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Abstract

Purpose Inguinal hernia is one of the most common condition requiring surgical repair in childhood. The recurrence rate is
between 1 and 2%. Open repair of recurrent inguinal hernia may be challenging due to the difficulty in dissection of hernia
sac from spermatic cord and testicular vessels. On the other hand, laparoscopic approach offers an easier and safer repair
without engaging these structures. The aim of this study is to present the experience in laparoscopic repair of recurrent
inguinal hernias in children.

Methods The children who underwent laparoscopic inguinal hernia repair between 2015 and 2021 for recurrence after a
previous open hernia repair were included in this study. Laparoscopic percutaneous internal ring suturing was performed
in all these patients.

Results A total of 24 children (2 girls and 22 boys) were enrolled for analysis. The mean age was 15 months and the mean
weight was 21 kg. Fourteen children had right hernia, while 10 had left. Two of patients had a second open surgery for a
recurrent hernia. Of the 24 recurrences, 17 developed in the first year following surgery and seven later. No complication
was encountered after laparoscopic repair and no recurrence after a mean follow-up of 24.6 months.

Conclusion Laparoscopic-assisted percutaneous internal ring suturing method may be preferred in children with recurrent
inguinal hernias who underwent previous open repair in order to avoid possible injury to the cord due to the scars of primary
operation.
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Introduction that offer challenges in redo surgery are fibrotic changes in

the inguinal canal and displaced anatomical structures.

Inguinal hernia (IH) recurrence after treatment is uncommon
among children. The rates of recurrence range from 0.5 to
4% [1]. However, due to the huge numbers of IH repairs,
pediatric surgeons are accustomed to the recurrence. Not so
long ago, open repair (OR) was the only option, but in the
late 1990s, laparoscopic procedures began to gain popularity
[2, 3]. Surgeons have always found it challenging to perform
the OR for recurrent IH, especially in boys. The main causes
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The most serious complication of this procedure is tes-
ticular atrophy, which has been linked to redo surgery in this
region. During the dissection of the fibrotic inguinal canal,
the testicular arteries and vas deferens may easily be injured.
Microtrauma to these structures may be inevitable, even if
the surgeon properly conducts the dissection.

The percutaneous internal ring suturing (PIRS) technique,
on the other hand, might be a secure and workable option
for recurrent IH repair in children who have already had
OR. The benefit of a laparoscopic extraperitoneal opera-
tion is avoiding spermatic structures and associated fibrotic
alterations.
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Material and methods

The Declaration of Helsinki was followed for the study.
Legal guardians of each child submitted written informed
permission, and the Ethical Committee approval was
obtained.

The study included 24 children with recurrent IH after
undergoing OR and subsequently treated with the PIRS
technique between 2015 and 2021. Children who had
undergone first laparoscopic repairs for hernias were not
enrolled in this study. All children underwent laparoscopic
PIRS as the recurrence repair technique. Retrospectively
reviewing the patient charts allowed for the analysis of
demographic information, recurrences, intraoperative and
postoperative complications, and documentation of other
intraoperative observations.

We performed the surgeries with the PIRS technique
as reported by Patkowski et al. [4]. For the procedure, a
4 mm umbilical port was inserted while the patient was
placed in the supine position. Depending on the patient’s
weight and age, the intraabdominal CO2 pressure was
set between 6 and 12 mm Hg. To enter the preperitoneal
area, an 18-22 gauge angiocath needle was employed. To
create a loop for ligation, a non-absorbable suture was
passed into the needle. The first location was often the
lateral-superior corner of the inguinal ring, and the first
half-round was made by dissecting the peritoneum and
encircling the internal ring. The second suture was then
inserted into the peritoneal cavity once the loop had been
pushed into the cavity, beginning at the same location and
moving counterclockwise around the internal ring where
the first suture approximated it. The needle was captured
in the other loop before inserting the suture into the cavity.
The first loop was then used to press and draw the suture
out. A polyfilament braided suture was used to replace the
previous one. It was double-knotted while encircling the
internal ring, leaving the knot in the extraperitoneal space
beneath the skin. After the PIRS operation, scrotal fluid
was extracted with a 24 gauge needle in case of hydrocele.

For the statistical analysis: The Student's ¢-test was
used when normally distributed variables were compared.
Mann—Whitney test was used to compare the non-normally
distributed variables. Pearson's Chi-square test was used to
compare categorical variables between the two groups. Val-
ues were judged significant at a p-value of 0.05.
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Results

A total of 24 children were operated on for hernia recur-
rence and all previously underwent open repair (median:
34 months). Thirteen (54%) were operated between 2010
and 2015 while 11 (46%) after 2015. The ages of the chil-
dren were between 3 months and 17 years, the median
weight was 16 kgs (4.5-56 kgs). There were two girls and
22 boys. Fourteen children had right hernias, while 10 had
left. Two of these patients had undergone a second repair
for recurrence. Of the 24 recurrences, 17 developed in
the first year following surgery, and seven occurred later.
Table 1 illustrates the detailed presentation of the patient
demographics.

On review of the previous surgical charts, high ligation
hernia repair with absorbable sutures was confirmed in all of
the children. After dissection, a high ligation was performed
using one stitch from the bottom of the sac and one knot
without a stitch beneath it to avoid entangling the spermatic
cord and blood vessels in boys. Hernia sacs were removed
in all of the children. Additionally, seven of the boys had
co-existing hydrocele at the initial presentation for inguinal
hernia. A hydrocele or hematoma developed following the
initial open repair in 2 patients each, respectively.

During the laparoscopic procedure, no intraoperative
adhesions or secondary findings related to the initial pro-
cedure were found in any patient. There were no complica-
tions during the procedure and no extraordinary findings
(femoral or direct hernia) were observed in any patients. In
two children, needle aspiration of a hydrocele was performed
following PIRS repair.

During the postoperative follow-up, no recurrence was
observed after laparoscopic PIRS repair. There were no
postoperative complications like hydrocele or hematoma. A
granuloma at the inguinal incision developed in one child in
the early postoperative period, but it was managed by local
care and resolved without further issues. The average dura-
tion of follow-up was 24.6 (8—44) months.

Discussion

Although the open method is still preferred for IH repair,
laparoscopic methods are becoming more common. There
have been few studies on laparoscopic repair of recurrent
inguinal hernias in children [2-7]. The current study sug-
gests that laparoscopic PIRS repair can be carried out safely
in recurrent IH repair. Among the 24 children who under-
went surgery for recurrent IH, none experienced recurrence
or any type of complication.
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Table 1 Patient Data Number of children

n=24

Age (months)
Weight (kilograms)

Median 34 months (3 months—17 years)
Median 16 kgs (4.5-56 kgs)

Sex (M:F) 22:2
Hernia side
Right =14
Left =10
Recurrence before laparoscopic repair

First n=22

Second n=2
Type of hernia

Indirect n=24
Additional pathology

Hydrocele n=2
Time of recurrence
< 1-year =17
> 1-year n=7
Complication

Granuloma at the inguinal incision n=1

Recurrence after laparoscopic repair None
Follow-up 24.6 months (8-44)

One of the important factors in patient selection for PIRS
of recurrent IH is the patient's body weight. For example,
when we evaluated the 17-year-old female patient, we
thought that she was suitable for the PIRS method due to
her low body weight. The length of the needle we used was
enough to pass the inguinal ring. We did not need an alterna-
tive method as the ring closed easily.

One of the major causes of recurrence was the failure
to remove the hernia sac during laparoscopic surgery [5].
However, this was not the condition in our 24 patients with
recurrence as all had undergone open surgery and sacs were
removed. Prematurity, overweight, connective tissue dis-
eases, inability to completely remove the sac or ruptured
hernia sac, delay of fibrosis and use of absorbable sutures
were cited as reasons for IH recurrence in children after open
surgery [7-10].

When PIRS method was first described, there were
debates about recurrence rates, but today the rates are com-
parable to intraperitoneal and open repairs. In the current
literature, this range is 2-4% in the PIRS method and 0.54%
in OR. [7, 11, 15, 18]. As a result, it appears reasonable
to select the least invasive method with the least risk of
increased recurrence and complications.

Recurrent IH management via the PIRS method appears
to be beneficial in children who have had open or laparo-
scopic repair. When considering previous OR, the primary
pitfall of secondary repair may be that fibrosis and adhe-
sions in the inguinal canal after a previous open procedure
is common, so laparoscopic repair appears to be much safer

in terms of potential damage to spermatic vessels and the
vas deferens comparing to OR of recurrent disease. Further-
more, laparoscopic repair has many advantages, including
the ability to explore the contralateral inguinal ring, a lower
risk of injury to obliterated organs, cosmetic benefits, and a
shorter operation time [8, 9, 11-13]. Some authors claimed
that distinguishing the vas deferens in OR of recurrent her-
nias in secondary cases may be difficult if they were also
performed open previously [14, 15]. This also lengthens the
operation time [15]. In terms of the similar operation times
of open and laparoscopic IH repairs for primary cases, it
should be noted that secondary OR would be much longer,
but secondary laparoscopic repairs would be comparable
to primary repairs. Laparoscopic repair can be done either
extraperitoneally or intraperitoneally [7, 16]. Although
some authors recommend an intraperitoneal approach with
hernia sac disconnection and muscular repairs in recurrent
disease, others claim that the extraperitoneal PIRS method
is sufficient for avoiding recurrence and may be preferred
because it is less invasive and simpler [5, 7, 12, 14, 17]. Our
mid-term results with a mean of 24 months of follow-up
demonstrated no testicular atrophy. In addition, we believe
that the PIRS method is adequate for recurrent IH repair in
children too.

A laparoscopic view of the inguinal canal may also
reveal contralateral PPV, lipoma, and other abnormalities
[14, 19]. Excluding such conditions may also reduce com-
plications and recurrences later on. Minimal PPV in open
surgery is sometimes overlooked and justifies reoperation
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[15, 20]. Another advantage of laparoscopy is that it exposes
other rare conditions such as direct or femoral hernias [21].
Because recurrence after inguinal hernia repair is uncom-
mon, these findings should be kept in mind in the event of a
recurrence. These rare situations may be easily overlooked,
especially if the previous operation was performed openly.
All of the cases in this study were true recurrences, and we
had not seen these rare findings in any operations.

The small number of patients with an acceptable follow-
up period is a limitation of this study. The study could also
be strengthened further by comparing the OR of recurrent
inguinal hernia to laparoscopic repair.

Conclusion

The laparoscopic-assisted PIRS method may be beneficial in
children with recurrent IH who have previously undergone
open inguinal hernia repair. As a result, potential harm to
the cord and vessels caused by the adhesions or scar tissue
related to the primary operation may be avoided.
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