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This creates new gradients
of tension and compression
(Figure 1). (Although the
suture can be placed
through a cannula, this
paper will only describe
methods employing double-
armed sutures.)

Permanent barbed su-
tures are approved for cor-
recting facial and cervical
ptosis and for approximat-
ing wounds in soft tissue.
Absorbable barbed sutures
are only approved for soft tissue approximation. They
are made of polydioxanone (PDO). This polymer hydro-
lyzes, and so its strength degrades in an inverse fashion to
the increase in strength of a healing wound.

Design/Methods

The rate of absorption and strength of a suture can be
ideally matched to the healing strength necessary for a
given surgical technique (Figures 2 and 3). Barb morphol-
ogy also influences both holding and tensile strength (also
called, respectively, pull-out and breaking strength). The
deeper the barb is cut, the lower the tensile strength
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The author describes barbed sutures as a unique
wound closure tool. Their advantages include the clo-
sure of wounds without any knots or the need for a
third hand. They are also capable of shifting tissues dif-
ferentially along the suture to redistribute tensile and
compressive forces. The author discusses the develop-
ment of these tools and their application. (Aesthetic
Surg J 2006;26:620-628.)

Abidirectionally barbed suture has many barbs seri-
ally placed along its length, which change direc-
tion somewhere near the suture midpoint to cre-

ate a mirror image array of barbs in the opposite
direction. Therefore, when engaged in tissue, one end
anchors the other. They can thereby be used to close
wounds or move tissues differentially along the suture
toward the point at which the barbs change direction.

Figure 1. A, Linear compression at the point where the barbs change
direction. B, Arcuate placement imparts a mound by adding a vertical
vector to the horizontal vector. C, U-shaped deployment results in the
forces on the barbs being opposed by the bend in the U (rather than the
opposing barbs). Figure 2. Tensile (breaking) strength of PDO in rabbit subcutaneum.
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Figure 4. Effect of barb geometry on holding strength.

Figure 6. Holding strength of FDA-approved barbed monofilaments.

Figure 5. Effect of helicity (25 twists is more helical than 6 twists), barb density, and barb geometry on holding design.

Figure 3. Holding (pull-out) strength of PDO in canine dermis.

(Figure 4). (When a suture is knotted, the tensile strength
is reduced by approximately half). A helical barb array
holds better than an axial one (Figure 5). Fortunately, a
variety of monofilament sutures can be barbed effective-
ly, and thus, a spectrum of absorption rates can be pro-
vided (Figure 6). Less traumatic needles in terms of
diameter, and presumably tip design, improve holding
strength (Figure 7).

The technique strongly influences results. Both
barbed and conventional sutures hold best when they
engage connective tissue at a right angle to the collagen
bundles. However, an ordinary closed loop generally
compresses tissues at opposite poles, 180 degrees across
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from each other. A barbed suture holds better when
each barb ensnares collagen fibers; therefore, a sinuous
passage is preferable to a straight one because more col-
lagen is encountered. A wavy path will straighten as the

suture is tightened, but it will then encounter alternative
vectors of force pushing against it (Figure 8). If a suture
begins to pull out, new fibers are then pressed against
the barbs. In contrast, the barbs in a suture that travers-
es a straight line will only encounter a loosened column
of tissue as it is pulled out (Figure 9). Undulations also
impart elasticity, helping to prevent suture breakage,
particularly with ballistic movements of the engaged tis-

Figure 7. Effect of needle diameter on holding strength.

Figure 8. Sinusoidal placement creates alternating vectors of force
along the suture.

Figure 9. A 6-cm barbed polypropylene suture has greater holding
strength when half of it is curved at about 180°.
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Figure 10. When placed as an upright “U” (left), the dependent tissues gather at the bend in the suture, just like those in a knotted loop.
An inverted “U” allows the redundancy to be transferred to the scalp, far from the patient’s area of concern.

Figure 11. Used in an S-lift, the sutures can be anchored to the deep
temporal fascia or parotid fascia over the SMAS and zygomatic arch
under direct vision (dashed areas near ear).
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sue. Accordingly, curved needles naturally create a
stronger closure than straight ones, and can be effective-
ly used in sinusoidal, helical, and mattress patterns.

Applications

Interrupted closures conventionally create loops in a
variety of configurations, usually requiring 1 to 4 bites as
well as making it necessary to bring the lead end and tail
together to tie the knot. However, because they are knot-
less, the ends of a barbed suture can be far apart.
Commonly used configurations can be created in the shape
of the letters J, U, C, S, or M.

When used to approximate tissues in the face or neck,
a barbed suture can extend from the scalp into the target
tissues that bother the patient: the brow, nasolabial
folds, jowls, or central neck. A loop of ordinary suture
gathers tissues like a Venetian blind, creating fullness just
lateral to the patient’s problematic area. A barbed suture
can further displace the redundant tissue up into the
hairline. It accomplishes this because the barbed tines

point superiorly, and each one of them can support the
elevated tissue. This allows for differential approxima-
tion which the central face is tightened and the peripher-
al wound compressed (Figure 10). When used to approx-
imate the deep wound, as in an S lift, the anchoring
portion of the suture can be placed in a deep fascia while
the distal ends of the suture traverse the deep subcuta-
neous plane (Figure 11). A terminal J curve deflects the
end away from the oral commissure when the patient
smiles (Figure 12).

Another application of interrupted technique using a
barbed suture is the lateral canthopexy with needles
introduced through a single puncture over the tendon
(Figure 13). One needle courses superior to the tendon
and the other, inferior. They then engage the arcus mar-
ginalis superiorly to emerge from the skin. When these
ends are pulled, the canthus is snugged tight and the ends
trimmed to lie beneath the surface.

Although a trial is underway in Canada using perma-
nent barbed sutures to lift the ptotic (but intact) breast,

Figure 12. A, Preoperative view of a 76-year-old woman. B, Postoperative view 5 months after S-lift performed with barbed 2-0 PDO directed at the
nasolabial folds and jowls. 
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Figure 13. Percutaneous canthopexy. The needles course superior and
inferior to the tendon, then engage the orbital periosteum and arcus
marginalis deeply and superiorly. The ends are trimmed as they emerge
from the skin.

Figure 14. Mastopexy anchoring the bend in the suture to the pec-
toralis major fascia. A “J” is executed by bringing the needle out and
reentering the same puncture. (The lateral segment will be terminated in
a mirror image fashion.)

Figure 15. A, Preoperative view of a 30-year-old woman. B, Postoperative view 3 months following subglandular augmentation with 385 cc smooth,
round silicone prostheses. C, D, Intraoperative views with a size 0 PDO placed as in Figure 14. Slack on left, tight on right.
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Figure 16. A, Preoperative view of a 33-year-old woman. B, Postoperative view 8 months following lipoplasty reduction (350 cc per side) with size 0
PDO suspension as in Figure 14. C, D, E, F, Intraoperative views of the same patient. Slack on left, tight on right.
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absorbable barbed sutures might best be used to approx-
imate tissues when a wound has been made. Anchored to
the superior pectoral fascia, the nipple can be elevated
during augmentation, capsulectomy, or lipoplasty reduc-
tions (Figures 14 to 16).

Running closures begin near the middle of the wound.
As the needle is pulled through the first bite of tissue, the
barbs that immediately follow it compress against the
shaft of the suture and impart little resistance. As soon as
the opposing set of barbs meets the tissue, however,
those barbs catch. Then subsequent bites are taken with
the first needle until the end of the wound is closed, at
which point the needle is simply cut off. The opposite
end of the barbed suture closes the wound in a mirror
image fashion (Figure 17).

Discussion

Barbed sutures provide an alternative to conventional
ones. They can be deployed with typically curved or
long, straight needles. They are definitely preferrable
where knots are difficult to tie. Their unique attributes
merit additional consideration for both the surgical plan
and actual placement of the suture.

A major variable in facial rejuvenation is the degree to
which the tissues swell and, more importantly, contract
postoperatively. A barbed suture can be anchored proxi-
mally and deployed distally to grasp the tissues of con-
cern. Not only should this minimize relapse, but it

should allow removal of more redundant tissue under
less tension.

Given that the barbs are not designed to bend back-
wards, a suture that has been pulled too tight may need
to be released, deforming and weakening the suture. If the
adjustment is large it may be preferable to truncate the
suture and use another. However, the fact that a surgeon
can set the tension and then release the suture to reload
the needle holder obviates the need for a “third hand.”
Also notable is the dynamic behavior of a running wound
closure using barbed sutures compared with conventional
ones. Unlike a smooth suture, a barbed suture will not
move to the portion of the wound where the tension is
greatest, most frequently the center of the incision. Thus,
a running barbed closure can provide security similar to a
conventionally interrupted one. Potentially, this may
reduce the incidence of wound hernias and wide scars.

It is possible that by avoiding knotted loops the
barbed suture may decrease ischemia and, consequently,
pain and wound dehiscence. While these potential assets
are yet unproven, it has been documented that the
straight ends of a barbed suture are 4 times less prone to
spitting than knotted ends when used in a running sub-
cuticular fashion.1

The first approved absorbable barbed sutures are
made from PDO, which is often used for deep closures.
Polydioxanone degrades commensurate with increases in
wound strength in the soft tissues and the subperiosteal
plane. Surgeons generally prefer more rapid degradation
for intracuticular closures to reduce the incidence of
extrusion or spitting of the sutures, and Food and Drug
Administration (FDA) approval is being sought for
barbed versions of these polymers. When used to lift
intact tissues, as is done with polypropylene, perhaps a
very slowly absorbed polymer will suffice to achieve a
satisfactory result and obviate any concerns about long-
term adverse effects.

Absorbable barbed sutures are new. They provide the
opportunity to improve our current repertoire of rejuve-
nating operations. However, I foresee numerous
improvements that will broaden their indications and
presumably result in new techniques that take advantage
of their novel properties. ■

Dr. Gregory Ruff is a medical director for Surgical
Specialties Corporation and a paid Consultant to Angiotech.
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Figure 17. Subcuticular face lift closure initiated at the lobe.

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/26/5/620/214868 by guest on 10 April 2024



628 A e s t h e t i c  S u r g e r y  J o u r n a l  ~  S e p t e m b e r / O c t o b e r  2 0 0 6 Volume 26, Number 5

H O T T O P I C S

Bibliography
Bartlett LC. Pressure necrosis is the primary cause of wound dehiscence.

Can J Surg 1985;28:27-30.

Burgess LPA, Morin GV, Rand M, Vossoughi J, Hollinger JO. Wound heal-
ing: relationship of wound closing tension to scar width in rats. Arch
Otolaryngol Head Neck Surg 1990;116:798-802.

Hogstrom H, Haglund U, Zederfeldt B. Tension leads to increased neu-
trophil accumulation and decreased laparotomy wound strength.
Surgery 1990;107:215-219.

Jonsson T, Hogstrom H. Effect of suture technique on early healing of
intestinal anastomoses in rats. Eur J Surg 1992;158:267-270.

Leung JC, Ruff GL, Megaro MA. Barbed bidirectional medical sutures: bio-
mechanical properties. Presented at the 2002 Society for
Biomaterials Transactions 28th Annual Meeting.

Myers MB, Cherry G. Functional and angiographic vasculature in healing
wounds. Am Surg 1970;36:750.

Nilsson T. Effect of increased and reduced tension on the mechanical prop-
erties of healing wound in the abdominal wall. Scand J Plas Reconstr
Surg 1982;16:101-105.

Price PB. Stress, strain and sutures. Ann Surg 1948;128:408.

Singer AJ, Quinn JV, Clark RE, Hollander JE; TraumaSeal Study Group.
Closure of lacerations and incisions with octylcyanoacrylate: a multi-
center randomized controlled trial. Surgery 2002;131:270-276.

Singer AJ, Hollander JE, Valentine SM, et al. Association of training level
and short-term cosmetic appearance of repaired lacerations. Acad
Emerg Med 1996;3:378-383.

Reprint requests: Gregory L. Ruff, MD, 55 Vilcom Circle, Suite 310, Chapel
Hill, NC 27514.

Copyright © 2006 by The American Society for Aesthetic Plastic Surgery,
Inc.

1090-820X/$32.00

doi:10.1016/j.asj.2006.08.011

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/26/5/620/214868 by guest on 10 April 2024



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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


