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Abstract Biodegradable implants lead to problems such

as cyst formation, soft-tissue inflammation, loose implant

fragments or local osteolysis. This report represents the

first published case of an intraosseous foreign body gran-

uloma in the humeral head after arthroscopic rotator cuff

tear fixation with a poly-L-lactide (PLLA) suture anchor.

A 48-year-old female patient presented with pain in her

right shoulder. A refixation of her right supraspinatus

tendon with a biodegradable suture anchor was performed

11 months ago at an external hospital. Laboratory tests

showed normal values for C-reactive protein, leukocytes

and the erythrocyte sedimentation rate. No signs of infec-

tion or instability were noted. The visual analogue scale

(VAS) was 8, the simple shoulder test (SST) was 4 and the

American shoulder and elbow surgeons score (ASES) was

44. Plain radiographs showed high lucency in the area of

the tuberculum majus. MRI showed an intra- and extraos-

seous mass surrounded by fluid in this area. Surgical care

involved arthroscopic debridement and removal of the

suture anchor. Histological examination revealed a foreign

body granuloma. At the 18-month follow-up the patient

was nearly pain-free. The VAS was 2, SST was 10 and

ASES was 88. Foreign body granulomas are a well known

but rarely described complication that arises after the use of

biodegradable suture anchors in shoulder surgery. Every

patient presenting with shoulder pain after usage of a

biodegradable fixation material should be evaluated clo-

sely. Orthopaedic surgeons should be aware of the

possibility of delayed foreign body reactions, especially

after using PLLA anchors.
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Introduction

A broad array of approaches to reconstructive shoulder

surgery has been presented in the literature. The progress

possible with suture anchors has opened new possibilities

in the operative treatment of rotator cuff tear and shoulder

instability. The arthroscopic scope [1, 2] is particularly

suitable for use with these devices, because it provides

primary stability [3, 4]. The decision to use non-absorbable

or biosabsorbable anchors is also important.

Biodegradable suture anchors lead to fewer artifacts in

MRI during postoperative diagnostics and facilitate revi-

sion surgery [2]. Biodegradable suture anchors also provide

primary stability equivalent to that of non-degradable

suture anchors [5]. The pullout strengths of metallic and

bioabsorbable implants are nearly comparable [2]. Thus,

biodegradable implants are commonly used to treat this

type of injury.

However, biodegradable implants lead to other prob-

lems, such as cyst formation, soft-tissue inflammation,

loose implant fragments in the joint and local osteolysis

[6–8]. The causal factors associated with these phenomena

appear to be biochemical design and degradation time. The

rates of degradation of different polymers vary widely:

only a few months for polyglycolide (PGA) and up to

5 years or more for poly-L-lactide (PLLA) [9–12].

The first generation of biodegradable implants, made of

polyglycolic acid, absorbs too fast and causes foreign body
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reactions [13]. The following generation of implants was

composed of poly-L-lactic acid and did not degrade as fast

as PGA [14, 15], which allowed sufficient healing before

resorption [16].

Cases involving osteolysis and foreign body reaction

following shoulder surgery after using biodegradable

suture anchors are rare [2, 14, 16–18].

Here, we present for the first time the case of an intra-

osseous foreign body granuloma in the humeral head after

arthroscopic rotator cuff tear fixation (supraspinatus ten-

don) with a PLLA suture anchor.

Case report

A 48-year-old female patient presented with pain in her

right dominant shoulder. She described pain radiance to her

right upper arm, exacerbation while exercising and nightly

pain. Analgesia and physiotherapy did not lead to

improvement. There was no history of trauma. She repor-

ted refixation of her right rotator cuff due to supraspinatus

tendon rupture, performed with a biodegradable suture

anchor 11 months ago at an external hospital.

Upon examination, she had a plain scar and no signs of

infection. No atrophy of the surrounding muscles was

noted. There was no evidence of instability. The Hawkins

impingement and Neer tests were positive. There was no

clinical sign of a rotator cuff re-rupture. Laboratory tests

for C-reactive protein, leukocytes and the erythrocyte

sedimentation rate (ESR) were normal.

The visual analogue scale (VAS) score was 8, the simple

shoulder test (SST) was 4 and the American shoulder and

elbow surgeons score (ASES) was 44. Concerning the

range of motion, she had a Ab/Ad: 100�/0�/20�, Flex/Ext:

110�/0�/30� and IR/ER: 60�/0�/20�.

Plain radiographs revealed high lucency in the area of the

tuberculum majus (Fig. 1). MRI showed an intra- and

extraosseous mass of approximately 7 mm in size, sur-

rounded by fluid in the area encompassing the tuberculum

majus. There was also visible radiocontrast agent enhance-

ment in the areas surrounding the humeral head and the

rotator cuff below the supraspinatus tendon (Fig. 2).

An arthroscopic debridement and partial synovectomy

were performed. Removal of the partial degraded suture

anchor (PANALOK RC QuickAnchor Plus�) (Fig. 3) and

refixation of the supraspinatus tendon by an intraosseous

stitch were then performed, using a mini-open approach.

Postoperative treatment was similar to our normal

approach to treatrotator cuff tear rehabilitation.

Histological examination of the tissue from the bony

defect in the tuberculum majus revealed papillary hyper-

plastic synovia and a foreign body giant cell reaction in the

spongiose bone attached to the PLLA suture anchor.

At the 18-month follow-up, the patient was nearly pain-

free. The Hawkins and Neer impingement tests were neg-

ative. The VAS score was 2, the SST was 10 and the ASES

was 88. The plain radiographs after this time revealed full

regression of the osteolysis.

Discussion

The usage of arthroscopic reconstructive procedures in

shoulder surgery increasingly requires multiple implants.

The arthroscopic scope [1, 2] derives its high level of

primary stability [3, 4] and convenience from the use of

suture anchors, as opposed to simple suture techniques.

Fig. 1 Plain anteroposterior radiograph of the right shoulder dem-

onstrating osteolysis in the tuberculum majus after rotator cuff

refixation 11 months prior

Fig. 2 Coronal MRI of the right shoulder demonstrating the intra-

and extraosseous mass in the humeral head
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Over recent decades, metal anchors have been replaced by

bioabsorbable anchors. Bioabsorbable suture anchors can

offer the advantage of reabsorption and may avoid certain

problems inherent to metal anchors, such as artifacts on

MRI scans [7, 8, 19, 20]. Additionally, bioabsorbable

sutures facilitate revision surgery, avoid the risk of dislo-

cation with permanent fixation gadgets and posses equiv-

alent primary stability to non-degradable suture anchors

[5, 21].

Therefore, the use of biodegradable implants has

become a common treatment in shoulder stabilization and

rotator cuff refixation.

The biodegradable suture anchors that are available

differ in polymer composition, which affects the time to

reabsorption [22]. The rates of degradation vary widely

among polymers, from only a few months for polygly-

colide (PGA) to up to 5 years or more for poly-L-lactide

(PLLA) [9–12]. The first generation, made of polygly-

colic acid, absorbs too fast and causes foreign body

reactions [13]. The following generation of implants was

composed of poly-L-lactic acid and did not degrade as

fast as polyglycolic acid [14, 15], which allowed suffi-

cient healing before reabsorption of the anchor [16].

Anchor degradation should ideally occur as soft tissue

healing progresses [21].

When considering the use of biodegradable suture

anchors, it is important to know the rate of soft tissue

healing to bone, and the time it takes the anchor used to be

degraded. This time-point determines the onset of stress to

the surgical construct [2]. If the interface of soft tissue and

bone is not rigid, healing may not occur [4, 23].

However, biodegradable implants lead to other prob-

lems, such as cyst formation, soft-tissue inflammation,

loose implant fragments in the joint and local osteolysis

or foreign body granulomas [6–8, 13, 14, 16]. The

biochemical design seems to be one causal factor [11,

22, 24, 25].

Rokkanen et al. [26] described the occurrence of non-

infectious foreign body reactions after 2–3 months in

patients who received polyglycolide implants. This reac-

tion has been observed in 2% of patients who received

polyglycolide implants but hardly ever in patients who

received polylactide implants.

Freehill et al. [14] noted a substantial number of foreign

body reactions, resulting in synovitis and multiple small

osteolytic lesions at the implantation site after using PLLA

tack fixation for arthroscopic shoulder stabilization. The

average time after the first surgery until the appearance of

symptoms was 8 months. Operative treatment consisted of

arthroscopic evaluation, debridement, complete synovec-

tomy and implant removal. At follow-up after more than

1 year, 70% of patients reported a full return of motion and

no or minimal pain.

Glueck et al. [16] presented a case with the development

of extensive osteolysis in the humeral head 8 months after

suture anchor fixation. The authors fixed a rotator cuff tear

and repaired a SLAP lesion with a poly (L-lactide-co-D,

L-lactide) (PLDLA) anchor. This patient was asymptomatic

and did not require reoperation. At the 16-month follow-

up, the patient was still asymptomatic and the radiographs

demonstrated no lytic changes.

Spoliti et al. [2] reported an osteolysis in the superior

pole of the glenoid 10 months after arthroscopic repair of a

SLAP lesion with a PLLA anchor. The authors performed

an arthroscopic debridement and used a non-absorbable

anchor for repair. This patient was free of symptoms, and

there was no evidence of recurrence at the 6-month follow-

up.

We present the first case of poly-L-lactic acid suture

anchor fixation of an isolated rotator cuff tear (supraspi-

natus tendon) that led to the development of an intraosse-

ous foreign body granuloma in the humeral head.

The mechanism underlying the formation of this foreign

body granuloma is not clear. It could be a reaction to the

polymer structure of the PLLA suture anchor [14]. Poten-

tial causal factors such as alteration of the implant due to

sterilization, focal necrosis due to drilling or micromotion

of the anchor should also be considered [16, 27]. Numerous

studies have shown that biodegradable materials are a good

option in capsuloligamentous refixation [2], exhibiting

multiple advantages and a low incidence of complications

[21, 27]. The pathways described in the present and pre-

vious cases demonstrate similarities concerning the time

between surgery and symptoms, radiological signs, treat-

ment and recovery. Further studies will reveal the rela-

tionship between material-induced and external-induced

influences on the development of a foreign body

granuloma.

Fig. 3 PANALOK RC QuickAnchor Plus� after removal

Arch Orthop Trauma Surg (2010) 130:1037–1040 1039

123



Conclusion

Foreign body granulomas after the use of biodegradable

suture anchors in shoulder surgery is a well known but

rarely described complication. Every patient presenting

with pain in the shoulder after usage of a biodegradable

fixation material should be carefully evaluated. Orthopedic

surgeons should be aware of the possibility of late foreign

body reactions, especially after using PLLA anchors.
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Orthopäde 37:1073–1079

1040 Arch Orthop Trauma Surg (2010) 130:1037–1040

123


	Intraosseous foreign body granuloma in rotator cuff repair with bioabsorbable suture anchor
	Abstract
	Introduction
	Case report
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <>
    /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 <>
    /POL <>
    /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.)
    /DEU <>
  >>
  /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 [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


