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Background: Operation to cure groin hernia remains a clinical problem. The most effective technique for hernia repairs is
unknown and the presented recurrence rate varies between 1% and 10% at five years. Although surgeries with improved
techniques with implanted materials are performed worldwide, they are limited because of the cost associated with hernia
repair.

Objective: To determine the results of the presented two umbrella made-mesh plugs for inguinal hernia repair compared to
other methods of herniorrhaphy.

Material and Method: The 194 patients, aged 16-86 years who had primary diagnosis of indirect inguinal hernia were
prospectively selected into two periods of elective surgery. The first period included, 58 cases operated with Bassini repair and
11 cases needed relaxing incision, 42 in Bassini repair with umbrella made-mesh plug from polypropylene mesh and six cases
that needed relaxing incision. The second period included 40 cases of Lichtenstein repair, 54 cases using umbrella made-
mesh plug with patching tail. The outcomes for study were postoperative complications, hospital staying time, and recurrence
rate of hernia within two years.

Results: All these patients had no mortality. Mean operative time was 31.8 minutes (25-50) of Bassini repair, 47.7 minutes
(30-60) of Bassini repair with umbrella made-mesh plug, 53.2 minutes (38-60) of Lichtenstein repair; and 54.8 minutes (40-65)
for usage of umbrella made-mesh plug with patching tail. Overall duration of hospital stay was one to seven days (mean
3.5 days). Some complications were ecchymosis or seroma three in Bassini repair, three in Bassini repair with umbrella
made-mesh plug, and one in Lichtenstein repair. Wound infections were found with one case of Bassini repair and two of
Bassini repair with umbrella made-mesh plug. Within two years of follow-up time, eight of 58 (13.8%) had recurrence by
Bassini repair while three of 42 (7.1%) in Bassini repair with umbrella made-mesh plug, but no recurrence in Lichtenstein
repair or umbrella made-mesh plug with patching tail.

Conclusion: The usage of both umbrella made-mesh plugs were safe for 94/96 cases of groin herniorrhaphy with only two
infected meshes. The used mesh material (polypropylene) was easily made with an umbrella like shape during operation and
lowered the cost. The mesh plug with patching tail had a suitable use for patching at wide hernia floor, so relaxing incisions
were unnecessarily done. For cases with small or no space of floor defect, repaired by mesh plug without patching may be
adequate. Their two-year recurrence rates were lower than Bassini repair alone whereas the repair by using umbrella
made-mesh plug with patching tail and Lichtenstein repair had no recurrence. There was no difference in postoperative
complications among all operations.
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Inguinal hernia is a common disease that inguinal hernia repair. However, no current data support
needs surgical operation among the other common the recommendation of any available procedures as a
procedures. There are various technical methods of gold standard and the presented rate of hernia
recurrence varies between 1% and 10% at five years™.
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prosthetic mesh has been more accepted and
increased use for reduction their recurrence rates®.
The mesh plug was promoted as a simple, rapid, and
uncomplicated technique used for management of
inguinal hernia®. In the concept of decreasing suture
tension line, Lichtenstein repair uses synthetic mesh
to patch for strengthening the floor (transversalis
fascia) as a tension-free technique®. Shulman et al
suggested adding a layer of the mesh plug for
supporting the defect especially in the recurrent
hernia”. The present study aimed to determine the
outcome of using the authors’ two umbrella made-mesh
plugs, which are made from polypropylene mesh for
herniorrhaphy, including in the effectiveness or safety
compared with other methods of herniorrhaphy.

Material and Method

Between January 2003 and December 2008 at
the department of surgery in Uthaithani hospital, the
male patients primary diagnosed with indirect inguinal
hernia were selected for the present study. The criteria
were age > 15 years, direct or combined inguinal hernia,
no recurrent or incarcerated cases, no concomitant
conditions included abnormal blood coagulopathy,
ascites, ASA class 3 or 4 and ability to come for
follow-up or availability to connections by telephone.
All selected patients were operated by only one
surgeon and repaired only one site at that time. The
prosthetic material was applied with polypropylene
mesh making umbrella like plugs. The present study
was divided into two periods. The first period (2003-
2005), there were 100 cases, 58 patients operated with
Bassini repair and 42 Bassini with umbrella made-mesh
repair. If they had the floor defect > 4 cm, relaxing
incision was done. Ninety-four cases in the second
period (2006-2008), 40 used Lichtenstein repair,
54 used umbrella made mesh with patching tail. The
follow-up time within postoperative range, two-weeks,
six-months, one-year, and two-year. The subjects of
the present study included operative time, post-
operative complications or pain, hospital stay, and
recurrence rate. The data were analyzed by descriptive
statistics of number, percentage, means, and standard
deviation (SD). Chi-square test, Fishers’ extract test,
or student T-test were used for comparison between
two methods of trial according to data distribution.
P-value <0.05 was set for statically significant.

Surgical technique

In Bassini operation with umbrella made-
mesh plug which was made within intra-operation for
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7-10 minutes (Fig. 1). The three-principle methods for
application of the plugs are position, insertion, and
stabilization. In the general procedure, the inguinal
canal was opened and inspected. An indirect sac was
dissected from the spermatic cord then ligated and
transected at the level of the inguinal ring. The upper
tip of umbrella mesh was inserted into the inguinal
canal and sutured with the end of the transected sac
by using the nylon 2-0.The rim of the umbrella was
sutured and fixed to the surrounding sheath or fascia.
The transverse abdominis aponeurosis arch was
sutured to the inguinal ligament. For the umbrella
made-mesh plug with patching tail (Fig. 2), the
inguinal ring inserted by umbrella mesh with its tip
was sutured to the remaining ligated hernia sac and
umbrella rim was sutured with surrounding tissue. The
hernia floor was patched by the patching tail, which
was sutured to the aponeurosis arch with nylon 2-0

Fig. 1  Umbrella made-mesh plug

Fig. 2

Umbrella made-mesh plug with patching tail
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(Fig. 3). In preoperative preparation, most patients
emptied their bladders immediately before operation.
Postoperative care medications were acetaminophen
tablets for pain or pethidine injection for patients who
could not tolerate more pain.

Results

In the six-year period of the present study
between January 2003 and December 2008, 214 patients
underwent repair of indirect inguinal hernia by the
selected methods. After two years of follow-up, there
was one death from stroke and one from a traffic
accident, and 18 cases could not be connected. This
left 194 cases in the present study. By dividing into
two periods of study, the first period a comparative
study between Bassini repair only or with umbrella
made-mesh plug. The data shows the results in Table 1.
The second period had comparative data between
Lichtenstein repair and using umbrella made-mesh
with patching tail shown in Table 2. Sixty-eight patients
completed the two-year follow-up. There was no
migration of mesh plugs. Two umbrella made-mesh
plugs with infected fistula tracts were removed.

The multivariate analysis showed that
whenever the operating times were adjusted, the
result was at least one method from our four
procedures affected hospital staying times, recovery
times to work, and numbers of analgesic injection

Fig. 3

Procedure of umbrella made-mesh plug with
patching

with the significant p-value of 0.032, 0.001, and 0.001
respectively. If patient-ages were adjusted, at least
one method of procedures had no effect to those
factors as above except numbers of analgesic
injections by p-value of 0.69, 0.64, and 0.0001 (no data
present).

Discussion

Herniorrhaphy has various procedures that
the general surgeons can select to treat the patients
with groin hernia. The considered factors for choosing

Table 1. First period (2003-2005) comparative study between Bassini repair group and Bassini + made-mesh plug group

(n=100)
Data Bassini Bassini + made-mesh plug p-value
n=58 n=42
Age (year; mean + SD) 54.7+14.9 589+15.9 0.217
Sites Rt 33 Rt 24 0.98
Lt25 Lt 18
Anesthetic type GA 39 GA 22 0.13
LA 19 LA 20
Relaxing incision 11 6 0.41F
Operation time (min)* 31.0+5.1 47.7+9.2 0.0017
No. of analgesic injection 0.93+0.9 09+0.8 0.88T
Hospital stay (day) 3.8+0.9 37402 0.827
Recovery to work (day) 33405 32+0.6 0.767
Hematoma or seroma 3 3 0.69¢
Wound infection 1 2 1.00*
Urine retention 4 3 0.45F
Scrotal swelling 2 1 0.57%
Recurrence* 8 3 0.026"
* = significant, T = student t-test, "= Fisher’s extract test
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Table 2. Second period (2006-2008) comparative study between Lichtenstein repair group and made-mesh plug + patching

tail group (n = 94)

Data Lichtenstein Made-mesh plug + patching tail p-value
n=40 n=54
Age (year; mean + SD) 60.5 +13.3 58.6+ 154 0.527
Sites Rt 22 Rt 32 0.97
Lt18 Lt22
Anesthetic type GA 14 GA 16 0.58
LA 26 LA 38
Operation time (min) 53.0+6.9 54.0+7.6 0.297
No. of analgesic injection 04+0.5 0.6 +0.48 0.497
Hospital stay (day) 3.55+09 3.6+0.86 0.48"
Recovery to work (day) 3.6+0.5 31+04 0.57"
Hematoma or seroma 1 0 1.00¢
Wound infection 0 0 -
Urine retention 3 4 0.45¢
Scrotal swelling 1 2 0.83F
Recurrence 0 0 -

* = significant, T = student t-test, "= Fisher’s extract test

a hernia repairing method are technical difficulty,
complicated event, recovery time, cost, and recurrence
rate. The development of these operations progressed
for two decades. The Bassini is done by high ligation
of hernia sac and repair of the floor by suturing Bassini
triple layers to the edge of the internal ligament and
femoral sheath, but the unsatisfied condition is the
tension of the floor-repair. Therefore, open relaxing
incision is advised. This reduces the tension by over
50%®. Lichtenstein repair is designed to use the
mesh for patching the floor defect as tension-free
hernioplasty. During a 25-year period, investigators
used Lichtenstein procedures to repair bilateral
hernia. It shows that postoperative pain is mild and the
recovery period short®. The mesh plug has also
evolved utilization for herniorrhaphy. As published in
a previous report, mesh plug has been used for open
hernioplasty as ambulatory surgery by plugging mesh
into the canal defect in outpatients under local
anesthesia®. Gilbert has used the umbrella plug
passing through the inguinal ring by the shutter
mechanism to its canal and repaired the hernia through
arevolutionary but ingeniously simple new sutureless
and tension-free method). Mesh plug and patch
hernioplasty was reported by Rutkow and Robbins?.
This method has the advantage to overlap the defect
with tension-free repair, and cover the pectineal orifice.
Therefore, laparoscopic hernia repair was adopted with
widespread enthusiasm. The results corresponded to
the experience of surgeons. A report showed that
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patients recovered more rapidly and had fewer
recurrences when using this method as compared
with an open repair'®. The objective of the different
methods in herniorrhaphy is to reduce the recurrence
that commonly occurred within five years, with highest
incidence within two years'?. In general, correlated
factors to recurrence rate are types of hernia, types
of operation, recurrent hernia, surgeon experience,
material, medical region, and duration of follow-up
time. However, recurrence rate after mesh hernia repair
is related to inadequate dissection, insufficient
prosthesis size and fixation, and surgeon experience.
In the present report, the authors used polypropylene
mesh that was cheap. A sheet, size 8§ x 12-cm,
could make six (4x4 cm)-umbrella mesh plugs or two
(4 x 12 cm) umbrella mesh plugs with patching tail.
Polypropylene mesh was found to be easier to position
than the more flexible Mersilene!'?. The authors had
no difficulty in making umbrella like plugs during
operation. A report has been published about the
tailor-made mesh plug being made before operation. It
revealed no recurrence rate at two years and similar
complications compared to Lichtenstein or Bassini
herniorhaphy!'®. Concerning mesh-induced infection,
a previous study has reported that using the mesh
had more incidence of infection. This corresponded
with the co-morbid condition of patients, as well as the
types, and sizes of mesh!'”.

The data of Table 1 and 2 show that there
were no differences in the age, sites of hernia, duration
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of hospital stay, complications, pain, and recovery time
to normal activities. However, the age of patients and
operating times were also analyzed as co-variances. It
was noted that the operation time in the patients using
the authors’ meshes had taken more time to make the
designed meshes and suturing time. There were
more recurrence rates of Bassini repairs than the other
three procedures. Recurrence following inguinal
hernia repair could not be analyzed properly because
of the significant period of follow-up time to evaluate
those patients. The purpose of having all patients
return to the hospital for physical examination is
difficult and may be a waste for long healthcare
management. The two-year follow-up time in the
present study is relatively short and only 35% (68/194)
of patients had visits within two years. The authors
called the patients through the primary care system
and still had a 9.5% (20/214) loss to follow-up. A
previous report has shown that using a questionnaire
for long-term follow-up has a good benefit compared
to clinical visits"®. The factor pushing us to design
the two tailor-made meshes was the expensive cost of
standard mesh used for herniorrhaphy. The authors
designed the simple umbrella made-mesh plug at first
and later, the umbrella made-mesh plug with patching
tail for inguinal hernia repairs. Evaluation of the
outcome with both design mesh plugs as compared
with the standard procedures was performed.

Conclusion

The authors’umbrella made-mesh plugs
were safe and gave effective utilization for inguinal
herniorrhaphy. The present study used the anterior
approach-procedures, which are routinely practiced
by most surgeons. The comparison between their
complications including pain, recovery time, and
hospital stay were not significantly different. The
operative time when using meshes was greater
because of the preparation time for making the
designed meshes and suturing time. Bassini repair had
a higher early recurrence rate than other repairs. In
cases with large floor of hernia, using the umbrella
made-mesh plug with patching tail had more advantage
than the usage of the umbrella made-mesh only in the
reason of the tension-free technique. The authors’
designed umbrella made-mesh plugs with or without
patching tail did not cause difficulty when applied
for inguinal hernia repair and had lower cost than
manufactured-meshes. However, to determine the
better recurrence outcome, long-term follow-up is
needed in the authors’ study.
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