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Abstract
Fracture of acromion is uncommon because of its unique anatomical 
structure and location. Usually it heals by itself using conservative 
therapy intervention, and a subject’s shoulder can get back to its 
functional  performance  without surgical approach.  However,  rare 
cases may not recover due to pseudarthrosis taking place, surgical 
avoidance plus using noninvasive tools to manage acromion 
pseudarthrosis with the application of extracorporeal shockwave 
therapy at medium to high intensity is the author's motivation 
to report this condition. Likewise, to our knowledge, there is no 
published literature using extracorporeal shockwave therapy 
specifi c to acromion. A case of 36 old male, active, and alert had 
been referred to the physical therapy outpatient clinic for high 
density extracorporeal shockwave therapy to manage the acromion 
pseudarthrosis after going on range of motion and strengthening 
rehabilitation program for seven months. After having six sessions of 
extracorporeal shockwave therapy, the acromion nonunion fracture 
unifi ed, with complete patient recovery. The pain was stopped. The 
range of motion became full, with the restoration of the shoulder's 
functional abilities.
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Introduction

The acromion is a large bony projection on the 
superior end of the scapula. Acromion fractures 

are rare injuries. They constitute 8%–16% of scapula 
fractures[1,2]. Recently, they were observed to occur at 
the rate of 5%–6.9% as the complication of reverse 
shoulder arthroplasty[3]. Acromion fractures may occur 
as a result of shoulder trauma and overuse injuries. 
Acromion fractures may occur with glenoid process, 
scapula or clavicle distal fractures and disruption of 
superior shoulder suspensory complex[4]. There is no 
widely accepted treatment algorithm and fi xation 
method of acromion fractures[5]. We aim to present 
a case report that contributes to the diagnosis and 

treatment of acromion fracture that does not healed 
by itself by applying noninvasive conservative 
treatment rather than by surgery. Predisposing factors, 
such as smoking, diabetes, vascular disease, or other 
comorbidities, or injury factors, such as high-energy 
trauma or signifi cant soft tissue loss[6]. Systematic 
reviews, examining the eff ect of smoking on non-union, 
have demonstrated that smoking is associated with 
the prolonged time to union, and smokers are at twice 
the risk of experiencing fracture non-union, especially 
in open fracture[7,8]. The stimulation of bony union by 
means of various physical modalities[9] has been widely 
used in clinical practice. Extracorporeal shockwave 
therapy (ESWT) off ers the most promise[10]. It is based on 
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the rationale that high speed sound causes lithotripsy. 
It was fi rst used to crush kidney stones in the 1980s[11]. 
In 1986, Valchanou and Michailov[12] performed the fi rst 
treatment of pseudarthrosis with ESWT. Their idea was 
to destroy the eburnated edges of the pseudarthrosis 
and, at the same time, keep the periosteum intact. 
That way, by preserving the osteogenic tissue in the 
periosteum, rapid vascularization and consolidation 
of the bone can be achieved. Meanwhile, an increased 
cortical volume and higher trabecular connectivity 
were observed after stimulation with ESWT, and that 
again, may lead to the improved biomechanics of the 
bone[13,14].  Clinical applications followed successfully 
the experimental studies that showed osteoblast 
stimulation to osteogenesis[15,16]. We present our 
personal experience in the treatment of acromion 
nonunion fracture with ESWT. The evolution of the 
results obtained over the past three decades provides 
important data regarding the indications, protocols 
of the therapy, prognostic factors, percentages of the 
successes, and future possible applications.

Case Presentation
A 36 years old male patient was driven to the emergency 
unit in our hospital due to being hit by a vehicle, when 
he was crossing the road while running. The patient 
was alert, oriented, and psychologically intact. He was 
a non-smoker without any medication dependencies 
at that time.  He and his family did not have any 
genetic or inherited diseases. He had no neurovascular 
defi cits. Upon radiographic examination, he had a left 
distal radius fracture with right acromion fracture that 
usually does not need any sort of fi xation and heals by 
itself. The left arm completely had a cast with arm sling 
for 45 days. When the patient condition was stable, 
he was released from the hospital and was scheduled 
to have a routine appointment in an orthopedic 
outpatient clinic. In December 2017, the patient was 
referred to our physical therapy department after his 
cast was removed for the left wrist range of motion 
(ROM) exercises and the right shoulder ROM with 
shoulder girdle strengthening exercises. The patient 
was assigned to one of my colleagues for 6 visits. 
From his records, he was complaining of muscular 
spasmodic pain in both arm muscles, with pain at 
left wrist fracture site. He was treated by ultrasound 
therapy on his left wrist fracture to recall infl ammatory 
mediators and fi broblast production to relieve pain 
and to enhance the healing process. In the meantime, 
the patient underwent a left wrist and a right shoulder 
ROM and strengthening exercises to boost the patient's 

upper limbs function. After three weeks from his last 
visit of physical therapy, the patient still had residual 
pain that was fi xed on his upper right shoulder as 8/10 
visual analogue scale (VAS). In addition to the feeling of 
weakness in his right arm with pain while lifting objects, 
the patient recalled that, when his son was laying down 
on his right arm, the pain became worse on the same 
site as the acromion site, which referred down to his 
arm. Upon radiographic examination, the fi nding 
referred to the  nonunion of the acromion fracture 
(Fig. 1). On July 23, 2018, the patient was referred to 
our physical therapy department again for a focused 
extracorporeal shockwave therapy (Fig. 2). The patient 
complained of pain, weakness, and discomfort feeling 
in his right shoulder and arm. The pain was at 8/10 VAS, 
especially with lifting. Upon physical examination, the 
right shoulder muscle power scored (3+). The ROM was 
full with no neurovascular defi cits. The only complaint 

Figure 1.  The acromion nonunion fracture or pseudarthrosis 

seen by X-rays.

Figure 2. The contact point between the focused 

extracorporeal shockwave therapy head and the 

acromion pseudoarthrosis to enhance vascularization and 

consolidation with osteoblast stimulation to osteogenesis.



       61Journal of King Abdulaziz University - Medical Sciences  Volume 26  No. 1, 2019    www.jkaumedsci.org.sa

Extracorporeal Shockwave Therapy for Acromion Pseudarthrosis:  A Case Report
S.A. Almustafa

was the pain at the acromion site plus the shoulder 
muscle weakness. According to Morreti et al.,[9]. “In the 
treatment of the pseudarthrosis, we used a range of 
energy fl ow density between 0.22 and 1.10 mJ/mm2 
as tolerated, and we applied 4,000 pulses using an 
electromagnetic device (Minilith® SL1, STORZ MEDICAL 
AG, Tägerwilen, Switzerland)”. Based on this and after 
taking clear verbal and written patient consent, the 
fi rst visit ESWT parameters were 0.45 mj/mm2, which 
is a high density energy (focused) and 1,500 pulses 
with 4 Hz frequency. The patient was released from the 
clinic with instructions to not carry heavy weights and 
to not perform free activity exercises of the shoulder. 
The second visit, the energy fl ow density was raised to 
0.55 mj/mm2 and the pulses to 2,200 to enhance more 
vascularization and consolidation in fracture site. The 
patient's pain was less on the second visit, and was 
reduced from 7/10 VAS to 5/10 in the acromion site. 
Also, the patient was able to use his arm in his basic life 
activities without disabling pain. From the third to sixth 
sessions, our parameters were 0.55 mj/mm2 with 2500 
pulses and 3 Hz frequency. The patient's pain subsided 
to 2/10, then to 1/10 VAS during the sixth session. 
The patient was signifi cantly cured and released from 
that stressing pain. Patient had his own routine follow 
up appointment with his orthopedic physician, who 
had ordered X-ray imaging in order to inspect how 
much the callus formation had been built and how 
much the fracture gap had resolved. Amazingly, the 
pseudarthrosis was totally healed (Fig. 3), with no 
gapping recorded, which ranked ESWT as the number 
one intervention to treat delayed nonunion fractures 
and pseudarthrosis. 

Figure 3. The healed acromion pseudarthrosis that shows 

gapping reduction and callus formation.

Discussion
Focused ESWT intervention is a number one treatment 
option to heal pseudarthrosis. The case presentation 
had been a successful progression of outcomes by 
applying ESWT to treat acromion pseudarthrosis, a 
condition that usually heals spontaneously without 
any interventions. However; some cases might not be 
due to mechanical and physiological limitations. Based 
on the case presentation, the patient's chronological 
referrals are reasonable and evidence-based after 
engaging the patient in ROM and strengthening 
exercises for about two months, then discharged him 
to return back to his normal life activities. He came 
back with a right shoulder pain in the acromion site 
that had been nonunion for about six months since 
the initial physical therapy visit. We applyed ESWT for 
six visits with great pseudarthrosis healing, and the 
patient's recovery had good outcomes. We aimed to 
activate vascularization and consolidation processes 
that enhanced pseudarthrosis unity. The pain subsided 
from 8/10 to 0/10. The functional performance of 
the patient’s right shoulder went normally back 
without relapse or recurrent incidence after a routine 
follow up appointment within two months from his 
discharge date. Also, there had been no complications 
reported with the use of ESWT, which ranks ESWT as 
the best noninvasive approach in managing nonunion 
pseudarthrosis fractures.

Conclusion
Focused ESWT is defi nitely the fi rst choice treatment 
to acromion pseudarthrosis, which activates 
vascularization and consolidation, enforcing fracture 
healing, then returning back to active rehabilitation 
program, thereby allowing diff erent patients to resume 
their usual lifestyle or sports activities.

Confl icts of Interest
The author has no confl ict of interest.

Disclosure
The author did not receive any type of commercial 
support either in the form of compensation or other 
fi nances for this study. The author has no fi nancial 
interest in any of the products devices, or drugs 
mentioned in this article.



62                                            Journal of King Abdulaziz University - Medical Sciences  Volume 26  No. 1, 2019      www.jkaumedsci.org.sa

Extracorporeal Shockwave Therapy for Acromion Pseudarthrosis:  A Case Report
S.A. Almustafa

Ethical Approval
Obtained. 

References 

[1] Goss TP. The scapula: coracoid, acromial, and avulsion 

fractures.  Am J Ortho (Belle Mead NJ)  1996:  25(2):  106–

115.

[2] Lantry JM, Roberts CS, Giannoudis PV.  Operative treatment 

of scapular fractures: a systematic review.  Injury  2008; 

39(3);  271–283.

[3] Crosby LA, Hamilton A, Twiss T.  Scapula fractures after 

reverse total shoulder arthroplasty: classifi cation and 

treatment.  Clin Orthop Relat Res  2011; 469(9):  2544–2549.

[4] Mulawka B, Jacobson AR, Schroder LK, Cole PA.  Triple and 

quadruple disruptions of the superior shoulder suspensory 

complex.  J Orthop Trauma  2015; 29(5):  264–270.

[5] Hill BW, Anavian J, Jacobson AR, Cole PA. Surgical 

management of isolated acromion fractures: technical 

tricks and clinical experience.  J Orthop Trauma  2014; 28(5):  

e107–e113.

[6] Petrisor B, Lisson S, Sprague S. Extracorporeal shockwave 

therapy: A systematic review of its use in fracture 

management.  Indian J Orthop  2009; 43(2):  161–167. 

[7] Scolaro JA, Schenker ML, Yannascoli S, Baldwin K, Metha 

S, Ahn J. Cigarette Smoking Increase Complications 

Following Fracture: A Systematic Review. J Bone Joint Surg 

Am  2014; 96(8):  674–681. 

[8] Pearson RG, Clement RG, Edward KL, Scammell BE. Do 

smokers have greater risk of delayed and non-union after 

fractures, osyeotomy and arthrodesis? A systematic review 

with meta-analysis.  BMJ Open  2016; 6(11):  e010303. 

[9] Buza JA 3rd, Einhorn T.  Bone healing in 2016.  Clin Cases 

Miner Bone Metab  2016; 13(2):  101–105. 

[10] Kertzman P, Császár NBM, Furia JP, Schmitz C. Radial 

extracorporeal shock wave therapy is effi  cient and safe in 

the treatment of fracture nonunions of superfi cial bones: 

a retrospective case series. J Orthop Surg Res  2017;  12(1): 

164. 

[11] Chaussy C, Brendel W, Schmiedt E.  Extracorporeally 

induced destruction of kidney stones by shock waves.  

Lancet  1980; 2(8207):  1265-1268.

[12] Valchanou VD, Michailov P. High energy shock waves in 

the treatment of delayed and nonunions of fractures. Int 

Orthop  1991; 15(3):  181-184.

[13] van der Jagt OP, Waarsing JH, Kops N, Schaden W, Jahr H, 

Verhaar JA, Weinans H. Unfocused extracorporeal shock 

waves induce anabolic eff ects in osteoporotic rats. J 

Orthop Res  2013; 31(5):  768–775.

[14] Wölfl  C, Schuster L, Höner B, Englert S, Klein R, Hirche 

C, Münzberg M, Grützner PA, Kneser U, Harhaus L.  Infl uence 

of extracorporeal shock wave therapy (ESWT) on bone 

turnover markers in organisms with normal and low bone 

mineral density during fracture healing: a randomized 

clinical trial.  GMS Interdiscip Plast Reconstr Surg DGPW  

2017; 6 : Doc17. 

[15] Martini L, Giavaresi G, Fini M, Borsari V, Torricelli P, Giardino 

R.  Early eff ects of extracorporealn shock wave treatment 

on osteoblast-like cells: a comparative study between 

electromagnetic and electrohydraulic devices.  J Trauma  

2006; 61(5):  1198-1206.

[16] Moretti B, Notarnicola A, Tamma R, Zallone A, Di Giovanni 

A, Patella V. Osteoblast repair action induced by ESWT. 

11th International Congress of the International Society 

of Medical Shockwave Treatment. Juan Les Pins, Antibes, 

France, June 5-7, 2008. Abstracts-book: 42-43.



       63Journal of King Abdulaziz University - Medical Sciences  Volume 26  No. 1, 2019    www.jkaumedsci.org.sa

Extracorporeal Shockwave Therapy for Acromion Pseudarthrosis:  A Case Report
S.A. Almustafa

 
 

-  
 

 . Acromion 

 

 .
 

 
 



<<
  /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 1.5
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /MyriadPro-Semibold
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /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 <<
    /ENU ([Based on 'SJIM'] [Based on '[Press Quality]'] 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 true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


