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Abstract

A male patient had a bilateral laparoscopic inguinal hernia repair in 2012. The right-sided hernia was treated with a permanent
mesh, and the left-sided hernia received an absorbable mesh. The absorbable TIGR mesh has been proved to be completely
absorbed and replaced by new connective tissue after 3 years in sheep. The patient was therefore followed for 3 years by annual
magnetic resonance imagings (MRIs) to illustrate the absorption time in humans. During follow-up, the thickness of the
absorbable mesh slightly decreased, and at the last clinical examination, the patient was without a recurrence. However, MRI
failed to illustrate absorption of the TIGR mesh, perhaps since new connective tissue and the mesh material had the same
appearance on the images. In conclusion, MRI was unable to confirm an absorption time of 3 years for the TIGR mesh, and
further studies are needed to investigate if the mesh also completely absorbs in humans.

INTRODUCTION

Inguinal hernias are common, resulting in >20 million inguinal
hernia operations performed annually worldwide [1]. The recur-
rence rate for inguinal hernias declined after the introduction of
mesh techniques [2], but an optimal surgical technique to also
decrease chronic pain is warranted. Surgeons mostly use per-
manent meshes, and in recent years, the trend has been to use
meshes with less material, which has proved to give less chronic
pain [3]. Another type of mesh is the absorbable mesh, which is
unique since the material completely absorbs over time. The con-
nective tissue replacing the mesh [4] is thought to prevent recur-
rences, and the absence of foreign material may decrease the
incidence of chronic pain. In fact, one randomized controlled
trial that compared a mesh that was absorbed after 6 months
with a permanent mesh showed that the absorbable mesh
group had significantly less pain after 3 years without any recur-
rences [5].

The patient in this study had an inguinal hernia operation with
the absorbable TIGR mesh, which has been proved to be fully re-
placed by connective tissue in sheep after 3 years [6]. The patient
was therefore followed for 3 years by magnetic resonance imaging
(MRI), and the purpose of the study was to illustrate the absorption
of the mesh, for the first time in a human. Secondary outcomes
were to document any complications throughout the follow-up.

CASE REPORT

An 83-year-old male patient had a bilateral laparoscopic transab-
dominal pre-peritoneal (TAPP) inguinal hernia repair in the start
of 2012. At the preoperative clinical examination, both hernias
were palpable and reducible. The surgeon used an absorbable
mesh (TIGR Matrix, Novus Scientific) [6] for the left medial hernia
and a permanent mesh (Prolene Polypropylene Mesh, Ethicon)
for the right lateral hernia. Clinical examinations, imaging and
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other relevant details during the study period are illustrated as a
timeline in Fig. 1.

During the follow-up period of 3 years, the patient had three
abdominal MRIs (Fig. 2A-D). Both meshes are visible 1 month
postoperatively as a dark linear structure (Fig. 2A). When compar-
ing the absorbable mesh 1 month after operation with 2 years
after operation (Fig. 2B), the thickness of the dark line had been
slightly reduced. The thickness seemed to be unaltered between
the second and the third postoperative years (Fig. 2C). The signal
voids in Fig. 2B and C have the same intensity, and it is impossible
to assess if the dark line seen in the left groin after 2 and 3 years
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Figure 1: Time line of the patient’s medical history.
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represents the absorbable mesh or new connective tissue. In con-
trast to this, the thickness of the permanent mesh was stable
during the 3 years. The permanent mesh and the absorbable
mesh/new connective tissue are also visible in a sagittal image
3 years postoperatively (Fig. 2D).

One year after the operation, the patient had a clinical exam-
ination due to tenderness in the right groin and sensation of a
lump, which was diagnosed as a spermatocele by ultrasound
and treated conservatively. At the final 3-year clinical examin-
ation, the patient had no pain or discomfort and no signs of a
recurrence.

Clinical examination

<

Ultrasound

<:{ MRI

= MRI

Clinical examination

Figure 2: MRIs of the patients’ groins during the follow-up. Arrow indicates the absorbable mesh/new connective tissue. Arrowhead indicates the permanent mesh.
Asterisk indicates the permanent mesh. (A) Axial T2-weighted image, 1 month postoperative. (B) Axial T2-weighted image, 2 years postoperative. (C) Axial T2-
weighted image, 3 years postoperative. (D) Sagittal T2-weighted image, 3 years postoperative.



DISCUSSION

The MRIs could not confirm full absorption of the TIGR mesh
since the mesh and the new connective tissue had the same ap-
pearance on the images. At the last 3-year clinical examination,
the patient was free of pain, discomfort and recurrences.

Polypropylene meshes are only indirectly visible by MRI [7],
and the hypointense dark linear structure visible on the images
was either signal void from mesh material or connective tissue.
The absorbable TIGR mesh was visible as a dark linear structure
1 month postoperatively. The line was slightly reduced during
the first 2 years, but after 3 years, it was impossible to distinguish
the absorbable mesh from the new connective tissue formation.
The only study investigating absorption time for the TIGR
mesh is on sheep, where the authors histologically proved that
the mesh was fully replaced by connective tissue after 3 years
[6]. Sheep and humans have different metabolism, and therefore,
we cannot know if the absorption time will be the same, or if
the mesh completely absorbs in humans. To definitely confirm
absorption time of the TIGR mesh in humans, it would sup-
posedly be necessary to obtain tissue samples for histological
assessments.

A noninvasive way to retrieve information about absorption
of the mesh may be to use positron emission tomography
(PET). One study has shown visualization of permanent meshes
by PET, due to a foreign body reaction around the meshes, 3-10
years after the initial inguinal hernia operation [8]. Inflammatory
processes have also been visible by PET in other studies [9, 10],
and since the animal study on the TIGR mesh showed a chronic
inflammation lasting for 3 years [6], TIGR meshes may be visua-
lized by PET during the absorption period. It is unknown if the
foreign body reaction ends directly after the mesh has been
absorbed, but if we presume that this is the case, PET may be
an option to confirm the absorption time.

The strengths of this study were that the patient had MRIs of
the groins during the 3-year follow-up period, which was antici-
pated to be enough time for the absorbable mesh to be complete-
ly absorbed [6]. The limitation of this study was that the meshes
could not be directly visualized, which made it impossible to il-
lustrate full absorption of the mesh and validate the findings of
the MRIs. At the end of the study, the patient had no chronic
pain and had not developed a recurrence. Since we are unsure
if the mesh was fully absorbed after 3 years, we do not know if
the connective tissue by itself has the ability to prevent a recur-
rence in all patients.

In conclusion, the absorbable TIGR mesh and new connective
tissue had the same appearance on MRI, and we were therefore
unable to confirm that the absorption time of 3 years seen
among sheep also was true for humans. Further studies are
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needed to confirm the absorption time of the TIGR mesh in
humans.

CONFLICT OF INTEREST STATEMENT

K.A. reports personal fees from Bard outside the submitted work.
J.R. reports grants from Johnson & Johnson, grants and personal
fees from Bard, personal fees from Merck, outside the submitted
work.

REFERENCES

1. Kingsnorth A. Treating inguinal hernias. BMJ 2004;328:59-60.

2. Simons MP, Aufenacker T, Bay-Nielsen M, Bouillot JL,
Campanelli G, Conze J, et al. European Hernia Society guide-
lines on the treatment of inguinal hernia in adult patients.
Hernia 2009;13:343-403.

3. Zhong C, Wu B, Yang Z, Deng X, Kang ], Guo B, et al. A meta-
analysis comparing lightweight meshes with heavyweight
meshes in Lichtenstein inguinal hernia repair. Surg Innov
2013;20:24-31.

4. Earle DB, Mark LA. Prosthetic material in inguinal hernia re-
pair: how do I choose? Surg Clin North Am 2008;88:179-201.

5. Ansaloni L, Catena F, Coccolini F, Gazzotti F, D’Alessandro L,
Pinna AD. Inguinal hernia repair with porcine small intestine
submucosa: 3-year follow-up results of a randomized con-
trolled trial of Lichtenstein’s repair with polypropylene
mesh versus Surgisis Inguinal Hernia Matrix. Am ] Surg
2009;198:303-12.

6. Hjort H, Mathisen T, Alves A, Clermont G, Boutrand JP.
Three-year results from a preclinical implantation study of
a long-term resorbable surgical mesh with time-dependent
mechanical characteristics. Hernia 2012;16:191-7.

7. Rakic S, LeBlanc KA. The radiologic appearance of prosthetic
materials used in hernia repair and a recommended classifi-
cation. AJR Am ] Roentgenol 2013;201:1180-3.

8. Aide N, Deux JF, Peretti I, Mabille L, Mandet J, Callard P, et al.
Persistent foreign body reaction around inguinal mesh pros-
theses: a potential pitfall of FDG PET. AJR Am ] Roentgenol
2005;184:1172.

9. GooJM, ImJG, Do KH, Yeo]S, Seo JB, Kim HY, et al. Pulmonary
tuberculoma evaluated by means of FDG PET: findings in 10
cases. Radiology 2000;216:117-21.

10. Dewan NA, Gupta NC, Redepenning LS, Phalen JJ, Frick MP.
Diagnostic efficacy of PET-FDG imaging in solitary pulmon-
ary nodules. Potential role in evaluation and management.
Chest 1993;104:997-1002.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


