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Ultrasonography in Developmental Dysplasia of Hip

Part I: Technical Introduction

Soon Hyuck Lee, M.D.

Department of Orthopedic Surgery, College of Medicine, Korea University, Seoul, Korea

After the introduction of ultrasound enabling a detailed view of both neonatal hip instability and morphology, two differ-
ent streams have developed: one arguing that neonatal hip instability is the major pathology warranting treatment, the
other including acetabular dysplasia as an important feature. Graf's method including the acetabular dysplasia led to
higher treatment and follow-up rate than that based upon neonatal hip instability only. Recent report suggested that
improved examination techniques and a better understanding of the findings have enabled a more tailored approach,
and no differences in treatment rates exist due to different ultrasound techniques. I d like to emphasize that enough
experiences and the understanding enabling standardized examination and high repeatbility is more important than
the choice of different techniques. Here the mothods and meanings of different techniques of ultrasound and its use-
fulness in the diagnosis and treatment of DDH is discussed.
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Fig. 1. Sonoanatomy of coronal static image: 1. ilium,
2. bony acetabulum, 3. ischium, 4. femoral
metaphyseal chondrosseous junction, 5.
Gleteus Medius, 6. perichondrium & capsules,
7. labrum, 8. cartilage acetabulum, 9. femoral
unossified head, 10. triradiate cartilage.
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Angle a and B

Fig. 2. Method of measuring angle ¢ and angle 3.

Table 1. Graf Sonographic Type

S % (cartilage canal Vessel)EO]‘:‘r. ol¢} =
Ao 7 #4 = (labrum) = A = (fibrocarti—
lage) & o] FoA Qlo] =& ‘?_V\V (echogenic)%
Hola At} (Fig. 1). 221 G4 A alphazt
=74 ¥ 75 YEtd o] Bl A A (acetabular
inclination angle)©]2} &2 %11, betaZl> =
H o e s HoFu dF HAF 7 (cartilage

Zi =t

Fig. 3. A standard image should show three land-
marks; 1. vertical ilium, 2. labrum, 3. lower mar-
gin of Os ilium.

Type Alpha angle Beta angle Description Treatment
la >60° <55° Normal
Ib >60° >55°
lla 50~59° 55~77° Immature Observe until mature
<3 months
Ilb 50~59° 55~77° Delayed ossification
>3 months Abduction orthosis
lic 43~49° >77° Acetabular deficiency Abduction orthosis
Concentric head
Iid 43~49° >77 Subluxated Reduction
llla <43° >77° Everted labrum Reduction
Echo free acetabular cartilage
b <43° >77° Everted labrum Reduction
Echogenic acetabular cartilage
\Y Unmeasurable Inverted labrum, dislocated Possible open reduction
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roof angle) #}il &3¢, o|& 4 &=
=74 et}(Fig. 2). 2F8st YAE 2= o) I
Aeolg], o] 3709 7]+ 4 (landmark) ¢! 3] 9]
A QA BA<< (labrum), FE9) sHddo] =¥ A
A3] Hol= oY Y T M AFo] 5% AS
1E(Fig. 3). Grafs &4 839 34 vj+4d

(bony rim) 9] Fejof st F32 43} A 5
48 Axe wet 4719 F2 £ (type) & 9719
o}5#3 (subtype) &2 o] BHaty 1 o3 o
A5 BHE AR (Table 1, Fig. 4)”. 47019
#+8 (type) > 4 &3] &89 4709 Aozl w
T JANE Ausk o]g o], ehd g9l
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£ 2.3~56%*"® B G o] YA HEE
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3. Morin, & Morin (modified Morin) (Terjesen)

Morin< ¥ =79 25 A9 Y5 & Harcke?
AAH =24k (coronal flexion view) ol A1 9] FHA}
2A& o R 3l o|PA S Hrbeke WS
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Fig. 5. (A) A hip is classified as a immature hip, based on the coronal standard section and measurement of the a-
angle (B) The same hip is classified as unstable using Barlow provocation test
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A )8 & 23] (American College of Radiology) (1998
W) o] xFoF wholtsoRly, vT 253 3]
(American Institute of Ultrasound in Medicine) +
ACR¥# 3som %F3t A AP S Lxsglon
(2003)?, o] = Ao} 1A x5 ALY =

Femoral head
coverage =
d/D x 100

Fig. 6. Morin’s technique of assessing the extent of
lateralization of the femoral head: coverage of
the femoral head.

st gt o R w5 Bt o] FAE
W4 (Coronal) AAR= Graf 13 TY3sta 1
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Fig. 7. The normal hip could demonstrate the different images which might be interpreted as dysplasia.
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