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Abstract
Background Open repair of recurrent paediatric
inguinal hernias (IH) is diYcult and there is deWnite
risk of damaging the vas deferens and testicular vessels
during dissection of the previous open herniotomy
Weld. Laparoscopic repair (LR) has the beneWt of
avoiding the previous operative site.
Method Records of patients with recurrent IH that
had LR after open repair were reviewed and evaluated
retrospectively. The results were compared with data
from cases in which the LR method was used in the ini-
tial IH repair.
Results From September 2002 to October 2005, four
boys and one girl (mean age 58.8 months) were treated
in our institution for recurrent IH after open repair.
Operative time, success rate and complications did not
show any statistically signiWcant diVerence when com-
pared with our previous prospectively collected data
for primary repairs.
Conclusion Laparoscopic repair is the preferred
operation for recurrent childhood IH after open repair.
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Introduction

Repair of inguinal hernia (IH) is one of the most com-
mon operations in paediatric surgical practice [1]. The
incidence of IH ranges from 0.8 to 4.4% in children of
all ages. It is particularly common in the Wrst year of
life.

Open repair is still the most popular method of
treatment for paediatric IH resulting from patent pro-
cessus vaginalis only [2, 3]. There is no need to perform
muscle strengthening procedures after division and
ligation of the hernia sac. However, the recurrence rate
remains high, ranging from 1.76 to 6.3% [4–6], and has
been attributed to the operational setting, i.e. a general
department where several surgeons and residents oper-
ate upon a limited number of paediatric patients [6].
Other suggested reasons include junior surgeons or
surgeons without speciWc paediatric surgical training
performing the operations.

In boys, re-operations are diYcult and require
tedious and careful dissection of the dense Wbrous tis-
sue resulting from the earlier surgery. There are deW-
nite risks of damaging the vas deferens and testicular
vessels, which are situated in the midst of the dense
Wbrous tissue.

Our centre has reported a safe laparoscopic method
for paediatric IH repair [7–9]. In cases of recurrent her-
nia after an open operation, the operative site is above
the previous operative Weld. The laparoscopic method
should thus have a lesser chance of damaging the vas
deferens and testicular vessels.

The present study was designed to evaluate our lap-
aroscopic repair (LR) for paediatric recurrent IH after
open repair. The results were also compared with the
data acculmulated from cases in which the same
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laparoscopic method was used in the Wrst attempt at IH
repair.

Materials and methods

The medical records of all paediatric patients who were
treated laparoscopically in our institution for recurrent
IH after open surgery were reviewed retrospectively.
The following parameters of the patients were noted:
sex, age, follow-up duration, operation time, success
rate and complications. The data were compared with
data from our previously reported IH patients who
were treated laparoscopically as the Wrst initial hernia
operation [9].

Continuous data were expressed as mean §  stan-
dard deviation (SD) and statistical signiWcance with
two-tail t test or Mann–Whitney test. For proportional
data, Chi-square or Fisher’s exact test was used. Statis-
tical signiWcance was set at P<0.05.

Surgical technique

The detailed technique has been reported elsewhere
[7–9]. BrieXy, after induction of general endotracheal
anaesthesia, the patient is placed in the Trendelenburg
position. A 5-mm port is then inserted through the
umbilicus. Pneumoperitoneum with pressure between
8 and 10 mm Hg is created with carbon dioxide. The
internal opening of the hernia is Wrst conWrmed and
then the opposite side is inspected. Two more 3-mm
ports are placed under telescopic vision via the abdom-
inal wall medial to anterior superior iliac spine. Con-
tents of the hernia, such as omentum or bowel loop, are
gently dissected from the hernia sac (Fig. 1). For girls,
3/0 prolene stitches are placed into the peritoneal cav-
ity through the abdominal wall with a 25 mm half circle
round body needle. The entry point of the needle is
placed under telescopic vision so that it is in the vicinity
of the 3 o’clock position of the internal inguinal open-
ing. A purse-string suture is placed around the internal
hernia opening and tied using intraperitoneal knotting.
The ends of the stitches are then cut after passing the
needle out through the abdominal wall.

For boys, to separate the important structures of vas
deferens and testicular vessels from the peritoneum,
normal saline injection is introduced into the extraperi-
toneal space with an injector (6F, 155 mm, NM-3k
injector, Olympus, Tokyo, Japan) guided by a metal
cannula (Stryker, Santa Clara, CA) (Fig. 2a–d). The
same size of stitches and needles are used as in girls.
On placing the needle for the purse-string stitch, “Needle

sign” was emphasised. “Needle sign” refers to the
point at which the needle could be seen clearly under-
neath the peritoneum without the vas and the testicular
vessel in between. Checking for this sign further pro-
tected these important structures from being included
in the stitch.

The stitch ends are pulled and tightened slightly
before being tied together. A complete ring of perito-
neum without the presence of any visible signiWcant
portion of raw stitch is noted as “Complete ring” sign.
Only then are the ends tied and the opening closed
completely. The “Complete ring” sign was used to pre-
vent recurrence.

After release of pneumoperitoneum, the ports are
removed. The umbilical wound is closed with absorb-
able stitches and the lateral wounds with sterile strips.

Results

From September 2002 to October 2005, four boys and
one girl (mean age 58.8 months) were treated in our
institution for recurrent IH following open operations
(Table 1). One patient had bilateral hernias after an
open operation on one side in another institution. Both
hernias in this patient were treated laparoscopically in
one operative setting.

All patients were treated successfully with our lapa-
roscopic technique. No recurrence was detected in this
group of patients with a mean follow-up period of
21 months. No testicular atrophy or other possible
complications were detected during follow-up.

Comparison of the present data of operative time
and complications from recurrent LR repairs following

Fig. 1 Laparoscopic photo showing the right internal inguinal
opening of the recurrent hernia. O Omentum, TV testicular ves-
sels, VAS vas deferens
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open operations with previous data from primary
repairs by LR [9] revealed no statistically signiWcant
diVerence (Table 1). The recurrent repairs were as sim-
ple as primary repairs because both could be Wnished
within similar operative times.

Discussion

After reviewing 71 recurrent IH after open repair in 62
children, Grosfeld et al. [10] suggested adequate high
ligation at the internal ring, snugging of a large internal
ring, avoidance of injury to the canal Xoor and closure of

the internal ring in girls to prevent indirect hernia recur-
rence. From the above technical considerations, the lap-
aroscopic method can theoretically avoid recurrence.
However, the recurrence rate was reported to be 3.4%
in data collected from three centres carrying out 933
repairs [11]. The main reason for the high recurrence
rate may be the presence of testicular vessels and vas
deferens in close proximity to the peritoneum at the
expected site of closure near the internal ring (Fig. 1).
Our technical reWnement, which uses saline injection to
separate these structures from the peritoneum (Fig. 2a–
d), and the emphasis on the “Complete ring” sign during
surgery, has reduced the recurrence rate to 1% [8].

Fig. 2 a Appearance of the 
internal inguinal opening af-
ter a portion of omentum was 
dissected from the opening. 
There was not much Wbrous 
tissue around the opening. b 
Extraperitoneal saline injec-
tion easily separated the tes-
ticular vessels and vas 
deferens from the perito-
neum. c A purse string stitch 
was put around the internal 
inguinal opening. d An intra-
corporal knot tightly closed 
the internal inguinal opening

Table 1 Comparison of laparoscopic repair (LR) of recurrent childhood hernias following open operations with data from patients in
which the Wrst attempted repair of childhood hernias was laparoscopic; data are expressed as mean § SD. OT Operation time

*Statistical signiWcance is P < 0.05

Recurrent hernia 
treated by LR 
(n = 5)

Hernia initially 
treated by LR 
(n = 41)

P value*

Sex (male:female) 4:1 34:7 0.634
Age (months) 58.8 § 68 56 § 45.67 0.91
Follow-up (months) 21 § 13 12.2 § 2.83 0.121
OT (unilateral) 25 § 5.58 min 23.25 § 6.26 min 0.842
OT (bilateral) 35 min 34.0 § 6.26 min 0.642
Success rate (%) 100 100 >0.05
Testis atrophy (%) 0 0 >0.05
Recurrence (%) 0 0 >0.05
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As the Wrst initial operation for IH, LR is also found
to be superior to open operation with regard to postop-
erative pain, recovery and cosmesis. It can also allow
detection of contralateral hernias and have them
repaired at the same operation [9]. These Wndings were
based on our prospective randomised single-blinded
control study to compare the two forms of operation
for paediatric IH.

For recurrent hernias after an open operation, re-
operation with the open method requires going
through the old operation site, which in boys almost
always has the vas deferens and testicular vessels
embedded in dense Wbrous tissue. The operation is
always tedious and there is the danger of damaging
these important structures. From the present retro-
spective study, the laparoscopic method is the pre-
ferred operation for recurrent hernias after open
hernia repair. In addition to all the advantages of the
laparoscopic method, it also avoids the previous oper-
ation site, thus avoiding damage to the vas deferens
and testicular vessels. Further, it is as simple as a
fresh hernia repair because the time taken for LR of
recurrent hernia was the same as for a fresh LR
(Table 1). There were no added complications, and
the operations were no less successful as compared
with initial laparoscopic operations. There was no
recurrence in the present group of patients after a
mean follow-up of 21 months.

In conclusion, LR is the preferred operation for
recurrent childhood IH following open operation.

With reWnements in the technique of LR, recurrence
can be prevented even in this group of patients.
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