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BASICS

Hip dysplasia is the most common “congenital” disorder of the 
osteoarticular system. However, the concept of congenital dys-
plasia, used in the German speaking world, is incorrect. The 
problem is actually a  maturation disorder, i.e. a fault in the dy-
namic process of hip development and not a malformation per 
se. Consequently, the term “developmental dysplasia of the hip” 
( DDH) has become internationally accepted.

 DDH is a relevant cause of  physical disability of childhood, and 
subsequently also of adulthood. Different severity levels of 
 DDH lead to different clinical symptoms. A severe dysplasia of-
ten results in a dislocation of the  femoral head already in child-
hood. Mild forms often “only” causes  pain and signs of wear 
and tear in adulthood. Due to the absence of long-term studies, 
causality has not yet been proven without doubt. It is estimat-
ed that 9% of all hip replacement surgery is necessary due to 
pre-existing  DDH. In the age group below 60 years the number 
rises to 29%. 1,2

In former times clinical and conventional radiological methods 
were used for diagnosis. Sonography however, has successfully 
developed over the last 40 years as the most valuable tool in 
screening. The use of sonography makes a reliable diagnosis of 
 DDH possible already in the first days of life. Subsequently this 
tool establishes an earlier start of  treatment. Studies have 
shown that hip joints have a considerable potential for  matura-
tion during the first weeks of life.4 These findings suggest and 
experience shows that an early   treatment start also will lead to 
a shorter  treatment period.Total luxation right side: 

anatomical situation, in RX and 
Ultrasound
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• Seite und Diagnose eingeben (Hotkeyes)  

• Brauchbarkeitsprüfung

• Messung

• Upload (SVUPP-Exchange®)

• Feedback erhalten

87

Perfect group A hip sonography
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Step 9 

As soon as the hip joint is detected, the range of movements 
gets smaller in order to  search for the lower limb of the ilium. 
As soon as the lower limb of the Ilium is seen, then the image is 
frozen. Movement: “Smaller- smaller- smaller-stop”!

Seeing the lower limb means you have to press 
the freeze pedal instantly, as you do when 
driving a car and you see the red traffic light! 

It is important to concentrate exclusively on 
the lower limb of the Ilium. The image must be 
frozen as soon as the lower limb appears. 

Step 10 

The “frozen” sonogram allows the examiner to check the cross 
section of the bony roof. If the sectional plane is incorrect, the 
realignment must be done while looking at the probe. 

Hint: Rotate the probe into what is estimated to be the correct 
plane and start again to look for the lower limb. 

The rotation has to be quite big e.g. 10–20° and no less!

As soon as lower limb of the ilium and the sectional plane are 
correctly shown the examination is finished since the  acetabu-
lar  labrum is displayed automatically using this technique. 

Summing up the movements of the examination: For-
ward-backward- forward-backward- smaller-smaller-small-
er-stop. (STOP = lower limb is visible). If necessary rotate to 
correct the plane and start again with “forward- backward- for-
ward-backward- smaller-smaller-smaller-stop”! 

After two pictures have been made that pass the usability 
check, the side and the diagnosis is determined and printed on 
the sonograms, the baby can be rotated, in order to scan the the 
other hip.

Unterrand os ilium

3 Landmarks: 
1. Unterrand

2. Os Ilium

3. Labrum

Anatomische Identification: 
1. Knorpel-Knochengrenze

2. Femurkopf

3. Umschlagsfalte

4. Kapsel

5. Labrum

6. Knorpeliges Pfannendach 

7. Os Ilium

8. Knöcherner Erker

Linien & Winkel: 
1. Z-Punkt

2. Labrum

3. Knöcherner Erker

4. Unterrand Os Ilium

→ ⦠𝛂: Grundlinie & Knochendachlinie

→ ⦠𝛃: Grundlinie & Ausstellinie

Gruppe B Gruppe C
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entlassen nachkontrollieren behandeln (Tübingerschiene) 

ABCD Gruppen

Unterrand → freeze!
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9.3  GROUP C:  DYSPLASTIC HIP 

Bony roof is poorly developed, concavity (almost) missing, cov-
ering  femoral head < 50%. The cartilage roof is displaced crani-
ally, but the perichondrium is still ascending. 

 𝛂 < 50° or 𝛂 - age in weeks < 50°→
  Therapy:  Tübinger-splint, control
  after 2 weeks ( compliance?), then monthly until group A 

C = displastic hip
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9.4  GROUP D:  LUXATED HIP 

Bony roof is not covering the  femoral head. The  femoral head 
luxates mostly into cranial-dorsal direction and out of the stan-
dard plane. The cartilage roof and perichondrium is herby dis-
placed distally (appears to be pushed down on US) into the pri-
mary bony socket (See arrows). In these cases a measurement 
of the hip is not only impossible it is also unnecessary, thus no 
measurements! 

However, in this situation the  anatomical identification of the 
 femoral head with its position and also the position of the car-
tilage roof is crucial.

 No measurements!
 Therapy: try Tübinger for 4 weeks
  If unsuccessful: evaluate overhead extension, closed 
 reduction, followed bei cast and/or surgery.

TRY  TÜBINGER FOR 4 WEEKS. 

If unsuccessful: Evaluate overhead extension, closed reduction 
followed by cast and/or surgery 

 GROUP D PATHOLOGICAL ANATOMY 

1. Femoral head
2. Cartilage
3. illiopsoas
4. Transverse ligament
5. ligament of the  femoral head
6. Fat 
7. Adductor muscles

 In a sonogram group C and group D are not differentiated by 
the position of the  acetabular  labrum but by the course of the 
perichondrium: Ascending perichondrium: group C, descend-
ing perichondrium: group D. This is comparable to the differen-
tiation between Types 3 and 4 in the Graf system! 

Note: The differentiation between group C and D is not a result of 
a measurement, but of aspect solely!
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9.2  GROUP B:  IMMATURE HIP 

This is also a centred joint: The concavity of the bony roof is 
flattened, covering only +/- 50% of the  femoral head. The carti-
lage roof appears proportionally larger. 

 Alpha - (minus) age in weeks ≥ 50° and < 60° →

 Control: with US monthly until group  A. 
  No swaddling recommended. If absolutely neccessary (cultural 

or other): recommend  hip friendly swaddling (see pics).

These hips are physiological immature, i. e. are in the process of 
 maturation. Most of them will reach an angle of 60° at the age 
of 10 weeks. We know however from our studies that some of 
these group B hips do not maturate enough! If they don’t, they 
have to be treated!

B =  immature hipHip-friendly swaddling: note flexion of the hips!58

9.1  GROUP A:  HEALTHY HIP 

The hip joint is fully mature.The mature bony roof is concave 
and covers >50% of the  femoral head. The cartilage roof over-
laps (covers) the  femoral head. 

 𝛂 ≥ 60°
 Healthy hip
 no control 

 Group A joints should be present by the end of the third (3) 
month. 

A group A hip stays a group A hip. It does not deteriorate. This 
rule has however some exceptions (acc. frequency): 

• Wrong initial diagnosis; it was never a group A 
•  Neuromuscular imbalance (MMC, etc.)
• Effusion (distention luxation by coxitis) 
•   Secondary dysplasia: In some  decentered joints which were 

initially successfully treated until they were group A. Possi-
ble pathophysiological explanation of these rare cases: the 
epiphyseal plate may have been damaged by the  shearing 
forces on the bony roof during luxation resulting in cessa-
tion of endochondral growth. Although initially primary 

“healing” has occurred, during further growth, the ossifica-
tion halts and secondary dysplasia sets in.Treated joints 
must subsequently be followed up, until the end of growth 
(see also  follow up). 

Note: 

Holding your thumb on the picture on the  femoral head and draw-
ing a imaginary line through the middle of your nail, this line 
should be largly suportet by bony structures:  Group A. This is the so 
called thump-trick!

A = mature hip
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Gruppe A

Therapie

Kippfehler

dorso - ventralcranio - caudal
caudo - cranial 

→ Baumann Zeichen!

richtig
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NO CURE WITH HIP SONOGRAPHY WITHOUT A LOWER LIMB 

EXCEPTION: In  decentered joints the lower limb of the Ilium may 
not be visible as the  femoral head dislocates posteriorly and crani-
ally and thus may move out of the standard plane. 

8.2  CROSS SECTIONS 

For reasons which can be illustrated by our evolution from 
walking on all fours to the upright position (pelvic rotation), 
the posterior portion of the bony acetabulum is better devel-
oped than the mid and anterior portions.

In order to identify sonographically whether the bony roof has 
been cut in the anterior, mid or posterior sectional plane, it is 
most important to find the lower limb of the ilium first. When 
comparing the sections through the bony roof in the same hip 
joint one finds that the posterior section is better developed 
and covers the  femoral head more than in the mid or anterior 
sections. 

Open articulation:
Anatomical identification first 
three landmarks 
(lower limb of os ilium, mid 
sections of the acetabular roof, 
and  labrum) 
 “standard” plane

Cross sectionsFrom walking on fours to the upright position

Mehr Infos: www.svupp.ch  
                    info@svupp.ch

Gruppe D

zu ventral
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 1.   ANATOMY/ ANATOMICAL 
IDENTIFICATION

The hip joint is the movable connection of the femur to the pel-
vis, consisting of a joint socket and the nut-shaped femur head.

The  ligamentum capitis femoris connects the  femoral head to 
the fossa acetabuli . The joint socket is formed by os ilium, is-
chiadicum, and pubis. It is lined with a layer of cartilage (facies 
lunata), which is cranially terminated by a fibrous cartilage ( la-
brum acetabulare) and caudally by the transverse ligament 
(see Figs.). 

The  joint capsule, the muscular mantle and a strong band appa-
ratus also provide stability and allow for an upright walk.

Anatomical cut through an infant 
hip

Ultrasound of same cut:
1. Chondro-osseous junction 
2. Femoral head
3.  Synovial fold 
4. Joint capsule 
5. Acetabular  labrum 
6. acetabular roof from lateral to medial
 5. Labrum
  6. Cartilage acetabular roof
  7. Bony socket (os ilium)
7. osseous rim 
8. osseous border

ventro - dorsal

Schnittebenen zu dorsal

0 1 2 3 4 5 6 7 8 9 10 weeks pp

A 

B 

C 
D

60º


 !


50º

Schnittebenen

http://www.svupp.ch
mailto:info@svupp.ch
http://www.svupp.ch
mailto:info@svupp.ch

