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Abstract

Background: Inguinal hernia operation is one of the most common operations in the world and in our country. A wide variety
of operation types are available. In elderly patients with high risk and / or comorbid comorbidity, inguinal hernia repair is a good
option under local anesthesia. The aim of this study is to demonstrate the reliability and effectiveness of open inguinal hernia
surgery using ProGrip (Parietex) patch in high-risk elderly patients under local anesthesia.

Materials and Methods: The results of 160 patients who underwent inguinal heria surgery using Parietex ProGrip mesh
between January 2014 and March 2018 were retrospectively reviewed. Local anesthesia was administered by anesthesiology
expert with using a mixture of 20 mg/ml lidocaine + 0.0125 mg / mL epinephrine, 2% prilocaine, 0.5% bupivacaine and saline.
Preoperative ultrasonography was performed to assess the type of inguinal hernia, and Gilbert was the preferred classification
method. The operative and mesh application times, postoperative recurrence of hernia and health status, along with follow-ups
were statistically evaluated.

Results: In the present study, 160 patients had a mean + standard deviation (SD) age of 73.6 + 3.4 y. Most were diagnosed
with Gilbert type 2 (n = 42; 26.3%) and type 3 (n = 49; 30.6%) inguinal hernias; all were ASA Grade 3 (n = 83; 51.9%) or Grade
4 (n=77;48.1%). The mean + SD operative and mesh application times were 30.0 + 3.8 min and 1.18 £ 0.6 min, respectively.
No anesthesia-related side effects or treatment-related mortalities were observed. No readmission, systemic complication,
postoperative recurrence or death occurred during the 6-month follow-up period. Postoperative seroma was observed in 6
patients and confirmed by a radiologist via ultrasonography. The pain visual analog scale (VAS) score decreased significantly
and the health VAS score increased significantly over time (p=0.0001 for both).

Conclusions: Open inguinal hernia surgery performed using a self-adhesive Parietex ProGrip mesh under local anesthesia is
a safe and effective treatment option for high-risk elderly patients.
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Amagc: Kasik fitigi operasyonu diinyada ve Ulkemizde en sik goriilen operasyonlardan biridir. Cok cesitli operasyon tipleri
mevcuttur. Yiksek riskli ve/veya eslik eden komorbite tasiyan yasli hastalarda, lokal anestezi altinda inguinal hemi onarimi iyi
bir segenektir. Bu calismanin amaci, lokal anestezi altinda yiiksek riskli yasl hastalarda ProGrip (Parietex) yama kullanarak
acik inguinal herni ameliyatinin givenilirligini ve etkinligini gostermektir.

Materyal ve Metod: Ocak 2014 - Mart 2018 tarihleri arasinda ProGrip (Parietex) yama ile inguinal herni ameliyati olan 160
hastanin sonuglari retsrospektif olarak incelendi. Anestezi tipi, anestezi uzmani tarafindan yapilan lokal anestezidir. Lokal
anestezi, 20 mg / ml lidokain + 0.0125 mg / ml epinefrin,% 2 prilokain,% 0.5 bupivakain ve serum fizyolojisi karigimi kullanilarak
yapildi. Preoperatif ultrasonografi tim hastalara radyolog tarafindan inguinal hemi tipini korele etmek igin yapildi ve fitigi
siniflandirmak icin Gilbert'in siniflandirmasi segildi. Operasyon zamani , yama uygulama zamani, ameliyat sonrasi fitik niiksu
ve takip ile birlikte saglik durumu istatistiksel olarak degerlendirildi.

Bulgular: Bu calismada 160 hasta, ortalama - standart sapma (SD) yas| 73.6 + 3.4 (65-82) idi. Kasik fitigi hastalarinin goguna
Gilbert tip 2 (n = 42;%26,3) ve tip 3 (n = 49;% 30,6) tanisi kondu. Bu gruptaki katilimcilarin tamami ASA Grade 3 (n = 83; 51,9)
veya Grade 4 (n = 77;%48,1) idi. Ortalama + SD cerrahi suresi 30.0 + 3.8 dk (20-45 dk) ve kendinden yapiskanli yama
uygulamasi igin gereken siire 0.5 dk ila 4 dk (ortalama 1.18 + 0.6 dk) idi. Anestezi ile iliskili yan etkiler veya tedavi ile iligkili
mortalite tespit edilmedi. Alti aylik takipte geri kabul, sistemik komplikasyon, ameliyat sonrasi niiks veya olim gériilmedi.
Postoperatif seroma 6 hastada gdzlendi ve radyolog tarafindan ultrasonografi ile dogrulandi. Yas, cinsiyet, VK (viicut kitle
indeksi), fitik yeri, Gilbert Siniflamasi, Mesh Yerlestirme Siresi, ameliyat stresi, ASA ve postop VAS skorlari arasinda
istatistiksel olarak anlamli bir iliski bulunmadi.

Yas, cinsiyet, VKI, fitik yeri, Gilbert Siniflamas, yama yerlestirme siiresi, ameliyat siiresi, ASA ve postop saglik VAS skorlari
arasinda istatistiksel olarak anlamli bir iligki bulunmadi.

Saglik VAS skorunun zamanla belirgin olarak arttigi ve VAS skorunun zamanla dnemli élgiide azaldigi bulundu (p = 0,0001).
Sonug: Bu galismanin sonuglari, kendinden yapiskanli yama (ProGrib) kullanilarak yapilan agik kasik fitigr ameliyatinin, lokal
anestezi altinda ytiksek riskli yasli hastalar igin gtivenilir ve etkili bir yontem oldugunu gostermektedir.

Anahtar kelimeler: Kasik fitigi, Lokal anestezi, Komorbidite
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Introduction

Inguinal hernia repair surgery is one of the most commonly
performed surgical procedures worldwide, treating over
twenty million people annually (1). There exist many varia-
tions of this surgery, owing to a surgeon’s specific training
(2), and as such, the best method remains controversial.
A dramatic improvement in the outcome of inguinal hernia
repair surgery has been observed with the Lichtenstein
open herniorrhaphy procedure (3), as well as the use of
local anesthesia. Many surgeons have since proceeded to
use this technique, making it the gold standard (4,5);
however, it is not without complications, which include lon-
ger postoperative recovery time and chronic inguinal pain
(6). With regard to local anesthesia, it has been shown to
have many benefits over regional and general anesthesia.
Increasing experience in the administration of local anest-
hesia appears to be important for reducing the risk of reo-
peration (2).

Roughly 1-3% of patients suffer from chronic pain after in-
guinal hernia repair surgery (3). Although the cause of this
pain after hernioplasty has not been fully elucidated, it is
believed to be attributed to the type of repair technique
(such as mesh fixation) and skin aggitation from different
mesh types (7). In particular, heavyweight polypropylene
mesh causes inflammation leading to scar tissue and mesh
shrinkag (8). Therefore, using a lighter weight mesh and
decreasing the degree of fixation may help prevent these
unwanted side effects (9-11). To this point, self-adhesive
mesh, such Parietex ProGrip, has been used with great
success in repairing incisional and inguinal hernias.

The purpose of the present study was to investigate the
reliability and efficacy of open inguinal hernia surgery utili-
zing Parietex ProGrip mesh in high-risk elderly patients un-
der local anesthesia. Postoperative complications, hernia
recurrence and chronic pain were evaluated at a 6-month
follow-up.

Materials and Methods

This was a retrospective study (n=160) that assessed out-
comes from open inguinal hernia repair surgery using Pa-
rietex ProGrip self-adhesive mesh between January 2014
and March 2018. Individuals with a unilateral or bilateral
inguinal hernia and over 65 years of age were eligible for
the study. If an individual had an incarcerated femoral her-
nia, a scrotal hernia, or had undergone a laparoscopic in-
guinal hernia operation or emergency surgery, they were
excluded from the study. The clinical ethics board with the
Faculty of Medicine at Cukurova University (reference
n0:94 6 December 2019) approved the study.

Parietex ProGrip is a self-adhesive mesh, made of polylac-
tic acid (PLA) microgrips and monofilament polyester, that
enables instant fixation for safer surgeries. PLA microgrips
allow surgeons to deploy the mesh in <1 min and without
the need for extra fixation (12). In this study, surgeries were
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carried out using the 12 x 8 cm Parietex ProGrip meshes
(PP1208DL/DR), placing them over the transversalis fas-
cia and behind the spermatic cord surrounding the
myopectineal orifice (Figure 1).

Local anesthesia was administered as described by
Wantz, using a mixture of 20 mg/mL lidocaine + 0.0125
mg/mL epinephrine, 2% prilocaine, 0.5% bupivacaine, and
serum physiology (13). Open inguinal hernia repair surgery
was carried out by an experienced surgeon following the
Lichtenstein method, as describeded by Amid (14,15). Pre-
operative ultrasonography was performed by a radiologist
to assess the type of inguinal hernia. Cases were classified
according to the Gilbert system (16,17), and categorized
by the American Society of Anesthesiologists’ (ASA) met-
hod to assess comorbidities existing before operation (18).
Follow-up was carried out by the surgeon at day one and
seven, and month one and six month after the operation.
Outcome criteria involved operative and mesh application
times, hernia recurrence after surgery, and health status.
Preoperative and postoperative pain and health were eva-
luated utilizing a pain visual analog scale (VAS) and a he-
alth VAS, respectively, with endpoints ranging for the for-
mer from 0 to 10 (0 being pain-free, 10 being the most in-
tense pain) and endpoints ranging for the latter from 0 to
100 (0 being worst conceivable condition, 10 being best
conceivable condition) (19,20).

Results

Table 1 shows there were 160 patients with a mean +
standard deviation (SD) age of 73.6 + 3.4 (65-82) y, 44
(27.5%) being female and 116 (72.5%) being male. Most
were diagnosed with Gilbert type 2 (n=42; 26.3%) and type
3 (n=49; 30.6%). All the participants were ASA Grade 3
(n=83; 51.9%) or Grade 4 (n=77; 48.1%).

Table 2 shows the mean = SD surgical time was 30.0 £
3.8 (20-45) min, and the time required for the self-adhesive
mesh application was 1.18 + 0.6 (0.5-4) min. Anesthesia-
associated side effects or treatment-associated mortalities
were not detected. Follow-up at 6 months revealed no re-
admission, systemic complications, postoperative recur-
rence or death. Postoperative seroma was observed in six
patients and confirmed by the radiologist via ultrasonogra-
phy; three patients had seromas evacuated under ultra-
sound guidance, and three had seromas spontaneously re-
sorb. A postoperative wound infection developed in one
patient and urinary tract infections developed in five pa-
tients, though these subsided after treatment.

Tables 3-4 and Figures 2-3 detail the postoperative health
status, pain at day one and seven, and month one and
sixth during the follow-up period. The mean £ SD pain VAS
score decreased from 3.5 £ 0.8 on day one to 0.07 + 0.2
at month 6. The mean = SD health VAS score increased
from 53.9 + 3.9 on day one to 96.1 + 2.1 at month 6. All
160 participants attained good health and reported
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mild/painless quality of life at one-month follow-up. The
pain VAS score decreased significantly and the health VAS
score increased significantly over time (p = 0.0001 for
both). There was no significant association between pre-
operative VAS scores and postoperative day one VAS
scores (p = 0.066), nor were there any associations be-
tween age, gender, body mass index, hernia location, Gil-
bert classification, mesh placement time, operation time,
ASA and postoperation pain and health VAS scores.

Table 1. Patients Demographics and Operational Details

n %
Sex
Female 44 215
Male 116 725
Age(y)* 73634 (65-82)
BMI(kg/m2)* 30.7£ 2.0 (23-35)
Gillbert Classification
1 21 13.1
2 42 26.3
3 49 30.6
4 23 144
5 18 11.3
6 7 44
ASA
3 83 51.9
4 77 481
Operation Time(min)* 30.0£38 (20-45)
Meshh Placament Time(min)* 1.18+ 0.6 (0.5-4.0)
Duration of Hospital Stay(hour)* 220745 (12-48)

* mean+SD(range);
ASA=American Society of Anesthegiologists;BMI=body mass index; SD=stan-
dert deviation

Table 2. Postoperative Complications

Inguinal Hernia Repair with Progrip Mesh

and efficacious outcomes. All of these factors are modifi-
able in surgical practices, and allocation branches in sub-
sequent outcome researches could be balanced against
these acquired and demographic risk determinants (2).
Inguinal hernia repair surgeries can be performed easily
with local anesthesia; however few surgeons choose this
method. Administering local anesthesia confers many ad-
vantages in open repair, but the surgeon must be experien-
ced with this method. For such operations in high-risk pati-
ents, this is a superior option because findings show that it
results in a quicker recovery time than general anesthesia
(2,21). In the present study, postoperative hospital stay
was 22.07 £ 4.5h.

Table 4. Preoperative and Postoperative VAS Score

Posto-

Preope- Postopera-

rative perative tive Postoperative  Postoperative

VAS \1/AS day VAS day 7 VASmonth1  VAS month 6
MeantSD  3.3+14 35+0.8 1.740.7 0.44+0.6 0.07+0.2
Median 3(0-8) 3(2-5) 2(0-4) 0(0-2) 0(0-1)
(Min-Max)

n %
Hematoma
No 159 99.4
Yes 1 0.6
Uriinery Tract Infection
No 155 96.9
Yes 5 3.1
Wound Infection
No 159 99.4
Yes 1 0.6
Seroma
No 154 96.3
Yes 6 3.8
Recurrence
No 160 100.0
Table 3. Postoperative Health VAS Score

Health Health Health Health p

VAS VAS VAS VAS

Adayl Aday7 Amonthl  Amonth6
Mean+SD  53.9+3.9 66.843.9 80.1+4.0 96.1+2.1

p=0.0001
Median 54 (40- 68 (55- 79(72-89) 96  (90-
(Min-Max)  65) 75) 100)
Discussion

An increase in information, better education, national su-
pervision and expertise in the management of inguinal her-
nias will enhance consistency and ensure more successful

Side effects of spinal anesthesia such as urinary tract re-
tention, hypotension and bradycardia are well known. In
high-risk patients treated under general anesthesia, comp-
lications often include urinary retention, arrhythmia, respi-
ratory depression, bronchoconstriction and the need for
postoperative mechanical ventilation. Notably, the inci-
dence of urinary retention after inguinal hernia repair sur-
gery can range from 1-20%, and the reason for this condi-
tion is generally due to the usage of general and spinal
anesthesia (2). In our study, urinary tract retention was not
observed in any patients.

Figure 1. Appearance of Mesh Placement
The mesh settle down to the tissue with the micro-grips promptly and
not requesting any additional fixation.
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Parietex ProGrip mesh is promising adhesive because it is
attached suture-free, minimizing the risk of nerve injury and
protecting anatomical frameworks. Furthermore, the resor-
bable PLA micro holdings of the mesh are largely blind
which impending injury to enclosing tissues (22). Repea-
tedly shifting the mesh placement can decrease adhesion
to tissues and raise the risk of mesh displacement or emig-
ration, yes with using Parietex ProGrip — whose mesh is
doubled over the long axle — the mesh field is reduced, fa-
cilitating a better positioning of the mesh. Furthermore, this
technique can prevent mesh dislocation or emigration,
which may be rooted in postoperative chronic pain and her-
nia recurrence.

1007

Mean

s p=0.0001

T
HEALTH WA SA MONTH 1 |
HEALTH VASA MONTHE

T
HEALTHWVAS A DAY 1
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Figure 2. Postoperative Health VAS Score
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Figure 3. Preoperative and Postoperative VAS Score

Pioneering research on the usage of a self-adhesive Pari-
etene ProGrip mesh (polypropylene with wide pores and
absorbable PLA microgrids) has reported less pain on the
postoperative day one in contrast to the usage of other
wide porous non-gripping polypropylene mesh (23). Addi-
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tionally, in an investigation consisting of 557 males recei-
ving open hernia repair surgery followed by suture fixing or
self-adhesive ProGrip mesh, findings showed that initial
postoperative pain scales were lower in patients who had
received the self-adhesive mesh over the sutures: mean
pain VAS (0-150) score at baseline was +1.3 and +8.6,
respectively, at discharge (p=0.033), and mean operative
pain VAS score at baseline was +4.2 and +9.7 respecti-
vely, on day seven (p=0.027) (24). In our study, pain was
minimal on the first postoperative day. The pain VAS score
was found to decrease significantly over time, whereas the
health VAS score was found to increase significantly over
time.

A few studies have reported shorter surgical times without
suture mesh fixing. Two in particular evaluated self-grip-
ping meshes with suture fixing and revealed 9 min (p=0.01)
and 12 min (p=0.008) reductions in mean surgical times
(23,25). In our study, the operation time and mesh place-
ment time were 30.0 + 3.8 and 1.18 + 0.6 min, respecti-
vely. Indeed, the self-adhesive mesh ensures the benefit
of achieving repair without the use of any sutures, and as
such, all patients declared no or minimal pain and good
health at the one-month follow-up.

Conclusion

The outcomes from this study show that inguinal hernia re-
pair surgery using the Lichtenstein method with self-adhe-
sive mesh is a reliable and effective method for high-risk
elderly patients under local anesthesia.
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