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ABSTRACT

Background: Current investigation was conducted to explore the clinical application of self-made electric hook in
laparoscopic indirect inguinal hernia repair.

Methods: Randomized controlled trial was conducted that compared two groups of patients who underwent
laparoscopic inguinal hernia repair from 2013 to 2017 at our institution. A laparoscopic indirect inguinal hernia repair
with beak-like electrocoagulation instrument as modified trans-abdominal preperitoneal prosthesis was performed on
42 patients. As a comparison, 40 patients with traditional TAPP were collected and analyzed. In the end, we
compared the operation time, blood loss, complications, and recurrence of two groups.

Results: 82 patients have successfully completed surgery without conversion to open inguinal hernia repair. Patients
were follow-up visited for 18 to 78 months, and no recurrence was found. 1 case of scrotal edema occurred using a
self-made electric hook in modified TAPP, and cured by conservative treatment. In traditional TAPP group, there was
1 case of postoperative seroma, which cured by conservative treatment. There was no significant difference between
these 2 groups in terms of complications and recurrence (p>0. 05). However, the differences in operation time and
blood loss were significant (p<0. 05).

Conclusions: Self-made electrical hook showed in laparoscopic inguinal hernia repair of indirect inguinal hernia has
the advantages of shortening operation time, reducing bleeding, easing the difficulty of operation, and improving the
safety of surgery, it is worthy of further clinical application.
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INTRODUCTION

The inguinal hernia was first reported 3000 years ago.
Early treatment through abdominal approach, which led
to the low survival rate from a century ago.! Doctors
declared that the radical cure of hernias should be
undertaken by abdominal section.? However, Marcy
considerer® that those methods just sewing up a hole,
rather than reconstructing the abdominal defect. Thus,
these methods never became popular. Recently surgery
has dramatically changed with various techniques
introduced to reduce the incidence and other complaints.

One of the most important technique is the laparoscopic
approach in minimally invasive surgery since the 1980s.*
This technique pioneered minimally invasive surgery,
dramatically reduced the pain of the patient. Laparoscopy
now represents a valid alternative to traditional open
techniques, and many reports have demonstrated that this
approach is benefited to a lower incidence of
postoperative pain and permits more rapid recovery of the
physical activity than conventionalprocedures.>** The
first laparoscopic ventral hernia repair was reported by
Leblanc and Booth based on the principles of open
preperitoneal repair described by Rives and Stoppa.14
With increasing experience in laparoscopy and
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development of new tools, laparoscopic ventral hernia
repair has become an accepted technique and has the
potential to become the procedure of choice with all the
advantages of minimally invasive surgery.

At present, the trans-abdominal preperitoneal prosthesis
(TAPP) is a widely used minimally invasive surgical
method. This method has achieved good results in the
treatment of inguinal eggplant, but literature reports tend
to focus on multicenter, retrospective studies, and to
assess different techniques simultaneously.’>?° Few
people paid attention to the technical difficulties:
Separate and suture the peritoneum. The learning curve is
too long for the thousands of beginners, who are difficult
to facing complex conditions. For example, big hernial
sac, hernial sac in the scrotum, recurrent incarcerated
hernia patients, the peritoneum is thickened at the
circumflexion and anatomical scores are difficult to
separate using an electric hook or an ultrasonic knife,
which is easy to damage the structure of the inferior
epigastric artery and the vas deferens.

Here we introduced a self-made electric hookto solve the
technical problem of cystic sac separation, shorten TAPP
surgery time, and reduce the difficulty of surgery. This
article has analyzed Shenzhen Shekou people's hospital
of Guangdong province from January 2013 to December
2017, 42 patients with application of self-made electric
hook laparoscopic inguinal hernia repair and 40 patients
with traditional TAPP in the same period.

METHODS

A total of 54 patients with indirect inguinal hernia were
selected, including 75 males, 7 females, age 19 to 81,
mean age 53 years old between January 2013 and
December 2017 in Shenzhen Shekou people’s hospital of
Guangdong province. Patients were randomized to these
groups with a blind envelope system, in which the use of
self-made electric hook laparoscopic repair of inguinal
hernia (modified TAPP) were 42 patients, and 40 patients
used traditional laparoscopic inguinal hernia repair
(TAPP). Follow-up visits were conducted by an
additional surgeon blinded, as well as the patient to what
sort of fixation was used.

Operative procedure

All patients were performed under general anesthesia
with tracheal intubation in the supine position at low head
10-15°. The surgeon stood on the opposite side of the
affected side of the patient, and the assistant stood in
front of the lens. Pneumoperitoneum was established with
a needle placed in the umbilicus. CO; filled to keep the
pressure at 12-14 mmHg (1 mmHg=0.133 kPa).
Generally, a 10 mm trocar placed in the umbilicus as the
optical port, where a 30° telescope was used for
visualization of the peritoneal cavity. Subsequent ports,
two 5 mm trocars were placed at the lateral rectus
abdominis approximately contralateral level and the

contralateral rectus abdominis under vision following the
principle of triangulation as manipulation holes,
respectively.

The modified TAPP procedure

The modified TAPP procedure used a special self-made
electric hook as shown in (Figure 1). The position, size
and content of hernia were investigated and observed
after the telescope entered the abdominal cavity (Figure
2). The indirect hernia sac was dissected in a low position
at the internal ring opening. The hernia sac of indirect
hernia is lateral to the inferior epigastric artery and enters
the inguinal canal through the opening of the internal
ring, and the hernia sac was transected in the lower
position of the internal ring opening used the self-made
electric hook. The posterior part of the hernia sacs should
be paid attention to protecting the vas deferens and
spermatic vessels (Figure 3). The hernia sac was medially
separated into the Retzius gap to reveal the pubic
symphysis and the pubic ligament (Cooper's ligament) as
shown in (Figure 4). Then it was separated outwardly into
the Bogros gap and skeletal socket gap (Figure 5). The
indirect hernia sac was separated from vas deferens that
behind hernia sac and spermatic vessels 5-6 cm along the
horizontal direction of the internal circular opening,
“abdominal wall of the spermatic cord” was performed
(Figure 6). The separation range of preperitoneal space:
dissection was continued internally to the pubic
symphysis and crossed the midline, lateral to the
iliopsoas muscle and the anterior superior iliac spine.
Meanwhile, the upper part was separated 2 to 3 cm above
the conjoint tendon and inferiorly beyond the pectineal
ligament 2 cm, the inferolateral of separation reached to
the “abdominal wall of the spermatic cord”. The
polypropylene mesh 10cmx15cm was used to completely
cover the preperitoneal space. The mesh was fixed on the
conjoint tendon, rectus abdominis and pectineus
ligaments with a screw (Figure 7). A 3-0 absorbable
suture was used to close the peritoneum (Figure 8).

Statistical analysis

The operative time, blood loss, complications, and
recurrence of these two groups were compared. Findings
regarding the patients treated and their subsequent
follow-up evaluations were collected and stored in a
Microsoft access database. Data processing method
adopted SPSS13.0 software, comparison of measurement
data adopted t-test, comparison of count data adopted y?
test, p<0.05 was considered statistically significant.

RESULTS

All 82 patients completed the operation without
conversion to laparotomy, of which 42 patients
underwent improve TAPP procedure and 40 patients
underwent traditional TAPP procedure. At the end of both
procedures, antibiotics were routinely used to prevent
infection after the operation. The fluid infusion treatment
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was started 6 hours after the operation, and general diet hernia repair was to perform "preperitoneal repair" under
resumed 24 hours later. The patients had been observed in the condition of “image magnification” by using
hospital for 3 to 8 days with a mean day of 4.5 days, "laparoscopic instruments" and through the true
followed-up for 18 to 78 months. All patients had no "posterior approach™.? In 1990, Schultz et al proposed
recurrence. One complication case of postoperative the “transabdominal preperitoneal repair" in the series of
seroma was cured by conservative treatment in traditional laparoscopic repair, who were the earliest people attempt
TAPP group, and one case of scrotal edema after to retrieve TAPP.2

modified TAPP was cured by conservative therapy. The
operative time, intraoperative blood loss, complications,
and recurrence of these two groups were compared (Table
1).

Table 1: Comparison of surgical indexes between two
groups of patients.

Modified Traditional

TAPP TAPP el

S 42 40 —
number | 4 -
Operation

- . 45+10 62114 <0.05
time (min) Figure 3: The indirect hernia sac was dissected in a
Bleeding 354+2.0 8425 <0.05 low position at the internal ring opening.
amount (ml)
Complication
(%) 1(2.4) 1(32.5) >0.05
Relapses (%) 0 0 >0.05

Figure 4: The hernia sac was medially separated into
the Retzius gap to reveal the pubic symphysis and the
pubic ligament.

Figure 1: Photo of the self-made electric hook.

—
SN

Figure 5: Sac was separated outwardly into the
Bogros gap and skeletal socket gap.
Figure 2: The morphology of hernia.

They incised the peritoneum, filled the ring with a

DISCUSSION polypropylene patch and covered the defect, then closed

the peritoneal rift with a clip. At present, TAPP is a
In 1982, Ger first reported the application of laparoscopic widely used surgical method to deal with inguinal hernia.
herniorrhaphy.?* The essence of laparoscopic inguinal This method has achieved good results in the treatment of
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inguinal hernia. But there are two technical difficulties:
the separation of the sac and the closure of the
peritoneum. The separation of the hernia sac is easier for
the direct inguinal hernia. However, the separation of
indirect inguinal hernia is more difficult, which need to
separate hernia sac near the spermatic cord and vas
deferens. And it is difficult to separate the separation
spermatic cord from the hernia sac completely for some
diseases with a long course, repeated incarceration, large
hernia sac and dense adhesion to the scrotum, hernia sac,
and spermatic cord. In this procedure, there is a lot of
bleeding, which is easy to produce side injury.

Figure 6: The indirect hernia sac was separated from
vas deferens and spermatic vessels.

Figure 8: The peritoneum was closed with 3-0 suture.

Forced dissection may also cause postoperative
hematoma, which increases the difficulty and operation
time. Thus, we chose a self-made laparoscopic electric
hook to deal with this case. Ultra-fine cutting and good
coagulation can be achieved through the high current
density at the tip of an electric hook. At the same time,
the new procedure changed traditional TAPP operation
and effectively decreased the difficulty of laparoscopic
indirect inguinal hernia sac separation. This new
procedure significantly decreased operation time,
bleeding, and improved the safety of the operation. As
shown in (Table 1), the differences in operation time and
blood loss between these two groups were performed
using SPSS, and the result statistically significant (p<
0.05).

The Hewlett-Packard triangle, inguinal canal ring orifice,
and femoral ring were showed by separating and
dissecting the weak area of the "muscle pubic hole". This
area can be covered by a 15cmx10cm patch completely.
The recurrence rate of two groups was analyzed and
p>0.05 was not considered statistically significant. In
addition, we cut the hernia sac in the lower position of the
inner circular opening and left much more peritoneum,
which avoided the effect on the closure of the
peritoneum. Thus, no peritoneum tear was found when
the peritoneum was closed. In current study, an
innovative surgical instrument improvement method was
proposed and proved to be safe and effective. However,
further multi-center experiments with large sample size
are needed.

CONCLUSION

A self-made electric hook was applied to transversely cut
the hernia sac at the lower position of the internal circular
opening in laparoscopic inguinal indirect hernia repair
(modified TAPP). Because the hernia sac did not need to
be separated completely, there was no excessive
separation, injury and bleeding, which makes the
operation safe and reliable. Compared with the traditional
method of laparoscopic inguinal oblique repair (TAPP),
the modified TAPP reduced operation time, bleeding
volume and difficulty. Therefore, modified TAPP is a
method worthy of promotion and application in the clinic.
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