 45.00±14.33 years 

whereas mean age of patients in Group B was 39.98±13.49 

years. Though mean age of patients in Group A was higher as 

compared to that of patients in Group B yet the difference 

between two groups was not significant statistically 

(p=0.110). 
 

Sl. 
No. 

Characteristic 

Lichtenstein 
Method 
(n=40) 

Group A 

External 
Oblique 

Aponeurosis 
Method 
(n=40) 

Group B 

Statistical 
Significance 

No. % No. % 2 ‘p’ 

1. 
Side       

Left 6 15.0 10 25.0 
1.250 0.264 

Right 34 85.0 30 75.0 

2. 

Type       

Direct 13 32.5 6 15.0 
3.382 0.066 

Indirect 27 67.5 34 85.0 
Table 3. Distribution of Cases in The Two Groups According to 

Side Involved and Type of Hernia 

 

Right side was more commonly involved than left side in 

both the groups. In Group A, 34 (85%) patients and in Group 

B, 30 (75%) patients showed involvement of right side. 

Statistically, there was no significant difference between two 

groups with respect to side involved (p=0.264). 

In Group A, 13 (32.5%) had direct and 27 (67.5%) had 

indirect hernia whereas in Group B, 6 (15%) had direct and 34 

(85%) had indirect hernia. Though proportion of those having 

direct hernia was higher in Group A as compared to that in 

Group B yet this difference was not significant statistically 

(p=0.066). 

 

Sl. 
No. 

Time Taken for 
Surgery (Minutes) 

Group A (n=40) Group B (n=40) 

No. % No. % 

1. ≤40 minutes 40 100 13 32.5 
2. >40 minutes 0 0 27 62.5 

Mean Time Taken ± SD 
(Range) in Minutes 

34.83±2.12  
(30-40) 

42.02±1.72  
(40-45) 

Table 4. Comparison of Time Taken for Surgery Between the 
Two Groups 

‘t’=16.633; p<0.001 

Time taken for surgery ranged from 30 to 40 minutes in 

Group A and from 40 to 45 minutes in Group B. In Group A, the 

time taken for surgery was within 40 minutes in all the 

patients whereas in Group B, in a total of 13 (32.5%) patients’ 

surgery was done within 40 minutes while in 27 (62.5%) 

cases, surgery was done after 40 minutes. Mean time taken for 

surgery was 34.83±2.12 minutes in Group A as compared to 

42.02±1.72 minutes in Group B. Statistically, this difference 

was significant (p<0.001). 

There were no intraoperative complications in either of 

two groups. 

 

Sl. 
No. 

Characteristic 
Group 

A 
(n=40) 

Group 
B 

(n=40) 

Statistical 
Significance 

1. 
Seroma 

formation 
3 

(7.5%) 
3 

(7.5%) 
2=0; p=1 

2. Infection 
1 

(2.5%) 
0 

2=1.013; 
p=0.314 

3. Hematoma 0 
1 

(2.5%) 
2=1.013; 
p=0.314 

4. Scrotal oedema 0 
1 

(2.5%) 
2=1.013; 
p=0.314 

5. 
Other 

complications 
- - - 

Table 5. Comparison of Immediate Post-Operative 
Complications in The Two Study Groups 

 

In Group A, seroma formation and infection were noted as 

the complications in 3 (7.5%) and 1 (2.5%) patient 

respectively whereas in Group B, seroma formation, 

hematoma and scrotal oedema were seen in 3 (7.5%), 1 (2.5%) 

and 1 (2.5%) patient respectively. Statistically, there was no 

significant difference between two groups with respect to 

different immediate post-operative complications (p>0.05). 

 

Sl. 
No. 

Characteristic 
Group A 
(n=40) 

Group B 
(n=40) 

Statistical 
Significance 

1. 
Mean time taken for 
suture removal ± SD 

(Range) in days 

7.90+1.89 
(2-11) 

7.63+1.94 
(2-12) 

‘t’=0.641; 
p=0.523 

2. 
Mean duration of 
hospital stay + SD 

(Range) in days 

5.90+2.45 
(5-14) 

6.13+2.45 
(5-14) 

‘t’=0.385; 
p=0.701 

3. 
Mean time taken for 
return to work + SD 

(Range) in days 

11.10+3.20 
(10-22) 

11.20+3.29 
(10-22) 

‘t’=0.138; 
p=0.891 

Table 6. Comparison of The Time Taken for Suture 
Removal, Duration of Hospital Stay, and Time Taken for 

Return to Work in The Two Study Groups 
 

Time taken for suture removal ranged from 2 to 12 days. 

Mean time taken for suture removal was 7.90+1.89 days in 

Group A and 7.63+1.94 days in Group B. Statistically, there was 

no significant difference between two groups with respect to 

mean time taken for suture removal (p=0.523). 

Duration of hospital stay ranged from 5 to 14 days in both 

the groups. Mean duration of hospital stay was 5.90+2.45 days 

in Group A and 6.13+2.45 days in Group B. Though mean 

duration of hospital stay was longer in Group B as compared 

to that in Group A yet this difference was not significant 

statistically (p=0.701). 

Time taken for return to work ranged from 10 to 22 days 

in both the groups, mean time taken for return to work was 
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11.10+3.20 days in Group A and 11.20+3.29 days in Group B. 

Statistically, the difference between two groups was not 

significant (p=0.891). 

 

Sl. No. Time interval 
Group A 
(n=40) 

Group B 
(n=40) 

Statistical 
Significance 

1. One month 4 (10%) 2 (5%) 
2=0.721; 
p=0.396 

2. Two months 7 (17.5%) 2 (5%) 
2=3.130; 
p=0.077 

3. Six months 7 (17.5%) 2 (5%) 
2=3.130; 
p=0.077 

Table 7. Comparison of Post-Operative Pain in The Two 
Study Groups at Different Follow Up Intervals 

 

On one month, two months and six months’ follow-up, a 

total of 4 (10%), 7 (17.5%) and 7 (17.5%) patients of Group A 

and 2 (5%), 2 (5%) and 2 (5%) patients of Group B complained 

of pain. Though at all the follow-up intervals, proportion of 

those reporting pain was higher in Group A as compared to 

that in Group B, yet this difference was not significant 

statistically (p>0.05). 

No other complication was noted in any patient at any 

follow up. 

 

Sl. No. Recurrence 
Group A 
(n=40) 

Group B 
(n=40) 

1. No 39 (97.5%) 38 (95.0%) 
2. Yes 1 (2.5%) 2 (5.0%) 

Table 8. Comparison of Recurrence Between the Two 
Groups 

2=0.346; p=0.556 

 

At six months, recurrence rate was 2.5% in Group A and 

5% in Group B. Though the recurrence rate was higher in 

Group B as compared to that in Group A yet this difference was 

not significant statistically (p=0.556). 

Master chart of patients was prepared as they were 

operated according to the group they belonged, and then 

statistical analysis was applied. 

 

Operative Images 
 

 
A Similar Inguinal Skin Incision Given in Both the 

Procedures 
 

 
EOA Incised in Direction of Its Fibres 

 

 
Spermatic Cord Lifted up for Indirect Inguinal Hernia 

Repair 

 

 
Sac Identified, Opened and Contents Reduced 

 

 
Sac Transfixed and Cut to Let It Retract into The    

Abdominal Cavity 
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Lower Margin of EOA Sutured with Lower Margin of 

Inguinal Ligament 

 

 
Incision given over EOA to create a strip in the lower part 
which is already sutured to inguinal ligament at its lower 

margin. Its upper margin is sutured to conjoint tendon. 
Cord structures are released over the newly formed base 

of EOA strip. 

 

 
Newly formed lower margin of the upper flap of EOA is 

now sutured to the upper margin of lower flap of  

EOA with cord structures beneath it. 

 

 
Hernia Repair Is Completed with Native Tissues 

 

Incision for repair using external oblique aponeurosis was 

same as that of Lichtenstein technique. 

Interrupted sutures with Prolene 2-0 were used for both 

the procedures. 

Intraoperative complications were looked upon and time 

taken for the procedure was noted. 

Immediate post-operative complications, viz. seroma 

formation, infection, hematoma, scrotal oedema, etc. were 

noted. 

Time taken for suture removal, duration of hospital stay 

and time taken for return to work was noted. 

Patients were followed up to 6 months after surgery at one 

month, two months and six months interval. 

Postoperative pain and recurrence were observed using a 

visual analogue scale. Pain scores >5 indicated a clinically 

significant pain. 

 

DISCUSSION 

Lichtenstein mesh hernioplasty is the most common 

procedure for management of inguinal hernia. No doubt this 

method of hernia repair is simple and safe. But the mesh 

prosthesis has its drawbacks. Mesh works as a mechanical 

barrier. It does not give mobile and physiologically dynamic 

posterior wall.20 The synthetic prostheses can create new 

clinical problems, such as foreign body sensation in the groin, 

discomfort and abdominal wall stiffness, which may affect the 

everyday functioning of the patient.21 Moreover, 

complications like mesh migration, surgical site infection, 

development of meshoma or plugoma tumours18 are frequent 

complications encountered during the long-term. One of the 

most common reason for mesh-related complications in 

Lichtenstein’s mesh repair is the synthetic nature of the mesh. 

In this direction, external oblique aponeurosis repair is one 

such technique which was introduced in the year 20015 and 

since then being used clinically in different parts of world. The 

key characteristic of this technique is that it causes no tension 

on suture lines as seen in tension repairs and there is no 

foreign body used like mesh repairs. 

With this background, the present study was carried out as 

a non-randomized trial with an aim to find out whether 

inguinal hernioplasty using external oblique aponeurosis is as 

effective as Lichtenstein mesh hernioplasty. 

A total of 80 male patients with inguinal hernia were 

enrolled and were included in one of the two groups – Group 

A- a total of 40 (50%) patients who were managed using 

Lichtenstein mesh hernioplasty (LMH); Group B- remaining 40 

(50%) who were managed using external oblique aponeurosis 

(EOA) technique. 

In present study, age of patients ranged from 18 to 80 

years. Mean age of patients in Lichtenstein and external 

oblique aponeurosis groups was 45.00±14.33 and 

39.98±13.49 years respectively. 

The present study included all male patients. Inguinal 

hernia is relatively rare in females. Most of the studies 

reviewed by us follow an all-male design. Considering the low 

prevalence but a possible gender associated confounding 

effect, we preferred to follow an all-male study design only. 

The present study included only unilateral hernia cases 

and right side was more commonly involved in both the 

groups. A total of 34 (85%) of Lichtenstein and 30 (75%) of 

External oblique aponeurosis group patients had involvement 

of right side. Inguinal hernias are characteristically more 
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common on the right than on the left side, however, the 

proportion varies in different studies.22 

In present study, though we included both direct as well as 

indirect inguinal hernia cases yet in both the groups majority 

of cases had indirect hernia. Overall, more than 75% cases had 

indirect hernia. Epidemiologically too, indirect hernias are 

reported to be twice as common as direct hernia.22 

In present study, we did not find any significant difference 

between two groups with respect to age, side involved and 

type of hernia, thus satisfying the criteria of statistically 

matched groups and ensuring that these variables do not have 

a confounding effect on the outcome. 

In present study, mean duration of surgery was 

significantly shorter in Lichtenstein group (34.83+2.12 min) 

as compared to that in External oblique aponeurosis group 

(42.02±1.72 min). Thus, the mean time taken for surgery was 

17.1% shorter in LMH group as compared to EOA group. 

Although, a longer mean operative time in EOA group in 

present study could be attributable to preparation of a flap of 

external oblique aponeurosis and its suturing. As such the 

difference in operative time depends on mainly on the surgical 

skill of the surgeon. In present study, the surgical procedures 

were performed by a senior consultant who had performed 

more than 1000 LMH repairs and is highly skilled in 

performing those procedures, whereas EOA was relatively 

newer procedure. We expect that with increasing adaptation 

the operative time will decrease significantly. 

In present study, during immediate post-operative 

interval, seroma formation and infection were seen in 3 and 1 

case respectively in Lichtenstein group whereas in External 

oblique aponeurosis group, seroma formation, hematoma and 

scrotal oedema were noted in 3, 1 and 1 case respectively. 

Statistically, there was no significant difference between two 

groups with respect to immediate-post-operative 

complications. Both these techniques do not have much 

immediate post-operative complications. 

In present study, at one-, two- and six-months interval, 

proportion of those complaining of clinically significant pain 

was higher in Lichtenstein group as compared to that in 

External oblique aponeurosis group. At six months, 17.5% 

patients of Lichtenstein group and 2.5% of External oblique 

aponeurosis group reported of pain. However, the difference 

between two groups was not significant statistically. 

After six months, recurrence was noted in only 1 (2.5%) 

case in Lichtenstein group as compared to 2 (5.0%) in External 

oblique aponeurosis group. However, the difference between 

two groups was not significant statistically. The finding might 

be incidental only. 

 

CONCLUSIONS 

One must understand that EOA offers a biocompatible option 

to mesh in view of no significant difference in immediate post-

operative complications like infection. Also, tissue repair using 

EOA can be an effective alternative in sepsis and strangulated 

hernia cases where LMH is not done. In the present study, a 

high recurrence rate was an issue of concern; however, for 

other aspects, EOA was found to be either comparable or 

better than LMH. In view of the cheaper cost of the procedure, 

strangulated hernia, sepsis cases, it can be recommended as a 

viable alternative that can promise better clinical outcome. 

Further studies on a larger sample size with longer duration of 

follow-up are recommended. 
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