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Abstract

Background Open repair of recurrent paediatric
inguinal hernias (IH) is difficult and there is definite
risk of damaging the vas deferens and testicular vessels
during dissection of the previous open herniotomy
field. Laparoscopic repair (LR) has the benefit 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 significant difference 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 first 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 specific paediatric surgical training
performing the operations.

In boys, re-operations are difficult and require
tedious and careful dissection of the dense fibrous tis-
sue resulting from the earlier surgery. There are defi-
nite risks of damaging the vas deferens and testicular
vessels, which are situated in the midst of the dense
fibrous 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 field. 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 first 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 first initial hernia
operation [9].

Continuous data were expressed as mean £+ stan-
dard deviation (SD) and statistical significance with
two-tail ¢ test or Mann—Whitney test. For proportional
data, Chi-square or Fisher’s exact test was used. Statis-
tical significance was set at P<0.05.

Surgical technique

The detailed technique has been reported elsewhere
[7-9]. Briefly, 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 first confirmed 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
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Fig. 1 Laparoscopic photo showing the right internal inguinal
opening of the recurrent hernia. O Omentum, 7V testicular ves-
sels, VAS vas deferens

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 significant
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
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Fig. 2 a Appearance of the
internal inguinal opening af-
ter a portion of omentum was
dissected from the opening.
There was not much fibrous
tissue around the opening. b
Extraperitoneal saline injec-
tion easily separated the tes-
ticular vessels and vas
deferens from the perito-
neum. ¢ 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 first attempted repair of childhood hernias was laparoscopic; data are expressed as mean £+ SD. OT Operation time

Recurrent hernia Hernia initially P value*

treated by LR treated by LR

(n=5) (n=41)
Sex (male:female) 4:1 34:7 0.634
Age (months) 58.8 £ 68 56 £ 45.67 0.91
Follow-up (months) 21+£13 122 +£2.83 0.121
OT (unilateral) 25 £ 5.58 min 2325 £ 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

*Statistical significance is P < 0.05

open operations with previous data from primary
repairs by LR [9] revealed no statistically significant
difference (Table 1). The recurrent repairs were as sim-
ple as primary repairs because both could be finished
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 floor 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 refinement, 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].
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As the first 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 findings were
based on our prospective randomised single-blinded
control study to compare the two forms of operation
for paediatric TH.

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 fibrous 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 TH following open operation.
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With refinements in the technique of LR, recurrence
can be prevented even in this group of patients.

References

1. Cheung TT, Chan KL (2003) Laparoscopic inguinal hernia
repair in children. Ann Coll Surg HK 7:94-96

2. Levitt MA, Ferraraccio D, Arbesman MC, Brisseau GF, Caty
MG, Glick PL (2002) Variability of inguinal hernia surgical
technique: a survey of North American pediatric surgeons. J
Pediatr Surg 37:745-751

3. Antonoff MB, Kreykes NS, Saltzman DA, Acton RD (2005)
American academy of pediatric section on surgery hernia sur-
vey revisited. J Pediatr Surg 40:1009-1014

4. Carneiro PM (1990) Inguinal herniotomy in children. East
Afr Med J 67:359-364

5. Harvey MH, Johnstone MJ, Fossard DP (1985) Inguinal her-
niotomy in children: a five-year survey. Br J Surg 72:485-487

6. Nazir M, Saebo A (1996) Contralateral inguinal hernial
development and ipsilateral recurrence following unilateral
hernia repair in infants and children. Acta Chir Belg 96:28-30

7. Chan KL, Tam PK (2003) A safe laparoscopic technique for
the repair of inguinal hernias in boys. J Am Coll Surg
196:987-989

8. Chan KL, Tam PK (2004) Technical refinements in laparoscopic
repair of childhood inguinal hernias. Surg Endosc 18:957-960

9. Chan KL, Hui WC, Tam PK (2005) Prospective randomized
single-center, single-blinded comparison of laparoscopic vs
repair of pediatric inguinal hernia. Surg Endosc 19:927-932

10. Grosfeld JL, Minnick K, Shedd F, West KW, Rescorla FJ,
Vane DW (1991) Inguinal hernia in children: factors affecting
recurrence in 62 cases. J Pediatr Surg 26:283-287
11. Schier F, Montupet P, Espostito C (2002). Laparoscopic

inguinal herniorrhaphy in children: a three-center experience
with 933 repairs. J Pediatr Surg 37:395-397



	Laparoscopic repair of recurrent childhood inguinal hernias after open herniotomy
	Introduction
	Materials and methods
	Surgical technique
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


