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INTRODUCTION

Inguinal hernias are one of the most common conditions 
requiring surgery among abdominal wall hernia. Since the 
19th century, when modern techniques for the repair of groin 
hernia were first described recurrence was a problem. At that 
period in the late 19th century, Bassini’s repair which was 
developed became revolutionary that time for low recurrence 
rates.1 Traditional suture repair of inguinal hernia is replaced 
by routine tension-free mesh repair.2 In many countries, 
mesh repair became more prevalent than suture repair (such 
as Bassini’s, Darning, and Shouldice).3

In the late 19th century, Bassini’s repair was developed and 
became very popular at that time for low recurrence rates. It 

involved suturing of Bassini’s triple-layer (internal oblique, 
transverse abdominis, fascia transversalis) to inguinal liga-
ment with interrupted sutures and yielded recurrence rates 
of 5 to 15%.4 Many tissue-based repairs were developed. Mc 
Vays repair involves suturing of the triple layer to Coopers 
ligament.1 Shouldice repair achieved a recurrence rate below 
2% but lost its popularity due to its technical difficulties and 
inconsistent results outside Shouldice clinic.5 

Lichenstein in 1986 described the tension-free inguinal her-
nia repair with mesh.1 It becomes one of the most popular 
open technique for inguinal hernia repair due to the simplic-
ity of repair, the decreased post-operative pain and decreased 
recurrence rates compared to tissue-based hernia repair.1,6,7
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ABSTRACT
Introduction: Inguinal hernia is one of the commonest surgical conditions. Various surgical procedures are in vogue since 
ancient times for their repair.  Mesh repair is one of the promising surgical techniques though it is reported with certain complica-
tions like foreign body reaction, pain, fistula formation, infection, migration, shrinkage, and recurrence etc. Traditional “heavy-
weight” meshes (like Prolene ®) are now a day’s being replaced by partially absorbable lightweight meshes, that are less dense, 
apparently more physiological in their flexibility, and associated with less acute and chronic postoperative pain and discomfort. 
Objective: The present study was formulated to study the feasibility and efficacy of ULTRAPRO® mesh in Inguinal Hernia Re-
pair. We also tried to study postoperative complications with the use of Ultrapro® Mesh.
Methods: A total of 90 cases of hernias were included in the study after obtaining the written consent of the patients. Various 
parameters were noted down. Inclusion and exclusion criteria were followed. Operative technique and mesh implantation was 
performed. 
Results: 62.00% were right-sided hernias. Direct hernias were more common (48.89%) than indirect hernias (42.22%). The 
commonest co-morbidity found was hypertension in about 22.22% of patients.  The pain was the commonest (23.33%) acute 
postoperative complication followed by tightness, serosa and cord oedema. 
Conclusion: Type I and III are more common Nyhus type of hernia. Marginally advantageous over heavyweight mesh eg: 
Prolene, concerning early postoperative complications. Wound hematoma and Infection were absent with the use of Ultrapro® 
mesh. Chronic pain is less commonly seen with Ultrapro® mesh as compared to other lightweight mesh. No recurrence was 
seen during the study period.
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Even so, Mesh repair is linked with complications like for-
eign body reaction, pain, fistula formation, infection, migra-
tion, shrinkage, and recurrence.8 Some of these complica-
tions are more commonly seen with certain types of meshes 
e.g. chronic pain necessitating re-operation, high recurrence 
and complication rate, all associated with the use of mesh 
plugs.2,9

Traditional “heavyweight” meshes (like Prolene ®) are now 
a day’s being replaced by partially absorbable lightweight 
meshes, that are less dense, apparently more physiological 
in their flexibility, and associated with less acute and chronic 
postoperative pain and discomfort2. Recently introduced in 
lightweight meshes is Ultrapro ®, a Monocryl ®Prolene ® 
-Composite monofilament lightweight mesh, which is de-
signed for easier handling and better tissue integration to 
form a flexible “scar mesh”.2

The major objective of the present study was to study the 
feasibility and efficacy of ULTRAPRO® mesh in Inguinal 
Hernia Repair. We also tried to study postoperative compli-
cations with the use of Ultrapro® Mesh.

MATERIALS AND METHODS

The present study was carried out in the department of Sur-
gery over 28 months (August 2009 to December 2011). The 
study was started after obtaining an Ethical Clearance from 
Institutional Ethical Committee.  Total 88 patients were op-
erated on for hernia repair. Of these 88 patients, 2 patients 
underwent bilateral repair of their inguinal hernias. Thus, in 
all 90 inguinal hernias were repaired. Ethical approval was 
also obtained for the study (No. KBH/AUR/ECR/009)

Inclusion criteria: 
All types of adult inguinal hernias (Nyhus type I to IV) which 
were nonobstructive, unilateral or bilateral either primary or 
recurrent hernias

Exclusion Criteria
• Patients below the age of 20 years and small children 

with congenital hernias were excluded from the study. 
• All patients who presented with complications of in-

guinal hernia like strangulation were excluded from 
the study. 

• Patient with associated incisional hernias was exclud-
ed from the study. 

• The patient who was not ready for adequate follow up 
were excluded from the study.

Written informed consent was obtained from the Patients 
preoperatively after explaining the procedure and advan-
tages and disadvantages of ULTRAPRO® mesh repair.  All 
the cases included in the study were thoroughly examined 

and posted for surgery. A proper preoperative procedure 
was followed like investigations, pre-anaesthetic check-up, 
physicians’ fitness etc. Preoperative antibiotics were not pre-
scribed. All patients received a single dose of injection Ce-
furoxime 1.5 gm just before giving incision. 

Operative Technique
Initial dissection: A standard inguinal incision was deep-
ened down to the external oblique aponeurosis up to the su-
perficial inguinal orifice respecting the iliohypogastric and 
ilioinguinal nerves to open the Inguinal canal. The spermatic 
cord was mobilized. In the indirect hernia, the sac was sepa-
rated from the cord structures. Sac was incised and examined 
for its contents. Contents were reduced into the peritoneal 
cavity. Sac was then rotated and transfixed and ligated with 
a mersilk suture. Similarly, indirect hernia, sac along with its 
contents was reduced. 

Mesh implantation: Posterior wall was prepared for mesh 
implantation. Thorough hemostasis was achieved. The perio-
perative field was cleaned. Ultrapro® mesh was rolled and 
placed over the posterior wall. The first suture was taken 
over the pubic tubercle, followed by the rest of the mesh. 
Vicryl 2-0 was used for the purpose. The lateral end of the 
mesh was split to accommodate the spermatic cord. Care was 
taken that the cord is not snuggly placed between the mesh. 
External aponeurosis was sutured with 2-0 vicryl with con-
tinuous sutures. The superficial ring was kept appropriately 
wide. A suction drain of appropriate size was placed over the 
external oblique aponeurosis layer. The subcutaneous layer 
was closed with vicryl 2-0 and skin was stapled.

Postoperative management: The patient was kept nil by 
mouth and was advised bed rest till the anaesthesia effect is 
worn out completely. The foleys catheter was removed once 
the patient is ambulatory and simultaneously he/she was 
urged to go about early unrestricted activities. The drain was 
removed either during the hospital stay or on follow up. A 
prophylactic antibiotic was given for 2–3 days. The patient’s 
pain assessment was done on day three post-operatively and 
on follow up at day ten, one month and six months after the 
procedure. Pain assessment was done based on the Visual 
Analogue Scale. The patient was discharged with advice not 
to lift or push heavyweight.

RESULTS

The observations and results of this study are 
mentioned as follows-
Age-wise distribution of the patients: We divided all cas-
es into age groups as mentioned in table 1. The youngest 
patient in the study was 28 years old male while the oldest 
was 82years old male. Maximum numbers of patients were 
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found in the group of 51- 60 years (21 patients i.e. 23.33%). 
This group was followed by 61-70 years, 31-40 and 81-
90 years giving a percentage of 21.11%, 20% and 16.66% 
respectively. The median age of patients in our study was 
55 years.

Side of hernia: Out of the 88 patients 55 patients were right-
sided and 31 patients had a left-sided hernia. Two patients 
were operated on for bilateral Ultrapro® mesh repair.

Type of hernias operated: In our study; the majority of her-
nias operated were direct inguinal hernias (44 i.e. 48.89%). 
38 cases i.e 42.22% were of indirect type while 8 were of 
combined type i.e pantaloons hernia.

The extent of hernia: Out of the operated hernias 67 were 
incomplete and 23 were complete.

Type according to Nyhus classification: We classified the 
hernias by Nyhus type due to its simplicity. Maximum her-
nias 38 (42.22 %) were Nyhus type I hernias, whereas Nyhus 
type II, III and IV constituted 10 (11.11%),37(41.11%) and 5 
(5.55%) hernias respectively.

Co-morbidities found in the patients: It was noticed that 
patients having associated comorbid conditions had in-
creased hospital stay and were more prone to develop com-
plications.

Early (<1 month) postoperative complications: Out of 
the 90 hernia repair, 21 patients noticed pain at the opera-
tive site. All patients had VAS score less than 6 except for 
one who had a VAS score of 8. The pain was dealt with 
nonsteroidal analgesic satisfactorily in all of them. Four 
patients had seroma at the wound site, out of which one 
needed needle aspiration. Twelve complained of a sense of 
tightness at the operative site, more during walking. Out 
of these two had mild restriction in their routine daily ac-
tivities which persisted up to a maximum period of two 
months. There was one case of minor wound dehiscence 
which healed with dressing only and did not require resu-
turing. Two patients had cord oedema in an early postoper-
ative period which subsided with anti-inflammatory drugs. 
There were no other complications seen in the immediate 
postoperative period. There were no cases of infection of 
the wound or discharging sinuses.

Late (>1 month) postoperative complication: Out of 90 
hernia repairs in 88 patients, only two patients in our series 
had pain in the operative region that lasted for more than one 
month. Only non-steroidal analgesics sufficed to deal with 
this problem. No patient in our series developed a late infec-
tion or testicular atrophy. No recurrence was noted during 
the period of follow-up. This was consistent with the result 
of other series performed worldwide. The pain was noted in 
2 patients (2.22%)

DISCUSSION

Inguinal hernias are one of the most common cases encoun-
tered in surgical practice. In our study, we operated on 90 
inguinal hernias on 88 patients.

The mean age of the patient was 48.11years (range 28 – 82 
years). Holzheimer et al10 found the mean age of 48.4 years 
similar to our study. Similarly, Khan et al11, 12 had 48.78 years 
as mean age. The most common age group affected in our 
study was “51-60 years” affecting 23.33% of patients. This 
shows that middle-aged patients are more in the number who 
present to the hospital with an inguinal hernia irrespective of 
the duration that they were having a hernia.

Inguinal hernia can present as direct, indirect or combined 
i.e Pantaloon’s hernia. In our study, 42.22% of patients had 
the indirect type of hernia, 48.89% of the direct type hernia. 
George H Sakorafas et al13 from Athens had 55% as indirect 
hernia cases, 30% as direct ones and 15% as combined type. 
In the study by M. Smietanski et al.14 56% had indirect her-
nia while 39% had direct and 7% had the combined type of 
hernia. In our study direct type of hernia was more common 
rather than the indirect type, differing from other studies. 
This was because most of the patients belonged to age above 
50 years at which abdominal wall weakness is found com-
moner than that in younger patients.

In our study there were more number of right sided ingui-
nal hernia i.e. 55 out of 90 operated cases while 31 of left 
side and 2 bilateral cases. Study by Nadim Khan et al also 
had more cases (53.6%) of right-sided hernia, left-sided in 
41.1% and 5.4% as bilateral. The cause of preponderance of 
the right side is not known. It is postulated that as the right 
testis descends later than the left testis so right-sided pro-
cessus vaginalis is patent for a longer time. Appendectomies 
were reported to be the cause of right-sided hernias which 
does not stand true in our study as only four patients had 
undergone previous appendectomies and all did not have the 
right sided presentation.

Postoperative pain was assessed on day third, tenth, and one, 
six months after surgery. Visual Analogue Scale was used to 
assess the pain. In a study conducted by Holzheimer et al10, 
the majority i.e. 96% of patients had mild to moderate pain 
after hernia repair while only 4% of patients complained of 
severe pain. M. Smietanski et al also shows that with the 
use of Ultrapro® mesh complaints of mild pain with slight 
discomfort, feeling of tightness (Visual Analogue Score VAS 
score less than 2) were found in only 8.2% of patients. Usoro 
et al2 studied on twelve patients, all were pain-free at the 
time of discharge. This shows that with the use of Ultrapro® 
mesh and proper technique postoperative pain is minimum. 
Another randomized clinical trial by Smietanski et al showed 
that post-operative pain is less with lightweight mesh as 
compared to heavyweight mesh. 
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Another complication, i.e seroma formation was seen in 4 
(4.44%) patients in our study. Holzheimer et al.10 did not note 
a single case of seroma formation in their study. Nadim Khan 
et al had 3.6% patients with seroma in the lightweight mesh 
group and 3.5% patients in the heavy weight mesh group. 
Overall it seems that the occurrence of seroma formation is 
technique dependent and its incidence does not significantly 
change with the use of lightweight mesh.

In this study, only 2.22% of patients complained of pain at 
the operative site that lasted for more than one month. There 
was no recurrence of hernia or testicular atrophy seen. R. 
Holzheimer et al10 noted mild pain at the site in 2% of pa-
tients after three months. Smietanski et al14,15 documented 
chronic pain in 10.3% of patients but only 2.8% were affect-
ed by their daily activities. The recurrent hernia was found in 
1.6%. Recurrence was within one year. 

CONCLUSION

Inguinal hernia is a common problem seen during surgical 
practice. Inguinal hernias are more common in the middle 
ages than in young adults. The right side is more commonly 
affected than the left side. The incomplete hernia is more 
common than the complete type. Type I and III are more 
common Nyhus type of hernia. Acute pain was the most 
common early postoperative complaint followed by “Sense 
of Tightness”. Marginally advantageous over heavyweight 
mesh eg: Prolene, concerning early postoperative compli-
cations. Wound hematoma and Infection were absent with 
the use of Ultrapro® mesh. Chronic pain is less commonly 
seen with Ultrapro® mesh as compared to other lightweight 
mesh. No recurrence was seen during the study period. 

Inguinal hernias have only surgical treatment so patients 
should be advised to undergo surgery to avoid future compli-
cations like obstruction and strangulation. Mesh hernioplasty 
is the ‘GOLD STANDARD’ for inguinal hernia as treatment 
and should be advised. Proper techniques and skilful surgery 
have shown good results with fewer complications so sur-
geons should learn them and teach effectively as well. As-
sociated illness adversely affects the overall outcome of the 
patient so they should be given special attention. The latest 
guidelines and recommendations issued should be followed 
as they are based on studies of specialized centres managing 
a large number of patients. Postoperative counselling with 
instructions should be given to patients to avoid delayed 
complications at home. Ultrapro ® mesh has promising 
results concerning acute and chronic complications but its 
higher cost remains a restraining factor for its use.
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Table 1: Agewise distribution of patients
Age group (years) No. of patients Percentage

21-30 2 2.22 %

31-40 18 20  %

41-50 12 13.33  %

51-60 21 23.33  %

61-70 19 21.11  %

71-80 3 3.33  %

81-90 15 16.66  %

Total 90 100 %

Table 2: Sidedness of hernia
Clinical Presentation No. of patients Percentage

Right-sided inguinal hernia 55 62.00 %

Left-sided inguinal hernia 31 34.00 %

Bilateral inguinal hernia 02 4.00 %

Total 90 100.00%

Table 3: Types of hernias
Type No. of hernia 

operated
Percentage

Indirect 38 42.22 %

Direct 44 48.89 %

Combined (pantaloons) 8 8.89 %

Total 90 100 %

Table 4: Type according to Nyhus classification
Nyhus type No. of patients Percentage

I 38 42.22 %

II 10 11.11 %

III 37 41.11 %

IV 5 5.55 %

Total 90 100 %

Table 5: Co-morbid conditions
Sr. 
No. 

Co-morbid Conditions No. of 
patients

Percentage

1. Hypertension (HTN) 20 22.22 %

2. Diabetes mellitus (DM) 13 14.44 %

3. Ischaemic heart disease 
(IHD) 

7 7.78 %

4. COPD/ Asthama 4 4.44 %

5. Schizophrenia 1 1.11 %

6. Deep vein thrombosis 1 1.11 %

7. Polycystic kidney disease 1 1.11 %

8. Anemia 1 1.11 %

Table 6: Early post-op complications of repair
Sr. 
No.

Complication No. of patients Percentage

1. Acute pain 21 23.33 %

2. Seroma 04 4.44 %

3. Tightness 12 13.33 %

4. Wound dehiscence 1 1.11 %

5. Cord edema 2 2.22 %


