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Rezumat

Procedeul Lichtenstein “tension-free“ în tratamentul
herniei inghinale
Recurenåele dupã operaåie pentru hernie au fost întotdeauna
o problemã importantã. Scopul acestui studiu a fost sã
prezentãm experienåa noastrã în utilizarea procedeului
Lichtenstein “tension-free“ în tratamentul herniei inghinale. În acest studiu au fost incluæi 223 pacienåi operaåi cu
hernie inghinalã din septembrie 2000 pânã în august 2003.
La 203 pacienåi am folosit protezã de polypropilenã. Am
colectat resultatele privind complicaåiile precoce æi tardive
æi în special cele referitoare la rata de recurenåã. Au fost 189
bãrbaåi (93,1%) æi 14 femei (6,9%). La 70% din cazuri,
hernia inghinalã a fost indirectã (n = 156), directã la 25%
(n = 56) æi mixtã (pantaloon) la 5% (n = 11). Hernia
bilateralã au avut 40 din bolnavi (19.7%). La 210 (94.2%)
pacienåi a fost primarã æi la 13 (5.8%) recidive. Media de
vârstã a fost de 54.3 (între 32 si 71 ani). Urmãrirea a fost
realizatã prin examen clinic la 160 pacienåi (78.8%).
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Perioada medie de urmãrire a fost 3 ani (între 1 si 5 ani).
Serom a avut un pacient æi 5 au avut neuralgie postoperatorie.
Numai unul a avut recidivã (0.4%) dupã patru ani. Operaåia
pentru hernie inghinalã prin procedeul Lichtenstein
“tension-free“ cu folosirea de protezã de polypropilenã, este o
metodã simplã æi sigurã fãrã morbiditate precoce sau tardivã æi
este o metodã fãrã recidivã, în perioada de urmãrire.
Cuvinte cheie: hernie inghinalã, Lichtenstein “tensionfree“, recidivã, protezã, propilenã

Abstract
Recurrences have been a significant problem following
hernia repair. The purpose of this study was to present our
experience of Lichtenstein tension-free repair of inguinal
hernia. In this retrospective study, 223 inguinal hernia
repairs were performed between September 2000 and
August 2003 in 203 patients, using a polypropylene mesh.
The main outcome measure was early and late complications and especially recurrences. There were 189 males
(93.1%) and 14 females (6.9%). Inguinal hernia was
indirect in 70% of cases (n = 156), direct in 25% (n = 56),
and of the pantaloon (mixed) type in 5% (n = 11). Bilateral
inguinal hernia was found in 20 patients (9.8%). 210
(94.2%) of hernias were de novo, while 13 (5.8%) were
recurrences. The mean patients age was 54.3 years (range,
32-71 years). The follow-up was completed in 160 patients
(78.8%) by clinical examination. The median follow-up
period was 3.0 years (range, 1-5 years). Seroma and postoperative neuralgia were observed in one and 5 patients
respectively. There was only one recurrence (0.4%) four
years later. Lichtenstein tension-free mesh repair of inguinal
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hernia is a simple and safe method, with no significant
early and late morbidity and achieved a method with no
recurrence during the follow-up period.
Key words: inguinal hernia, recurrence, polypropylene
mesh, Lichtenstein technique

Introduction
Hernia particularly is referred as a frequent disease in male
population with a prevalence of 36 cases for every 1000
males. Its management is always surgical. Hernia repair is
the second most frequently performed operation in France
and USA. Especially, inguinal hernia repair is the second
most common procedure after appendicectomy (17.2% of
the procedures in France, 24.1% of the procedures in USA)
(1). That means that 100,000 inguinal hernias are repaired
in France, 600,000 in USA and 80,000 in Great Britain per
year (2-5). Lowering the recurrence rate by 1% would mean
1,000 fewer operations for hernia repair per year in France,
for example.
Recurrence following repair of inguinal hernias is a
significant problem for both the surgeon and the patient.
There is evidence that a defect in the metabolism of collagen
is involved in the pathogenesis of inguinal hernia in adults,
leading to a weakening of the transversalis fascia. Obviously,
the use of such a weakened tissue is problematic for hernia
repair. In an attempt to reduce the incidence of recurrences
and to reinforce the plastic reconstruction, various techniques
have been used including autologous tissue techniques and a
variety of biomaterials (6, 7). Usher et al (8) proposed the use
of high-density polyethylene to repair tissue defects of the
chest and abdominal wall, about half a century ago. Since
then, a clear preference for synthetics has been observed and
during the last decade a marked interest in the use of
prosthetic materials was evident. The reports by Stoppa et al
(9) and by Lichtenstein et al (10), where the use of prostheses
was associated with many advantages, greatly contributed to
this change in our surgical philosophy.
In this retrospective study, we describe the operative
strategy and the results of the surgical treatment based on
patients who underwent Lichtenstein tension-free repair for
inguinal hernia during a 3-year period, at First Surgical
Department, 'Evangelismos' General Hospital of Athens.

Material and Method
Between September 2000 and August 2003, 223 groin
hernia repairs were performed in 203 patients using the
Lichtenstein tension-free technique with a polypropylene
mesh. Information regarding diagnosis, operative details,
and postoperative complications with a specific focus on
patients with recurrences were collected.
189 of the patients were male (93.1%) and 14 patients

were female (6.9%). Inguinal hernia was indirect in 70% of
cases (n = 156), direct in 25% (n = 56) and of the
pantaloon (mixed) type in 5% (n = 11). Bilateral inguinal
hernia was found in 20 patients (9.8%). 210 (94.2%) of
hernias were de novo, while 13 (5.8%) were recurrences.
The mean patients age was 54.3 years (range, 32-71 years).
We performed 45 procedures under epidural anesthesia, 11
procedures under caudal anesthesia, and 167 procedures
under general anesthesia. The median follow-up period was
3.0 years (range, 1-5 years) and was completed in 160
patients (78.8%) by clinical examination.

Operative technique
The patient was placed in the supine position. The groin
was prepared in the usual fashion. Before the incision, a
bolus dose of a second-generation cephalosporin was given
intravenously. Firstly, the skin, the subcutaneous tissue and
the external oblique aponeurosis were incised. Then the
spermatic cord was elevated from the posterior wall of the
inguinal canal. In indirect hernias, the hernial sac was
identified, dissected to the internal ring and opened to
allow examination of its contents. The sac was ligated and
its distal portion was usually excised. However, in large
indirect inguinal hernias, where the sac descents down to
the scrotum, the distal part of the sac may be left open to
prevent the formation of a hydrocele, thus allowing spontaneous obliteration. We preferred to imbricate its contents
with silk 2-0 in direct hernias.
A polypropylene mesh was trimmed to fit the floor of
the inguinal canal, and its apex was first sutured to the
public tubercle using a No 3-0 vicryl suture. Then we
sutured the lower border of the mesh to the free edge of the
inguinal ligament using a No 3-0 vicryl suture, after an
opening was made into its lower edge to accommodate the
spermatic cord. Interrupted vicryl sutures then suture the
two cuted edges of the mesh together around the spermatic
cord. The infero-medial corner of the mesh is then attached
well overlapping the pubic tubercle. The mesh is then
anchored to the conjoined tendon by sutures (No 3-0
vicryl). The aponeurosis of external oblique was closed by
using No 2-0 vicryl sutures. Before the closure of the
surgical incision, its edges are infiltrated with a long-acting
local anesthetic, such as naropein.
Prophylactic antibiosis was usually given for 24 hours postoperatively. In high-risk patients (i.e. obese patients), low
molecular weight heparin was usually administered to prevent
deep venous thrombosis the night before surgery and its
administration was continued during the hospitalization. The
patients were mobilized about six hours after surgery.
Postoperative anesthesia consists in the administration of
paracetamol or NSAIDS or a combination of these too
analgesics.

Results
Postoperative pain was minimal and controlled by the use of
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single analgesics such as NSAIDS. In the immediate postoperative period, there were three complications (morbidity:
1.3%); one seroma formation, requiring drainage, and two
wound infections which were responded to appropriate
antibiotic therapy. We had not observed acute infection or
abscess formation related to the presence of the foreign body
(mesh).
The median hospitalization was 1.4 days. There was one
recurrence of the hernia four years postoperatively (recurrence
rate 0.4%). This case was one of de novo hernias.
Postoperative neuralgia was observed in five patients (2.2%);
the management was conservative by using simple analgesics.

Discussions
Recurrences have been a significant problem following
hernia repair. Usually, repair of these hernias is technically
more demanding than the origin repairs with a high risk of
complications.
The recurrence rates were 6.1%, 8.6% and 11.2% for
Shouldice, McVay and Bassini technique respectively
according to Hay et al (1) retrospective study, in a median
follow-up period of 68 months. Panos et al (11) reported
recurrence rates 6.6% and 8.8% for Shouldice and McVay
technique respectively; the median follow-up period was
36.4 months. Finally, Kingsnorth et al (12) reported
recurrence rates 4.6% and 2.3% for Shouldice and Bassini
techniques respectively in a median follow-up period of 24
months.
Hernias recur primarily for two reasons: (1) attrition of
tissue due to altered collagen metabolism and (2) tension on
the suture line (13). Human tissue alone cannot be used to
counteract these causes; a satisfactory prosthesis is needed
if results of herniorrhaphy must to improve. The description
of the Lichtenstein tension-free mesh repair opened a new
era in inguinal hernia repair (10). The method is very
simple and associated with a very low recurrence rates
(ranging from 0 to 2%) (13-16). This method can be
performed under local or regional anesthesia and is very
important that the postoperative pain is minimal.
A variety of prosthetic mesh is available to the surgeon.
The ideal mesh properties are inertness, resistance to
infection, molecular permeability, pliability, transparency,
mechanical integrity, and biocompatibility. Absorbable mesh
does not remain in the wound long enough for adequate
collagen to be deposited, while multi-filament mesh can
harbor bacteria. Monofilament mesh is the most popular
presently in use with the various types of polypropylene
having different characteristic advantages (15). Use of porous
mesh (polypropylene) allows a large surface area for in-growth
of connective tissue leading to permanent fixation of the
prosthesis within the abdominal wall. Intraparietal placement
of the prosthesis allows well vascularized tissue coverage of all
aspects of the prosthesis. Fears of complications related to
mesh implantation have proved to be without foundation.
Duration of antibiotic use differ among investigators.
Lafferty et al (17) reported a recurrence rate of 0% after

the use of Lichtenstein tension-free repair of inguinal
hernia; the median follow-up period in this series was 1
year. Amid et al (13) reported a recurrence rate of 0.1% in
a median follow-up period of 5.1 years, while Sakorafas et al
(18) observed a recurrence rate of 0.2% in a median followup period of 3.8 years. In our retrospective study, there was
one recurrence of inguinal hernia four years postoperatively
(recurrence rate 0.4%).
We observe neither acute infection nor abscess formation related to the presence of the foreign body (mesh).
There were two wound infections (0.9%) which were
treated by using the appropriate antibiotic therapy for 24
hours period. We observed rapid return to unrestricted
activities and high patient satisfaction. The same results
have been reported from many other authors (13, 17-19).
Tension-free polypropylene mesh inguinal hernia repair
is a simple, safe, comfortable, effective method, with
extremely low early and late morbidity, remarkably low
recurrence rate, rapid return to unrestricted activities and
high patient satisfaction. This method can be performed by
all surgeons and is very effective in the prevention of
recurrences. It is our preferred method for inguinal hernia
repair.

Bibliography
1.

HAY, JM., BOUDET, MJ., FINGERHUT, A., POUCHER,
J., HENNET, H., HABIB, E., VEYRIERES, M., FLAMANT,
Y. - Shouldice inguinal hernia repair in the mail adult: the
good standard? A multicenter controlled trial in 1578
patients. Ann. Surg., 1995, 222:719.
2. LICHTENSTEIN, I.L. - Hernioplasty: a personal experience
with 6321 cases. Am. J. Surg., 1987, 153:553.
3. THOMAS, S.M., BARNES, J.P. - Recurrent inguinal hernia
in relation to ideal body weight. Surg. Gynecol. Obstet.,
1990, 170:510.
4. MILLER, A.R., VAN HEERDEN, J.A., NAESSENS, J.M.,
O'BRIEN, P.C. - Simultaneous bilateral hernia repair: a case
against conventional wisdom. Ann. Surg., 1991, 213:272.
5. RUTKOW, I.M. - Laparoscopic hernia repair: the socioeconomic tyranny of surgical technology. Arch. Surg., 1992,
127:1271.
6. BASSINI, E. - Sulla cura radicale dell'ernia inguinale. Arch.
Soc. Ital. Chir., 1887, 4:380.
7. DE BORD, JR. - The Historical development of prosthetics
in hernia surgery. Surg. Clin. North. Am., 1998, 78:973.
8. USHER, FC., FRIES, JG., OCHSNER, JL., TUTTLE, LL.
Jr. - Marlex mesh: a new plastic mesh for replacing tissue
defects. Arch. Surg., 1959, 78:138.
9. STOPPA, R.E., PETIT, J., HENRY, X. - Unsutured dacron
prosthesis in groin hernias. Int. Surg., 1975, 60:411.
10. LICHTENSTEIN, I.L., SHULMAN, A.G., AMID, P.K.,
MONTLLOR, M.M. - The tension-free hernioplasty. Am. J.
Surg., 1989, 157:188.
11. PANOS, R.G., BECK, D.E., MARESH, J.E., HARFORD,
F.J. - Preliminary results of a prospective randomized study of
Cooper's ligament versus Shouldice hernioplasty technique.
Surg. Gynecol. Obstet., 1992, 175:315.
12. KINGSNORTH, A.N., GRAY, M.R., NOTT, D.M. Prospective randomized trial comparing the Shouldice
technique and plication darn for inguinal hernia. Br. J. Surg.,

514
1992, 79:1068.
13. AMID, P.K., SHULMAN, A.G., LICHTENSTEIN, I.L. Open 'tension free' repair of inguinal hernias: the
Lichtenstein technique. Eur. J. Surg., 1996, 162:447.
14. KURZER, M., BELSHAM, P.A., KARK, A.E. - The
Lichtenstein repair. Surg. Clin. North Am., 1998, 78:1025.
15. GOLDSTEIN, H.S. - Selecting the right mesh. Hernia,
1999, 3:23.
16. SAKORAFAS, G., NISSIOTAKIS, C., HALIKIAS, I.,
KOTSIFOPOULOS, N., STAVROU, A., KASSARAS,
G.A. - Open preperitoneal mesh repair of recurrent inguinal

and femoral hernias. Mt. Sinai J. Med., 2005, 72:342.
17. LAFFERTY, P.M., MALINOWSKA, A., PELTA, D. Lichtenstein inguinal hernia repair in a primary healthcare
setting. Br. J. Surg., 1998, 85:793.
18. SAKORAFAS, G., HALIKIAS, I., NISSIOTAKIS, C.,
KOTSIFOPOULOS, N., STAVROU, A., ANTONOPOULOS,
K., KASSARAS, G.A. - Open tension free repair of inguinal
hernias: the Lichtenstein technique. BMC. Surgery, 2001, 1:3.
19. LICHTENSTEIN, I.L., SHULMAN, A.G., AMID, P.K. Use of mesh to present recurrence of hernias. Postgrad. Med.,
1990, 87:155.

