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Single-port laparoscopic percutaneous
extraperitoneal closure for inguinal hernias
repair in girls: using an epidural needle
assisted by a towel forceps
Yuanhong Xiao

Abstract

Background: The concept of single-port laparoscopic percutaneous extraperitoneal closure for the treatment of
inguinal hernias repair in children has been practising recent years. The applicable instruments and skills are still
evolving. In this study, we used an epidural needle assisted by a towel forceps to practise this minimal invasive
method for inguinal hernias repair in girls. Its safety and effectiveness were studied.

Methods: From July 2008 to January 2020, thirty-five girls diagnosed of indirect inguinal hernias were studied
retrospectively. From April 2017 to January 2020, the author was free to propose open or laparoscopic repair for the
patients. The open group included twenty-four girls and the laparoscopic group included eleven. The data of the
patients age, constituent ratios of sliding and bilateral hernias, operating time, postoperative time in hospital,
follow-up time, conversion, postoperative complications were assessed.

Results: There were no statistically significant difference between the laparoscopic group and open group for the
following items: age, operating time, postoperative time in hospital, the constituent ratios of sliding hernia and
bilateral hernias (P > 0.05). The follow-up time of the open group was longer than that of the laparoscopic group
(P = 0.0004). One laparoscopic case was converted to open surgery. After 12 cases of laparoscopic practice,
coordination of the hand and eye movements established well. There were no postoperative complications for all
the patients.

Conclusion: Our preliminary experience suggested that it is safe and convenient for inguinal hernias repair in girls
by the single-port laparoscopic percutaneous extraperitoneal closure method using an epidural needle assisted by a
towel forceps.
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Background
The concept of single-port laparoscopic percutaneous
extraperitoneal closure for the treatment of inguinal her-
nias repair in children has been practised recent years
[1–11]. The applicable instruments and skills are still
evolving and being probed, such as modified Kirschner
pin, epidural needle, optical forceps assisting, two-
hooked cannula device and two-hooked core needle
apparauts et al [1, 2, 7, 8, 10] In this study, we used an
epidural needle assisted by a towel forceps to practise
this minimal invasive method for inguinal hernias repair
in girls. Its safety and effectiveness were studied.

Methods
Population and data collection
From July 2008 to January 2020, thirty-five girls diag-
nosed of indirect inguinal hernias were studied retro-
spectively. From April 2017 to January 2020, the author
was free to propose open or laparoscopic repair of the
patient. The laparoscopic group included 11 girls with
16 affected sides including one sliding hernia. The open
group included 24 girls with 29 affected sides including
4 sliding hernias (Table 1). The data of age, constituent
ratios of sliding hernia and bilateral hernias, operating
time, postoperative time in hospital, follow-up time, con-
version to open surgery, postoperative complications
were assessed (Tables 1 and 2). All the parents signed
the informed contents for open or laparoscopic surgery.

Surgical processes
Patient lay in the supine position under general
anesthesia. For open repair, classical technique was used:
incising the skin, Scarpa’s fascia, external oblique apo-
neurosis; dissecting and seperating the sac from the
spermatic cord; high ligating the sac neck at the level of
the internal ring. For laparoscopic operation, the sur-
geon stood at the left side of the patient regardless of
the affected side of the hernia. The screen was placed at
the patient feet side. One cm arc incision along the
lower edge of the umbilicus was made. After blunt dis-
section of the subcutaneous tissue with a mosquito

clamp, a pneumoperitoneum needle was inserted
through the incision to the abdominal cavity. Then, car-
bon dioxide was poured into the cavity with a pressure
of 8–12mmHg. When the abdominal cavity was dis-
tended, the pneumoperitoneum needle was withdrawn
and lamp trocar (10 mm, 30° optics) was inserted
through the umbilical incision. Peritoneal cavity was
inspected first to preclude accidental injuries to the ab-
dominal wall and peritoneal viscera. Re-confirmation of
the affected side was made through a direct vision
image. The image of the cavity was captured by the cam-
era lens and appeared on the screen. In our group,
through a careful groin examination and an ultrasound
inspection, we found no diagnostic neglection of the bi-
lateral hernias preoperatively. A tiny incision of 2 mm
was made on the affected groin side. The incision was
accurately positioned just above the level of the internal
ring with the help of the camera lens. An epidural needle
with a 3–0 Prolene loop inside the barrel was used. The
3–0 Prolene loop was inserted into the barrel by the op-
erator beforehand. The epidural needle was characteris-
tic with the followings: 1.8 mm × 80mm, TUORen,
Medical Instrument Group Corporation, MengGang
Reed Garden Industrial District, ChangHeng County,
Henan, China. The operator held the needle with one
hand; a towel forceps stretching the groin skin with the
other hand. The needle was pierced to the preperitoneal
space through the groin tiny incision. Under the view of
the laparoscopic lens, with the streching help by the
towel forceps, the needle passed through a semicircle of
the internal ring preperitoneally. Then, the needle tip
pierced the peritoneum into the peritoneal cavity. The
Prolene loop was pushed into the peritoneal cavity
through the barrel of the needle. Maintaining the loop in
the cavity, the needle was withdrawn carefully out of the
body until the two ends of the 3–0 Prolene seperated
from the needle. The needle was introduced again from
the same tiny incision of the groin skin and pierced into
the site of the preperitoneal space, nearly the same site
with the first time. Then, the needle was passed through
the other semicircle of the internal ring preperitoneally.
When the needle tip reached the previously pierced
point of the peritoneum where the loop was still inside,
it was managed to pierce the peritoneum and pass

Table 1 Patient characteristics

Items Open group Laparoscopic group P value

Age(y) 5.633 ± 4.538 5.952 ± 3.402 0.8366

(0.11–15) (1.08–13)

Cases 24 11

Sides 29 16

Left 11 3

Right 8 3

Bilateral 5 5 0.4793

Slidding 4 1 0.7831

Table 2 Patient outcomes

Items Open group Laparoscopic group P value

Operating time (min) 45.958 ± 17.289 56.272 ± 20.533 0.1318

(28–85) (22–83)

Postoperative time (d) 3.083 ± 1.442 2.818 ± 0.405 0.5561

(1–7) (2–3)

Follow-up time (m) 71.313 ± 46.781 14.455 ± 12.809 0.0004

(0.5–139) (1–34)
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through the loop. Maintaining the tip inside the loop of
3–0 Prolene, one 2–0 Prolene was inserted into the bar-
rel and continuously into the loop of the 3–0 Prolene
for a suitable length. Maintaining the 2–0 Prolene
trapped by the 3–0 Prolene loop, the needle was with-
drawn once more outside of the body until the other
end of the 2–0 Prolene seperating from the needle. The
operator took the two ends of the loop and pulled them
outwards. When the loop was pulled outside of the
body, one end of the trapped 2–0 Prolene in the loop
will be brought out of the preperitoneal cavity simultan-
eously. At this moment, two ends of the 2–0 Prolene
were all outside of the body at the tiny incision site. A
circle had been formed preperitoneally at the level of the
internal ring (Fig. 1). Knot tying of the 2–0 Prolene was
made outside of the body and buried under the groin
skin. Then the internal ring closing preperitoneally was
completed (Fig. 2). A schematic diagram demonstrating
the main steps and principle of the technique was shown
in Fig. 3. Commonly, the round ligament will be in-
cluded into the cerclage. The umbilical incision and the
puncturing tiny incision were closed with absorbable su-
ture by subcutaneous suture and intradermal suture.
The incision was covered with a waterproof dressing.
During the whole procedure, extreme care was taken
not to damage the inferior epigastric or femoral vessels.

Data analysis
Data analysis was performed using CHISS (Chinese High
Intellectualized Statistical Software) software version
2004. Student T Test was used to compare the distribu-
tion of quantitative variables between groups (P65–68,
Medical Statistics and CHISS Application) [12]. Pearson
Chi-square Test was used to compare the distribution of
the qualitative variables between groups (P110–118,

Medical Statistics and CHISS Application) [12]. Statis-
tical significance was defined as P value< 0.05.

Results
There were no statistically significant differences of pa-
tients age, operating time, postoperative time of staying
in hospital between the open group and laparoscopic
one (P = 0.8366, 0.1318, 0.5561, respectively). There was
no statistical constituent ratios difference of the bilateral
hernias and sliding hernias between the two groups (P =
0.4793, 0.7831, respectively). The follow-up time for
open group was significantly longer than the laparo-
scopic group (P = 0.0004) (Table 2). There were no post-
operative complications for all the patients. One girl in
the laparoscopic group was converted to open surgery
for a sliding hernia. After 12 cases of single-port laparo-
scopic practice assisted by a towel forceps stretching on
the groin skin, coordination of the hand and eye move-
ments began to form well.

Discussion
The general circumstances of the open group and lap-
aroscopic one were comparable for there were no statis-
tically significant differences on age, constituent ratios of
sliding and bilateral hernias. There was no statistically
significant difference of the operating time and post-
operative time in hospital. During the follow-up periods,
there was no complications for all the patients although
the laparoscopic group had been followed-up for a
shorter time. From the results, we can propose that min-
imal invasive concept of single-port laparoscopic percu-
taneous extraperitoneal closure for inguinal hernias
repair in girls was acceptable and practicable, which has
been suggested by many recent studies [1–11]. The ap-
plication of an epidural needle assisted by the towel for-
ceps was convenient, effective and safe. Because of the

Fig. 1 Thread circling of the internal ring. The image shows a
Prolene thread has circled the internal ring preperitoneally

Fig. 2 Closure of the internal ring. The image shows the Prolene
thread has been tied outside of the body to close the internal ring

Xiao BMC Surgery          (2020) 20:139 Page 3 of 6



smaller abdominal cavity in children, especially infants,
it is important to separate the cannulas as widely as pos-
sible to provide adequate working space for an efficient
performance of the operation. Placement of the ports
too closely hinders the operation and most likely dimin-
ishes the advantages of this approach [13]. The novel
method of single-port laparoscopic technique obviously
avoids of this circumstance.
Infants and young children have pliable abdominal

walls. Therefore, it is necessary to advance the instru-
ment cautiously as it penetrates the peritoneum to pre-
vent injury to the underlying viscera and intestine [13].
The epidural needle employed was disposable with a
slightly bending dull tip like a shovel which endowed it a
suitable sharpness for puncturing conveniently. There
was no instrument damage in this study. The barrel of it
was wide enough for two Prolene threads to pass
through without obstruction. Prolene thread was easy to
maintain a loop in the peritoneal cavity due to its appro-
priate solidity.

Proprioceptive instrument positioning, eye-hand co-
ordination, spatial visualization, manual dexterity and
rapid mental processing were all important in the acqui-
sition of laparoscopic skills [14–20]. In this study, we ap-
plied a traction of the groin skin with a towel forceps
when puncturing the epidural needle to form a bilateral
hands manipulation in the operative field. This method
will help the operator to form a position perception of
the needle while it was passing through the preperito-
neal space. For a beginner, with one hand manipulation
of the needle, it was difficult to establishe the position
sense of the instrument and resulted in a chaotic needle
insertion, even a conversion to an open operation. In
addition, with gazing the needle piercing route along the
preperitoneum adjacent to the internal ring continu-
ously, the surgeon developed effective eye-hand coordin-
ation which accelerated the procedure and enhanced its
safety. For this study, the author discovered the eye-
hand coordination establishment when 12 cases per-
formance had been accomplished. More data should be

Fig. 3 Schematic diagram illustrating the principle of the technique. a. Puncturing instrument with a towel assistance. The image shows the
epidural needle with a Prolene loop inside of the barrel is puncturing preperitoneally, with a towel forceps stretching of the groin skin as an
assistance. This maneuver inclines the operator to establish an eye-hand coordination. b. Circling thread capture by the thread loop. The image
shows the circling thread has been trapped by the Prolene thread loop. c. Thread circling completion by the thread loop. The image shows the
single Prolene thread has been trapped and pulled out of the body by the Prolene thread loop. This single Prolene thread has circled the internal
ring completely. d. The internal ring closure. The image shows the single Prolene thread is being knot-tied to close the internal ring outside of
the body at the groin site
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accumulated to study the eye-hand coordination for this
method in the future.
Another special concern in children is excessive ab-

dominal insufflation. There was marked acidemia, hyp-
oxia, and increased exhaled CO2 with higher insufflation
pressures. Some authors recommended using insuffla-
tion pressure of less than 15 mmHg. Many pediatric sur-
geons, however, continue to use 15mmHg as the
maximum inflating pressure without apparent adverse
clinical sequelae [13]. In this study, 8–12 mmHg pres-
sure was used without side effects.

Conclusions
Our preliminary experience suggested that it is safe and
convenient for inguinal hernias repair in girls by the
single-port laparoscopic percutaneous extraperitoneal
closure method using an epidural needle assisted by a
towel forceps.
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