Ortopedia Traumatologia Rehabilitacja
© MEDSPORTPRESS, 2015; 6(6); Vol. 17, 637-640

CASE STUDY DOI: 10.5604/15093492.1193039

Arthroscopic Tuberoplasty for a Malunited Greater
Tuberosity Fracture: A Case Report
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SUMMARY

Superior migration and malunion of a fractured greater tuberosity can lead to mechanical subacromial
impingement with resultant ongoing pain and limitation of abduction.

We describe such a case successfully treated with arthroscopic excision of the protruding portion of the
greater tuberosity, with marked improvement in pain and range of movement. The greater tuberosity was
exposed by elevating the supraspinatus tendon, which was reattached at the end of the procedure.

This case, along with outcomes of similar techniques previously reported in literature suggest that arthro-
scopic excision of a superiorly malunited greater tuberosity is associated with good symptomatic outcome and
preservation of rotator cuff function.

Key words: shoulder; greater tuberosity; fracture; mal-union; arthroscopy

637



Killen M. et al. Arthroscopic Tuberoplasty for a Malunited Greater Tuberosity Fracture

BACKGROUND

Fractures involving the greater tuberosity of the
humerus are most commonly seen in complex proxi-
mal humeral fractures, but can also occur in isolation.
Treatment of such cases is variable and often depen-
dent on the degree of displacement or any associated
injury to the shoulder.

Inadequate reduction or displacement can result
in malunion of the greater tuberosity; in cases of su-
perior migration this can result in mechanical sub-
acromial impingement [1].

We describe a case of symptomatic impingement
from malunion of the greater tuberosity following
a three part proximal humeral fracture with success-
ful treatment using arthroscopic excision of the pro-
minent part of the greater tuberosity (tuberoplasty).

CASE REPORT

A 63-year-old female presented following a fall
onto her right, dominant arm. Plain radiographs de-
monstrated a Neer three part proximal humeral frac-
ture [2]. The patient was initially managed non-oper-
atively.

Further radiographs two weeks later showed a su-
periorly displaced greater tuberosity. The patient had
percutaneous cannulated screw fixation of the gre-
ater tuberosity, without adequate reduction (Fig. 1).
Over the following nine months the patient noticed
increasing pain and reduced range of movement of
the right shoulder.

Arthroscopic subacromial decompression with
excision of the coracoacromial ligament and antero-
inferior acromioplasty was performed. The rotator

cuff was visualised from the subacromial space; it
was intact and covering the greater tuberosity.

Four months later, abduction continued to be pain-
ful and limited (to a maximum of 60 degrees).

Due to the ongoing symptoms, further arthrosco-
pic surgery was performed. Examination under anae-
sthesia and radiographic screening of the shoulder in
the operating theatre revealed mechanical impinge-
ment due to a malunited greater tuberosity (Fig. 2).

Whilst visualising the subacromial space through
a posterior portal, the supraspinatus tendon was ele-
vated from the greater tuberosity using electocautery.
This exposed the malunited greater tuberosity which,
following removal of the cannulated screw, was ex-
cised to a level in line with the superior part of the
articular surface of the humeral head. Tuberoplasty
was carried out via a lateral working portal. The ele-
vated supraspinatus tendon was then reattached to
the tuberosity bed using with a suture anchor that
was loaded with two pairs of sutures (5 mm Fastin,
Mitek UK). The elevated tendon was visualised through
the lateral portal with anterior and posterior working
portals employed. A single row technique was used.
One pair of sutures was passed through the anterior
part of the tendon with the other pair passed through
the posterior part in a horizontal mattress-like con-
figuration. Arthrolysis of the rotator interval was also
performed. There was no impingement on abduction
during immediate post-operative screening. A post-
operative radiograph is shown in Fig. 3.

Nine months post-operatively, a marked improve-
ment in range of movement was evident; forward
flexion had increased by 30 degrees and the range of

Fig. 1. Initial post-operative radiograph following cannulated screw fixation of the greater tuberosity without adequate reduction;

the tuberosity is malunited in a superiorly migrated position
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Fig. 2. Intra-operative screening radiographs demonstrating a mechanical block to abduction due to the greater tuberosity

Fig. 3. Post-operative radiograph showing improved joint contour following arthroscopic tuberoplasty

abduction had markedly improved from a maximum
of 60 degrees pre-operatively to 110 degrees post-
operatively.

Strength of the rotator cuff muscles was normal
(Oxford score 5/5 for supraspinatus, infraspinatus
and subscapularis). Impingement and scarf tests were
negative.

The patient complained of some pain at the ex-
tremes of abduction, which fully resolved following
a subsequent intra-articular steroid injection.

The Oxford Shoulder questionnaire, completed
fourteen months post-operatively, revealed minimal
functional impairment and satisfactory joint function
with a score of 41 out of 48.

DISCUSSION

The greater tuberosity is situated approximately
8 mm inferior to the most superior portion of the hu-
meral head. The complex geometry of the greater tu-
berosity and rotator cuff tendons permits effective
rotator cuff and deltoid function, as well as clearance
through the subacromial space [3].

When the greater tuberosity is displaced more
than 5 mm, subacromial impingement usually occurs
with subsequent limitation of abduction and external
rotation; the deltoid force required to perform abduc-
tion is greatly increased with this degree of displace-
ment [3,4]. Malunion of the greater tuberosity in
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a superiorly migrated position is a challenging prob-
lem to treat.

Previously, treatment for malunion of proximal hu-
meral fractures has been described via an open ap-
proach, in the form of corrective osteotomy with repo-
sition and fixation of the fragment. There are limited
reports regarding this treatment option, but it has been
found to be a technically demanding procedure [5,6].

More recently, arthroscopic management has been
described as a viable treatment option, allowing bet-
ter visualisation and mobilisation of the malunited
fragment, with the additional benefit of being able to
identify and treat any associated intra-articular and
rotator cuff pathology [7,8].

A small number of reports have been published
describing procedures involving arthroscopic exci-
sion of the malunited greater tuberosity to treat sub-
acromial impingement, reporting positive outcomes.

In 2002, Porcellini et al reported a case of posteri-
or malunion of the greater tuberosity impinging on the
glenoid surface, causing a mechanical block to internal
rotation of the shoulder. This was successfully treated
with removal of the impinging bone arthroscopically
with complete resolution of symptoms [9].

Following this, Ji et al reported the first case of an
all-arthroscopic technique for treatment of a postero-
superiorly displaced malunited greater tuberosity
fragment using osteotomy and fixation with suture
anchors [10]. In contrast to our procedure, the authors

REFERENCES

described visualisation and debridement of the malu-
nited fragment, with subsequent detachment of this
fragment using an osteotome. The fragment was then
reduced into its anatomical position and reattached
using a suture-bridge fixation technique, while remain-
ing incorporated into the intact rotator cuff. Complete
symptomatic relief and normal range of movement
was reported one year post-operatively.

Martinez et al carried out a small case series of
eight patients with malunion of the greater tuberosi-
ty [11]. In all cases, the rotator cuff was detached from
its insertion to the greater tuberosity with electrocau-
tery. The greater tuberosity was reshaped using a power
burr with subsequent reattachment of the rotator cuff
with suture anchors, using a double row technique.
Here, as in our case, all patients had symptomatic
improvement and restoration of rotator cuff power.

Slight displacement of the greater tuberosity fol-
lowing fracture can cause substantial symptoms re-
quiring surgical intervention. In cases where there is
malunion of the greater tuberosity with superior dis-
placement causing symptomatic subacromial imping-
ement, arthroscopy should be considered as an effec-
tive treatment option. The technique of elevation of
the rotator cuff, arthroscopic tuberoplasty with reat-
tachment of supraspinatus using bony anchors pro-
vides a minimally invasive solution for successfully
relieving symptoms, without majorly compromising
rotator cuff function.

1. George MS. Fractures of the Greater Tuberosity of the Humerus. J Am Acad Orthop Surg 2007; 15: 607-13.

2. Neer CS 2nd. Displaced proximal humeral fractures. I. Classification and evaluation. J Bone Joint Surg Am 1970; 52(6): 1077-89.

3. lannotti JP, Gabriel JP, Schneck SL, et al. The normal glenohumeral relationships: An anatomical study of one hundred and
forty shoulders. J Bone Joint Surg Am 1992; 74: 491-500.

4. Bono CM, Renard R, Levine RG, et al. Effect of displacement of fractures of the greater tuberosity on the mechanics of the
shoulder. J Bone Joint Surg Br 2001; 83(7): 1056-62.

5. Beredjiklan PK, Iannotti JP. Treatment of proximal humerus fracture malunion with prosthetic arthroplasty. Instr Course Lect
1998; 47: 135-40.

6. Cheung EV, Sperling JW. Management of proximal humeral non unions and malunions. Orthop Clin N Am 2008; 39: 475-82.

7. Song HS, Williams GR. Arthroscopic reduction and fixation with suture bridge technique for displaced or comminuted greater
tuberosity fractures. Arthroscopy 2008; 24(8): 956-60.

8. Romanowski L, Manikowski W, Sptawski R, Lubiatowski P. Impingement and rotator cuff lesion an arthroscopic treatment.
Ortop Traumatol Rehabil 2003; 5(4): 457-62.

9. Porcellini G, Campi F, Paladini P. Articular impingement in malunited fracture of the humeral head. Arthroscopy 2002; 18(8):
E39.

10. Ji JH, et al. Arthroscopic fixation for a malunited greater tuberosity fracture using the suture-bridge technique: technical report
and literature review. Knee Surg Sports Traumatol Arthrosc 2009; 17: 1473-6.

11. Martinez AA, et al. Arthroscopic treatment for malunions of the proximal humeral greater tuberosity. International
orthopaedics 2010; 34: 1207-11.

Liczba stéw/Word count: 1493 Tabele/Tables: 0 Ryciny/Figures: 3 Pis$miennictwo/References: 11

Adres do korespondencji / Address for correspondence

Miss Maire-Clare Killen

Orthopaedic Department, University Hospital North Tees Stockton-on-Tees,
TS19 8PE, phone: 07736934388, e-mail: maire-clare.killen@doctors.org.uk

26.05.2015 r.
02.11.2015 .

Otrzymano / Received
Zaakceptowano / Accepted

640




<<
  /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 /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 /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

  /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 <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


