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SUMMARY

With a “headless” humerus active abduction and elevation of the arm are hardly possible. Especially if the humeral head
was removed because of an infection, shoulder fusion is often the only safe solution for this disabling condition. 

Large corticocancellous, autologous bone grafts are interposed between the thin humeral stump on one side and its
broad glenoid-acromion counterpart on the other. A 4.5 narrow AO-plate stabilizes the fusion. The technique is described
and the functional result of two patients is shown.

Ten years after the operation, both patients were free of pain and very satisfied about the utility of the arm. The fusion
had convincingly healed in the planned position.

Shoulder fusion proved to be a safe and good solution for both our patients with a longstanding headless humerus. Ten
years after the operation they were free of pain and had regained a useful arm. 

INTRODUCTION

Different from the status after head-neck resection of
the proximal femur (Girdlestone), a headless humerus
represents a complete useless resection arthroplasty. In
absence of a hypomochlion, abduction and elevation of
the arm are hardly possible. This condition is compa-
rable with a high plexus lesion. The forearm and hand
cannot be brought where the patient needs them. Often
there is pain. If this situation continues for a long peri-
od, muscles of the rotator cuff become atrophic, and wit-
hout a substantial remnant of the tuberosities, re-atta-
chment to a prosthesis is impossible. Furthermore, if
there is a history of infection, this is another (relative)
contraindication for a prosthesis. The only operative
option for these patients is a shoulder fusion. The upper
arm will become mobile within the limits of the scapu-
lothoracic mobility and pain will subside. Aim of this
article is to describe an operative technique of shoulder
fusion and show the functional results based on the his-
tory of two patients with a long standing headless hume-
rus who underwent this treatment. 

OPERATIVE TECHNIQUE 

If the anatomy of the proximal humerus is normal,
previous to a shoulder fusion, the humeral head unites
with the glenoid as well as the acromion (1). The tech-
nical problem in case of a headless humerus is created
by the incongruence between the thin humeral stump
on one side and its broad glenoid-acromion counterpart

on the other. Two large corticocancellous, autologous
bone grafts, taken from the iliac crest, should therefo-
re be interposed (Fig. 1) to solve this problem. Both
grafts represent 3-4 cm of iliac crest. After thorough
surgical debridement of the joint and decortication of
the acromion and glenoid (2) , the proximal end of the
humerus is pointed so that it fits into a little hole in the
glenoïd in order to improve stability. The bone grafts
are interposed between the acromion and the humeral
stump.

The right positioning of the arm is chosen.We estab-
lished fusion in 20° of forward flexion, 30° of internal
rotation and 30° of abduction. A 12-14-hole 4.5 mm-
plate is prebended to an angle of about 100° and fixed
to the scapular spine. The AO-compression device is than
applied to the humeral shaft and compression is estab-
lished. At least one of the screws through the plate should
fix the bone graft. Because of the obesity of both pa -
tients, described below, we were able to take such large
full-thickness bone grafts from the iliac crest without
cosmetic and functional drawbacks. Immediately after
surgery a preoperatively fitted abductor brace was app-
lied to protect the fusion during the recovery period and
the first two post- operative months. 

PATIENTS AND RESULTS 

Patient A
An obese, 36-year old lady fell from the stairs on her

right shoulder and had a severely comminuted proximal
humeral fracture. A laborious and prolonged internal
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left arm she was able to take care of her personal hygie -
ne. The x-ray showed a complete healing of the fusion
(Fig. 2c). Eleven years after the operation the infection
recurred, produced a fistula and healed promptly after
plate removal. One year after this last operation the pa -
tient was free of complaints. 

Patient B
A 63-year-old lady with an intra-articular comminu-

ted proximal humeral fracture on the right side was ini-
tially treated conservatively. A year later a resection of
the head and neck of the humerus was performed becau-
se of a painful malunion. An axillary nerve paralysis was
caused by this operation. The result was a painful and
almost unusable arm. 

Five years after the fracture this patient watched a te-
levision show, dealing with the case history of patient A,
and concluded that she had the same problem. This lady
was than referred to our hospital and was operated in the
same way as patient A. In her case a referred prosthesis
was not considered as an alternative treatment option
because of the paralysed deltoid muscle. There were no
post-operative complications. One year after the opera-
tion the patient was free of pain and a good radiological
and functional result was observed (Fig. 3). At final fol-
low-up, 8 years after the operation, the patient was still
very satisfied with the result. She was able to feed, dress
and take care of personal hygiene. We found an eleva-
tion of 70° and an abduction of 40° (Fig. 4). The x-ray
of the right shoulder showed solid healing of the fusion.
The plate caused occasionally discomfort, especially
during the night but our offer for removal was rejected. 

A telephonic interview, 10 years after the fusion con-
firmed that the patient’s condition was still satisfactory.
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fixation ended up with a deep infection and the only way
to cure the infection was to remove all the dead bone
fragments, in fact, the whole head-neck fragment of the
humerus, including both tuberosities. In this disabling
condition, she was referred to our institution, 11 months
after the accident (Fig. 2a). There were no signs of infec-
tion but because of her medical history the possibility
of a reversed prosthesis was rejected. She was operated
by the above-described technique and there were no
post-operative complications. After refraining from the
abductor brace during the day the arm was increasingly
useful. One year after the operation, the patient was free
of pain and very satisfied about the utility of the arm.
The fusion had convincingly healed in the original posi-
tion (Fig. 2b). Ten years after the operation we found an
elevation of 80° and abduction of 60° The patient was
able to reach her face for washing and feeding. She could
also reach the midline for dressing. With the help of her

Fig. 1. Shoulder fusion in with a long-standing proximal hume-
rus resection.

Fig. 2a–c. Shoulder fusion in with a long-standing proximal humerus resection.

Fig. 3. Functional results 1 year after
surgery.

a b c
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DISCUSSION 

Indication
Resection of the humeral head without reconstruc-

tion of the rotator cuff leaves an almost useless shoul-
der. It is therefore only a treatment option in older pati-
ents with a poor mental and physical condition, who
suffer intolerable pain (4). In younger and more vital
patients a resection arthroplasty is, unlike for other
joints, such as the hip, not a possible alternative way of
treatment (5, 14). A treatment should be chosen, that
provides a better functional result. A scapulohumeral
fusion (14) is a safe treatment for this condition, even if
infection recurs. The functional results of the arthro-
plasty are disappointing in these cases, related to the
destructive effects of the initial infection on capsula and
cuff structures (9). Furthermore, there is always the risk
of recurrence of the infection, as is demonstrated by pa -
tient A. If both the rotator cuff muscles and the deltoid
muscle do not contribute any more to the active mobili-
ty of the shoulder, as was assessed in patient B, a rea-
sonable functional outcome can not be expected of even
an reversed prosthesis. A shoulder fusion, as described
above, can provide a solid, painless shoulder with a fair
range of motion: within the limits of the scapulothora-
cic mobility, assuming that the trapezius, the levator sca-
pulae (abduction) and serratus anterior muscles func-
tion normally (11). 

Bone graft
A direct fusion between the humerus stump and the

glenoïd would shorten the arm considerably: 5-8 cm.

Furthermore, in that case, the humerus would only be in
contact with the glenoïd. Consequently, the acromion
cannot contribute to the healing of the fusion. This wea-
kens the reconstruction and increases the risk of nonu-
nion and refracture (12). Interposition of autologeous
cortico-cancellous full-thickness grafts, taken from the
iliac crest, between acromion and glenoïd at one side
and the humerus stump at the other side has 5 - two
advantages: the loss of length of the humerus will be
limited to 2-5 cm. and the incongruence between hume-
rus and acromion/glenoïd is avoided, which facilitates
solid union of the fusion. This technique, that was
successfully applied in our two patients, has only been
mentioned by Safran and Iannotti (15), but they show
only a postoperative x-ray of their patient without a long-
term follow-up. Both our patients were obese. Removal
of a substantial part of the iliac crest was therefore well
tolerated. In slender patients an alternative technique can
be used. Just below the level of the iliac crest, which
remains intact, cortico- cancellous bone grafts wit a total
breadth of 9 centimeters can be taken out (16). One of
our patients underwent a proximal humerus resection
because of an infection. We did not add local antibiotics
to the graft, although good in vitro results of this tech-
nique are described (8). 

Fixation
In order to reach bony union of a shoulder fusion in

cases where the humeral head is missing (after resec-
tion for benign or malignant diseases or after a failed
arthroplasty), plate fixation is the only type of fixation,
that has been successfully applied. (7, 12) Undisturbed

Fig. 4a–c. Shoulder fusion in with a long-standing proximal humerus resection (a); 8 years after the fusion confirmed that the 
patient’s condition was still satisfactory (b, c).

a b
c 
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healing after external fixation (10), and screw fixation
(3, 6) has only been described in cases with a preserved
anatomy. 

Complications 
Complications of shoulder arthrodesis are especially

frequent after resection of the proximal humerus (13)
Unfortunately, Rühmann does not specify these com-
plications. We cannot compare our results with other
case histories in the literature. Apart from the recurren-
ce of infection in patient A we did not encounter any
complication.We can advocate plate fixation with inter-
position of autologeous, full-thickness cortico-cancel-
lous bone grafts for shoulder fusion in case of a “head-
less” humerus. 

References

1. CECH, O. et al.: Vorschlag der Schulterarthrodese nach Cech-
Debrunner. In „Stabilni osteosynteza v traumatologii a ortopedii“
Editor O. Cech a spol., Prag, Avicenum 1982.

2. CLARE, D. J, WIRTH, M. A., GROH, G. I., ROCKWOOD, C.
A. Jr.: Shoulder arthrodesis. J. Bone Jt Surg. 83-A: 593–600, 2001. 

3. COFIELD, R. H., BRIGGS, B. T.: Glenohumeral arthrodesis. Ope-
rative and long-term functional results. J. Bone Jt Surg., 61-A:
668–77, 1979.

4. DEBEER, P,. PLASSCHAERT, H., STUYCK, J.: Resection arth-
roplasty of the infected shoulder: a salvage procedure for the elder-
ly patient. Acta orthop. Belg., 72: 126–30, 2006.

5. ESENWEIN, S. A., ROBERT, K., KOLLIG, E., AMBACHER, T.,
KUTSCH-LISSBERG, F., MUHR, G.: Langzeitergebnisse der
Resektionsarthroplastik nach Girdlestone beim therapierefrak-
tären Hüftgelenkinfekt. Chirurg., 72:1336–43, 2001. 

6. JUSTIS, E. J.:Arthrodesis of shoulder, elbow and wrist. 8thed. New
York, Mosby 1992, 353–61.

7. KASSAB, M., DUMAINE, V., BABINET, A., OUAKNINE, M.,
TOMENO, B., ANRACT, P.: Les reconstructions après resection
tumorale de l’extrémité supérieure de l’humérus. À propos d’une
série de 29 reconstructions avec un recul moyen de 7 ans. Rev.
Chir. Orthop., 91: 15–23, 2005.

8. MELICHERCIK, P., JAHODA, D., BARTAK, V., KLAPKOVA,
E., NYC, O., POKORNY, D.: In vitro assessment of vancomycin
released from bone grafts Acta Chir. orthop. Traum. čech., 77:
411–415, 2010. 

9. MILETI, J., SPERLING, J. W., COFIELD, R. H.: Shoulder arth-
roplasty for the treatment of postinfectious glenohumeral arthri-
tis. J. Bone Jt Surg., 85-A: 609–14, 2003. 

10. NAGANO, A., OKINAGA, S., OCHIAI, N., KUROKAWA, T.:
Shoulder arthrodesis by external fixation. Clin. Orthop., 247:
97–100, 1989.

11. RICHARDS, R. R, WADDELL, J. P, HUDSON, A. R.: Shoulder
arthrodesis for the treatment of brachial plexus palsy. Clin. Ort-
hop., 198: 250–8, 1985. 

12. RÜHMANN, O., BOHNSACK, M., SCHMOLKE, S., CARLS,
J., WIRTH, C. J.: Plattenarthrodese der Schulter. Besonderheiten
bei Defekt- und Resektionszuständen. Z. Orthop., 140: 662–71,
2002.

13. RÜHMANN, O., SCHMOLKE, S., BOHNSACK, M., FLAMME,
C., WIRTH, C. J.: Shoulder arthrodesis: indications, technique,
results, and complications. J. Shoulder Elbow Surg., 14: 38–50,
2005.

14. WICK, M., MULLER, E. J., AMBACHER, T., HEBLER, U.,
MUHR, G., KUTSCHA-LISSBERG, F.: Arthrodesis of the shoul-
der after septic arthritis. Long-term results. J. Bone Jt Surg., 
85-B: 666–70, 2003. 

15. SAFRAN, O., IANNOTTI, J. P.: Arthrodesis of the shoulder. J.
Amer. Acad. Orthop. Surg., 14: 145–153, 2006. 

16. MARTI, R. K., VAN HEERWAARDEN, R. J., VAN DER WER-
KEN, CHR.: General considerations on indications, types of oste-
otomy, bone healing and methods of fixation. In: Osteotomies for
Posttraumatic Deformities. Ed. Marti, R. K. and van Heerwaar-
den, R. J. Stuttgart, Thieme 2008. 

Correspondence: 
Dr. E.L.F.B. Raaymakers 
Bosplaat 72 
1025 AT Amsterdam 
Netherlands
Fax: 00 31 20 6361225
E-mail: fam.raaymakers@planet.nl

s_161_164_kager_test_acta_sloupce  4/6/11  5:09 PM  Stránka 164



<<
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /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 <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
    /CZE <>
  >>
  /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


