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Case Report

Aseptic Osteonecrosis of the Humeral Head
After Anterior Shoulder Dislocation

Fabrice Gaudot, Thomas Gregory, Bernard Augereau, Emmanuel H. Masmejean’

Abstract
Anterior shoulder dislocation is a very common trau-
ma and the main complications are well documented.
We report a case of aseptic osteonecrosis of the
humeral head following an isolated episode of ante-
rior glenohumeral dislocation without fracture that, to
our knowledge, has never been reported in the liter-
ature.
A17-year-old male patient sustained an anterior gleno-
humeral dislocation following a sport accident. It was
managed by reduction and immobilization. A radio-
logically identified aseptic osteonecrosis appeared
6 months later. The instability had been arthroscopi-
cally treated. At a follow-up of 4 years, the osteone-
crosis has been stabilized leaving a mild arthrosis with
stiffness, but without pain.
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Introduction
Anterior shoulder dislocation is very common and
constitutes 11% of all shoulder traumas [1]. The main
complications are well documented, notably the risk of
rotator cuff rupture in older patients and the risk of
recurrence in younger patients [2].

We report a case of aseptic osteonecrosis of the
humeral head following an isolated episode of anterior
glenohumeral dislocation without fracture that to our
knowledge has never been reported in the literature.
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Patient and Method
A 17-year-old left-handed Caucasian male photogra-
phy student was admitted to our service following
complications from trauma to the right shoulder. The
patient (height 165 cm, weight 64 kg) is an amateur
athlete (soccer, moto-cross), with no hyperlaxity. In his
medical history, only a moderate familial hypercho-
lesterolemia was noted.

Following a football accident (direct postero-
anterior shock due to a fall on the shoulder), the
patient suffered a right glenohumeral antero-inferior
sub-coracoid dislocation without any initial neurovas-
cular or osseous complications (Figure 1a). Initial
reduction using external maneuvers (traction, abduc-
tion and internal rotation, one single attempt) was
immediately performed in another hospital under
general anesthesia, 3 h later (Figure 1b). The shoulder
was immobilized by strapping the elbow to the body
for 4 weeks prior to a follow-up consultation. After
that, physical rehabilitation was prescribed.

At 6 weeks, overall active abduction mobility was
measured to be 80° without a painful arc. At 6 weeks,
frontal and Lamy’s tangential scapular profile X-rays
of the shoulder did not reveal any irregularities
(Figure 2). At 3 months, overall active abduction
mobility was 150°, justifying further rehabilitation.

At 6 months, the pain increased and overall active
mobility was no more than 90°. At that time, frontal
and Lamy’s tangential scapular profile X-rays
(Figure 3) revealed a new subchondral bone lesion
located at the center of the humeral head, measuring
20 x 9 x 10 mm with a heterogeneous rounded osteo-
lytic center surrounded by a peripheral osteoconden-
sation zone. The humeral head had lost its sphericity in
this zone. MRI showed a hyposignal on T1 and T2
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Figure 1. True antero-posterior view of the shoulder. a) Initial an-
tero-inferior shoulder dislocation. b) View immediately after reduc-
tion: no particular lesion.

Figure 3. Radiographic control at 6 months: head deformation and
osteolysis. a) True antero-posterior view of the shoulder. b) Y view of
the shoulder.

Figure 2. Radiographic control at 6 weeks, considered initially as
normal. a) True antero-posterior view of the shoulder. b) Y view of
the shoulder.

sequences that corresponded with the humeral head
lesion (Figure 4). An arthroCT scan showed a hypo-
dense lesion at the superior pole of the humeral
head, surrounded by a hyperdense border, opposite
an indentation without cartilaginous continuity loss
(Figure 5). In addition, there was a subscapularis
muscle detachment pocket and a minimal fracture at
the edge of glenoid cavity’s antero-inferior ridge; the
shoulder cuff was continent.

Complementary rheumatology workup did not
uncover any underlying disease, or any plausible sys-
temic cause for osteonecrosis.

At 10 months, mobility had improved with sym-
metrical overall active abduction and anteversion at
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Figure 4. MRI at 6 months. a) Transversal plane (T1 sequence, TR/TE
= 360/12; flip angle 90°; matrix 160 H/160 V, slide thickness 5 mm).
b) Coronal plane (T1 sequence, TR/TE = 400/20; flip angle 90%
matrix 192 H/192 V, slide thickness 5 mm).

170°; insufficient external rotation (elbow to body)
persisted (10° vs. 60° on the uninjured side) and during
90° abduction, external rotation was 70° versus 90° on
the healthy side. Internal rotation was symmetrical.
With once-weekly analgesics, pain diminished. How-
ever, significant apprehension persisted, impairing the
patient’s activities.

In our experience, an operative indication is
confirmed after the third dislocation. In this case, the
unexplained pain of the shoulder pushed us to propose
an earlier stabilization. A Bankart procedure was
proposed in relation to the CT exam views. Given the
significant apprehension, the impossibility of resuming
normal sports activities, the detachment pocket visu-
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Figure 5. ArthroCT scan at 6 months, intact cartilage (140 kV,
130 mA, slide thickness 1 mm). a) Transversal plane b) Coronal plane
c) Parasagittal plane.

alized by the arthroCT scan and the persistent patient
demand, a Bankart type capsuloplasty repair under
arthroscopy was performed at 10 months following the
initial trauma. At this stage, X-rays showed a stabil-
ization of the bone lesion (Figure 6). The procedure
was proposed after 6 months’ follow-up. Due to per-
sonal convenience of the patient, the surgery was only
performed at 10 months’ follow-up.

This intervention was performed in a beach chair
position, with a posterior optical access route and an
anterior instrument access route, interior toward
exterior.

Arthroscopy showed a capsulolabral detachment
with an Anterior Labroligamentous Periosteal Sleeve
Avulsion (ALPSA lesion), a chondropathy aspect in
the posterosuperior quadrant of the humeral head,
without cartilaginous continuity loss; the cartilage of
the glenoid and the deep layers of the cuff were
uninjured. Capsuloplasty was performed by reinserting
the capsule at the inferior margin of the glenoid cavity
with three bioresorbable anchors (polylactic acid),
3.5 mm in diameter (PANALOK®, Mitek worldwide
Ethicon, Inc., Johnson & Johnson Company, MA,
USA) at 3, 4 and 6 o’clock. There were neither peri-
operative, nor immediate postoperative complications.
The shoulder was immobilized, elbow to body, for
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Figure 6. True antero-posterior view of the shoulder at 10 months,
lesion stabilized.

4 weeks and then rehabilitated. The patient resumed
his sports activities 3 months after surgery.

Results
Three years and 10 months after surgery, the patient
has resumed his normal professional activities. He quit
football and moto-cross for reasons unrelated to his
shoulder, but he plays squash. He experienced neither
recurrent instability, nor dislocation. He has intermit-
tent pain, only after very significant efforts, without
impairment during the activity, not requiring analge-
sics. Clinical examination showed neither amyotrophy,
nor sensory deficit of the shoulder; abduction was 170°
versus 180°, anteversion 165° versus 180°, external
rotation at 90° abduction was 20° versus 50°, internal
rotation was symmetrical at D6. The apprehension test
was positive, without apprehension during everyday
activities. The Jobe relocation test was painful without
loss of muscle strength. The palm-up test, the lift-off
test and the belly press test were normal. There were
no sign of subacromial conflict. The patient did not
show any hyperlaxity.

Forty-six months after injury, radiological control
(Figure 7) showed homogenous bone trabecula with a
persistent spherical defect of the humeral head and
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Figure 7. Follow-up at 46 months. a) True antero-posterior view of
the shoulder. b) MRI transversal plane (T1 sequence, TR/TE = 500/
13.2; flip angle 90°; matrix 480 H/320 V, slide thickness 3 mm). c)
MRI coronal plane (T1 sequence, TR/TE = 480/9.8; flip angle 90°%;
matrix 320 H/256 V, slide thickness 4 mm).

mild arthrosis (Samilson and Prieto grade 1) [3]. MRI
showed a homogenous signal without any anomalies of
the humeral head.

Discussion
Aseptic osteonecrosis of the humeral head is the sec-
ond most frequent osteonecroses site, after the femoral
head. The causes are well known, both non-traumatic
[4] - corticotherapy, alcoholism, sickle-cell disease,
barotrauma, hypercholesterolemia, Gaucher’s disease,
certain systemic inflammatory diseases — and traumatic
causes, especially complex cephalotuberosity fractures
with three or four fragments [5, 6].

In this report, we considered our patient as having
stage III aseptic osteonecrosis of the humeral head
according to Ficat’s classification [7] transposed to the
humeral head by Cruess [8]. Differential diagnoses to
avascular osteonecrosis included osteochondral frac-
ture and intraosseous contusion.

As for an osteochondral fracture, it is true that
many authors [9, 10] have reported an important risk of
osteochondral lesions in adolescents. According to
Flachsmann [11], the cause of these lesions is linked to
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a significantly more fragile bone—cartilage interface in
adolescents than in children or adults. This fragility is
linked to sudden modifications of the mechanical
properties of cartilage (supple) and subchondral bone
(rigid) associated with an immature bone-cartilage
bonding system (few interdigitations).

We did not retain the diagnostis of humeral head
notching nor osteochondral fracture since no such
radiographic images existed, either upon dislocation, or
upon control at 45 days. Furthermore, imagery and
arthroscopy found continuous cartilage, thus excluding
an osteochondral fracture. Finally, the images progres-
sively worsen in parallel with the clinical observations.

An intraosseous contusion was ruled out since at
6 months, a hyposignal in sequences T1 and T2 was
observed upon MRI, in contrast to bone contusions
where a hypersignal exists in sequence T2 [12]. In
general, bone contusions are not visible on standard X-
rays and the humeral head remains spherical. In this
patient, clinical and biological examinations eliminated
any known medical cause and radiography showed no
controlateral lesions.

We believe that this osteonecrosis is a direct con-
sequence of the dislocation episode.

When using the description of anterior shoulder
dislocation without associated fracture and its compli-
cations, no similar cases were found in the literature.

A case of aseptic osteonecrosis following disloca-
tion associated with a non displaced fracture of the
greater tuberosity [13] and a case of aseptic osteone-
crosis after capsular reconstruction with installment of
an anchor on the humeral epiphysis due to chronic
instability [14] have been published in the literature.
According to the authors, these two cases are linked to
a lesion of the intraosseus branch of the anterior cir-
cumflex artery: the arcuate artery.

Many authors [15-18] have studied the vasculari-
zation of the proximal humeral epiphysis. Its arterial
vascularization stems from two branches of the axillary
artery: the anterior and posterior circumflex arteries.

In cadaver studies, it has been shown that the
anterior circumflex artery predominates, and in healthy
patients, vascularizes the supero-anterior portion of the
head, the lesser tuberosity and the delto-pectoidal
groove. Despite a larger diameter, the posterior cir-
cumflex artery vascularizes a lesser surface: the postero-
inferior portion of the humeral head and the posterior
portion of the greater tuberosity. For all authors,
this systematization is subject to numerous intra-
and inter-individual anatomical variations. Auxiliary
anastomoses with vessels from the rotator cuff, the
thoraco-acromial artery, suprascapular artery and
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arteria profonda brachii have been observed but have
never been studied because of the very fine caliber of
these vessels. Intra-osseous distribution is principally
comprised of two anastomotic networks located on
both sides of the epiphysal plaque linked by numerous
perforating vessels. These networks are fed by the
arcuate artery — intra-osseous branch of the anterior
circumflex artery — and by the numerous intra-osseous
branches stemming from the posterior circonflex artery.

From a purely quantitative standpoint, Lane [19]
showed that the number of subchondral blood vessels
is maximal at the age of 20 and decreases with
age. These anatomical observations may explain the
absence of osteonecrosis upon dislocation, thus making
this clinical case an exception.

We eliminated all sub-periosteal vascular and
intraosseous lesions for anatomical reasons. In fact, the
mechanism itself (anterior dislocation) cannot cause a
direct lesion to the anterior circonflex bundle.

Given the position of the necrotic lesion within the
humerus-scapula contact zone in a dislocated position,
our pathophysiological hypothesis is a lesion by sub-
chondral bone shearing that triggered intra-osseous
edema, which would decrease local capillary perfusion
pressures thus causing osteonecrosis.

Because of the benefit/risk ratio to the patient, this
hypothesis could not be confirmed since this would
implicate performing highly invasive arteriographic or
histological examinations.

The lesion stabilized at 10 months post-trauma
with recovery at approximately 4 years; however,
there were complications in the form of articular
stiffness.

Conclusion

In addition to the well-recognized complications of
anterior shoulder dislocation, the absence of rapid
clinical improvement, especially in young patients, a
diagnosis of humeral head osteonecrosis should be
evoked. It is best visualized by MRI within 4-6 months
following trauma. Unless necrosis is widespread, no
specific intervention is necessary.

References

1. Nordqvist A, Petersson CJ. Incidence and causes of shoulder
girdle injuries in an urban population. J Shoulder Elbow Surg
1995;4:107-12.

2. Hovelius L, Augustini BG, Fredin H, Johansson O, Norlin R,
Thorling J. Primary anterior dislocation of the shoulder in young
patients. A ten-year prospective study. J Bone Joint Surg Am
1996;78:1677-84.

Eur J Trauma Emerg Surg 2008 - No. 6 © Ursan & VOGEL

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Samilson RL, Prieto V. Dislocation arthropathy of the shoulder.
J Bone Joint Surg Am 1983;65:456—60.

Hasan SS, Romeo AA. Nontraumatic osteonecrosis of the
humeral head. Review article. J Shoulder Elbow Surg
2002;11:281-98.

Hertel R, Hempfing A, Stiehler M, Leunig M. Predictors of
humeral head ischemia after intracapsular fracture of the
proximal humerus. J Shoulder Elbow Surg 2004;13:427-33.
Neer CS II. Displaced proximal humeral fractures. Il. Treatment
of three-part and four-part displacement. J Bone Joint Surg Am
1970;52:1090-103.

Ficat RP. Idiopathic bone necrosis of the femoral head. Early
diagnosis and treatment. J Bone Joint Surg Br 1985;67:3—9.
Cruess RL. Experience with steroid-induced avascular necrosis
of the shoulder and etiologic considerations regarding osteo-
necrosis of the hip. Clin Orthop Relat Res 1978;130:86-93.
Kennedy JC, Grainger RW, McGraw RW. Osteochondral
fractures of the femoral condyles. J Bone Joint Surg Br
1966;48:436—40.

Matthewson MH, Dandy DJ. Osteochondral fractures of the
lateral femoral condyle: a result of indirect violence to the knee.
J Bone Joint Surg Br 1978;60:199—202.

Flachsmann R, Broom ND, Hardy AE, Moltschaniwskyj G. Why is
the adolescent joint particularly susceptible to osteochondral
shear fracture?. Clin Orthop Relat Res 2000;381:212—21.

Zlatkin MB. Other glenohumeral disorders. In: Zlatkin MB (Ed.)
MRI of the shoulder. Raven Press, New York 1991,

pp 131-65.

Suso S, Peidro L, Ramon R. Avascular necrosis of the humeral
head after dislocation with fracture of the greater tuberosity.
Acta Orthop Belgica 1992;58:457-9.

Pateder DB, Park HB, Chronopoulos E, Fayad LM, McFarland EG.
Humeral head osteonecrosis after anterior shoulder stabiliza-
tion in an adolescent, a case report. J Bone Joint Surg Am
2004;86:2290-3.

Brooks CH, Revell WJ, Heatley FW. Vascularity of the humeral
head after proximal humeral fractures. An anatomical cadaver
study. J Bone Joint Surg Br 1993;75:132-6.

Duparc F. Vascularisation artérielle de I'épiphyse humérale
supérieure et bases anatomiques de I'ostéonécrose céphalique
post-traumatique. Rev Chir Orthop 1998;84:124-8.

Gerber C, Schneeberger AG, Vinh TS. The arterial vascularization
of the humeral head. An anatomical study. J Bone Joint Surg Am
1990;72:1486-94.

Laing PG. The arterial supply of the adult humerus. J Bone Joint
Surg Br 1956;38:1105-16.

Lane LB, Villacin A, Bullough PG. The vascularity and remodel-
ling of subchondral bone and calcified cartilage in adult human
femoral and humeral heads. An age and stress-related phe-
nomenon. J Bone Joint Surg Br 1977;59:272-8.

Address for Correspondence

Emmanuel H. Masmejean, MD, PhD

Hand and Peripheral Nerve Surgery Unit

Trauma and Orthopedics Department

AP-HP, Georges Pompidou European Hospital (HEGP)
20, Rue Leblanc 75908

Paris Cedex 15

France

Phone (+33/15) 609-2665, Fax -2396

e-mail: emmanuel.masmejean@egp.aphp.fr

605




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


