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Abstract

Background: Repair of groin hernias has evolved from primary tissue repairs, which have a ten-
dency of recurrence. Open mesh used in inguinal hernia repair can be configured as a flat patch
(Lichtenstein operation) or as a cone-shaped plug (Mesh with Plug operation). Aim: To compare
between Lichtenstein patch hernioplasty and mesh plug hernioplasty to find out which of them is
easier to apply and rate of post operative complications in both of them. Methods: sixty patients
were randomly allocated to receive either a Lichtenstein patch or a Mesh with Plug. Data of post-
operative day 1, 4 weeks and six months were followed up to include operating time, postopera-
tive pain, analgesic medication, return to activity and work. Follow up period was six months. Re-
sults: Operating time (mean=61.53 vs. 75.17 minutes) was significantly shorter in Lichtenstein
group (P= 0.001). During day 1, Patients who had undergone the Mesh with Plug operation expe-
rienced more pain rather than Lichtenstein group (P=0.001). Number of retrieved analgesic medi-
cation was significantly greater in Lichtenstein group (mean= 15+3.43 vs. 12.4+3). Hospital stay and
Sick-leave period were similar in both groups. No recurrence rates after six months follow up.
Conclusions: Compared with patients received Mesh Plug, patients who underwent Lichtenstein
operation experienced less postoperative pain in 24 hour, but consumed little analgesic medica-
tion. The rate of return to work is similar in both groups, which indicates no superiority for both.
There is no recurrence rate after six months follow up.
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Introduction

Inguinal hernias are common in both men
& women and as a result of weakening of
the tissue in the groin due to stress or ag-
ing®). The master was Bassini (1885) who
introduced a radical cure for inguinal her-
nia® allowing high ligation of the hernia
sac and split fascia was reconstructed
along with the transversus aponeurosis
and internal oblique down to the inguinal
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ligament®). Other traditional tissue-based
techniques (e.g., McVay, Shouldice) charac-
terized the armamentarium of the inguinal
hernia surgeon during the 1970s and early
1980s™. With the need to reduce the rate
of hernia recurrence, as well as postopera-
tive pain and convalescence, the treatment
of inguinal hernias underwent a dramatic
evolution over the past 25 years. The major
advances included the introduction of the
concept of tension-free hernia surgery, the



144 Lichtenstein and Mesh-with-Plug Techniques in Management of Inguinal Hernia

use of prosthetic materials, and the devel-
opment of laparoscopic techniques(S). Its
described advantage was that it requires
minimal dissection and has a quicker learn-
ing curve. It is promoted as a repair that
can be easily done under local anesthesia.
Gilbert introduced the Mesh plug Repair
system based on input from Usher, which is
a suture less repair of inguinal hernia with
an umbrella plug along with an on lay patch
was an attempt in similar direction®. Lich-
tenstein tension free repair introduced in
1986 opened a new era in groin hernia re-
pair with superior results over prior meth-
ods, in this repair the inguinal canal is ap-
proached from an open anterior ap-
proachm. Thus the use of mesh in hernia
repairs however was not widely accepted
for use until Lichtenstein introduced the
tension free repair(s). During the same pe-
riod in the early 1990s, Rutkow and Rob-
bins developed the plug mesh technique.
Their repair used an umbrella plug held to-
gether by suturel. Statistical studies of
medical problems are very important as
they can determine the size of the problem
and help the health authorities to put ap-
propriate plans in place to deal with them,
especially for congenital conditions, as in-
cidence of inguinal hernia ranges between
0.8% and 4.4%"). This study was conducted
aiming at comparing Lichtenstein patch
hernioplasty and mesh plug hernioplasty
regarding intraoperative and early postop-
erative advantages, complications and re-
currence rate.

Patients and Methods

This study was performed in El-Kantra East
hospital and Ismailia University Teaching
Hospital. Sixty patients were divided into
two equal groups, by consecutive randomi-
zation, for the 2 open techniques of repair.
Patients with criteria of an uncomplicated
unilateral inguinal hernia were selected for
the study. Exclusion criteria were patients

with predisposing factors for recurrence,
complicated inguinal hernia, congenital or
recurrent hernia. Patients then received
physical examination and preoperative in-
vestigations (urine analysis, stool analysis,
complete blood picture with differential
leucocytic count, random blood sugar,
blood urea, serum creatinine, ECG and
chest X-Ray) consistent with their physical
status and were provided with standard-
ized sheets of written information normally
given to patients who are being treated in
the hospital. All patients gave written in-
formed consent. The surgical techniques
that have been used were those described
by Amid® for the Lichtenstein method and
by Gilbert and Rutkow(™ for the Mesh Plug
method. For Lichtenstein repair: Mesh
prosthesis, Prolene™ mesh, Ethicon®6x11
c¢m was positioned over the inguinal floor.
The medial end was secured to the anterior
rectus sheath at least 2 cm medial to the
pubic tubercle. Then, a slit was made at the
lateral end of the mesh in such a way as to
create two tails which were positioned
around the cord structures to create a
shatter valve. Finally, the prosthesis was
secured to the underlying internal oblique
muscle and rectus fascia™. For Mesh with
Plug repair: The plug was folded from a half
standard sized 15 x 15 cm sheet of flat
prolene mesh (Prolene™ mesh, Ethicon®)
as recommended by Rutkow and Rob-
bins"3). The polypropylene cone or "plug"
was placed into the direct opening such
that its rim was directly flush with the
transversalis floor. Multiple interrupted oo
absorbable sutures could be used to secure
the perimeter of cone to the transversalis
tissues. Finally the onlay "patch" of poly-
propylene mesh was placed over the entire
direct floor in the same manner as de-
scribed in the preceding Lichtenstein re-
pair. The two tails of mesh were joined to-
gether producing the new internal ring to
support the potentially weakened deep
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ring in direct hernia and the potentially
weakened direct space in indirect hernia™.
All patients at the discharge were instruct-
ed and informed about the post operative
complications that will be recorded in the
follow up visits. A wound infection was de-
fined as the presence of a purulent dis-
charge from the operation site. All patients
were provided with instructions to com-
plete and record Visual Analogue Scores
(VASs)™ for pain assessment during the
first 24 hours after the operation. In addi-
tion, the number of analgesics after the
operation that each patient took was rec-
orded. Patients attended the hospital on
day 7 and after 4 weeks. For assessment of
post-operative complications, further fol-

Table 1: Patients characteristics

low-up was performed at 6 months to rec-
ord the return to normal activity and work
and if there is any recurrence.

Results

Sixty patients were enrolled in this study,
their age ranged from 22-67 years. Age and
employment were described in table (1). In
Mesh Plug group 13 patients suffered from
indirect inguinal hernia (43.3%) and direct
type were found in 17 patients (56.7%)
where indirect type were found in 22 pa-
tients (73.3%) and direct type were found in
6 patients (20%) with pantaloon type found
in 2 patients (6.7%) in Lichtenstein group of
patients table (1).

Lichtenstein Plug and patch P value
Age (year; mean & range) 44.8 (24-67) 43.6 (22-64) 0.713
Employment 0.490
Employed 21 (70) 25 (83.3)
Self-employed 2(6.7) 1(3.3)
Retired 7 (23.3) 4 (13.3)
Type of hernia 0.072
Direct 6 (20) 17 (56.7)
Indirect 22 (73.3) 13 (43.3)
Pantaloon type 2(6.7) 0
Operating time (min), mean (range) | 62 (45-77) 75 (60-90) 0.001
Hospital stay (hrs), mean (range) 44 (24-60) 45 (24-72) 0.775

Data are presented as no (%)

Hospital stay period was similar in both
groups of mesh plug and Lichtenstein
techniques with mean value was 45+14.09
hours and 44+10.08 hours respectively; the
difference between both groups was sta-
tistically insignificant table (1). Operative
time was shorter in Lichtenstein group, its
mean value was 61.53+9.86 minutes com-
pared to mesh plug group whose mean
value was 75.17+6.66 minutes, the differ-
ence between both group was statistically
significant (P value= 0.001) table (1). One
patient in Mesh with Plug group developed

cord swelling and 2 developed hematoma
while in Lichtenstein group only 1 patient
developed hematoma with no cord swell-
ing which subsided in period of 10 days
(Table 2). Two patients in Mesh with Plug
group developed post operative fever,
while in Lichtenstein group only 1 patient
developed post operative fever which is
due to chest infection which responded to
antibiotics. During day 1 post operatively,
pain score was greater in mesh plug group,
its mean value was 6.77+2.08, compared to
Lichtenstein group whose mean value was
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4.83+1.09, the difference between both
group was statistically significant (P value=
0.001). Sick-leave period was similar in both
groups of mesh plug and Lichtenstein
techniques with mean value of 17%4.44
days and 16+3.89 days respectively; the dif-
ference between both groups was statisti-
cally insignificant. Numbers of analgesic

medication received was lower in mesh
plug group, its mean value was 12.4%3,
compared to Lichtenstein group, whose
mean value was 15+3.43, the difference be-
tween both group was statistically signifi-
cant (P value= 0.001) (Table 2). No recur-
rence rates in both groups for follow up of
6 months.

Table 2: Post-operative complications and post-operative pain.

Lichtenstein Plug and patch P value

Cord swelling 0 1 0.450
Fever 1 2 0.610
Hematoma 1 2 0.610
Seroma 1 1 1.00
Superficial wound infection 1 0 1.00
Hydrocele 0 1 0.490
Visual analogue scale (mean, range) 4.8 (2-9) 6.7 (2-10) 0.001
Sick-leave period (days; mean and range) | 16 (8-21) 17 (11-30) 0.221
Numbers of retrieved analgesics 15 (0-20) 12 (8-20) 0.005
(Pills; mean range)

Short term recurrence 0 0 0.001

Data are presented as no (%)

Discussion

The Lichtenstein inguinal hernia repair was
the first pure prosthetic, tension-free repair
to achieve consistently low recurrence
rates in long-term outcomes analysis(®.
Rutkow and Robbins have reported inter-
esting and effective advances in the Lich-
tenstein technique. The "Mesh with Plug"
repair, represents a tension-free herniorrh-
aphy and can even be performed with or
without sutures(™®. In this study, we aimed
to compare between these two techniques
as regard: The primary outcome was oper-
ative technique, operative time, hospital
stay, convalescence (or sick-leave) period
and early and late postoperative complica-
tions. Secondary outcomes included the
recurrence rate 6 months after surgery. We
found that there is a high significant differ-
ence between both groups in duration of
surgery. Mesh with Plug technique was

longer (mean value was 75.17 minutes) due
to time needed to apply the plug in the de-
fect and its fixation with sutures. In Lich-
tenstein technique, the mean was 61.53
minutes, due to only fixation of the patch
to the entire floor of the inguinal canal af-
ter repairing the defect. While the opera-
tive time, statistically insignificant with
Saad et al”, was 38 minutes (median) for
Mesh Plug compared to 43 minutes (medi-
an) for Lichtenstein; and the significance in
operative time was proved also by Horharin
et al™® an Kingorth et al™, (median= 60
minutes for Mesh with Plug compared to
median= 82 for lichtenstein) and (median=
31 minutes for Mesh with Plug compared to
median= 37 for lichtenstein) respectively.
The short time reported by previous stud-
ies is explained by that they did not apply
fixation of the patch with sutures in their
all operations after plug placement, which
shorten the operative time needed for
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Mesh Plug technique. Pain analogue score
was significantly higher in post mesh plug
repair (median= 6.7) versus Lichtenstein
repair (median= 4.8) at 24 hours postoper-
atively. This finding is not matched with
Nienhuijs et al®? and Saad et al”, who re-
ported rapid discharge of patients with
minimum postoperative pain in cases dealt
with mesh plug technique rather than Lich-
tenstein technique. This could be explained
in our study by the more extensive dissec-
tion of the posterior inguinal floor added to
the plug fixation by interrupted sutures.
This could be the reason of decreased
number of analgesic tablets used in the
outpatient with mean of 15 of retrieved
tablets in group of Lichtenstein group ver-
sus the increased number of used analgesic
tablet used in the outpatient with the mean
of 12.4 of retrieved tablets in group of
mesh plug group, which is statistically sig-
nificant (P= 0.005). This finding does not
matched with Kingnorth et al™, and
Horharin et al"®, who reported no signifi-
cant difference between both group in
amount of analgesics used by the patients
post operatively in spite of the lower
amount of tablets used in mesh plug group
rather than Lichtenstein group. There were
no recurrence both for Lichtenstein and
mesh with plug techniques. Bringman et
al® reported a late complication of recur-
rence with value of 1.9% for mesh plug and
0% for Lichtenstein. Frey et al® reported a
higher rate of recurrence in Lichtenstein
group rather than mesh with plug group.

Conclusion

Compared to patients who received the
Lichtenstein patch for inguinal hernia re-
pair, patients who underwent the Mesh
with Plug operation experienced more
postoperative pain in the first 24 hours af-
ter the operation and consumed more
postoperative analgesic medication. The
rate of return to work and the hospital stay

is similar in both groups. Despite that there
is difference in post operative pain scoring,
operative time and analgesic medication
between both groups; there is no superior-
ity between both groups in post operative
complications, rehabilitation issues and re-
currence rate.
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