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ACL reconstruction in 
paediatric knees
 As children move more and more 

towards high-end sports at an early 

age, there has been increased focus 

on safety during sports. Despite this 

and the advances in ‘pre-habilitation’ 

and improved coaching, anterior cru-

ciate ligament (ACL) rupture is still 

relatively common in the paediatric 

and adolescent population. There 

is still debate as to whether ACL 

reconstruction should be performed 

in young patients with open physes. 

There are proponents of the standard 

transphyseal techniques or by avoid-

ing the physes (which is signifi cantly 

more technically challenging). The 

worry with the transphyseal ap-

proach is that it could cause the 

physis to prematurely close and lead 

to leg discrepancy or malalignment. 

Researchers from Santiago (Chile) 

off er their report on one of the few 

long-term (ten-year) follow-up stud-

ies on paediatric ACL reconstruction.1 

Their prospectively followed up 

cohort study describes 27 patients, 

all of whom received ACL reconstruc-

tion at a mean age of 13 years. In all 

cases reconstruction was performed 

using a standard transphyseal tunnel 

technique with a hamstrings graft. 

Patient-reported clinics’ outcomes 

were measured with a range of 

scores (Tegner, IKDC, Lysholm) and 

objectively growth arrest was quanti-

fi ed with measures of leg-length dis-

crepancy. The clinical outco mes were 

almost universally reported as good. 

In terms of longer-term outcomes, 

two patients reported symptomatic 

instability, and three suff ered graft 

rupture at a minimum ten-year 

follow-up. There were no leg-length 

discrepancies or axis malalignment. 

The authors suggest this technique is 

safe, however, they did not establish 

what the remaining growth was 

following ACL reconstruction, and 

sadly it is not possible to infer from 

this paper what age ranges are safe 

to use a transphyseal approach on as 

the sample size is relatively small and 

the authors have not stratifi ed results 

by age.

Hips, slips and cams
 The similarity of a slipped upper 

femoral epiphysis (SUFE) to a femoral 

cam lesion has led to a number of 

observational studies in recent years 

suggestive of a link between the two. 

For a condition that has only recently 

been recognised, hip impingement 

seems to dominate the pages of 

many an academic journal and often 

with small case series or anecdotal 

outcome reports. We were delighted 

to see two papers recently that really 

do shed some light on the potential 

pathophysiology and aetiology of 

cam deformities – and specifi cally 

the potential link to SUFE. Ganz’s 

group in Bern (Switzerland) open 

the batting with their study aiming 

to explore hip morphology.2 They set 

out to measure a range of MRI-de-

rived measures including head-neck 

off set; epiphyseal angle and tilt an-

gle. Reasoning that there is a subset 

of ‘hip impingement’ patients that 

look more like SUFE, they designed 

their retrospective study to include 

patients with a slip-like morphology 

(29 hips), a group having undergone 

pinning for SUFE (just eight hips) and 

normal hips. They then went on to 

compare these with a much larger 

group (171 hips) of hip impingement 

patients and some normal controls 

(30 patients). While a range of mor-

phological characteristics was meas-

ured and reported in this study, the 

headline result is that around 12% of 

patients appear to have a ‘slip-like 

morphology’ when presenting with 

hip impingement symptoms. These 

are characterised by a superiorly and 

posteroinferiorly-increased off set 

ratio, and an anterosuperior increase 

in epiphyseal angle. Tilt angle was 

increased in slip-like and post-slip 

hips, but decreased in idiopathic cam 

lesions and is perhaps the best way 

to diff erentiate the two. More precise 

3D characterisation of the epiphysis 

and the head-neck junction was 

done, comparing patients with idi-

opathic cam, in-situ pinning for SCFE 

and post-slip (SCFE)-likemorphology. 

This confi rms earlier (French) work 

on 2D radiographs that suggest a 

substantial proportion of cam hips 

indeed have morphology resembling 

a low degree of slip of the capital epi-

physis of the femur. In their study, re-

searchers from Toulouse (France) 

evaluated the plain radiographs of 96 

hips all treated surgically for FAI over 

a six-year period.3 The research team 

were specifi cally looking for any 

SUFE-like deformities and measured 

the usual array of radiographic pa-

rameters. These were then compared 

with 108 normal hips from healthy 

volunteers. The research team con-

cluded that there are radiographic 

changes in hip impingement that 

resemble SUFE, and are particularly 

noticeable on the lateral hip fi lms. 

Although this is not conclusive 

evidence from prospective studies, 

we now have the defi nitions and 

methods that can help diff erenti-

ate idiopathic cam-and SUFE-like 

morphology in such studies. This will 

likely sharpen the discussions on the 

role of hip loading in the maturation 

years of the hip joint, particularly 

with sports in puberty.

The adolescent clavicle
 The levels of evidence that exist 

to support the operative manage-

ment of clavicular fractures in adult 

patients are not mirrored in children, 

and it is unclear how, if at all, they 

might relate to fractures in the child 

or adolescent. Middle third clavicular 

fractures in children represent over 

90% of these injuries and some 

recent studies have suggested 

improved outcomes in adolescent 

patients with operative manage-

ment. However, these are contra-

dicted by other studies that show 

acceptable functional outcomes 

with non-operative management in 

fractures with over 2 cm of displace-

ment. The authors of this highly 

topical study from Virginia (USA) 

use the publicly available PearlDiver 

Patient Records Database (PearlDiver 

Technologies Inc., Pennsylvania) to 

study trends in the management of 

clavicular fractures in the US.4 They 

have subdivided the patients into 

two groups: ten- to 14-year-olds and 

15- to 19-year-olds. A total of 14 683 
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clavicular fractures were identifi ed 

over a four-year period between 

2007 and 2011. There was no change 

in annual incidence, with around 

3000 fractures recorded per year, 

however, there was a signifi cant 

decrease in non-operative manage-

ment over the course of the study 

(309 managed operatively in 2007, 

rising to 530 in 2011). This trend was 

seen in both age groups, although it 

was greater in the 15 to 17 age group. 

The total costs for a non-operatively 

managed clavicular fracture in-

creased over the study period from 

$477 to $585 per patient, which is 

dwarfed by the cost and rise in costs 

of operative management from 

$2904 to $4158 per patient. Recent 

multicentre randomised controlled 

trials in adults have brought into 

question the rationale for operative 

management of clavicular fractures. 

It is disappointing that the accepted 

wisdom of decades of non-operative 

treatment by our predecessors can 

be ignored by many physicians 

based on small single-surgeon series 

and opinion. Unfortunately, it takes 

time for the EBM machine to redress 

the biases and in the meantime, 

particularly in a fee-for-service 

model healthcare system, patients 

must bear the brunt of the increased 

morbidity associated with enthu-

siastic but injudicious treatment. 

While there remains no evidence for 

operative treatment in children and 

adolescents, the trends of practice 

seem to be following limited 

evidence from adult studies.

3D fl uoroscopy in DDH?
 We won’t just yet be rushing 

out just yet to purchase our 3D 

fl uoroscopy machines here at 360 

based on the results of this study. 

Sometimes one wonders whether 

a study is published because of 

its origin and authorship rather 

than its content. This retrospective 

review of a select group of 16 infants 

treated in Toronto (Canada) who 

had intra-operative hip reduction 

assessed on 3D fl uoroscopy sug-

gests that this method is superior 

to intra-operative 2D fl uoroscopy, 

and, without any supporting data or 

statistical analysis, recommends that 

post-operative cross-sectional imag-

ing may not be necessary with the 

use of this technique.5 The practice 

of our Editorial Board here at 360 HQ 

remains the use of hip arthrography, 

avoiding the purchase of such an 

expensive machine and reducing the 

60-second screening time reported 

with 2D fl uoroscopic imaging. Sadly, 

although this study has value as the 

fi rst description of a new technique, 

the authors have not addressed 

the question of whether further 

cross-sectional imaging is required 

post-operatively to 

ensure an adequate re-

duction, although this 

is standard practice. The 

authors state that they 

have abandoned cross-

sectional imaging post-

operatively, however, 

this study simply shows 

that 3D fl uoroscopy can 

be used to assess intra-

operative hip reduction. 

Here at 360, we would 

caution against aban-

doning post-operative 

cross-sectional imaging 

after hip reduction in infants until 

appropriately designed, statistically 

valid studies demonstrate that it is of 

no benefi t.

The psychiatric aspects of hip 
pain in adolescents
 Adolescence is a diffi  cult time, as 

any parent will attest from personal 

experience! Most physicians who 

treat patients in this age group 

recognise that there is often much 

more to the physical presentation 

than simply the injury, mechanical 

symptoms or infl ammatory prob-

lem. It has been previously reported 

that adolescents make up 25% of 

patients with chronic pain. As the 

advent of advanced imaging and 

arthroscopic assessment of the hip 

has allowed for surgical treatment 

of these injuries, we wonder what 

happened to these adolescent pa-

tients with life-modifying hip pain 

in years past? The group at Texas 

Scottish Rite (USA) conducted 

a prospective study on 58 patients 

presenting with adolescent hip 

pain.6 Their study was designed to 

evaluate the psychological eff ects of 

this condition. They established that 

17.2% were receiving psychological 

treatment and 30% had a family 

history of mental illness. The cohort 

was fairly representative of adoles-

cent hip practice with diagnosis in-

cluding femoroacetabular impinge-

ment (n = 25), acetabular dysplasia 

(n = 16), Perthes’ disease (n = 11), 

and slipped capital femoral epiphy-

sis (n = 6). A range of psychological 

assessments including the 

Behavioural Assessment 

System for Children, 

Beck Youth Inventory, 

and Resiliency Scales 

were administered to all 

patients pre-operatively. 

The authors identifi ed 

that clinically signifi cant 

anxiety and depression 

symptoms were seen in 

10% and 31% of patients, 

respectively. Worry-

ingly, up to 36% of patients 

appeared to display 

symptoms of maladaptive 

behaviour. An interesting question 

to answer here would be, “Does 

intervention to address anxiety, de-

pression and maladaptive behaviour 

in adolescents with hip pain im-

prove their functional and hip pain 

scores?” Could our psychiatric and 

psychology colleagues help some 

of our patients to avoid orthopaedic 

intervention all together? Is the 

current trend towards hip arthros-

copy always appropriate? Given the 

fi ndings in the older age group (Hip 

& Pelvis, abstract 6) of asympto-

matic cam and pincer lesions, are 

hip debridement and labral repair 

always appropriate? We at 360 

agree with the authors not only that 

‘optimising the emotional state of 

the patient pre-operatively will have 

a positive eff ect on outcome’, but 

given the fi ndings of this study, it 

may avert the need for surgery in 

some patients altogether. 

Adolescent bunions: dealer’s 
choice?
 It appears that, like many 

things in surgery and even more in 

paediatric orthopaedics, surgical 

correction of the juvenile bunion 

(as with the adult bunion) remains 

a case of ‘dealer’s choice’. Surgeons 

in San Diego (USA) designed their 

own retrospective radiographic 

review of early correction (mean 

duration of follow-up 10.5 months) 

of juvenile hallux valgus to establish 

what the likely outcome is.7 Their 

study included 81 patients (106 feet) 

treated with either single proximal, 

single distal or double osteotomy. 

There were no signifi cant diff erences 

in any of the standard radiographic 

pre-operative measures (inter-

metatarsal angle (IMA), hallux valgus 

angle (HVA) and distal metatarsal 

articular angle (DMAA)). Although 

the majority of the group underwent 

double osteotomy (n = 70), there 

were reasonable comparator groups 

of single proximal (n = 14) and single 

distal (n = 22) osteotomies. The post-

operative IMA and HVA were not 

signifi cantly diff erent between the 

three groups, although the DMAA 

was smaller in the double osteotomy 

group. None of the three osteoto-

mies overcorrected the IMA and HVA, 

and overcorrection was not associ-

ated with a particular osteotomy 

type. Double osteotomy was, how-

ever, associated with a higher rate of 

DMAA overcorrection (22% of cases). 

Proximal osteotomy was found to 

have a signifi cantly higher revision 

rate of 21% as opposed to 8% for the 

single distal and 3% for the double 

and, as would be expected, early 

recurrence rates were similar (3% to 

14%). Although limited by the usual 

selection biases, this series does not 

suggest there is any particular advan-

tage of one approach over another. 

Surgeons should continue to select 

the operation they believe will be 

most successful for their patients.

Medial epicondylar fractures 
revisited
 Controversy remains regarding 

the displaced medial epicondylar 
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fracture and the need for operative 

fi xation. To those of you who remain 

dogmatic in their management, stop 

reading now! It is generally accepted 

that minimally displaced fractures 

should be treated non-operatively 

and indications for operative manage-

ment are regularly quoted to include 

incarceration of the medial epicon-

dyle (particularly if failed closed 

reduction has taken place), symptoms 

and signs of ulnar nerve entrapment, 

open fracture and a displaced fracture 

in a throwing athlete. Fixation with 

symptomatic nonunion, one could 

argue, is the worst possible outcome! 

Researchers in Singapore (Singa-
pore) report their own experiences 

of medial epicondylar fractures in 

a retrospective review.8 They were 

able to report the results of 34 of 156 

patients after exclusion criteria was 

applied (presenting between 2005 

and 2010). All of these patients were 

managed non-operatively, and in 

26 patients (76.5%) spontaneous 

improvement in the position of the 

epicondylar fragment was observed 

over time. In patients in whom an 

increase in the displacement was seen 

(23.5%), no adverse clinical outcomes 

were observed. Perhaps this is an 

injury that is widely overtreated?

REFERENCES
1. Calvo R, Figueroa D, Gili F, et al. Transphyseal 

anterior cruciate ligament reconstruction in patients 

with open physes: 10-year follow-up study. Am J 

Sports Med 2015;43:289-294.

2. Albers CE, Steppacher SD, Haefeli PC, 
et al. Twelve percent of hips with a primary 

cam deformity exhibit a slip-like morphology 

resembling sequelae of slipped capital femoral 

epiphysis. Clin Orthop Relat Res 2015;473: 1212-1223.

3. Murgier J, Reina N, Cavaignac E, et 
al. The frequency of sequelae of slipped upper 

femoral epiphysis in cam-type femoroacetabular 

impingement. Bone Joint J 2014;96-B:724-729.

4. Yang S, Werner BC, Gwathmey FW Jr. 
Treatment trends in adolescent clavicle fractures. 

J Pediatr Orthop 2015;35:229-233.

5. Sachleben B, Perry DC, Wedge J, Kelley 
SP. Intraoperative assessment of closed reduction 

for developmental dislocation of the hip using 

3-dimensional fl uoroscopy. J Pediatr Orthop 

2015;35:246-252.

6. Podeszwa DA, Richard HM, Nguyen 
DC, De La Rocha A, Shapiro EL. Preoperative 

psychological fi ndings in adolescents undergoing 

hip preservation surgery. J Pediatr Orthop 

2015;35:253-257.

7. Edmonds EW, Ek D, Bomar JD, Joff e A, 
Mubarak SJ. Preliminary radiographic outcomes 

of surgical correction in juvenile hallux valgus: 

single proximal, single distal versus double 

osteotomies. J Pediatr Orthop 2015;35:307-313.

8. Lim KB, Woo CY, Chong XL, Ul-Alam 
S, Allen JC Jr. The isolated medial humeral 

epicondyle fracture treated nonoperatively: does 

fracture displacement change over time? J Pediatr 

Orthop B 2015;24:184-190.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /ENG ()
  >>
  /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 [612.284 788.031]
>> setpagedevice


