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A statistical study was camed out on the incidence of CDH associated 
with mechanical factors in the uterus, including congenital genu recurva- 
tum. There were 72 cases of CDH among 6659 infants (1.1 per cent). The 
incidence of CDH was 0.7 per cent in cephalic presentation, 2 per cent in 
footling presentation and 20 per cent in single-breech presentation. In an- 
other series, CDH was found in six of seven infants with congenital genu 
recurvatum. These findings suggest that a fetal posture with the hip 
flexed and the knee extended predisposes to the development of CDH. 
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Fetal position and, possibly, sex hormones are 
known factors in the pathogenesis of congeni- 
tal dislocation of the hip (CDH). The incidence 
of CDH is high in neonates born in breech pre- 
sentation (Vogel 1905, Record & Edwards 
1958, Artz et al. 1975, Palmen 1984), and Wil- 
kinson (1963,1972) reported that among vari- 
ous breech presentations, the single-breech 
presentation was the most deleterious; he dem- 
onstrated experimentally that sex hormones as 
well as fetal position were closely related to 
CDH. 

Somerville (1953, 1962) noted that when the 
hip was extended from the fetal position, dislo- 
cation could develop, and Salter (1968) stated 
that a congenitally unstable or dislocated hip 
was made worse by extension and adduction. 
Ishida (1977) reported that applying a diaper 
and baby clothing without changing the na- 
turally flexed leg reduced the incidence of con- 
genital dislocation of the hip. 

The purpose of this study was to analyze the 
occurrence of unstable hips in various types of 
deliveries and also to investigate the relation- 
ship between CDH and genu recurvaturn. 

Patients and methods 
From January 1973 through April 1980, 6559 in- 
fants were born at the Matsue and the Otsu Red 
Cross Hospitals. They were all examined for hip in- 
stability during the first few days after birth (Barlow 
1962). They were divided into five types of delivery 
(cephalic, double-breech, footling and single-breech 
presentation, and Cesarean section). Among 267 Ce- 
sarean babies, 207 could be devided into three 

groups (cephalic, double-breech and single-breech 
presentation) based on the fetal roentgen examin- 
ation or on the inspection at the time of Cesarean 
section. The occurrence of unstable hips, the dur- 
ation of joint laxity and the affected side were 
studied for each presentation. 

Seven infants had genu recurvatum. Three were 
born at the Kyoto University Hospital (3/3846 deliv- 
eries, 0.08 per cent, 1974-1979), and one at Otsu Red 
Cross Hospital (1/1197 deliveries, 0.08 per cent, 
1978-1980). Three were born in other hospitals, but 
examined at the Kyoto University Hospital 1974- 
1979. 

Statistical analysis was done by the Fisher exact 
probability test and the chi-square test, and the sig- 
nificance level p < 0.05 was accepted. 

Results 

Seventy-two infants (21 boys and 51 girls) had 
positive Barlow tests - an overall incidence of 
unstable hips of 1.1 per cent. The frequency 
was 0.7 per cent (42/6075) in cephalic presen- 
tation, 0 per cent in double-breech presenta- 
tion (0/36), 2 per cent in footling presentation 
(1/46) and 20 per cent in single-breech presen- 
tation (22/111). In 24 cases the obstetrician 
had not recorded the presentation; one of these 
24 babies had a positive Barlow test. The in- 
cidence of unstable hips in single-breech pre- 
sentation was significantly higher than those 
in the other presentations (p < 0.005) (Figure 
1. 

There were 267 children delivered by Ce- 
sarean section: 185 were in cephalic presenta- 
tion, two of whom had hip instability (1.1 per 
cent); 11 in single-breech presentation, two of 
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Figure 1. Per cent unstable hips in relation to birth presenta- 
tion. 

whom had hip instability; there were no CDH 
in double breech presentation. In the other 60 
Cesarean babies the obstetrician had not re- 

corded the type of presentation; two of these 60 
cases had a positive Barlow test. 

During a 2-year period from April 1978 to 
April 1980, babies with the click phenomenon 
(12 cases) were examined daily. The phenome- 
non disappeared on the day after birth in all 
three hip instability cases born by cephalic pre- 
sentation, whereas six of nine CDH cases born 
by single-breech presentation were positive for 
the click test on the next day, and three cases 
were positive even 2 days after birth. In one 
case with severe instability, a von &sen splint 
was applied. 
Six of 42 babies born in cephalic presentation 

had bilateral hip instability, as compared with 
10/22 infants in single-breech presentation 
(pCO.01, Figure 2). "here were no bilateral 

Figure 3. A female baby with right genu recuwatum was born 
by cephalic presentation. The click phenomenon was detected 
in the right hip joint soon after delivery. Genu recuwatum was 
reduced on the first day and the click phenomenon disap 
peared on the next day. 

A B C 
Figure 2. Single breech presentation. A. Immediately after delivery. 8. Three days later. C. For comparison, newborn after cephalic 
presentation. 
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cases in footling or double-breech presenta- 
tions. l b o  cases delivered by Cesarean section 
in single-breech presentation had bilateral in- 
stability. 

Seven cases of congenital genu recurvatum 
(Figure 3) were all born by cephalic presenta- 
tion. Four had bilateral and three unilateral 
genu recurvatum, in total 11 affected knees. 
Eight of 11 legs with genu recurvatum had 
CDH. 

Discussion 
The incidence of CDH was high (10-20 per 
cent) (Vogel 1905, Record & Edwards 1958, 
Artz et al. 1975, Palmen 1984) among the 
breech presentation children in the present 
study - 12 per cent. Our investigation, how- 
ever, revealed the highest incidence of unsta- 
ble hip (20 per cent) in single-breech presenta- 
tion, one of three types of breech presentation. 
Furthermore, the incidence of bilateral insta- 
bility in single-breech presentation was higher 
than in cephalic presentation, all in accord 
with Wilkinson (1963, 1972) and Dunn (19761, 
who noted the importance of single-breech pre- 
sentation in CDH. 

CDH is frequent in patients with congenital 
genu recurvatum (Niebauer & King 1960, 
Laurence 1967, Curtis & Fisher 1969, Katz et 
al. 1967). Eight of our 11 hips with congenital 
genu recurvatum were associated with CDH. 
Hyperextension of the knee joint in the uterus 
may provoke the hip instability. 

Wilkinson (1963) showed that prolonged 
flexion of the hip and extension of the knee, 
combined with sex hormone administation, re- 
sulted in dislocation of the hip joint in young fe- 
male rabbits. Michelsson & Langenskiold 
(1972, 1974) demonstrated in young rabbits 
that immobilization of the knee joint in exten- 
sion caused dislocation or subluxation of the 
hip joint. This did not occur if the hamstrings 
muscles were divided. Yamamuro et al. (1977) 
reported similar observations in rats. In addi- 
tion, they showed that hip dislocation was ac- 
celerated by progesterone, but was prevented 
by estrogen. Experimental and clinical results 
led us to the hypothesis that an important pre- 
natal causative factor for CDH might be an im- 
balance of skeletal muscle strength produced 

by the fetal position in a prolonged flexion of 
the hip joint with an extension of the knee 
joint. Possibly the head of the femur is pulled 
down by the hamstrings and the capsule of the 
hip joint is streched when the fetus takes a po- 
sition of hip flexion and knee extension. Then 
the head of the femur may easily be pulled up- 
wards by the iliopsoas when the hip is main- 
tained in extension wrapped in a traditional 
diaper. This may explain why CDH occurs 
more frequently with extended knees. 

A baby delivered by single-breech presenta- 
tion spreads its legs more widely than a baby 
born by the other presentations, as shown in 
Figure 2. The mother may extend the spread 
legs when handling the baby. This may be the 
reason for the high incidence of late-diagnosed 
CDH cases in infants born in breech presenta- 
tion (Palmen 1984). 

We suggest that the main mechanical factor 
predisposing to hip instability may be the pro- 
longed tension of the hamstrings due to knee 
extension in the intra-uterine period. 
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