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Abstract

An interstitial hernia is one in which the hernia sac is located between the layers of the abdominal wall. The analysis
of contemporary literature shows that interstitial hernias are most often seen in children as a type of inguinal hernia
and often accompany undescended testis. The hernia sac is usually located between the external-oblique and internal-
oblique muscles in a lateral-cephalic direction. The authors present 3 cases of interstitial hernia found during laparo-
scopic exploration of the front abdominal wall done due to incisional wound site pain. No previous diagnosis of hernia
was considered in all the cases. Hernias were found as complications of appendectomy and wound healing after radio-
therapy of uterine and cervical cancer. In conclusion, in obscure wound site pain, the presence of an interstitial postop-
erative hernia should be considered as a possible reason for the complaint. Laparoscopic examination of the anterior
abdominal wall during adhesiolysis in patients with abdominal pain enables proper diagnosis and treatment.
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surgical procedures have not been published in med-
ical literature. However, we report 3 cases of intersti-
tial hernia, following difficult laparoscopy procedures,
that have been diagnosed in patients with wound
site pain.

Introduction

An interstitial hernia is one in which the hernia
sac is located between the layers of the abdominal
wall. It was first described as a variation of inguinal
hernia by Bartholin in 1661 [1]. The analysis of con-
temporary literature shows that interstitial hernias

are most often seen in children as a type of inguinal Case reports

hernia and often accompany undescended testis
[1-4]. The hernia sac is usually located between the
external-oblique and internal-oblique muscles in
a lateral-cephalic direction [1, 4]. The incidence of
interstitial hernias is between 0.08% [5] and 1.6% [6].
In one paper, interstitial hernia was also reported as
a complication following a Lichtenstein hernioplasty.
To date, postoperative evaluations, diagnoses and
descriptions of interstitial hernias following other

A 34-year-old male patient was admitted to the
hospital for laparoscopic adhesiolysis following an
appendectomy performed 4 years previously. The
postoperative wound was completely healed; howev-
er, the patient complained of continuous pain in the
region of the scar (McBurney’s approach), and repeat-
ed episodes of bowel obstruction were noted. Physi-
cal examination (palpation) did not reveal any addi-
tional abnormalities. An abdominal ultrasound was
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also inconclusive. Laparoscopy was performed and
demonstrated a gap between the transversal and
internal-oblique abdominal muscles measuring
approximately 5 cm in diameter. The hernia sac,
approximately 6 cm long, was found sliding between
the external and internal oblique muscles. It con-
tained omentum, and two loops of small intestine
were bound to the sac’s wall. Following this discov-
ery, the patient underwent a mesh closure of the her-
nia with 5 cm overlap of the mesh and adjacent mus-
cles (Figure 1 A-B).

A 45-year-old male patient underwent lapa-
roscopy following a paramedian approach appendec-
tomy performed 3 years earlier. The wound healed pri-
marily, but the patient complained of continuous pain
in the region of the scar. Abdominal palpation
revealed slight tenderness in the region of the scar,
with no other abnormalities noted. Abdominal ultra-
sound showed no other pathological changes. During
laparoscopy, an interstitial hernia, with a ring measur-
ing 6 cm in diameter and a sac penetrating between
the transversal and internal-oblique abdominal mus-
cles, was found. The 6-cm-long hernia sac was found
sliding in the lateral and cephalic directions. There
were several connective tissue bands stretching

A

0 — postoperative scar, 1 — skin, 2 — subcutaneous tissue, 3 — external oblique abdominal muscle, 4 — transverse abdominal muscle, 5 —

between the hernia ring edges (Swiss cheese hernia).
An open approach was used to liberate the omentum
attached to the sac, and polypropylene mesh was
stitched to the edges of the muscles with a 5-cm over-
lap in the sub-lay position (Figure 2 A-B).

A 67-year-old female patient suffered from recur-
rent episodes of bowel obstruction following radio-
therapy for uterine and cervical cancer 18 years pre-
viously. On examination there was neo-angiogenesis
seen on the skin of the lower abdomen, and palpa-
tion revealed hardening of the abdominal wall.
Laparoscopy showed a longitudinal gap, 4 cm long
and 1 cm wide, in the abdominal wall with the hernia
sac penetrating into subcutaneous tissue. The hernia
orifice was closed via the small skin incision using
interrupted stitche (Figure 3 A-B).

Discussion

Preperitoneal, interstitial and superficial hernias
are defined based on anatomical localisation of the
hernia sac [3, 4]. The sac can be located between the
peritoneum and transversal fascia (preperitoneal),
between the muscle layers (interstitial), or between
the fascia of the external-oblique muscle and the skin
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abdominal muscle, 6 — parietal peritoneum, 7 — intestine (loop of the small intestine), 8 — omentum

Figure 1 A-B. Case 1
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Figure 3 A-B. Case 3
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(superficial). Of these types of hernias, the interstitial
hernia is the most common [4].

One of the potential mechanisms for developing
an interstitial hernia is a narrowing of the external
inguinal ring that stops the intestine from descending
through the inguinal canal and external inguinal ring
[7]. As a result, the hernia sac slides between the
abdominal muscles. This theory is supported by the
descriptions reported in a number of clinical cases. In
one paper, narrowing of the external inguinal ring was
so advanced that neither the nerve nor the hernia sac
could get through [8]. Other authors present cases of
preperitoneal hernia in which the external inguinal
ring could not be found during surgery [9, 10].

Interstitial hernia can also follow the Lichtenstein
hernia repair [11]. Of the three cases just described,
only one was diagnosed based on physical examina-
tion findings (palpation). The other two diagnoses
were based on ultrasound findings. In the aforemen-
tioned cases in which an oblique hernia sac was
found, one was penetrating in a lumbar direction.
Additionally, two cases were treated laparoscopically.

Interstitial hernias make the differential diagnosis
of obscure wound site pain more difficult [1], espe-
cially when preperitoneal and intramuscular hernia
are also considered. This is because the overlying
muscle layers make palpation less accurate, and
abdominal ultrasound can be useful in these cases.
Hernias should be considered along with mobile kid-
neys, tumours of the caecum and congenital defects
of the abdominal musculature.

In our cases, neither palpation nor ultrasound
was helpful in establishing a diagnosis. In addition to
muscles overlying the hernia sac, the surgical scar
also interfered with making the proper diagnosis.
Still, ultrasound also does not show other types of
hernia in all cases, and in other patients (such as
those with groin pain syndrome) the diagnosis is con-
firmed intraoperatively [12, 13]. The reason for the
development of the described hernias is not
explained by the healing process of the external mus-
culature. However, it is possible that tissue infection
in the deep layers leads to muscle dehiscence and
subsequent hernia formation. Only laparoscopic ver-
ification and management of suspected postopera-
tive adhesions led us to the proper diagnosis. Two of
the patients described were treated conventionally
with mesh implantation. It is well known that such
an operation can be performed laparoscopically,
while anti-adhesive mesh required for the IPOM (or
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transabdominal onlay mesh if the hernia is near the
inguinal area) procedure is available may require
a variable approach [14].

Conclusions

In cases of obscure wound site pain, the presence
of an interstitial postoperative hernia should be con-
sidered as a possible reason for the complaint.
Laparoscopic examination of the anterior abdominal
wall during adhesiolysis in patients with abdominal
pain enables proper diagnosis and treatment.

Acknowledgments

The authors would like to thank Dr Krzysztof
Lewandowski for drawing the figures for the manu-
script.

References

1. Mihlbacher L, Hartl H. Interparietale Hernie bei eineiigen Zwill-
ingen. Zbl Chir 1973; 98: 599-601.

. Langton J. The Bradshaw lecture on the association of inguinal
hernia with descent of the testis. Lancet 1900; 2: 1857-64.

. Lower WE, Hicken NF. Interparietal hernias. Ann Surg 1931; 94:
1070-87.

. Koot VCM, de Jong IR, Perre Cl. The interparietal hernia: a rare
variant of an inguinal hernia. Eur J Surg 1997; 163: 153-5.

.Langton J. The Bradshaw lecture on the association of inguinal

hernia with descent of the testis. Lancet 1900; 2: 1857-64.

Novaro N. Delle ernie inguino-interparietali (inguino-superficiali,

inguino-interstiziali, inguino-proerittoneali). Gass Internaz Med
1921; 24: 3-6.
. Mosetig von Moorhof. Fall von Hernia inguino-proeperitonealis.
Wien Med Wochnschr 1885; 35: 257-60.
.Tillaux P De la hernie inguino-interstitielle; role du taxis dans
cette hernie. Bull Gen de Ther 1871; 71: 209-17.
.Bramann F Der processus vaginalis und sein Verhalten bei
Stérungen des Descensus testiculorum. Arch Klin Chir 1890; 90:
137-68.
10. Butz RV. On properitoneal hernia. Chir Vestnik 1888; 4: 419-22.
11. Read RC, Gilbert AL Interstitial recurrence, with chronic inguino-
dynia, after Lichtenstein herniorrhaphy. Hernia 2004; 8: 264-7.

12. Osemek P, Pasnik K, Trojanowski P Huge, irreducible femoral her-
nia interpreted as a preperitoneal lipoma in radiological findings.
Videosurgery and Other Miniinvasive Techniques 2010; 5: 35-7.

13. Morales-Conde S. Sportsman’s hernia: an entity to be defined,
diagnosed and treated properly? Videosurgery and Other Miniin-
vasive Techniques 2009; 4: 32-41.

14. Czudek S, Skrovina M, Adamcik L. Laparoscopic treatment of
inguinal hernia — TOM (transabdominal onlay mesh). Video-
surgery and Other Miniinvasive Techniques 2009; 4: 16-19.

N

w

~

i

o

~

[ee]

Ne)

—

Videosurgery and Other Miniinvasive Techniques 2012; 7/1




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


