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Abstract
Purpose: The introduction of light weight three-dimension meshes into the
field of inguinal hernia repair showed excellent outcomes. Ultrapro Hernia
System (UHS) is one of these three-dimension meshes that allow reinforcing
the pre-peritoneal space with minimal fixation. It improves the patient quality
of life with rapid resumption of the daily activities. The aim of this study is to
evaluate the short-term outcomes of open mesh repair of primary complex
inguinal hernia using UHS mesh. Methods: Between November 2013 and
November 2015, seventy five male patients with complex primary inguinal
hernia were submitted to open inguinal hernia mesh repair using the UHS.
Results: The mean age was 46.1 years. Thirty three patients had inguinoscrotal hernias, 14 with Nyhus type IIIA, 22 with Nyhus type IIIB, & 6 patients
had strangulated hernias. The mean operative time was 48 minutes. No operative complications were recorded. Post-operatively, the mean VAS scale on 1
day, 1 week, & 1 month was 3.22, 1.2, & 0.3 respectively. The mean duration
of oral analgesics use was 2.1 days. None of the patients reported any chronic
pain at 12 months post-operatively. Two cases of superficial wound infection
were recorded that were treated by oral antibiotics. No recurrence was reported during a mean follow-up period of 26 months. Conclusion: Inguinal
hernia repair using UHS is an effective technique that combines the advantages of the anterior and the pre-peritoneal approaches. It improves the patient’s quality of life with minimal recurrence rates. A larger number of patients
with longer follow up periods are needed to increase the validity of our results.
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1. Introduction
The development of Lichtenstein tension-free polypropylene mesh hernioplasty
was one of the breakthroughs in the treatment of inguinal hernia as it decreased
the recurrence rates to 1% - 2% [1]. Later on, many surgeons applied another
technique where they used the posterior pre-peritoneal mesh placement method
especially in the recurrent cases [2] [3].
Gilbert had developed another solution for mesh repair of inguinal hernia. His
technique combined Lichtenstein repair in which the mesh was placed between
the internal and external oblique muscles with the pre-peritoneal approach. He
used the “Prolene Hernia System” which is a new devise formed of circular mesh
placed in the pre-peritoneal space with a connector placed in the defect that
connects the pre-peritoneal mesh with another flat mesh that covers the floor of
the inguinal canal [4].
A second generation of the bilayer mesh is the Ultra-Pro Hernia System
(UHS) (Johnson & Johnson, USA) which is a partially absorbable bilayer mesh
that is made of onlay and inlay patches connected by a cylindrical connector
placed by the same technique described by Gilbert but it is a light-weight mesh
partially made of absorbable material to reduce the post-operative chronic pain
and discomfort occurring with the classic heavy weight prolene mesh [5] [6].
This study is aiming to evaluate the short-term outcomes of the open repair of
complex primary inguinal hernia using UHS mesh.

2. Patients & Methods
This study was carried out between November 2013 and November 2015 in
Al-Wakra Hospital, Hamad Medical Corporation, Qatar. The study protocol was
fully approved by the ethical committee and the Medical Research Department
in Hamad Medical Corporation, Qatar. The study included 75 male patients
with complex primary inguinal hernia. This includes patients with inguino-scrotal hernias; Nyhus type IIIA & IIIB [7], & strangulated hernia. Exclusion
criteria included Nyhus type I and II patients with incomplete indirect inguinal
hernia, femoral hernia (Nyhus type IIIC), recurrent inguinal hernia (Nyhus type
IV), and inguinal hernia in females.
All the patients were diagnosed clinically to have inguinal hernia and an informed consent was taken from them.
Then, they were operated by open mesh repair of inguinal hernia using the
Ultra-Pro Hernia System (UHS). All the patients received prophylactic antibiotic
in the form of 1 gram of intravenous Cefazolin on induction of anesthesia. UHS
is a 3-dimensional partially absorbable light weight mesh which is made of onlay
and inlay patches connected together by cylindrical connector (Figure 1). Because it is partially absorbable, it leaves behind 65% less prolene in comparison
to the old meshes [8].
The operation starts with the classic inguinal incision opening the skin, subcutaneous tissue, and the external oblique aponeurosis. Then, dissection of the
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Figure 1. Ultrapro hernia system.

spermatic cord, and separation of the hernia sac from the cord contents and the
sac is then, transfixed ligated at its proper neck.
At this stage, the inferior epigastric vessels are identified and lifted at right angle by 2 Langenbeck retractors by the assistant surgeon. On lifting the inferior
epigastric vessels, the pre-peritoneal space can be approached and dissected
away from the fascia transversalis by both blunt dissection and inserting swabs.
In case of direct hernia, the hernia sac should be carefully reduced from inside
and separated from the fascia transversalis. The dissection is continued to open a
capacious space accommodating the inlay patch (Figure 2(a)).
The dissection extends infer-medially to Cooper’s ligament to ensure complete coverage of the myo-pectineal orifice. The iliac vessels are protected in the
lateral part of the dissection. The inlay patch is then applied in this pre-peritoneal space. If the dissection is adequate, the oval patch of UHS (its inlay patch
measures 12 × 8 cm) should be spread easily as medial as possible to cover the
whole myo-pectineal orifice (Figure 2(b)). The connector is passed through the
deep ring and the onlay patch is then placed over the fascia transversalis with a
slit made in it to pass the spermatic cord (Figure 2(c)).
The only patch is fixed by 3 Vicryl 3/0 stitches: first one in its medial end close
to the pubic bone with at least 1 cm of overlap, second one to fix it to the conjoint tendon at the level of the deep ring to prevent mesh rotation, and the third
one fixing the slit to the inguinal ligament. The inguinal wound is then closed in
layers by Vicryl 2/0 and the skin is closed by Monocryl 3/0 in a subcuticular fashion.
All the patients resumed oral intake 4 hours after the surgery, received Pethidine 50 mg intramuscular every 6 hours. They were discharged home on the
next day with oral Ibuprofen 400 mg twice daily.
All the patients were seen in the out-patient clinic after 1 week, 1 month, 3
months of surgery and then each 6 months for 2 years.

3. Results
The age of the patients ranged between 23 and 81 years with mean of 46.1 years
(Table 1). Thirty three patients presented with inguino-scrotal hernias, 14 hernias were classified as Nyhus type IIIA, 22 were Nyhus type IIIB, & 6 patients
were presented by strangulated hernias (Table 2). Operative time ranged between 35 and 88 minutes with a mean of 48 minutes.
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(a)
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Figure 2. (a) Dissection of the pre-peritoneal space; (b) The inlay patch is applied in the
pre-peritoneal space; (c) A slit in the onlay patch for the cord and spreading over the fascia transversalis.
Table 1. Patients’ demographics.
Patients’ Demographic

No. (%)

Sex:
Male

75 (100)

Female

0 (0)

Age:
Less than 40

36 (48)

40 - 60

27 (36)

60 - 80

11 (14.7)

More than 80

1 (1.3)

Table 2. Classification of hernias included in the study.
Type of Hernia

No. (%)

Inguino-scrotal

33 (44)

Nyhus type IIIA

14 (18.7)

Nyhus type IIIB

22 (29.3)

Strangulated

6 (8)
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No operative complications were recorded in any of the patients.
Post-operatively, the mean VAS scale on 1 day, 1 week, & 1 month was 3.22,
1.2, & 0.3 respectively. The mean duration of oral analgesics use post-operatively
was 2.1 days (Table 3). None of the patients reported any chronic pain at 12
months after the surgery.
Two cases of superficial wound infection were recorded that were treated by
oral antibiotics with no surgical drainage needed.
No recurrence was reported during the follow up period that ranged between
36 and 10 months with a mean of 26 months (Table 4).

4. Discussion
Surgeons are still looking for the ideal mesh to use in inguinal hernia repair. It
should be cost effective, covering the myo-pectineal orifice completely, with minimal post-operative complications. It should give the patient the minimal
post-operative pain, less chronic groin pain, and allows for the rapid resumption
of the usual daily activities. It should have the minimal possible recurrence rate
[9].
In Lichtenstein repair, the mesh is placed anteriorly to reinforce the muscle
shutter mechanism. On the other hand, in the pre-peritoneal approach, the mesh
is placed posteriorly in the pre-peritoneal space to cover Fruchaud myo-pectineal orifice completely [10] [11]. In 1997, Gilbert described his technique [4]
that combined both the anterior and the posterior pre-peritoneal approach by
the use of the Prolene Hernia System that gives the patient the advantages of
both techniques with comparable short and long term results [12].
The mechanism of post-operative chronic pain after inguinal hernia repair
using meshes is not yet fully understood. However, many factors have been considered e.g. remaining mesh size & weight, fixation material, excessive scarring
and nerve injuries or entrapment by sutures [13] [14].
Table 3. Surgical outcomes.
Operative results

Mean ± SD

Operative time

48 ± 20.4

Post-operative Results:
VAS Scale:
1 day

3.22 ± 1.3

1 week

1.2 ± 0.4

1 month

0.3 ± 0.11

Duration of oral analgesic use (days)

2.1 ± 0.9

Table 4. Post-operative complications.
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Complication

No. (%)

Superficial wound infection

2 (0.027)

Recurrence

0 (0)
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In attempts of reducing chronic pain, more interest has been recently focused
on the mesh material. The introduction of the light weight meshes was found to
be associated with less chronic pain, less patient’s discomfort, and better quality
of life after mesh repair of inguinal hernia with no difference in recurrence rate
if compared to the classic heavy weight prolene mesh [8] [15] [16] [17]. Light
weight mesh has large pore size that allows rapid tissue ingrowth. It allows minimizing tissue exposure to mesh by reducing the weight and surface area that
optimize the foreign body reaction and leaves less permanent mass [18] [19].
Ultra-Pro Hernia system is a light weight mesh that provides the patient with all
the advantages of this new generation of meshes. It allows for complete coverage
of the myo-pectineal orifice by the inlay patch. The onlay patch covers the floor
of the inguinal canal with pubic tubercle overlapping, and the connector works
as a plug for the deep ring and stabilizes the inlay patch preventing its migration
[18]. Moreover, UHS devise is fixed by only 3 absorbable stitches which is
another important factor in reducing foreign body and decreasing post-operative pain, chronic groin discomfort, and foreign body sensation.
The current study assessed the efficacy of UHS in inguinal hernia repair. The
mean operative time was 48 minutes, no operative complications was reported.
Only 2 superficial wound infections were seen and treated medically without
surgical intervention. The post-operative pain was minimal and none of the patients reported any chronic groin pain after 12 months of surgery. No recurrence
was encountered during a mean follow up period of 26 months. These results are
comparable to results of many other studies [20] [21]. When comparing UHS
with the classic Lichtenstein repair of inguinal hernia, many studies showed
equivalent results for both techniques regarding intra and post-operative complications, length of hospital stay, duration of analgesics use, and time to return
to usual activities [10] [11] [22]. Regarding operative time, some studies showed
shorter operative time for UHS [20] [23]; other studies had longer operative
time for UHS compared to Lichtenstein repair [24].
However, we think that UHS inguinal hernia repair is not without limitations.
The cost of UHS is high if compared to classic meshes. The UHS application
needs proper dissection of the pre-peritoneal space which may be difficult technically specially in the beginning of the learning curve. Nevertheless, the learning curve does not take long time. Finally, it makes the feasibility of the laparoscopic repair in future very difficult if recurrence develops [22]. Moreover, the
study should be extended to include other types of inguinal hernia e.g. recurrent
hernia and inguinal hernia in females.

5. Conclusion
In conclusion, UHS inguinal hernia repair is an effective technique that combines the advantages of the anterior and the pre-peritoneal approaches. It improves the patient quality of life with less chronic groin pain and minimal recurrence rates. However, a larger number of patients with longer follow-up periods
are needed to make our results more valid and strong.
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