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Experimental Design & Endpoints

A ventral hernia rat model was used for this study.  SurgiMend® was implanted in six male Sprague Dawley rats for each of three timepoints: 
three weeks (short-term), nine months, and 15 months (long-term).  The endpoints for this study included evaluation of surgical adhesions, 
foreign-body response, new tissue development, and implant remodeling.

Surgical Procedure

Following anesthesia and surgical preparation, one incision was made through the skin along the ventral midline, and the fascia was separated 
away to expose the abdominal musculature.  A 2.0 cm longitudinal incision was made through the musculature, taking care to avoid puncture 
of the underlying intestines.  Following hydration for approximately one minute in room temperature saline, the implant was cut to size (~ 3 x 
4 cm oval) to allow for repair using onlay grafting techniques.  The implant was then securely sutured in place to the underlying musculature 
along its perimeter with non-resorbable interrupted sutures.  Finally, the abdominal skin was closed using stainless steel surgical staples.

Explantation and Gross Analysis
At the designated timepoints, SurgiMend and the surrounding tissues were carefully explanted, noting any signifi cant surgical adhesions or 
evidence of reherniation.  After fi xation, the samples were trimmed of extraneous musculature and cut transversely.  The cross-sections were 
examined under low magnifi cation for evidence of encapsulation, adverse reactions, adhesions, and remodeling.

Histopathology

Histopathology was performed on transverse cross-sections using standard techniques.  Tissue sections stained with Masson’s Trichrome were 
examined for the presence of infl ammatory cells and fi brosis surrounding the SurgiMend as well as evidence of implant remodeling and new 
tissue development.

No evidence of infl ammation or 
encapsulation was present, and 
there were no adhesions to the 
underlying bowel in any animal.  
The strength of the SurgiMend 
Collagen Matrix was suffi cient 
to prevent bulging or herniation 
throughout the remodeling process.

The white dotted lines indicate the 
orientation in which histological 
sections were cut (see histology 
images, next page).

SurgiMend explant at 
3 weeks

SurgiMend explant at 
9 months

SurgiMend explant at 
15 months

2.0 cm longitudinal midline 
incision made in the 

abdominal wall

SurgiMend applied 
as an onlay graft

SurgiMend secured in place 
using non-resorbable, 
interrupted sutures
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Results Summary
There were no incidences of signifi cant infl ammatory reaction/foreign-body reaction, surgical adhesions, nor reherniation in any of the 18 
animals treated in this study.  SurgiMend had been largely remodeled into new host connective tissue by nine months.

Discussion
One of the most notable fi ndings in this study was the lack of a signifi cant infl ammatory response to the implanted SurgiMend.  There were 
no adhesions to the underlying bowel, nor was there any signifi cant fi brotic encapsulation of the mesh.  These fi ndings demonstrate the 
biocompatibility of SurgiMend.  Close apposition of the graft with the margins of the defect and contact with the healthy tissues surrounding 
the hernia provides SurgiMend with a source of cells and blood vessels to support the remodeling process.  The change in collagen structure 
of the SurgiMend was apparent both grossly and histologically.  At the early timepoint, the product had been populated by cells and was 
beginning to become vascularized, but still exhibited the random, woven pattern of the collagen fi bers typical of dermal tissue.  By nine 
months, the portion of the SurgiMend spanning the incisional defect had been transformed by the host cells populating the mesh.  At 15 
months, the remodeled collagen fi bers were parallel to one another, rather than randomly oriented, providing a strong connective tissue 
capable of resisting the prevailing circumferential stresses acting on the abdomen.  Interestingly, the SurgiMend that extended beyond the 
suture line, not subject to loading, continued to exhibit the randomly oriented fi bers similar to the mesh at three weeks.  This fi nding suggests 
that remodeling is largely dependent on the function the implanted collagen is to perform.  In this case, the collagen fi bers responsible for 
resisting the stresses placed on the abdominal wall were optimized to effi ciently oppose the circumferential loading. 

An onlay grafting technique was utilized for this study; however, other surgical techniques may be more appropriate depending upon clinical conditions.   
Please refer to the SurgiMend Instructions for Use for complete indications, instructions, warnings and precautions prior to use of the device.

Histological cross-section of SurgiMend at 3 weeks.  
(Trichrome stained: red = muscle (M); blue = collagen)

Enlargement of boxed area shown on the left.

There is no signifi cant fi brotic encapsulation of the SurgiMend (SM), nor are there signifi cant numbers of foreign-body 
giant cells associated with the mesh.  The interstices of the porous collagen matrix have been populated by fi broblasts and 
supporting vasculature.  Note the band of new, host collagen (HC) tissue forming on the subcutaneous side of SurgiMend.

Histological cross-section of SurgiMend at 15 months.
(Trichrome stained: red = muscle (M); blue = collagen)

Enlargement of boxed area shown on the left.

The random, woven pattern of collagen fi bers, a signature of the SurgiMend Collagen Matrix, is still present in the portion 
of the mesh overlaying the muscle.  However, in the portion of the mesh that spans the incisional defect, SurgiMend has 
been largely transformed by the populating host cells.  SurgiMend has been progressively remodeled (rSM) into a strong, 
connective tissue consisting of parallel collagen fi bers, effectively healing the surgical defect.

SurgiMend®

Collagen Matrix for Soft Tissue Reconstruction

7 Elkins Street
Boston, Massachusetts
02127 USA
T: 866-524-0022
F: 888-623-2259
E: info@teibio.com
www.teibio.com

Experimental Incisional Hernia Repair with SurgiMend®
 
Collagen Matrix: Short and Long-Term Evaluation                                    Page 2



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 0.15
    /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


