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hip hip dysplasiadysplasia
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in in humanshumans??
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CDHCDH  (congenital (congenital disdis--  location of the hip)location of the hip)

**KlisicKlisic
 

P: Congenital dislocation of the hip: a misleading term. P: Congenital dislocation of the hip: a misleading term. 
 J Bone J Bone JtJt

 
SurgSurg

 
7171‐‐B (1989)B (1989)

##
DDHDDH  (developmental (developmental dysdys--  plasiaplasia

 of the hip)*of the hip)*
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IncidenceIncidence  of DDHof DDH

<0.5%
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>2%

up to up to thethe
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 of of thethe
 20th 20th CenturyCentury

Orthopedics Update 

 
« Die Kinderhüfte » 

 
24. November 2011



Tragarten Tragarten 
GrGröönland nland --

 AfrikaAfrika

GreenlandGreenland Africa
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IncidenceIncidence  of DDH in Europeof DDH in Europe
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Did this man Did this man 
change the change the 

incidence of DDH incidence of DDH 
in central in central 
Europe?Europe?

Prof. Reinhard Graf, Stolzalpe, Austria
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UltrasoundUltrasound--screening for screening for 
DDH since approx. 1985DDH since approx. 1985

Prof. Reinhard Graf, Stolzalpe, Austria
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Venel, Venel, 
Institut in Institut in 
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from yearly 
reports 
from:
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Orthopaedic institutions in Orthopaedic institutions in 
SwitzerlandSwitzerland

Figures from„Bundesamt für Statistik“
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Statistics from yearly reposrt of the Statistics from yearly reposrt of the 
following (paediatric) orthopaedic following (paediatric) orthopaedic 

instutions in Switzerlandinstutions in Switzerland
•• 1920, 1940:1920, 1940:


 
Balgrist, Balgrist, ZZüürichrich


 

Hôpital orthopHôpital orthopéédique, dique, LausanneLausanne

•• 1960, 1980, 2000:1960, 1980, 2000:


 
Balgrist, Balgrist, ZZüürichrich


 

Hôpital orthopHôpital orthopéédique, dique, LausanneLausanne


 
UniversitUniversitäätsts‐‐Kinderspital, Kinderspital, BaselBasel


 

Centre hôspitalier universitaire, Centre hôspitalier universitaire, GenfGenf


 
Kinderspital Kinderspital St. GallenSt. Gallen
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Diagnoses (absolute)
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Congenital dislocation of the hipCongenital dislocation of the hip  (new, hospitalized cases)(new, hospitalized cases)
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Geological Map of EuropeGeological Map of Europe
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Geological Map of EuropeGeological Map of Europe
Countries Countries withwith

 
thethe

 
historicallyhistorically

 
highesthighest

 
incidenceincidence

 
of DDHof DDH

•  mountains
•  no seashore
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BauernhausBauernhaus

FarmhouseFarmhouse, 19th , 19th centurycentury
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AverageAverage  HeightHeight  of Swiss of Swiss recruitsrecruits

Figures from „Bundesamt für Bevölkerungsschutz“
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Is it the Is it the 
nutrition, rich nutrition, rich 
on proteins?on proteins?
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Genetic IntermixtureGenetic Intermixture
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The great The great 
majority of majority of 

skeletal skeletal 
dysplasias dysplasias 

is is 
associated associated 
with short with short 

staturestature
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Average height of Swiss recruits Average height of Swiss recruits 
dependig on area of livingdependig on area of living

citiescities rural, mountainous rural, mountainous 
areasareas
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Average height of Swiss recruits Average height of Swiss recruits 
dependig on area of livingdependig on area of living

citiescities rural, mountainous rural, mountainous 
areasareas
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Peasants Peasants 
from from 

AppenAppen--  
zellzell
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The new The new 
Appenzell Appenzell 

familyfamily
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Saying in Appenzell Saying in Appenzell 

the small ones are the small ones are 
 from intermarriage...from intermarriage...

...and the tall ones 
from the tourism
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This man did not This man did not 
change the change the 

incidence of DDHincidence of DDH

Prof. Reinhard Graf, Stolzalpe, Austria

but the but the 
consequences of consequences of 

DDHDDH
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PersistentPersistent
 dislocationdislocation

G.F. f.

L.A. f., 78 J.
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Vorführender
Präsentationsnotizen
Fesli, Gülbhar + L.A. f. 78 J.



Classical diagnostic toolsClassical diagnostic tools  for hip dysplasiafor hip dysplasia

••HistoryHistory

••Clinical examinationClinical examination

••UltrasoundUltrasound

••XX‐‐rayray
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DiagnosisDiagnosis  
of hip dysplasiaof hip dysplasia

••UltrasoundUltrasound

in countries with ultrasound screeningin countries with ultrasound screening
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Newborn: UltrasoundNewborn: Ultrasound

Is the clinical examination 
obsolete?

In central Europe the ultrasound examination is the standard..
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Risk factorsRisk factors
•• HistoryHistory


 
First  bornFirst  born


 

Birch positionBirch position


 
Deficiency of amniotic fluidDeficiency of amniotic fluid


 

SiblingsSiblings


 
other malformationsother malformations

•• InspectionInspection


 
Asymmetry of skin foldsAsymmetry of skin folds


 

Leg length discrepancyLeg length discrepancy

•• ExaminationExamination


 
OrtolaniOrtolani‘‘s signs sign


 

InstabilityInstability


 
Limited abductionLimited abduction
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OrtolaniOrtolani‘‘ss--signsign
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Examination of OrtolaniExamination of Ortolani--‘‘s signs sign
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Radiological Assessment Radiological Assessment 
of the infantof the infant‘‘s hips hip
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Anatomy of the hip in the sonogramAnatomy of the hip in the sonogram

1: Margin of femoral metaphysis1: Margin of femoral metaphysis

2: Femoral head2: Femoral head

3: Fold betw. capsule + perichondrium3: Fold betw. capsule + perichondrium

4: Joint capsule4: Joint capsule

5: Labrum5: Labrum

6:6:
 

Hyaline cartilage of acetab. roofHyaline cartilage of acetab. roof

7: Osseous roof7: Osseous roof

8: Inferior margin of iliac bone8: Inferior margin of iliac bone

9: Anterior margin of Iliac bone9: Anterior margin of Iliac bone
•1

•2

•3

•4
•5
•6 •7

•8

•9
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Ultrasound findings according to GrafUltrasound findings according to Graf
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








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Ultraschall HUltraschall Hüüfte alle fte alle 
GrafGraf--TypenTypenOrthopedics Update 
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Template for the classification acc. to  GrafTemplate for the classification acc. to  Graf



80 77

35 40 43 45 50 55 60 65 70°

75 70 65 60 55 50 45°

IV/III a/b II c II a/b I




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Measurement of Measurement of αα--
 

and and ββ--anglesangles

Well centered type I (mature) hipWell centered type I (mature) hip

•α

••
 

αα––angle angle ≥≥
 

6060°°
•ß

••
 

ßß––angle angle (in this (in this 
 case without case without 

 practical practical 
 significance)significance)
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Vorführender
Präsentationsnotizen
„ausgereift“ : ein genau definierter knöcherner Ossifikationsgrad wurde erreicht

Knorperwinkel beta ohne praktische Bedeutung (evtl. Bedeutung hinsichlich Präarthrose???-> klin. Studien??)



Example of a decentered hipExample of a decentered hip

Type DType D

•• αα‐‐angle 43 angle 43 ––
 

4949°°

•• ßß‐‐angle > 77angle > 77°°

•• cartilaginous roof cartilaginous roof 
 is cranially is cranially 

 displaceddisplaced

•• 1. stage of a 1. stage of a 
 decentered jointdecentered joint

•α
 48°

•ß
 

86°Orthopedics Update 
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StressStress--TestTest

•α

•ß

••αα
 

‐‐angle 43 angle 43 ––
 

4949°°

••ßß
 

‐‐angle angle >>
 

7777°°

Centered hip
type IIc
•α

•ß

•α ‐angle 43 – 49°

•ß
 

‐angle <
 

77°

Stress

Instability, telescopingInstability, telescopingOrthopedics Update 
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Dias JJ et al.Dias JJ et al.

Ultrasound images of 87 patients were independently Ultrasound images of 87 patients were independently 
 assesed by 5 experienced observersassesed by 5 experienced observers

The reliability of ultrasound assessment The reliability of ultrasound assessment 
of neonatal hip. of neonatal hip. J Bone Jt Surg 75J Bone Jt Surg 75--B (1993)B (1993)

AlphaAlpha‐‐angle:angle:
Intraobserver limits of agreement: +/Intraobserver limits of agreement: +/‐‐

 
11.411.4°°

 
(correl. 0.69)(correl. 0.69)

Interobserver limits of agreement: +/Interobserver limits of agreement: +/‐‐
 

12.612.6°°
 

(correl. 0.65)(correl. 0.65)

BetaBeta‐‐angle:angle:
Intraobserver limits of agreement: +/Intraobserver limits of agreement: +/‐‐

 
14.914.9°°

 
(correl. 0.78)(correl. 0.78)

Interobserver limits of agreement: +/Interobserver limits of agreement: +/‐‐
 

19.019.0°°
 

(correl. 0.11)(correl. 0.11)
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Godward S, Dezateux C, Clarke NMPGodward S, Dezateux C, Clarke NMP
Routine clinical screening for neonatal hip Routine clinical screening for neonatal hip 

instability. Can it abolish lateinstability. Can it abolish late--presenting presenting 
congenital dislocation of the hip?congenital dislocation of the hip?

A new study in 1994 showed exactly the same risk for A new study in 1994 showed exactly the same risk for 
 surgerysurgery

Conclusion:Conclusion:
Systematic clinical screening did not reduce the risk of Systematic clinical screening did not reduce the risk of 

 the sequelae of DDHthe sequelae of DDH

In a nationwide study in 1969 it was stated that the risk In a nationwide study in 1969 it was stated that the risk 
 for the need of surgery because of DDH was 0.78/1000 livefor the need of surgery because of DDH was 0.78/1000 live 

 birthsbirths
Orthopedics Update 
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Marks DS, Clegg J, alMarks DS, Clegg J, al--Chalaibi ANChalaibi AN

14050 newborns have been screened clinically and with 14050 newborns have been screened clinically and with 
 ultrasound. In 847 cases (6%) abnormal findings were ultrasound. In 847 cases (6%) abnormal findings were 

 found. 90% of them normalized within 6 weeks.found. 90% of them normalized within 6 weeks.

Has clinical screening for congenital Has clinical screening for congenital 
dislocation of the hip in the United dislocation of the hip in the United 

Kingdom reduced the need for surgery?Kingdom reduced the need for surgery?

In 5 children without risk factors and without clinical In 5 children without risk factors and without clinical 
 signs there were abnormal findings that did not signs there were abnormal findings that did not 

 normalize and that would not have been found without normalize and that would not have been found without 
 ultrasoundultrasound

J Bone Jt Surg 76J Bone Jt Surg 76--B (1994)B (1994)
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Incidence of operative treatment in various Incidence of operative treatment in various 
countries with regard to screeningcountries with regard to screening

Author Year Country # Screening Incidence

Ihme et al. 2008 Germany 812‘000 Gen. US 0.26

Godward et 
 al.

1998 GB 826‘000 Clinical 0.78

Chan et al. 1999 Australia 119‘000 Clinical 0.46

Maxwell et 
 al.

2001 Ireland 173‘000 Clinical 1.03

Katthagen 
 et al.

1988 Germany 594‘000 Clinical 1.26

Paton et al. 2001 GB 28‘000 Select. US 0.87
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Treatment ConceptTreatment Concept
Phase Graf‐Type Treatment

Preparation III, IV Overhead‐Extension
Pavlik‐harness

Reduction D, II, IV Closed Reduction

Retention Unstable IIc, 
 reduced D, III, IV
Fettweis‐Cast

Maturation IIa, IIb and 
 unstable IIc

Tuebingen‐
 

(or similar) 
 splint

Orthopedics Update 
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Treatment ConceptTreatment Concept
Phase Graf‐Type Treatment

Preparation III, IV Overhead‐Extension,
Pavlik‐harness

Reduction D, II, IV Closed Reduction

Retention Unstable IIc, 
 reduced D, III, IV
Fettweis‐Cast

Maturation IIa, IIb and 
 unstable IIc

Tuebingen‐
 

(or similar) 
 splint

Orthopedics Update 
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ExtensionExtension

Especially in cases with a high position of the femoral headEspecially in cases with a high position of the femoral head

Longitudinal distractionLongitudinal distraction OOverhead extensionverhead extension

Orthopedics Update 
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Vorführender
Präsentationsnotizen
 Längsextension: Durch längerdauerndes Hochstehen des Femurkopfes ist oftmals die nach oben gezogenen und insgesamt ausgeweitete Gelenkkapsel zum Acetabulum hin zu einem schmalen Schlauch geschrumpft. 

Overhead zum Aufdehnen der Adduktoren und zum Tiefertreten des Kopfes in die Pfanne von Nullposition ausgehend bis max. 60°

Nebenbefundlich auch Verbesserung der Makro- und Mikrozirkulation



Treatment ConceptTreatment Concept
Phase Graf‐Type Treatment

Preparation III, IV Overhead‐Extension
Pavlik‐harness

Reduction D, II, IV Closed Reduction

Retention Unstable IIc, 
 reduced D, III, IV
Fettweis‐Cast

Maturation IIa, IIb and 
 unstable IIc

Tuebingen‐
 

(or similar) 
 splint

Orthopedics Update 
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Closed reductionClosed reduction

Reduction under Reduction under 
 image intensifyerimage intensifyer

if possible with if possible with 
 not more than 60not more than 60°°

 abductionabduction

In very unstable hips In very unstable hips 
 sometimes a bit more sometimes a bit more 
 abduction is necessary, abduction is necessary, 

 the femoral head has the femoral head has 
 to be pushed forwardto be pushed forward

Orthopedics Update 

 
« Die Kinderhüfte » 

 
24. November 2011

Vorführender
Präsentationsnotizen
Ausnahmefall IIc instabil bei Neugeborenem



2. Reduction with Pavlik 2. Reduction with Pavlik --
 

harnessharness

Straps should be Straps should be 
 placed in order to placed in order to 
 allow cranial allow cranial 

 movement of the movement of the 
 femoral head when femoral head when 

 the child is kickingthe child is kicking

incorrect application incorrect application 
 causes therapy failure causes therapy failure 

 and a higher incidence and a higher incidence 
 of avascular necrosisof avascular necrosis
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Vorführender
Präsentationsnotizen
Anspruch an die Repositionsorthese: Überbeugung (bei dislozieren Gelenken 100-120°, sonst etwas weniger 90-100° bei dysplastischen), Hüftabduktion von 30-40°

Achtung bei zunehmender Abduktion -> Hüftkopfnekrose!!



Treatment ConceptTreatment Concept
Phase Graf‐Type Treatment

Preparation III, IV Overhead‐Extension
Pavlik‐harness

Reduction D, II, IV Closed Reduction

Retention Unstable IIc, 
 reduced D, III, IV
Fettweis‐Cast

Maturation IIa, IIb and 
 unstable IIc

Tuebingen‐
 

(or similar) 
 splint

Orthopedics Update 
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FettweisFettweis--CastCast
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Control of the reduction in the Control of the reduction in the 
FettweisFettweis--Cast with MRICast with MRI

L.K., f. 8 mon.L.K., f. 8 mon.
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Vorführender
Präsentationsnotizen
Luna Köppen



Treatment ConceptTreatment Concept
Phase Graf‐Type Treatment

Preparation III, IV Overhead‐Extension
Pavlik‐harness, 

 Hanausek apparatus
Reduction D, II, IV Closed Reduction

Retention Unstable IIc, 
 reduced D, III, IV
Fettweis‐Cast

Maturation IIa, IIb and 
 unstable IIc

Tuebingen‐
 

(or similar) 
 splint

Orthopedics Update 
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TuebingenTuebingen
 splintsplint

Maturation Maturation ––  abductions splintsabductions splints
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HoffmannHoffmann--DaimlerDaimler
 splintsplint

Maturation Maturation ––  abductions splintsabductions splints

DDüüsseldorf splintsseldorf splint

Orthopedics Update 
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Mittelmeier Mittelmeier ––
 

Graf Graf --
 

splintsplint

Maturation Maturation ––  abductions splintsabductions splints
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Broad diapers?Broad diapers?

This is not a treatment...This is not a treatment...

Orthopedics Update 
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Vorführender
Präsentationsnotizen
Typ IIa , vor allem unterhalb von 55°, sonst Gefahr Spontanverschlechterung 





ComplicationsComplications  after closed or open reductionafter closed or open reduction

•• RedislocationRedislocation

•• Avascular necrosis of the femoral Avascular necrosis of the femoral 
 headhead

•• persistent dysplasia of the hippersistent dysplasia of the hip

•• InfectionInfection

•• FracturesFractures

Orthopedics Update 
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newborn girlnewborn girl

•• siblingsibling

•• GrafGraf‐‐type?type?

•• measures?measures?

A.P., f.
2 days
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Dislocation Dislocation 
of the hipof the hip

A.P., f. 1+6A.P., f. 1+6

P.P., f. 1+6

the sister:
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DDHDDH
 

at the age of at the age of 
1 1 1/21/2

 
yearsyears

•• Treatment?Treatment?

•• Controls?Controls?

O.K., f. 1+8
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DDHDDH
 at the age of at the age of 

almost 9 yearsalmost 9 years

•• Treatment?Treatment?

•• Controls?Controls?

O.K., f. 8+8
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DDHDDH
 at the age of at the age of 

15 years15 years

•• Is this normal?Is this normal?

O.K., f. 15+1

5°

CE-Winkel
(normal 25°)
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Verlauf bei Kaufmann, OliviaVerlauf bei Kaufmann, Olivia

DDHDDH
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Weinstein SLWeinstein SL
Natural history and treatment outcomes of Natural history and treatment outcomes of 

childhood hip disorders.childhood hip disorders.
Clin Orthop 344: (1997)Clin Orthop 344: (1997)

„„growth of the acetabugrowth of the acetabu‐‐
lum is essentially finished at lum is essentially finished at   

the age of 8 years"the age of 8 years"
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Secondarty Secondarty 
deterioration deterioration 

during pubertyduring puberty
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Open reduction in combination with Open reduction in combination with 
pelvic osteotomy according to Salter pelvic osteotomy according to Salter 

und trochanteric osteotomyund trochanteric osteotomy

P.P., f. 1+6P.P., f. 1+6 14 y.2+41+10
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Pelvic innominate Pelvic innominate 
osteotomyosteotomy
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Open reduction in Open reduction in 
combination with combination with 
aacetabuloplasty cetabuloplasty 

according to according to 
PembertonPemberton

T.D., m., 2 y.

2+2 4+1

Orthopedics Update 

 
« Die Kinderhüfte » 

 
24. November 2011

Vorführender
Präsentationsnotizen
Liebi



Indications for an Indications for an 
early pelvic osteotomyearly pelvic osteotomy

 ((Salter or Pemberton)Salter or Pemberton)

••  age  between 2 and 8 age  between 2 and 8 
 years years 

•• Acetab. angle > 30Acetab. angle > 30°°

•• rounded edgerounded edge

•• Acetab. not concaveAcetab. not concave

••  Decentered femoral Decentered femoral 
 headhead

Measurement of Measurement of 
acetabular angleacetabular angle
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T.W., f., 1+8T.W., f., 1+8 3 J. 5 J. 5+7
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DonDon‘‘t be too impatient when following t be too impatient when following 
patients with hip dysplasia...patients with hip dysplasia...
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